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Prev ious ly  [1, 2] we have p roposed  a genera l  method for  the synthes is  of 3 ,4-disubst i tu ted 1-butyne 
de r iva t ives  of the (I) type,  based  on the reac t ion  of the appropr ia te  subst i tuted ~ - b r o m o a l l e n e s  with var ious  
amines  

BrEH=C=CHCH~X HC--CCHCH~X 
HNR~Rt 

(I) N l RIR~ 
X=0H (a)i NRaR~ (b) 

In making a fu r ther  study of the p r o p e r t i e s  of this c lass  of compounds it s eemed  of in te res t  to use 
them in the Cadiot - Chodkiewicz u n s y m m e t r i c a l  condensation reac t ion  [3, 4] for the synthes is  of var ious  
diacetylene der iva t ives .  It p roved  that  4 -hydroxy-3 -a lky lamino  (or dialkylamino) butynes (Ia) eas i ly  con- 
dense with var ious  b romoace ty l enes  and give polyfunctional compounds of the diacetylene s e r i e s  (II) in high 
yield 

RC~CBr -~ HCECCHCH20H 
(Ia) [ NRIR~ 

, RC_~CC=CCHCH~0H 
Cu+, EtNH~ / I 

l (II) NR1R2 
4H2, Pt .J [ 

R (CH2)4 CHCH~OH 
I 

( I I I )  NRIR~ 

The bes t  yields  of the des i red  products  (70-90%) were  obtained by the condensat ion of (la) in methanol  
solution, in the p r e s ence  of ca ta ly t ic  amounts  of Cu2Cl 2 and aqueous e thylamine solution, with a 1.5 to 2- 
fold excess  of the appropr ia t e  b romoace ty lene  components  at a t e m p e r a t u r e  not exceeding 8-10 ~ Running 
the reac t ion  at a higher  t e m p e r a t u r e  (above 20 ~ leads to cons iderable  t a r r i ng  of the end products .  The ob- 
tained hydroxyamines  of the diaeetylene s e r i e s  a r e  quite s table compounds,  and can be s to red  at o rd inary  
t e m p e r a t u r e s .  As a rule,  the c rys ta l l ine  products  a re  more  s table  than the liquid products ,  which lend 
t h e m s e l v e s  with g rea t  difficulty to dist i l lat ion.  The i r  s t ruc tu re  is co r robora t ed  by the e lementa l  analys is  
and the data of the IR and UV spec t r a  (Table i).  

The IR spec t r a  of these  compounds have absorpt ion  bands of medium intensi ty  in the 2200-2260 cm - I  
region,  which co r r e spond  to the conjugated subst i tuted diacetylene grouping, and absorpt ion bands that co r -  
respond to the s t re tch ing  v ibra t ions  of the functional groups.  The UV spec t ra  a re  cha r ac t e r i z ed  by the 
p r e s e n c e  of absorpt ion  m a x i m a  in the 220-250 nm region,  with low intensi t ies  that  a re  c lose  in value (not 
exceeding 1000), which is c h a r a c t e r i s t i c  for diacetylenic  s y s t e m s  of bonds. 

When the diacetylenic  hydroxyamines  a re  subjected to exhaust ive catalyt ic  hydrogenat ion in alcohol 
solution, in the p r e s ence  of Pt ca ta lys t ,  they eas i ly  absorb  4 moles  of H 2 with the format ion  of the p rev ious -  
ly unknown cor responding  hydroxyamines  of the al iphatic s e r i e s  (III) (Table 2), for  the synthes is  of which 
the re  have been lacking sufficiently access ib le  methods up to now. 
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TABLE 2. H y d r o x y a m i n e s  of Al iphat ic  Se r ies  R(CH2) ~ - CHCH2OH 
I 

