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A number  of substi tuted coumarans,  the s t ruc tu res  of which were  conf i rmed by UV and PMR 
spectroscopy,  were  synthesized by the react ion of phenols with 4 - ~ n y l - l - c y c l o h e x e n e  in 
the p r e sence  of KU-2 cat ion-exchange res in .  

The cycl izat ion of o-alkenylphenols to ehromans  and coumarans  is one of the simple methods for  the 
synthesis  of compounds of this c lass  [1]. We have synthesized a number  of substituted coumarans  that have 
not been desc r ibed  in the l i t e ra tu re  by reac t ion  of phenols with 4 -v iny l - l - cye lohexene  in the p resence  of 
KU-2 cat ion-exchange res in .  
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The s t ruc tu re  of the compounds was conf i rmed by means  of UV and PMR spectroscopy.  The UV spec- 
t r um contains maxima at 285-289 nm (log ~ 3.45-3.47), which is cha rac te r i s t i c  for  the spec t ra  of coumarans 
[2]. The PMR spec t ra l  data a re  p resen ted  in Table 1. 

*Deceased.  

TABLE 1. Chemical  Shifts in the PMR Spectra  of Coumarans 

"~! Substiments Chemical shifts, ~ , ~ m  

I 
[i1-I 

! I CH3 l . lH  

lv[H 

V/H 

VI C(Clla)s 

." -:c~--IcHo, c. [ oH:, 

t~tt3 /I-I 2,,88m* 1,02--2,20 1 

tI H 2,89m 11,10--1,94 2,07s 
H 2,89m 11,18--2,00 [ 2,18s 

] H CI-~ 2,83m 1,00--1,90 2,10 s 

H C(_.tt~)3 2,83 m 1,10--1,90 -- 

H !CI-[3 ] 2,89 m]1,18--2,00 2,l 4 s 

c .  I c0.  

- i 0,85 t 6,35--7,00 m 
/=7.5Hz I 

0,90 t I 6,20--6,90 m 
Hz 

I 6,44s 6,38 d 
i 0,92t ,6,65d I=8,0 

-- 0 ,84t  ~6,69q659d 1= 
= 2,0 Hz 6,58 d 

s I 1=8,0 Hz 
1,90 0,86 t 6,92 q 6,7"9 d ] = 

=2,5 Hz6,54 d 
s ~ ]=85, Hz 

1,29 0,93t !6,74 d 6,48 d 
' J = 2 , 0  Hz 

*The abbreviat ions used he re  and subsequently a re  as follows: s is 
singlet, d is doublet, t is t r iplet ,  q is quartet ,  and m is multiplet .  
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TABLE 2. Properties of Cotunarans 

Corn - 
pound 

II 
III 
IV 
v 

VI 

bpo ~ 
(ram) 

120 (2) 
123 (2) 
124 (2) 
146 (2) 
[35 (2) 

dr ~ 

i MRo I Emperl- 

" '~ 'I found calm cal for- 
i I mula I 

1,0296 1,53811 65,61 65,11 C,sH2oO 
1,030611,54011 65,77 65,11 C,sH2oO 
1,0324]1.54121 65,75 65,11 ClsH2oO 
1,0130 1,5288 78,00 77,82 CLsH~O 
1,0007 1,5313 84,09 83,58 C19H280 

Found, ~% Calc. 
Yield, 

33 
68 
89 
66 
30 

9,3 
9,3 
9,3 

10,1 
10,3 

C H 

83,1 9,3 
82,9 9,3 
83,1 9,2 
83,9 9,9 
83,5 t 0,9 

83,3 
83,3 
83,3 
83,8 
83,8 

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

The PMR s p e c t r a  of CC14 solutions were  r eco rded  with a JNM-C60-HL s p e c t r o m e t e r  at 60 MHz with 
hexamethyld is i loxane  (HMDS) as the in terna l  s tandard.  The UV spec t r a  of CC14 solutions were  r eco rded  
with a Hitachi r ecord ing  spec t ropho tomete r .  

2-Ethyl -2 ,3 ,4 ,5 ,11 ,12-hexahydrodibenzofuran  {I). A 5.4-g (0.05 mole) sample  of 4 -v iny l - l - eyc lohexene  
was added dropwise  with s t i r r i ng  at  127-128 ~ to a mix tu re  of 9.4 g (0.1 mole) of phenol and 3 g of KU-2 
ca t ion-exchange res in ,  a f t e r  which the mix tu re  was held at the s a m e  t e m p e r a t u r e  for  2 h. The ca ta lys t  was  
separa ted ,  and the reac t ion  p roduc t s  were  d issolved in sulfur ic  acid. The sulfur ic  acid solution was t r ea t ed  
with a Cla isen  solution to r e m o v e  neut ra l  compounds f r o m  the acidic compounds.  The e ther  l aye r  was neu- 
t ra l ized ,  dried, and dist i l led to give 3 g (30%) of I with bp 120 ~ (2 ram), d42~ 1.0452. and nD 2~ 1.5443. Found 
%. C 83.1. H 8.8: M 201; MR D 60.99. Ci4H180. Calculated %. C 83.2; H 8.9. M 202: MR D 60.50. 

Compounds I I -VI  were  s i m i l a r l y  obtained (Table 2). 
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