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We here repor t  an investigation of the previously unknown react ion of fully halogenated acid halides 
with tr iethylamine, as a resul t  of which aminoalkenones of type (III) are formed. Previously,  react ions 
have been ca r r i ed  out between te r t i a ry  amines and acid halides without hydrogen atoms in the (~-position 
relative to the haloformyl group for the case of aromat ic  acid chlorides [2], dialkylcarbamoyl chlorides 
[2], and phosgene [2-4]. In all these cases there is probably initial formation of quaternary acylammonium 
halides (I), which are unstable and reactive substances and undergo fur ther  t ransformat ions :  

ArCOX + NEt3-+ [ArCONEta] +X-. (1) 
(I) 

As regards  the aminoalkenones (III), only one compound of this type is known, namely 4 - a n i l i n o - l , l , l - t r i -  
ch loro-3-buten-2-one  [5], prepared  by a multistage synthesis f rom methyl 1,2,2,2-tetrachloroethyl  ether.  
The usual methods for the preparat ion of aminoalkenones [6-9] are not applicable for the synthesis o famino-  
haloalkenones of type (III). 

This new react ion was studied in grea tes t  detail for  the case of t r ichloroacetyl  chloride [Eq. (2)]. It 
was found that t r ichloroacetyl  chloride (IIa) reacts  with tr iethylamine under mild conditions and gives good 
yields of 1,1,1-tr iethylamine hydrochloride.  The other acid halides (IIb)-(IIf) r eac t  analogously with t r i -  
ethylamine in accordance with Eq. (2). 

2RCOX + 3NELa-~ tlCO,~H = CHNEt2 + RCH = O + EtsNH+X - (2) 
(II) (III) (IV) 

R ~- CCla (a) ; CFa (b) ; CaFv (c) ; (CFa) 2CF (d) ; (CFa) 2CCI (e); 
(CF3)2C(f).X = C1 or F.  

To prove the s t ructure  of the aminoalkenone (IIIa) this was prepared independently f rom diethylamine and 
1 ,1 ,1 ,4- te t rachloro-3-buten-2-one  (V) in accordance with Eq. (4). In its turn, the lat ter  was synthesized in 
very low yield by the addition of t r iehloroacetyl  chloride to acetylene [Eq. (3)]. 

AICIa 
CClaCOC1 d- CH ~ CH ~ CChCOCH = CHC1 (3) 

(V) 
CClaCOCH ~--- CHC1 + 2NHEt2-~ CClaCOCH= CHIgEt2 -~ E%NH2+C1 -. (4) 

(V) (IIIa) 

The spectral  charac te r i s t i cs  of the aminoalkenones (III) (an absorption band at 930-970 em -1 in the IR spec-  
t rum and the spin--spin interaction constant for  unsaturated protons in the PMR spectrum) indicate that 
these compounds are probably of trans configuration (see [9]). 

In the examination of the reac t ion  mechanism it is useful to draw an analogy with a number of pro-  
cesses  occurr ing via the formation of c h a r g e - t r a n s f e r  complexes. Such a viewpoint on the mechanism of 
the reactions of aroyl halides with t e r t i a ry  amines has a l ready been expressed in [10]. Closely allied to 
the conversion of acid halides into aminoalkenones which we have discovered is the known react ion between 
te t raehloro-p-benzoquinone and tr iethylamine,  in which tr ichloro(diethylaminovinyl)-p-benzoquinone is 
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obtained [ l l f .  On analogy to the lat ter  react ion the mechanism of the react ion of a t e r t i a ry  amine with an 
acid chloride is as follows (the equation is writ ten for  one of the cases investigated by us) : 

(vI) _ U _J 
(vii) 

CFa CHL(O- Et2N~')=CH~.q~H21 ~ CFaCH = 0  + HF-,'-EtgNCH = CH= 
FJ~ (viii) 

Ngta 
CF~COF + CHz = CHNE% ~ CFaCOCH = CHNE%. 

The acid halide and the tertiary amine first form the adduct (VI), in which the transfer of an electron from 
the donor (amine) to the acceptor (acid halide) is effected. The complex (VII) of the radical cation of tri- 
ethylamine ;rod the radical anion of the acid halide is then formed. The radical cation of triethylamine is a 
source of hydrogen, which reduces the acid fluoride to the aldehyde and is itself converted into the extreme- 
ly unstable N,N-diethylvinylamine (VIII) [12, 13]. The latter is acylated by a second molecule of the acid 
fluoride with formation of the final reaction product, the aminoalkenone (see the acylation of enamines [14, 
15]). 

