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The  i s o m e r i c  t r a n s f o r m a t i o n s  of  a c e t y l e n i c  5 - g l y c o l s  RR1C(OH)C-CCH2CH(OH)R 2 u n d e r  the in f luence  
of  a l c o h o l i c  H2SO 4 s o l u t i o n s  w e r e  d e s c r i b e d  p r e v i o u s l y  [1, 21. A s  a con t inua t ion  of  s t udy ing  t h e i r  d i a c e t y l  7 
en ic  a n a l o g s  [3-4] we m a d e  a s tudy  of  the a c e t y l e n e - a l l e n e  a n i o n o t r o p i c  i s o m e r i z a t i o n  of  s o m e  d i a c e t y l e n i c  

g l y c o l s  of  the a r a l k y l  s e r i e s  (D and (II). Only  the r e a r r a n g e m e n t  of  the  s y m m e t r i c a l  d i a c e t y l e n i c  g l y c o l s  
to the  d i e t h y l e n i c  ( ~ - d i k e t o n e s ,  c a u s e d  e i t h e r  by  HgSO 4 [5, 6] o r  NH4OH and NH4C1 [7], was  d e s c r i b e d  up to 

n o w .  

In a 4% a l coho l  so lu t i on  of  H2804, a t  35-40~ g l y c o l s  (I) and (lI) a r e  e a s i l y  e t h e r i f i e d  a t  the OH 
g roup  a t t a c h e d  to the a t o m  bound  to the a r o m a t i c  r a d i c a l ,  which  was  m e n t i o n e d  e a r l i e r  fo r  a c e t y l e n i c  g l y -  

co l s  [1] 

RWC(0H)C~CC-~CCH~CH(OH)R ~ + C~H~OH 
(I), (II) 

4% H,so,_> RBIC(OC~H~)C~CC=__CCH2CH(OH)R ~ (III), (IV) 
R = R ~ = C,H,, R ~ = H(Ia), (II i) ;  R = CH3, R z = C,g, ,  R ~ = H(Ib), (IV); 

R = fit = C~H5 ' R '  = CH~(IIa); R = R ~ = CHa, R z = C~gs(IIb) 

The  IR s p e c t r a  of  the d i a c e t y l e n i e  h y d r o x y  e t h e r s  (HI) and (IV) a r e  c h a r a c t e r i z e d  by  the a b s o r p t i o n  
b a n d s  of  a t r i p l e  bond  (2250 c m  -1) and  an a s s o c i a t e d  h y d r o x y l  (in the 3200-3400 c m  - t  r eg ion ) .  

The  a c e t y l e n e - a l l e n e  i s o m e r i z a t i o n  of  g l y c o l s ,  con ta in ing  two pheny l  g r o u p s  [(In) and (IIa)], o c c u r s  
under more drastic conditions, under the influence of 1870 HBSO 4 solution, at 60-70 ~ However, the ex- 
pected enyne keto alcohols (V) could not be isolated. The frequencies of the OH group are absent in the 
IR spectra of the reaction products, but the absorption bands of conjugated double bonds (1612, 1617 cm -i) 

TABLE I. 

Corn- I 
pound Compound 
No. 

(ta) 

(Ib) 

(IIa) 

(lib) 

P h y s i c o c h e m i c a l  C o n s t a n t s  of  D i a c e t y l e n i c  Glycols 

L, 1-Dipheny1-2,4- 
heptadiyn - 1.7 - diol 

-Phenvl- 3, 5-qctadi - 
yn-2,'8-diol ,L 

1, 1-Diphenyl-2,4- 
octadtyn-l, 7-dio1 

2-Phenv!- 3, 5- nonad!-- 
yn-2, 8-dio1 

Yield, 

93,& 

92,s 

83,8 

89,5 

M e. , 
~ 

lI6--ttt 
'benzene- 
' cyeio- 
hexanr 
73--3.,5 

(benzene) 

Found, % Empirical 

C H 

8t,97 ] 5.8~ 

77,80 t 6,38 

82,05 { 6,38 

78,1i { 7,/17 

formula 

C ,4 H ,4 0 = 

C,,H,,O, 

CuH,.O, 

Calculated,% Character- 
istic frc- 

c H quencies, 
lem -I _ 

82,58 5,79 33~0 $.Wo 
2260 Ill 

78,50 6,5~ 33005,W 
2265 m 

82,75 6,26 3330 $.W 
2260 $ 

78,9~ 7,Ot 3569$ (V,W) 
2251 II1 
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TABLE 2. Constants  of Diacetylenic  Hydroxy E the r s  and 6-(fi ,  f l-Diphenylvinyl)-2,3,  d i h y d r o - y - p y r o n e s  

