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The addition of wa te r  to p r i m a r y  and s e c o n d a r y - t e r t i a r y  acetylenic  5-glycols  in the p resence  of HgSO 4 
p roceeds  with the p re fe ren t i a l  format ion  of keto glycols  in which the CO group is  found a to the t e r t i a ry  C 
a tom [1-4]. By analogy with 5-diols ,  the s t ruc tu re  of substi tuted t e t r ahydrofuranones ,  with the CO group 
in the 4 posi t ion,  was  adopted for  the hydrat ion products  of s e c o n d a r y - t e r t i a r y  acetylenic  T-glycols  (II) 
and (III), and the p r i m a r y - t e r t i a r y  analogs [5]. 

However ,  a study of the hydration products  of T-glycols  (I), (II), and (III) via NMB disclosed that,  
independent of the s t ruc tu re  of the r ad i ca l s  on the t e r t i a r y  C a tom,  a mix tu re  of the i somer i c  t e t r ahyd ro -  
furans  a and b is  formed in an equal ra t io :  

R 0 O 

C--C~C--CHCH~ 

/ ' \  R 1 OH OH R1/ \O CHa R1/ \O/ \CHa 

(I)--(III) (IVa)--(VIa) (IVb)--(VIb) 
B = R 1 = CH3 (I), (IV); R=CH3,  R 1--- C~Hn (II),  (V); R, R 1 =C5H10 (I t I ) ,  (VI) 

In the NMR spec t r a  of the t e t r ahydro fu r snones  with di f ferent  subst i tuents  in the 2 posit ion [(IV), VI)], 
o r  in the 5 posit ion (V), the nonequivalence of the A and B protons  is caused by the i r  c i s -  o r  t r a n s - a r r a n g e -  
ment  r e l a t ive  to the subst i tuents ;  two groups of s ignals  a re  obse rved  in the spec t rum of compound W), 
which are  c h a r a c t e r i s t i c  for  two i s o m e r s  with a c i s -  and t r a n s - a r r a n g e m e n t  of the subst i tuents  (Table 1). 

The r e s u l t s  of hydrat ing the u n s y m m e t r i c a l  acetylenic  , / -glycols  can be explained if the e lec t ronic  
ef fec ts  of the subst i tuents  a re  taken into account.  As an example  we will  d i scuss  the dis tr ibut ion of the 
e lec t ron  densi ty  on the C a toms  of the t r ip le  bond of glycol (I). The a* constant  of the (CH3)2COH group, 
calculated via the pr inc ip le  of  s t ruc tu re  additivity [6], is  --0.365; a* of the CH(OH)CH 3 group is --0.450 
[6]. Taking into account only the induction ef fec ts ,  the dis tr ibut ion of the e lec t ron  density on the C a toms 
of the C =-C bond can be depicted in the following manner .  

CHn 
5- 5+ 

C ~-- C ~ C --, CHCH8 
/ I  I 

CHa" OH OH 

Since --Ii  < --I2 the d i f ference  I2--I 1 is quite sma l l ,  and the t r ip le  bond is not sufficiently polar ized 
for  the se lec t ive  addition of wa te r ,  as a r e su l t  of which of t e t rahydrofuranones  (IVa) and (IVb) a re  formed in 
an equal ra t io .  Together  with th is ,  the fact that the effect  of the c h a r a c t e r  of the alkyl r ad i ca l s  on the 
t e r t i a r y  hydroxylated C a tom on the d i rec t ion  of the hydrat ion is absent ,  makes  it poss ible  to postulate  that 
the r e sonance  ef fec ts  of the CH(OH)CH 3 group also par t ic ipa te  in the dis tr ibut ion of the e lec t ron  density.  

Under the s ame  condit ions,  the NMR spec t ra  of the hydrat ion products  of the p r i m a r y - t e r t i a r y  ace ty l -  
enic T-glycols  (R' = CH3, C2H5; R = CH3; CI~R' = C6HIo) cor respond  to t e t rahydrofuranones  with s t ruc tu re  b 
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TAB LE i. 