We at!;empted to prove the intermediate  formation of a c h a r g e - t r a n s f e r  complex in the react ion be-  
tween t r ichloroacety l  chloride and t r ie thylamine by means of the ESR spect rum and the measuremen t  of 
absorption spec t ra  in the visible region. However, we did not obtain an ESR signal (see [10t), and the de- 
terminat ion of the visible spec t rum was hindered by the presence  of a precipitate of t r iethylamine hydro-  
chloride.  When we used N,N,N' ,N ' - te t ramethyl -p-phenylenediamine  instead of tr iethylamine,  we were able 
to obtain ab~orption bands of the radical  cation of N,N,N' ,N ' - te t ramethyl -p-phenylenediamine  (see [10]), 
which provides an argument  in favor of the intermediate  formation of a c h a r g e - t r a n s f e r  complex also in 
the reaction with tr iethylamine.  

The react ion probably goes both with acid chlorides and with acid fluorides, but in one case (hept- 
f luorobutyryl  halides) we succeeded in bringing about react ion only with the acid fluoride. In the case  of 
the acid (IIc) we obtained a complex mixture of unidentified products,  in which the required aminoalkenone 
(IIIc) was present  only in very  small  amount. In the reaction of nonafluoropivaloyl fluoride (lit) with t r i -  
ethylamine, as well as the corresponding aminoalkenone (IIIf) we isolated 2H-hexaf luoro-2-( t r i f luoromethyl) -  
propane (X) which probably a rose  by the decarbonylat ion of the corresponding aldehyde (IX) (see [16]). 

(CF~)3CCOF + NEts --* [(CF3)~CCH=O] + (CF3)3CCOCH=CHNEt2 (5) 
(IIf) (ix) (IIID 

-~ (CF~)aCH + CO. 
(X) 

Aldehydes in general,  and par t icu la r ly  per f luoroa ldehydes ,  readily polymerize ,  and it is difficult to isolate 
them from the react ion mixture.  We succeeded in isolating them only in the case of chloral  (IYa) and hepta-  
f luorobutyraldehyde (IVc). 

The most  interest ing of the acid halides investigated proved to be 2 -ch loro-3 ,3 ,3 - t r i f luoro-2- ( t r i f luoro-  
methyl)propionyl fluoride (IIe), in which t r iethylamine reduces not only the fluorine atom of the f luoroformyl  
group, but also the chlorine atom (see the reduction of a halogen atom in aliphatic fluorine compounds [17]). 
As well as the aminoalkenone (IIIe), in this react ion we found also the known adduct (XI) [18] of 3 ,3 ,3 - t r i -  
f luoro-2-( t r i f luoromethyl)propionyl  fluoride with tr iethylamine.  

[(CF~)2CC1CH=O ] + (CFs)2CC1COCH=CHN Et~ (6) 

(CF3)2CC1COF NEt~ (IIIe) 
I NEt3 

(CF3)2CHCOF ---- (CF3)~C=CFOH. �9 �9 NEt3. (7) 
(xI) 

Apart  f rom acid halides, epoxyfluoroalkanes also reac t  with t r ie thylamine [19]; they are  f i rs t  i so-  
mer ized  into acid fluorides [20, 21]. In the present  work we investigated this react ion for the case of 1,2- 
epoxylpentafluoro-2- (trifluor omethyl)propane (XlI). 

(CFs)sC CF= m---~t2 [(CF3)sCFCOF ]N__~ (CFa)2CFCOCtt=CItNEt2. 

\ J  
(XlI) 

(8) 
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On the other h~,v~d, uP~halogenated acid chlorides do not give aminoalkenones, which we specially checked by 
repeating ~he known reactions of benzoyl chloride and phosgene with tertiary amines. In the second ease 
we obtained diethylcarbamoyl chloride (XIII) [Eq. (9)]. Similar dealkylation of tertiary amines is known 
for such pairs as benzoyl chloride and N,N-dimethylbenzylamine [22], phosgene and trimethylamine [2, 3] 
or N,N-dialkylanilines [4], and aeetyl bromide and N,N-dimethylaniline [22]. 

COCI~ + 2NE% ~ C1CON Et~ -t- EtaNH+C1 -. (9) 
(XIII) 

Enhanced electrophilic activity of the acid halides is evidently neces sa ry  for the success  of the reaction 
under examinatiom and this exists when a perhaloalkyl group is present .  However, the electrophil ici ty of 
the aromat ic  nucleus in benzoyl chloride is not sufficient for the conversion of the lat ter  into the c o r r e -  
sponding aminoalkenone. 