J Empirical; ' Com- Yield, Found, % Calculated, % Characteristic 
pound Compound Mp. ,~ C - - ~  ~ frequencies, 
No. [% c tI N formula ; lcm.l 

(IV) /2"Eth~ / 93,6 79,04 7,42 

] 3-dihydro-y-pyrone I (heptane) t i t 0 2  /82756~61 t617 v.s 
(VII) /2-Methvl-6-(~,~-Dt-I 90, 00 t23--t24,t 82,05 6,16 [' ~c, is ' 'a '~ / / 1 1658v. s 

[ phenylvinyl)-2,a-dihy- I (heptane) i612 v. s 

, ' t ! t i  (X) [2,4-DNFH of (VI) I t78 ,5- -179 ,5  65,57 4,52 t2 ,53  C~H20OsN~ 65,79 _,38 12,28 3306 w 

(XI) [2,4-DNPH of (VII) 158--t6t,5 66,37 4,71 11,67 C2e, He~.OsN~ 6,3g 4,80 tt,91 33tt m 

/ (alcohol 1613 s 
" -benzene 

J 

and of the CO group (1655 and 1676 em -t)  a re  p re sen t .  Based  on the e lementa l  ana lys is  data, the obtained 
compounds have the s ame  composi t ion as the s ta r t ing  diacetylenic  glycols .  It is poss ib le  to a s s u m e  that 
under  the reac t ion  conditions enyne ketones  (V) a r e  hydrated,  with the subsequent c leavage of a molecule  
of wa te r  and the fo rmat ion  of e i ther  6-(/~, ~ -d ipheny lv iny l ) -2 ,3 -d ihyd ro -7 -py rones  (VI) and (VII) or  of the 
5- (g ,  ~-diphenylvinyl)ketoues of the 2o3-dihydrofuran s e r i e s  (VIID and (IX) 

(C~Hs)2C(OH)C=CC_~CCH2CH(OH)R 
(Ia),(IIa) 

~ 18% H2SO, 

[(C6HshC=CHCOC~CCH~CH(OH)RI 

(V) [ H,O 

l l 
[(C~HshC=CHCOCH~COCH~CH(OH)tll [(Cdta)2C=CttCOCOCH2CH2CH(Ott)R] 

/ o  ~ - a  

I -~ ,o  I - ~ , o  

O (VIII), (IX) 
(VI), (VII) 

I 2.4-DNPH 

(X), (XI) 
R=H (VI), (VIII), (X); CI-I~ (VII), (IX), (XI) 

The NMR s pec t rum  of the i s om er i za t i on  produet  of glycol (In) unequivocally tes t i f ies  to the fact  that 
the reac t ion  product  is the vinyl de r iva t ive  of 2 , 3 - d i h y d r o - y - p y r o n e .  Thus,  the NM~R spec t rum of (VI) 
contains t r ip le t s  with -r 7.73 and 5.93 ppm (J = 6.4 Hz), which co r respond  to the protons  of the methylene 
groups  in the 2 and 3 posi t ions  of the d ihydropyran ring, and s ingIets  0- 3.74 and 4.34 ppm) that c o r r e -  
spond to the methine pro tons  found in the oz- and y - p o s i t i o n s  to the CO group. The signal at 2.80 vpm e o r -  
responds  to the pro tons  of the phenyl  r ings .  The i somer i za t ion  product  of glycol (IIb) has an analogous 
s t ruc tu re  (VII). 

The reac t ion  of (VI) and (VII) with 2 ,4-din i t rophenylhydrazine  gave the i r  d in i t rophenylhydrazones  (X) 
and (XI). The acetylenie  glycols  (Ib) and (IYb), with R = CH 3 and R t = C6It5, undergo t a r r i ng  under  the given 
conditions. 