NR1R 2 

R R1 R ,  

I 
HOCH,CH,  H [ C4H~ 
C4H. I H [ C~H5 
C4H. H I C~H~ 
H 0CHzCH~ l (CH2)~ 
IIOCH2CH~J H [ H 
C2HaC(OH) H ] C~H, 

clm 

Bp (in 
bath), ~ 
!(3 ram) 

t75--i85 
i30--i35 
130--t40" 
120--140~" 

~80-190 

Found, % 

I,~698 66,57 
i,&65! I 71 15 

- -  73:39 

t 68,25 
54,65 ,,~62 1 6s,3~ 

12,37 6 05 ClzHvOzN 
i2 97 6'78 [ CI.H~O~N 
i3'67 6'00 [ C~4Hs1ON 
11'79 6'23 C~H~O~N 
t1:63 8'42 GBH1,O2N 
12,53 5',~6 CI4H,IO~N 

C alculated, % 

C H N 

66,3i i2 52 6,45 
7i,58 i3:52 6,96. 
73,30 13.62 6,11 
68.07 i i ,87 6.11 
59 59 1i.88 B,69~ 
68:52 i2,73 5,71 

* Mp. 47-49 ~ 
"{" Mp. 38-39 ~ 

EXPERIMENTAL 

The IR spectra were taken on a DS-301 double-beam spectrophotometer (Japanese): for the liquid 
products as such, and for the crystalline products as KBr pellets or in CHCI 3 solution. The UV spectra 
were taken on a "Unicam" spectrophotometer (British) in C2HsOH solution. 

The starting compounds used in the work, namely (la) and the methyl ester of 4-bromo-3-butynoic 
acid, were obtained as described in [I, 5]. The known bromoacetylene derivatives were obtained by the 
bromination of the corresponding acetylene compounds in potassium hypobromite solution [6]. l-Bromo- 
4-acetoxy-l-butyne was obtained by the acetylation of l-bromo-l-butyn-4-ol with excess acetyl chloride 
in the presence of triethylamine. Yield 85%, bp 35-38 ~ (3 mm); n~ "5 1.4800. Found: C 37.95; H 3.75; Br 
41.96. CGHTO2Br. Calculated: C 37.70; H 3.66; Br 41.88%. 

Preparation of Hydroxyamines of Diacetylene Series (If). To a solution of 0.01 mole of 4-hydroxy-3- 
alkyl (or dialkyl)amino-l-butyne (In) in i0 ml of CHsOH, containing 0.002 mole of Cu2CI 2, 0.002 mole of 
hydroxylamine hydrochloride and 0.04 mole of ethylamine (as 40% aqueous solution), in a nitrogen atmos- 
phere, was added in drops, with cooling (8-10 ~ and vigorous stirring, a solution of 0.015-0.02 mole of the 
appropriate bromoacetylene derivative in I0 ml of methanol. The reaction mixture was kept at 10-15 ~ for 
1 h, treated with 10% HCI solution under ether, and the neutral layer was separated. The acid portion 

was saturated with K2CO 3 and the reaction product was repeatedly extracted with ether. 

The crystalline products were recrystallized from a suitable solvent, while the liquid products were 
dried well in vacuo. The obtained substituted diacetylenes are listed in Table I. 

Hydrogenation of Hydroxyamines of Diacetylene Series. A solution of 0.005 mole of the appropriate 
hydroxyamine (If) in 20 ml of alcohol was hydrogenated at room temperature in the presence of i~O 2 until 
the hydrogen absorption was complete (1.5-2 h). The catalyst was filtered and the hydrogenation product 
was vacuum-distilled. Some of the compounds obtained by us are listed in Table 2. 

CONCLUSIONS 

We synthesized some previously unknown types of polyfunctionally substituted compounds of the di- 
acetylene series by the condensation of 4-hydroxy-3-alkyl (or dialkyl)amino-l-butynes with various bromo- 

ace ty lenes  under  the condi t ions  of the C a d i o t - C h o d k i e w i c z  reac t ion .  
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