It was of in teres t  te "ase not only tr iethylamine,  but also other amines in the reactions with acid hal-  
ides. It was found [hat the replacement  of t r iethylamine by t r imethylamine in the react ion with t r i ch lo ro -  
acetyl chloride leads only to the product of the cleavage of the amine - 2 ,2 ,2 - t r i ch lo ro -N,N-d imethy lace t -  
amide (XIV): 

CCl~COC1-1- 2NMea -~ CCI~CONMe~ -t- Me~N*CI-. (10) 
(XIV) 

In the reaction of t r ichloroaeetyl  chloride with N, N.diethylaniline, as well as the expected t r ichloro(N- 
ethylanilino)butenone (XV) we obtained the product of the aeylation of N,N-diethylaniline in the para  position 
[2 ,2 ,2- t r ich loro-4 ' -  (diethylamino) aeetophenone (XVI) ] and Ethyl Violet (xvrl). 

----~ CCi~COCH----CH N EtPh ( i l) 
(xv) 

CClaCOC1 q- (XVI) gt=NPh - -~  p-CClsCOC6HaNEt2 (12) 

J---) (Et2NCG H,)aC*C1-. (13) 
(XVII) 

In the PMR spectrum of the aminoalkenone (XV) a component of the AB quartet  of unsaturated protons in the 
weak field (NCH proton) is a highly broadened doublet, which can probably be explained by the s ter ie  prox-  
imity of the phenyl nucleus. It should be noted that in the PMR spect ra  of all the aminoalkenones(III) syn-  
thesized the N-ethyl groups are  nonequivalent and have different chemical  shifts. This phenomenon ar i ses  
from the fact that the aminoalkenones are vinylogs of t e r t i a ry  amides. It is known [23] that the lat ter  give 
s imilar  PMR spectra.  

The triphenylmethane dye is formed in the reactions of t r ichloroacetyl  chloride with N,N-diethyl-  
aniline and with N,N-dimethylaniline (see below) probably in accordance with a scheme analogous to that 
described in [24]. As regards  the corresponding :aminophenones obtained also in other reactions of pe r -  
halo acid halides with N,N-dialkylanilines [Eq. (14)], here the ease with which the acylation of the nucleus 
occurs  is noteworthy. This ease is evidently related to the a l ready mentioned enhanced electrophil ici ty of 
perfluorinated acid chlorides.  

RCOC1-~- PhNR~---> RCOC~H4NR~ -~ Hci 
(XVIII) (14) 

R--~CC1 a R'=Me (a): R~CaF7 R '~Et  (b) 

It is known that N,N-dimethylaniline can be acylated in the para  position by phosgene [251 and oxalyl chloride 
[25], but, nevertheless,  the  acylation of N,N-dialkylanilines by acid chloride to aminophenones of type 
(XVI!I) is usualIy effected in presence of aluminum chloride [27], or aminophenone s are  obtained f rom 
amides and N,N-dialkylanilines by the Vi l smeier -Haack  react ion [28]. 

EXPERIMENTA L* 

Melting points are uncorrected. PMR spectra were recorded on a Hitachi H-6013 spectrometer in 
acetonitrile solution for aminoalkenones and in CCI 4 solution for other substances with hexamethyldisiloxane 

*N. S. Mirzabekyants collaborated in the experimental work. 
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~t~ i n t e r n a l  s t a n d a r d ;  s p e c t r a  a r e  g iven  in  the  5 s c a l e  r e l a t i v e  to t e t r a m e t h y l s i l a n e .  IR s p e c t r a  w e r e  wi th  
K B r  in the  c a s e  of s o l i d s  and on th in  l a y e r s  in the c a s e  of l i qu ids .  V i s ib l e  s p e c t r a  w e r e  r e c o r d e d  on an 
S F - 4 M  s p e c t r o p h o t o m e t e r .  GLC a n a l y s i s  was  conduc ted  on c o l u m n s  con ta in ing  l iqu id  Thiokol  ( M a r k  1 f r o m  
the Kazan '  f ac to ry ) ,  t e t r a m e t h y l e n e  d i b u t y r a t e ,  and p o l y c h l o r o t r i f l u o r o e t h y l e n e .  TLC was  conduc t ed  on 
s i l i c a  (150 mesh)  and a l u m i n a  ( d e a c t i v a t e d  wi th  5% a c e t i c  ac id) .  

