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The cyc l iza t ion  of o~- and f i - (a ry l se leno)a lky lca rboxyl ic  acids in polyphosphoric  acid was 
studied.  It  was found that  ~ - (a ry l se l eno)a lky lca rboxy l i c  acids do not cycl ize  under  those 
conditions in which cycl iza t ion  of the analogous fi - ( a ry l se leno)a lky lca rboxyl ic  acids does 
occur .  A convenient  method for the p repa ra t ion  of 2-methylse lenonapthanone by the 
cycl iza t ion  of ~-phenylse lenopropionyl  chlor ide  is p roposed .  

T h e  cycl iza t ion of o rganose len ium compounds has not yet r ece ived  sufficient study. Thus,  the re  a re  
only individual i so la ted  data on the synthes is  of condensed s y s t e m s  of the se l enochroman  and se lenonaph-  
thene s e r i e s  [1-6]. The l a t t e r  were  obtained chiefly f rom the r a t h e r  inaccess ib le  or tho-d isubs t i tu ted  ben-  
zenes [1-3]. We have noted [4, 5] that dihydroselenonaphthene de r iva t ives  can be obtained f rom aryl  allyl 
se lenides  by ref luxing them in quinoline, but the yields of the cyc l iza t ion  products  a re  low. A convenient  
method for  the p repa ra t ion  of se lenochromanone  is the cycl iza t ion of f l -phenylse lenopropionic  acid in poly-  
phosphor ic  acid (PPA), which was recen t ly  p roposed  by Renson [6]. 

As an extension of e a r l i e r  invest igat ions [4, 5], we have studied the tendency for  cycl iza t ion  of a n u m -  
be r  of ~ -  and f i - ( a ry l se leno)a lky lca rboxy l i c  acids (I-XI) and of ~-phenylse lenopropionyl  chlor ide  (XII). 

<~-s.~,(R>~oo, ~-~-sec,(~,.>coo, x-~-s~,~,~coo, 
I - II1 I V - V I I  V l l l  - X l  

I R= CH a, II R= C2H 5, III R=H, IV X=CHs, V X=CH3O, Vl X=Br, Vll X=CI, VIII X=CHs, 
IX X=CH30, X X=Br, XI X=CI 

We have found that  VIII,  like f l -phenylse lenopropionic  acid [6], is cycl ized to 6 - m e t h y l s e l e n o - 4 -  
chromanone (XIII) by heating in PPA.  Under  the s ame  condit ions,  IX is par t i a l ly  decomposed ,  and par t  of 
it  is r e c o v e r e d  unchanged; X and XI are  r e c o v e r e d  a lmos t  quanti tat ively f rom the reac t ion  m i x t u r e s .  C o m -  
pound I is  not cyc l ized  to 2-methylse lenonaphthanone (XIV) by heating in PPA but decomposes  a lmos t  c o m -  
pletely to diphenyl dise lenide.  Pos i t ive  r e su l t s  were  not achieved by varying the t e m p e r a t u r e  and heating 
t ime .  Acids H-VII  also decompose  r a t h e r  than cycl iz ing.  

s~ r PPA EH i 

VIII Xll l  0 

As expected,  acid chlor ide XII tu rned  out to be m o r e  act ive in i n t r amolecu l a r  acylat ion than acid I 
and was read i ly  cyc l ized  to XIV under  mi ld  conditions: 

$e Se 

XII  X I V  
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TABLE 1. a -  and/3-(Arylseleno)alkylcarboxyl ic  Acids 

Com- 
pound 

I 
II 

IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 

mp, ~ 

47--48 
53--54 
94--95 
55--56 

126--127 
114--115 
72--73 
76~77 

I19--120 
96--97 

Emp~ical 
formula 

CgHloO2Se 
CioHl2OuSe 
CioHl202Se 
CloHl20~Se 
CgHoBrO2Se 
CgHgCIO2Se 
CloHI202Se 
CIoHI~O3Se 
CgHoBrO2Se 
C9HgC1QSe 