As a resu l t ,  depending on the H2SO 4 concentra t ion and the nature  of the subst i tuents  R and Ri  at tached 
to the t e r t i a ry  carbon a tom,  the 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  diaeetylenic  glycols  of the a ra lkyl  s e r i e s  
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(I) and (II), a r e  e i ther  e ther i f ied at  the OH group, found c~ to the diacetylenic  f r agmen t  and at tached to the 
C a tom bear ing  e i ther  one o r  two a rom a t i c  rad ica l s ,  o r  they undergo ace ty l ene -a l l ene  r e a r r a n g e m e n t  with 
the end f o r m a t i o n ,  when R = R 1, of a r y l - 6 -  ( f i , /3-diarylvinyl ) -2 ,3-dihydropyrones .  

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

Diacetylenic  glycols  (I) and (II) were  obtained by the Chodkiewicz-Cadio t  reac t ion  under  the conditions 
given in [3]. T h e i r  y ie lds  and constants  a re  given in Table  1. 

Synthesis of Diacetylenic  Hydroxy E the r s .  To 25 ml  of a 4% alcohol solution of H2SO 4 was  added 
2.0 g of glycol (Ia). The reac t ion  mix tu re  was heated at 35-40 ~ for  5 h, neut ra l ized  with aqueous Na2CO 3 
solution, ex t rac ted  with e ther ,  and dr ied over  MgSO 4. Af ter  r emova l  of the solvent the res idue  was 
ch romatographed  on a column fil led with Al203 (eluant = 30 : 1 CHCI3-CH3OH ). We isolated 2.12 g (96.4%) 
of 1-e thoxy-  1 ,1-diphenyl-  2 ,4-heptadiyn-  7-ol  (IH). 

2 -E thoxy-2 -pheny l -3 ,5 -oc t ad iyn -8 -o l  (IV) was obtained in a s i m i l a r  manner .  

I somer iza t ion  of 1 ,1 -Dipheny l -2 ,4 -hep tad iyn- l ,7 -d io l  (Ia). A mix tu re  of 2.0 g of (Ia) and 20 ml  of 
18~ H2SO 4 solution was heated at 60-70 ~ for  9 h. The reac t ion  mix tu re  was neut ra l ized  with aqueous 
Na2CO 3 solution, and the reac t ion  p roduc t s  were  ex t rac ted  with e ther .  Af ter  drying ove r  MgSO 4 and r e -  
moval  of the solvent  we obtained 1.85 g (92.5%) of 6- (/3, f l -d iphenylv iny l ) -2 ,3 -d ihydro-7-pyrone  (VI). 

The i somer iza t ion  of 1 ,1 -d ipheny l -2 ,4 -oc tad iyn- l ,7 -d io l  (IIa) was accompl i shed  under  analogous 
conditions.  The NMR s pec t rum  of the obtained ketone (VII) contains the doublet of a methyl  group with 
T 9.10 ppm (J = 7.5 Hz) and a doublet with T 7.85 (J = 8.5 Hz), which co r r e sponds  to a methylene group. 
Singlets at 3.69 and 4.76 ppm co r re spond  r e spec t ive ly  to the methine pro tons  that a r e  found oz and T to the 
carbonyl  group. The mul t ip le t  at ~- 5.89 ppm belongs to the proton in the 2 posi t ion of the d ihydropyran 
ring, while the signal  with ~ 2.80 ppm belongs to the protons  of the phenyl r ings .  

The constants  of the obtained 6- (8, f~-d iphenylv inyl ) -2 ,3-d ihydro-7-pyrones ,  the i r  2,4-DNP hydra -  
zones,  and of the d iacetylenic  hydroxy e the r s ,  a r e  given in Table  2. 

The NMR s pec t r a  of compounds (VI) and (VH) were  taken in CCl4 solution on a Tes l a  BS487B spec -  
t r o m e t e r  (80 MHz), using HMDS as  the in terna l  s tandard.  

CONCLUSIONS 

Ether i f ica t ion  of the hydroxyl  group, found on the carbon a tom at tached to the a r o m a t i c  radical ,  
o ccu r s  when a ra lky l  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  d iacetylenic  glycols  a r e  t r ea ted  with 4% alcoholic 
sulfur ic  acid solution. In the p r e s e n c e  of 18% H2SO 4 solution, g lycols  that contain two a roma t i c  subs t i tu -  
ents  on a t e r t i a r y  carbon a tom undergo anionotropic a c e t y l e n e - a U e n e  i somer iza t ion .  Under  the reac t ion  
conditions the in te rmed ia te ly  fo rmed  enyne keto alcohols  a r e  conver ted  to 6-(f l , /~-diphenylvinyl)2,3-di-  
h y d r o - T - p y r a n o n e s .  
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