1 , 1 , 1 - T r i c h l o r o - 4 - ( d i e t h y l a m i n o )  - 3 - b u t e n - 2 -  o n e  ( I I I  a)  

_From T r i c h l o r o a c e t y l  C h l o r i d e  (IIa). The  a c i d  c h l o r i d e  (IIa) (11.4g) was  added  with  s t i r r i n g  to a s o l u -  
t ion  of 9.4 g of d r y  t r i e t h y l a m i n e  in  50 m l  of d r y  be nz e ne  a t  20~ and the m i x t u r e  was  l e f t  f o r  12 h. T r i -  
e t h y l a m i n e  h y d r o c h l o r i d e  was  f i l t e r e d  off (7.7 g), and the  be nz e ne  so lu t i on  was  e x t r a c t e d  wi th  w a t e r .  The 
r e s i d u e  r e m a i n i n g  when b e n z e n e  had  been  d r i v e n  off was  c r y s t a l l i z e d  f r o m  p e t r o l e u m  e t h e r .  We ob ta ined  
5.7 g (78%) of  the a m i n o b u t e n o n e  (Il ia) ,  m p  55-56~ Vmax 1580 em -1 (C = C), 1660 c m  -1 (C = O). F M R  
s p e c t r u m :  1.20 and 1.25 (two t r i p l e t s  of Me g r o u p s  on two CH 2 g r o u p s ,  J 7.6 Hz); 3039 and 3.50 (two c o r r e -  
spond ing  CH 2 qua r t e t s ) ;  5.68 and 7.81 (AB q u a r t e t  of CH = CH, J 13 Hz). Found:  C 39.3; H 4.96; N 5.72%. 
CsH~2C13NO. C a l c u l a t e d :  C 39.3; H 4.94; N 5 .74%. The aqueous  e x t r a c t  was  w a s h e d  with  b e n z e n e  and e x -  
t r a c t e d  with  e t h e r ,  the  e t h e r  e x t r a c t s  w e r e  d r i e d ,  e t h e r  was  d r i v e n  off, and the r e s i d u e  was  d i s t i l l e d  f r o m  
i t s  m i x t u r e  wi th  c o n c e n t r a t e d  H2S Q .  We o b t a i n e d  0.6 g (15%) of c h l o r a l  (IVa), i d e n t i c a l  to a known s a m p l e  
(GLC).  

F r o m  1 , 1 , 1 , 4 - T e t r a c h l o r o - 3 - b u t e n - 2 - o n e  (V). A c e t y l e n e  was  p a s s e d  r a p i d l y  t h rough  a m i x t u r e  of 4 0 g  
of A1C13, 110 ml  of CC14, and 42 g of the  a c i d  c h l o r i d e  (IIa) fo r  a p e r i o d  of 3 h, f i r s t  a t  20~ and then  a t  
50~ The m i x t u r e  was  p o u r e d  onto ice ,  the  o r g a n i c  l a y e r  was  s e p a r a t e d  and d r i e d ,  s o l v e n t  was  d r i v e n  off, 
and by  the d i s t i l l a t i o n  of the r e s i d u e  we ob t a ined  0.5 ml  of a m i x t u r e  of the  c h l o r o  ke tone  (1/) and t r i c h l o r o -  
a c e t i c  ac id ,  bp 80-90~ (19 ram) .  Th is  m i x t u r e  was  w a s h e d  with  aqueous  s o d i u m  b i c a r b o n a t e  so lu t ion ,  
d i e t h y l a m i n e  was  added  to the  r e s i d u e  at  0~ the m i x t u r e  was  l e f t  f o r  30 min,  and the  c r y s t a l s  f o r m e d  
w e r e  w a s h e d  with  w a t e r ,  d r i e d ,  and c r y s t a l l i z e d  f r o m  p e t r o l e u m  e t h e r ,  We ob ta ined  0.1 g of the a m i n o -  
butenone (ilia). 