Found, % 

c I H 

47,1 4,2 
49,7 6,0 
49,2 5,0 
46,4 4,5 
35,1 2,9 
40,9 3,4 
49,3 4,7 
46,4 4,7 
35,1 3,0 
41,0 3,4 

Calc., % 

c I H 

47,2 4,4 
49,4 5,0 
49,4 5,0 
46,3 4,7 
35,! 2,9 
41,0 3,4 
49,4 5,0 
46,3 4,7 
35,1 2,9 
41,0 3,4 

~ield, % 

81 
62 
90 
88 
80 
85 
88 
87 
76 
88 

This method for obtaining selenonaphthanones is considerably more  convenient than all of those 
hi therto proposed [1-3]. 

E X P E R I M E N T A L  

The arylse lenols  were obtained according to the method in [7]. The ~ -  and/3-(arylse leno)a lkylcar-  
boxylic acids (I-XI)were obtained via the general  method in [6] f rom the appropriate arylselenol  and halogen- 
substituted carboxyl ic  acid. The constants for  I, II, and IV-XI (obtained for the f i rs t  time) are  presented in 
Table 1. The IR spec t ra  of each of compounds I-XI contain a band at ~1720 cm -1 (C = O )  and a high- 
intensity, diffuse band at ~2900 cm -1 (carboxylic acid OH) [8, 9]. 

Cycl izat ion of c~- and/3-(Arylse leno)alkylcarboxyl ic  Acids (I-XI). This was accomplished in PPA via 
the method in [6]. A total of 12.9 g (32.1%) of 6 -methy lse leno-4-chromanone  (XIII) with bp 120-125 ~ (0.5 
ram) and mp 35-36 ~ (from petroleum ether) was isolated from 43.4 g (0.17 mole) of VIII. Found %: C 53.4; 
H 4.5. CgHIoOSe. Calculated %. C 53.4; H 4.5. 

ce-Phenylselenopropionyl Chloride (XII). Compound I [22 g (0.1 mole)] was s t i r r ed  at room t empera -  
ture  with 55 g (0.5 mole) of SOC12 until HC1 evolution ceased (12-20 h). Vacuum distil lation of the SOC12 
gave 14.1 g (56.2~ of XII with bp 100-102 ~ (0.1-0.2 mm) and n~ 1.5890. Found % : C 43.7; H 3.5. CgH9OSeC1. 
Calculated %: C 43.6; H 3.7. The IR spec t rum of XII contains an intense band at about 1780 cm -1 (acid 
chloride C = O ) .  About 4 g of diphenyl diselenide with mp 61 ~ was also isolated during distillation. 

Cycl izat ion of ~-Phenylse lenopropionyl  Chloride (XII). A total of 11 g of anhydrous A1C13 was added 
in severa l  port ions to 11 g (0.04 mole) of XII dissolved in 100 ml of dry petroleum ether  with cooling from 
-5  to -10 ~ . The react ion mixture was s t i r r ed  with cooling for 3 h, allowed to stand overnight, and then 
diluted to five t imes its original volume with ice water .  The organic l ayer  was extracted with ether .  The 
ether  ext rac t  was dried over  CaC12, and the e ther  was removed by vacuum distillation to give 56.7% of 2-  
methylselenonaphthanone (XIV) with bp 89-91 ~ (0.1-0.2 ram), d~ 5 1.5110, and n~ 1.6408. Found %: C 51.2; 
H 3.8. C9H8OSe. Calculated %. C 51.2; H 3.8. The product was a l ight-yellow, mobile liquid which began 
to vi t r i fy after severa l  hours .  The IR spec t rum of f reshly  distilled XW contains a band at 1700 cm -1 
(aliphatic aromat ic  ketones [9, 10]). Muth and Kiss [3], who f i rs t  repor ted  the synthesis  of XIV, did not give 
its constants .  

We thank V. I. Zentsova for her  ass is tance  in this investigation. 
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