Coil] - 
pound R 

OVa) CHa 

(IVb) CH, 

(Va) CH. 

(Vb) CHa 

(Vla) CsH1o . 

(rib) CsHto 

(VII) all, 

(VIII) CHs 

( I X )  C5Hio 

P a r a m e t e r s  of NMR Spectra of Substituted Tetrahydrofuranones  (IV)-(IX) 

Rt 

CH. 

CHs 

C2H~ 

C~H 

CH~ 

C2H 

R ~ 

CH3 

CHs 

CHs 

HA(B) 

2,45 

2,26 

2,30 

CH3 t,t8 

2,t& 

CH3 2,47 

CH3 2,18 

H 2,26 

H 2,26 

H 2,17 

HB,(A') 

2,26 

2,26 

2,12 

2,26 

2,22 

2,i2 

2,26 

2,26 

2,20 

2,17 

6, ppm 

H C CHic 

4,22 1,35 

3,90 t,27 

4,26 t,35 

3,84 0,87 

3,95 1,14 

4,29 t,35 

3,87 1,t9 

3,90 

3,86 

3,82 

i,35 

1,40 

1,32 

1,32 

1,39 

1,34 

~,61 

R1 

1,35 

t,40 

1,14; 2,t7 

1,14; 2,t8 

1,14; 2,18 

t,42 

t,42 

t,34 

0,92; 1,64 

t,55 

JAA" 

17,5 

~8,0 

17,5 

i7,5 

18,0 

18,0 

t7,6 

0 

R cX-- '~  c 
\ I  I ~ 

C CC 
R 1/ N O /  \R~ 

i mount 
- ' - - I ~ o m e r ,  

JB'C J'H--CH~ 1 

J, Hz 

�9 JBC 

6,5 t0,( 5,8 

- -  - -  6,8 

6,5 7,~ 6.0 

- -  - -  6,8 

- -  - -  6,8 

6,3 i0d 6,0 

- -  - -  6,8 

50 

50 

50 

50 

50 

5O 

100 

t00 

i00 

(the CO group is in the 3 position), which is in agreement  with the l i terature  data [7, 8]. In [5] these com-  
pounds were e r roneous ly  assumed to be type a te t rahydrofuranones .  

E X P E R I M E N T A L  M E T H O D  

The NlVIR spectra  were recorded  on a Tesla BS487B spec t romete r  at a frequency of 80 MHz and ~ 20~ 
The solvent was CC14, the internal standard was HMDS, and the 5 scale was used. 

Hydration of 2-Methyl-3-hexyne-2 ,  5-diol (I). To a mixture of 0.5 g of HgO, 0.5 mt of conc. H2SO 4, 
and 2 ml of H20 was added in drops a solution of 4.3 g of the gIycol in 50 ml of ether,  and the mixture was 
s t i r red  for 3 h at~20~ The ether layer  was separated,  neutral ized with soda solution, and dried over 
MgSOr The residue from the remova l  of the e ther  was vacuum-dis t i l led.  We obtained 3 g (72%) of pro-  
duct withbp49-50~ (17 ram), n~ 1.4416, which, based on the NMR data, was a mixture of 2, 5, 5-triimethyl- 
4- te t rahydrofurauone (IVa) and 2, 5, 5 - t r imethy l -3- te t rahydrofuranone  (IVb) in a 50 : 50 ratio.  Found: C 
65.36; H 9.18%. C7H1202. Calculated: C 65.62; H 9.37%. The IR spect rum has an absorption band with v 
1760 cm -1 (CO group), while the frequencies of the OH group and multiple bonds are absent. 

C O N C L U S I O N S  

Based on the NlVIR spect ra l  data, s econdary - t e r t i a ry  acetylenic 7-glycols  add water  under the in- 
fluence of mercur i c  sulfate to give the 2-methyl -5 ,  5-dialkyl-4-  and 2-methyl-5 ,  5 - d i a l k y l - 3 - t e t r a ~ d r o -  
furanones in a 1 : 1 ra t io .  
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