I n v e s t i g a t i o n  o f  t h e  S p e c t r a  ,)f  M i > : t u r e s  o f  

T r i c h l o r o a c e t y l  C h l o r i d e  ( I I a )  w i t h  A m i n e s  

M i x t u r e s  of t r i c h l o r o a c e t y l  c h l o r i d e  (IIa) and t r i e t h y l a m i n e  in  m o l a r  p r o p o r t i o n s  of 1.1:0.5,  1.2:1.3,  
and 1.0:1.7 in  d r y  e t h e r  and  of 1.0:1.5 in  a c e t o n i t r i l e  w e r e  s e a l e d  in  an a t m o s p h e r e  of n i t r o g e n  in  a m p o u l e s  
f o r  the  d e t e r m i n a t i o n  of ESR s p e c t r a  at  -78~  No ESR s i g n a l s  w e r e  d e t e c t e d  in  t h e s e  m i x t u r e s  in the t e m -  
p e r a t u r e  r a n g e  f r o m  - 7 8  to +20~ wi th  an  t~R-1301 s p e c t r o m e t e r .  In an a t m o s p h e r e  of n i t r o g e n  at  20~ 
1"10 -4 M a c e t o n i t r i l e  so lu t i ons  of the  a c i d  c h l o r i d e  (IIa) and t r i e t h y l a m i n e  w e r e  mixed ,  and t h e r e  was  an  
i m m e d i a t e  v o l u m i n o u s  p r e c i p i t a t e  which  m a d e  the d e t e r m i n a t i o n  of the v i s i b l e  s p e c t r u m  di f f icu l t .  In an  
a t m o s p h e r e  of n i t r o g e n  at  20~ a 1.07.10 .2 M a c e t o n i t r i l e  so lu t i on  of the  ac id  c h l o r i d e  (IIa) was m i x e d  wi th  
a 1.01.10 -2 M a c e t o n i t r i l e  so lu t i on  of N , N , N ' , N ' - t e t r a m e t h y l - p - p h e n y l e n e d i a m i n e ;  t h e r e  was  a b l u i s h - v i o l e t  
c o l o r a t i o n  with  a b r o a d  a b s o r p t i o n  band  s t a r t i n g  a t  420 m# and cont inuing  into  the IR r e g i o n  wi th  ?~ m a x  at  
570 and 615 m/~ (~= 1.13.102 and 1.10.102 r e s p e c t i v e l y ) .  A c c o r d i n g  to [10], the r a d i c a l  ca t ion  has  Xmax 
565 and 615 r a p .  

4- (Diethylamino)- i, i, 1-trifluoro-3-buten-2-one (IIIb) 

From Trifluoroacetyl Chloride (lib). A mixture of 35 g of the acid chloride (llb), 47.3 g of dry tri- 

ethylamine, and 50 ml of dry benzene was left in a steel autoclave for 12 h at 0~ The mixture was washed 

with water and hydrochloric acid and dried, benzene was driven off, and the residue was distilled. We ob- 

tained 7.4 ig (35%) of the  a m i n o b u t e n o n e  (IIIb), bp 97-98~ (2ram); ni~ 3 1.4867, m p  12-13~ Uma x 1580 c m  -I 
(C = C) and 1675 cm -1 (C = O). PMR s p e c t r u m :  1.23 and 1.29 (two t r i p l e t s  of Me g r o u p  on two CH 2 g r o u p s ,  
J 7.3 Hz); ;3.32 and 3.47 (two c o r r e s p o n d i n g  CH 2 qua r t e t s ) ;  5.55 and 7.92 (AB q u a r t e t  of CH = CH, J 13 Hz). 
Found :  C 48.5; H 6.12; F 30.0; N 7.29%. CsH12F3NO. C a l c u l a t e d :  C 49.2; H 6.20; F 29.2; N 7.27%. 

F r o m  T r i f l u o r o a c e t y l  F l u o r i d e  (IIb). In an a n a l o g o u s  w a y  f r o m  12.7 g of the a c i d  f l u o r i d e  (IIb) in the 
c o u r s e  of ].2 h a t  100~ we ob t a ined  2.3 g (21.5%) of the  aminobu tenone  (IIIb). 
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1 . ( D i e t h y l a m i n o ) - 4 7 4 , 5 , 5 , 6 , 6 , 6 - h e p t a f l u o r o - 1 -  

h e x e n e - 3 - o n e  ( I I I 0 )  

F rom Heptafluorobutyryl Fluoride (IIc), A mixture of 19 g of the acid fluoride (IIc) and 13.5 g of dry  
tr iethylamine was left at 20~ for 7 days, washed with dilute HC1, NaHCO 3 solution, and water, and ex- 
t racted with ether. The extract  was dried, ether was driven off, and we obtained 6 g (45%) of the amino- 
hexanone (IIIc), bp137-138~ (7 mm), freezing at 20~ Vma x 1580 cm -1 (C = C) and 1660 cm -1 (C = O). PMR 
spectrum: 1.28 and 1.34 (two triplets of Me groups on two CH 2 groups, J 7.3 Hz); 3.42 and 3.53 (two c o r r e -  
sponding CH 2 quartets); 5.40 and 8.05 (AB quartet  of CH= CH, J 13 Hz). Found: C 40.0; H 4.00; N 4.75; 
F 45.5%. C10H12HTNO. Calculated: C 40.7; H 4.07; H 4.06; N 4.77; F 45.1%. 

