
RULES FOR THE A D D I T I O N  OF S E C O N D A R Y  A M I N E S  

TO D I A C E T Y L E N I C  A L C O H O L S  

(UDC 547.362 + 542.91) 

I .  I .  N a z a r o v a ,  B. P. G u s e v ,  a n d  V. F.  K u c h e r o v  

N. D. Zel inski i  Inst i tute of Organic Chemistry,  Academy of Sciences of the USSR 
Translated from Izvest iya Akademi i  Nauk SSSR, Seriya Khimicheskaya,  No. 4, 
pp. 729-731, April,  1965 

Originat  a r t i c le  submitted July 13, 1964 

Previously we had shown [1] that unsaturated furanones of type (ti) are formed when d iace ty len ic  glycots of 
general  formula (I) are heated with aqueous solutions of secondary amines. To explain  the formation of such prod- 
ucts we proposed a scheme, according to which the first step of the react ion is the addit ion of the amine  to one of 
the ace ty len ic  bonds and the subsequent c leavage  of acetone from the other end of the molecule .  
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In connection with this i t  seemed interesting to study the react ion of ter t iary d iace ty len ic  alcohols with secon- 
dary amines,  since there was reason to be l i eve  that in this case the addit ion of the amine  can go in a different man-  

ner. In addit ion,  s tatements exist that d iace ty len ic  alcohols with a free hydroxyl group are capable  of giving un- 

saturated amino ketones when reacted with amines [2]. For this reason, we made a deta i led study of the react ion of 
the ace ta l  der iva t ive  of 2 - m e t h y l - 3 , 5 - h e x a d i y n - 2 - o l  (III) with a 30% aqueous solution of d imethylamine .  It proved 
that even a short heat ing of this mixture at 90 ~ yields a mixture of react ion products, from which we were able to 
isolate two pure compounds - a liquid (IV) and a crystal l ine compound (V) - the rat io of which depends on the reac-  
tion conditions. At a lower temperature  the main product is (IV), whereas on longer heat ing (a t  95-100 ~ the crystal-  

l ine compound (V) is obtained in good yield.  In addition, i t  was shown that the liquid product (IV) when heated with 

d ime thy lamine  is easi ly converted to the crysta l l ine  (V) and, consequently,  i t  is the pr imary react ion product. 

Based on its e l ementa l  composi t ion,  the liquid react ion product (IV) is the product of the addit ion of one m o l e -  
cu le  of d ime thy lamine  to the d iace ty len ic  a lcohol  (III), and based on the data  of the infrared spectra it  does not 

contain a te rminal  ace ty lene  bond. In harmony with this, it  can have the structure of either (IV) or (VI), Select ing 
the first structure was based on the reason that the exhaustive hydrogenation product (VII) obtained from i t  proved 

to be different  from the authentic 2 - m e t h y l - 6 - d i m e t h y l a m i n o - 2 - h e x a n o l  (X), obtained by the hydrogenation of the 
ace ta l  der ivat ive  of 2 - m e t h y l - 6 - d i m e t h y l a m i n o - 4 - h e x y n - 2 - o l  (IX), which was synthesized by the Mannich react ion 
from the ace ta l  der iva t ive  of 2 - m e t h y l - 4 - p e n t y n - 2 - o l  (VIII) [3]. (See scheme on following page.)  

Based on its e l ementa l  analysis, the crysta l l ine  product (V) has the composit ion CgHI~ON and its infrared spec- 
trum contains absorption bands corresponding to the presence of a conjugated exocycl ic  double bond and ether oxy- 
gen, and on acid hydrolysis i t  is easi ly converted to the previonsly described furanone (XI). All  of this leaves no 

doubt but that i t  is the cyc l i c  enamine  (V). 

As a result,  the scheme for the addit ion of secondary amines to ter t iary d iace ty len ic  alcohols may be depicted 

in the manner shown on the following page .  
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A characteristic feature of this scheme is the stepwise addition of the amine  to the second atom of the termi-  
nal acetylene bond. After this, another molecule  of the amine adds to the carbon atom adjacent to the hydroxyl 
group, since it is only in this way that the subsequent formation of the cyclic enamine (V) can be explained. 

0 R c*h. 0 R 
C H a \ ]  OH/}NK CHs X I 

.C--C=_C--C--CH *~ / C - - C - - C - - C - = C H z  
CHa / CHa I 

R =  (--CH--OCzHs) N(CHa)2 
I 

CHa 
- O R  

CHa\l 
/ C - - G = C H - - G = C H ~  

GHa / ] [ 
_ N (CHa)2 N (CHa)~ _ 

N (CHa)~ O 
/ d 
/ C H a  ~ I / C H a  

f \ / \  / \ / \  
CH2 0 CHa CHa O CHa 

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

Condensation of Aeetal  Derivative of 2-Methyl-3,5-hex__adiyn-2-ol (l id wit h Dimethylamine.  A mixture of 
13 g of (III) and 50 ml of 80~ aqueous d imethylamine  solution was heated in a nqetal ampoule  for 5 rain at 90 ~ 
After cooling, the reaction mass was extracted thoroughly with ether, dried over potassium carbonate,  and the ether 
was distilled off. The crystalline portion was filtered and recrystallized from alcohol. We obtained 2.9 g of 2,2- 
d imethy l -3 -d imethy lamino-5-methy tene-2 ,5 -d ihydropyran  (V) with m.p. 124-124.5 ~ Xma x 251 m~ (~ 8400); 
336 ml2 (~ 22,400) (in alcohol); v 1620, 1547, 3060 cm -1 in CC14. Found: C 69.92, 70.20; H 9.99, 9.76; N 9.25, 
9.26%. C9HIsON. Calculated: C 70.55; H 9.87; N 9.14~ 

From the liquid portion after distillation we isolated 4.6 g of the acetal  derivat ive of 2 -me thy l -5 -d ime thy l -  
a m i n o - 5 - h e x e n - 3 - y n - 2 - o l  (IV) with b.p. 72-74 ~ (0,1 ram); n16D 1.5040; Rf 0.47 ( h e p t a n e - a c e t o n e  1 : 4); Xma x 
280 m/l (8 13,100); v 1636, 2188, 3024 cm -I. Found: C 69.48, 69.44; H 10.49, 10.55; N 6.50, 6.69070. ClaH2aO2N. 
Calculated: C 69.29; H 10,29; N 6.22~ picrate,  m.p.  128.5-129 ~ (from alcohol). 