From Heptafluorobutyryl Chloride (IIc). A mixture of 14.6 g of the acid chloride (IIc) and 9.5 g of dry 
tr iethylamine in 70 ml of dry  ether was left overnight, and 8.3 g of t r iethylamine hydrochloride was fil tered 
off. Ether  and low-boiling substances were driven f rom the fil trate in a vacuum into a t rap at -78~ and 
the residue was distilled at 106-122~ (2 ram) and chromatographed on sil ica with a 2:1 mixture of benzene 
and chloroform as eluent. We obtained 0.2 g (2%) of the aminohexenone (IIIc). 

From a par t  of the ethereal  solution (from the trap) with 2,4-dinitrophenylhydrazine we prepared 
heptafluorobutyraldehyde 2,4-dinitrophenylhydrazone, mp 106.5-107~ (60% dioxane); [29] gives mp 107~ 
Found: N 15.3; F 34.8%. C10HsFTN404. Calculated N 14.8; F 35.2%. 

1.- ( D i e t h y l a m i n o ) - 4 , 5 , 5 , 5 - t e t r a f l u o r o - 4 -  ( t r i f l u o r o m e t h y l ) -  

1 - o e n t e n - 3 - o n e  { I I I d )  

F rom Tetraf luoro-2-( t r i f luoromethyl)propionyl  Fluoride (IId). Analogously to the experiment on the 
preparat ion of (IIIb), f rom 6.7 g of the acid fluoride (lid) and 4.7 g of t r iethylamine we obtained 1.8 g (41%) 
of the aminopentenone (IIId), mp 86.5-87~ (heptaue); Vma x 1585 cm d (C = C) and 1660 cm d (C = O). PMR 
spect rum:  1.25 and 1.30 (two tr iplets  of Me groups on two CH 2 groups, J 7.1 Hz); 3.30 and 3.50 (two c o r r e -  
sponding CH 2 quartets); 5.39 and 9.02 (AB quartet  of CH= CH, J 13 Hz); the COCH doublet (5.39) is fur ther  
split into a doublet by the F atom of CF as a resul t  of remote  interaction. Found: C 41.10; H 3.95; F 44.4; 
N 5.10%. CIoHI2FTNO. Calculated: C 40.7; H 4.07; F 45.2; N 4.75%. 

From 1,2-Epoxypentafluoro-2-( tr i f luoromethyl)propane (XII). In an analogous way f rom 3.1 g of the 
epoxide (XII) and 1.45 g of tr iethylamine we obtained 1.1 g (45%) of the aminopentenone (IIId). 

4 - C h l o r o -  1 -  ( d i e t h y l a m i n o ) - 5 , 5 , 5 - t r i f l u o r o - 4 -  ( t r i f l u o r o m e t h y l ) -  

1 - p e n t e n - 3 - o n e  ( I I I e )  

Analogously to the experiment on the preparat ion of (IIIb), f rom 5 g of 2 -ch lo ro -3 ,3 ,3 - t r i f luo ro -2 -  
(trifluoromethyl)propionyl fluoride (IIe) and 6.5 g of dry tr iethylamine we obtained, af ter  the fractionation 
of the react ion mixture,  2 g of the adduct (XI) of 3 ,3 ,3- t r i f luoro-2-( t r i f luoromethyl)propionyl  fluoride with 
tr iethylamine [by the action of methanol and water  the adduct (XI) was converted into a mixture of (tri-  
f luoromethyl)malonic and methoxypropionic es te r s  [18], identified with known samples by means of GLC 
was obtained together with a residue, which crys ta l l ized on standing. Recrystal l izat ion f rom heptane gave 
0.85 g (27%) of the aminopentenone (IIIe), mp 95-95.5~ Vmax 1580 cm -1 (C ~ C) and 1658 cm -1 (C = O). 
PMR spectrum: 1.24 and 1.26 (two tr iplets  of Me groups on two CH 2 groups, J 7.1 Hz); 3.34 and 3.50 (two 
corresponding CH 2 quartets); 5.62 and 7.95 (AB quartet  of CH = CH, J 13 Hz). Found: C 38.7; H 3.87; C1 
11.0; N 3.94%. C10H12C1F6NO. Calculated:C 38.4; H 3.86; C1 11.3; N 4.49%. 

1 -  ( D i e t h y l a m i n o ) - 5 , 5 , 5 - t r i f l u o r o - 4 , 4 - b i s  ( t r i f l u o r o m e t h y l )  - 

1 - p e n t e n - 3 - o n e  ( I I I f )  

A mixture of 1.5 g of nonafluoropivaloyl fluoride (IIf) and 0.85 g of dry  tr iethylamine was left in a glass 
ampoule for  14 days at 20~ (the ampoule was opened f rom t ime to time to re lease  l iberated CO). Low- 
boiling substances were distilled under  somewhat reduced pressure  at 20~ into a t rap (-78~ and the 
residue was t reated with 25 ml of acidified water  and crysta l l ized f rom petroleum ether.  We obtained 0.25 
g (26%) of the aminopentenone (IIIf), mp 68.5-69~ Vma x 1585 cm :1 (C = C) and 1677 cm "1 (C = O). PMR spec-  
t rum 1.25 and 1.38 (two tr iplets  of Me groups on two CH 2 groups, J 7.3 Hz); 3.37 and 3.58 (two corresponding 
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CH z quartets); 5.18 and 7.07 (AB quartet  of CH= CH, J 12 Hz). Found: C 38.4; H 3.27; F 48.7; N 4.38%. 
CltH12FgNO. Calculated C 38.4; H 3.50; F 49.5; N 4.05%. 

The liquid in the t rap (0.4 g) was 2H-hexafluoro-2-( t r i f luoromethyl)propane (X) (yield 60%), identical 
to a known sample [30] (GLC). 

D _ i e t h y l c a r b a m o y l  C h l o r i d e  ( X I I I )  

A mixture of 15 g of phosgene and 45 g of dry  tr iethylamine in 14 ml of dry  e ther  was left in a glass 
ampoule for  2 days at 20~ Triethylamine hydrochloride was f i l tered off (7 g), solvent was driven off, 
and the residue was vacuum-dis t i l led twice. We obtained 15 g (74%) of die thylcarbamoyl  chloride (XIII), 
bp 51-52~ (3 mm); [31] gives bp 190-195~ Found: C 43.9; H 7.44%. CsH10C1NO. Calculated: C 44.2; 
H 7.43%. 

R e a c t i o n  o f  B e n z o y l  C h l o r i d e  w i t h  T r i e t h y l a m i n e  

A mixture of 14 g of benzoyl chloride and 20.2 g of dry t r ie thylamine was heated for  15 h at 98~ and 
then vacuum-dist i l led.  We obtained 9 g of unchanged benzoyl chloride and a nondistilling residue,  in which 
by means of TLC we could not detect  3-(diethylamino)acrylophenone.* 

2 , 2 , 2 -  T ~ : i c h l  o r o - N ,  N - d i m e t h y l a c e t a m i d e  (XIV)  

A mixture of 30 g of t r ich loroace ty l  chloride (IIa), 20 g of dry  t r imethylamine,  and 30 ml of dry  ben-  
zene was l~eated for 15 h at 50~ The mixture was filtered, washed with water,  dried, and vacuum-d i s -  
tilled. We obtained 9 g (29%) of the amide (XIV), bp 92-93~ (8 ram) [[32] gives bp 84~ (4 mm)], identical 
according ~o GLC and the IR spectrum to the substance obtained from the acid chloride (Ila) and dimethyl-  
amine. 

1 , 1 , 1 -  T ~ ' i c h l o r o - 4 -  ( N - e t h y l a n i l i n o )  - 3 - b u t e n - 2 - o n e  (XV) 