When this reaction was run at 60 ~ (40 rain) we isolated, after distillation, the above-described (IV) in 64~ 
yield. 

Operating in the same manner as described above, the heating of a mixture of (III) and d imethylamine  at 90- 
100 ~ for 30 rain gave (V) in 48~ yield. 
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Transformations of Aceta l  Der ivat ive  of 2 - M e t h y l - 5 - d i m e t h y l a m i n o - g - h e x e n - 3 - y n - 2 - o l  (IV) and 2 ,2 -Dimethy l -  

3 -d ime thy lamino-5 -me thy lene -2 ,5 -d ihydro fu ran  (V). A mixture of 7.2 g of (IV) and 50 ml of 30% aqueous d imethy l -  
amine  solution was heated in a meta l  ampoule  for 30 rain at 80-90 ~ After cooling,  the react ion mass was extracted 
with ether, from which we isolated 2.6 g of the above-descr ibed e n a m i n e  (V) with m.p. 124-125 ~ (from alcohol).  

A mixture of 3.3 g of the cyc l ic  enamine  (V) and 50 ml  of di lute  (1 : 5) hydrochloric acid was refluxed for 

1.5 h. The react ion mass was cooled,  extracted with ether, dried over potassium carbonate,  and fract ional ly  dis-  
t i l led,  We obtained 1.7 g of 2 ,2 ,5 - t r ime thy l -2 ,3 -d ihydro-3- fu ranone  (XI) with b.p, 47-48 ~ (7 ram); n2~ 1.4620; 

Xma x 261 mg (e 11,000) (in alcohol);  v 1604, 1703 cm -t  (in CC14), iden t ica l  with the previously described com-  
pound [1]. 

A solution of 2.05 g of the ace ta l  der ivat ive  of (IV) in 10 ml  of methanol  was exhaustively hydrogenated at 
room temperature  in the presence of 5% Pd/CaCO a. The alcohol  solution of the amine  was f i l tered,  the methanol  
was removed in vacuo, and the residue was dist i l led.  We isolated 1.47 g of 2 - m e t h y l - 5 - d i m e t h y l a m i n o - 2 - h e x a n o l  
(VII) with m.p. 102-103 ~ (6 mm); n2~ 1.4355, from which the methiodide  with m.p.  47-48 ~ (from a mixture of 
acetone and ether) was obtained. Found: C 40.20, 40.11; H 8.13, 8.28; 141.87,  41.79%. C10H24ONI: Calculated:  
C 39.87; H 8.03; I 42.13%. 

Preparation of 2-Methyl-6-dimethylamino-2-hexanol (X). A mixture of 5.3 g of the acetal derivative of 2- 

methyl-4-pentyn-2-ol (VIII), obtained by the previously described method [4], 1.6 g of dimethylamine, 1.25 g of 
paraform, and I0 ml of dioxane was heated for 8 h at ii0 ~ After cooling, water was added to the reaction mass and 

the react ion product was extracted with ether. We isolated 2.4 g of the ace ta l  der ivat ive  of 2 - m e t h y l - 6 - d i m e t h y l -  
a m i n o - 4 - h e x y n - 2 - o l  (IX) with b.p. 124-125 ~ (12 mm); n22D 1.4475. Found: C 68.69, 68.77; H 10.90, 10.91; N 

6.47, 6.48% C13H2sO2N. Calcula ted .  C 68.68; H 11.08; N 6.16% After exhaustive hydrogenation of the compound 

in 10 ml of methanol  at room temperature  in the presence of 5% Pd/CaCO3, and subsequent dis t i l la t ion,  we ob- 
tained the amine  (X) with m.p.  129-131 ~ (22 mm); n2~ 1.4317. Methiodide,  m.p.  128-129 ~ (from acetone).  Found. 

C 40.12, 39.95; H 8.01, 8.16; 141.93,  42.01%. Ct0H24ONI. Calcula ted:  C 39.87; H 8.03; 142;13%. 

S U M M A R Y  

The addit ion of d ime thy lamine  to ter t iary d iace ty len ic  alcohols was studied and a scheme was given for the 

transformations that take p lace  here. 

1. 

2. 

3. 
4. 

L I T E R A T U R E  C I T E D  

B. P. Gusev, I. I. Nazarova,  and V. F. Kucherov, Izv. AN SSSR, Set. Khim. ,  1965, 688. 
S. A. Vartanyan, L. V. Oganova, and Sh. O. Badanyan, Izv. AN ArmSSR, Otd. khim. n., 1__66, No. 8, 297 (1963). 

H. B. Henbest, E. R. H. Jones, and I. M. S. Walls, J. Chem. Soc., 1949, 2698. 
B. P. Gusev, and V. F. Kucherov, Izv. AN SSSR, Otd. khim. n., 1962, 1070. 

All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri. 

odical  l i terature may well  be available in Engl i sh  translation. A complete l ist  of the cover-to- 
cover English translations appears at the back of this issue. 

710 