A mixture of 9.5 g of dry N,N-diethylaniline and 7.76 g of t r ichloroacety l  chloride (IIa) was left in the 
dark for  2 days at 20~ The mixture was t reated with 100 ml of water  and extracted f i rs t  with benzene, 
and then with chloroform.  The benzene solution was washed severa l  t imes with concentrated HC1. The 
benzene solution was then dried, benzene was vacuum-dis t i l led off, and we obtained 0.8 g (6.5%) of the t r i -  
chloro(N-ethylanilino)butenone (XV), mp 71-72~ (petroleum ether), ~max 1570-1575 cm -1 (C= C) and 1660 
cm -1 (C = O). PMR spect rum:  1.2 (triplet of Me on CH 2 group, J 8.2 Hz); 3.78 (corresponding CH 2 quartet); 
5.85 (broad) and 7.3 (AB quartet  of CH= CH, J 14 Hz); 6.6 (multiplet of Ph). Found: C 49.8; H 4.23; N4 92%. 
ClzHlzC13NO. Calculated C 49.6; H 4.16; N 4.82%. On dilution of the hydrochlor ic  acid solution with water  
we obtained 6.5 g (53%) of 2 ,2 ,2- t r ichloro-4 ' - (d ie thylamino)acetophenone (XVI), mp 105.5-106~ (petroleum 
ether), Vma x 1460, 1480, 1544, and 1600 cm -1 (Ph); 1678 cm -1 (C= O). PMR spect rum:  1.22 (triplet of Me 
on CH2, J 8.2 Hz); 3.52 (corresponding CH 2 quartet); 6.5 and 8.0 quartet  of Ph, J 10 Hz). Found: C 48.7; 
H 4.88; N 4.86%. ClzH14C13NO. Calculated: C 48,9; H 4.78; N 4.75%. 

With concentrated HC1 the aminophenone (XVI) gave a color less  hydrochloride,  which decomposed 
into the original compounds when heated or dissolved in water .  F rom the ch loroform solution by ch romato -  
graphy on alumina with a 2% solution of methanol in chloroform as eluent we obtained 0.01 g of Ethyl Violet 
(XVII) kma x 595 m# (e = 0.94.102) in 95% alcohol; according to [33], e= 105 at 595 m#. 

2 , 2 , 2 -  T : c i c h l o r o - 4 '  - ( d i m e t h y l a m i n o )  a c e t o p h e n o n e  ( X V I I I a )  

A mixture of 5.78 g of dry  N,N-dimethylaniline and 5.8 g of t r ich loroace ty l  chloride (IIa) was left in 
the dark for  2 days at 20~ The dark-blue crysta l l ine  mass  was t rea ted  with water  and extracted, f i rs t  
with e ther  and then with chloroform.  From the ethereal  solution we obtained 4.9 g (58%) of the amino-  
phenone (XVIIIa), mp 86-87~ (petroleum ether); Vma x 1455, 1495, 1540, and 1600 cm -1 (Ph); 1690 cm -1 
(C= O). PMR spect rum:  3.04 (Me); 6.5 and 8.0 (A2B 2 quartet  of Ph, J 10 Hz). Found: C 44.7; H 3.79; C1 
40.0%. Ct0H10C13NO. Calculated 45.1; H 3.77; C1 39.9%. From the ch loroform solution by chromatography 
on alumina we obtained 0.01 g of CrystalViolet ,  k max 591m~ in 95% alcohol; [34] gives kmax 590 rata 

* A sample of 3-(diethylamino)acrylophenone was kindly provided by M. I. Rybinskaya. 
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4 ' - ( D i e t h y l a m i n o ) - 2 ,  27 27 37 4 , 4 ~  4 - h e x a f l u o r o b u t y r o p h e n o n e  

( X V I I I b )  

A mix ture  of 5.66 g of d ry  N,N-diethylanil ine and 5.88 g of heptaf luorobutyryl  chloride (IIe) was left  
in the dark  for  2 days at 20~ The violet  c rys ta l l ine  m a s s  was t r ea ted  with wa te r  and ex t rac ted  with ben-  
zene. The benzene solution was washed with acidified water ,  dried, and chromatographed  on alumina with 
benzene as eluent. We obtained 5.5 g (63%) of the aminophenone (XVIIIb), mp 27-28~ (80% methanol); 
Uma x 1455, 1480, 1550, and 1604 cm -1 (Ph); 1680 cm -1 (C-- O). PMR spec t rum:  1.22 ( tr iplet  of Me on CH2, 
J 8.2 tIz), 3.52 (corresponding CH 2 quartet);  6.54 and 7.85 (A2B 2 quar te t  of Ph, J 9 Hz). F o u n d :  C 48.8; H 
4.46; F 38.6%. C14H14FTNO. Calculated: C 48.7; H 4.08; F 38.5%. 

CONCLUSIONS 

A detailed study was made of the new reaction of perhaloaeyl halides with triethylamine, which leads 
to the formation of (diethylamino)alkenones. 
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