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A peculiar feature of fluorinated ketones is the formation of completely stable products of addition at the 
carbonyl group with nucleophilic reagents, in particular amines. On the other hand, the further transformations of 
the adducts, which in the case of nonfluorinated ketones lead to products of the complete replacement of the car- 
bonyl oxygen (e.g. to imtnes, oximes, and hydrazones), are difficult. The effect of a single perfluoroalkyl group 
on the carbonyl carbon atom is insufficient to suppress the formation of the usual derivatives. Thus, 1,1,1-trifluoro- 
acetone forms an oxime and 2,4-dinitrophenylhydrazone in the normal way [ 1]. Analogous derivatives have been 
obtained for 1,1,1- trifluoro-3-phenylacetone [ 2] and a number of perfluoro aldehydes. In agree merit with this we found 
that the anil of trifluoroacetone is formed directly from aniline and trifluoroacetone (see below). However, when 
there are two perfluoroalkyl groups these reactions, which require the heterolytic cleavage of a C--O bond, do not 
occur and the direct synthesis of the "usual" derivatives of perfluoro ketones is therefore impossible. 

The reaction of hexafluoroacetone with amino compoundsJ" leads to relatively stable geminal amino alcohols, 
which do not undergo spontaneous dehydration. These amino alcohols are extremely sensitive to traces of moisture, 
which giveproducts that can be isolated in the form of quite stable amine salts of hexafluoroacetone hydrate. The 
dianiline salt of hexafluoroacetonehydrate [5] is of this type; this can be conveniently used for the identification of 
hexafluoroacetone. With isobutylamine and benzylamine the reaction leads to monoamine salts of hexafluoroace- 
tone hydrate: 

CFa CF3 OH CF3 OH 

CF3 CF8 NHR CF~ OH 

(R=C6H~CH~, CH2CH (CH3)2 

By the reaction of hexafluoroacetone with hydroxylamine the hydroxylamine salt of hexafluoro-2-(hydroxyamino)- 
2-propanol is obtained [6]. Attempts to dehydrate the amino alcohols have not been successful. When heated, 
geminal arylamino alcohols are rearranged into ar-amino-c~,cz-bistrifluoromethylbenzyl alcohols [7], and benzyl- 
amino alcohols are converted by oxidation-reduction into 1,1, 1,3,3,3-hexafluoro-2-propanol and benzaldehyde 
derivatives [8]: 

CF3 OH CFs 

CFs N H - - ~ _ ~  CFa OH 

CF8 OH CF8 

---+ CHOH + C6HsCHO 
t 

CF8 NHCH2CsH5 CF3 

* This article is published in accordance with a resolution of the Conference of Chief Editors of Journals of the 
Academy of Sciences of the USSR of July 12, 1962, as a dissertation paper by Yu. V. Zeifman. 
J" Under the action of ammonia and of amines, including benzylamine, perfluoro-4-heptanone [3] and pentafluoro- 
nitroacetone [4] undergo haloform breakdown. 
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We were unable to obtain imines by the action of dehydrating agents on the amino alcohols. Thus, the action of 
acetic anhydride on hexafluoro-2-(isobutylamIno)-2-propanol and of benzoyl chloride in presence of triethylamine 
on 2-anilinohexafluoro-2-propanol led to hexafluoroacetone and the corresponding amide: 

OH 

(CFs)2 C< + (CH3CO)~ 0 -~ (CF3)~ CO ~- CH3CONHCH2CH (CH8)2 
NHCH~CH (CHs)~ 

OH 
(CFs)~ C< -~ ~eHaCOCl ~- Et3N ~ (CF8)2 CO ~- CsHsCONHCsH~ 

NHC6H5 

For the preparation of hexafluoroacetone imines it was necessary to develop a number of special methods [9]. One 
of these consists in the cleavage of N-alkylhexafluoro-N'-phenyl-2,2-propanediamine with hydrogen chloride in 
ether: 

CFa NHR CF3 

CFa NHCsHa CF s 

It was found that this cleavage can be affected by other electrophilic reagents-acet ic  anhydride or a mixture of 
benzoyl chloride and triethylamine: 

CFs NHR CFa 

> C <  q- (CH3C0)2 0 -~ >C=NR + CHaCONHC.H5 
CF3 NHC6H5 CFa 

NH~ 
(CF3h C< 

NHCnH5 

R = H ,  CH2CH (CH3)2 

C.HBCOG1 CeHsCONHCeHa q- EtaN. HC1 -}- (CF3)2 C==NH Et.N-" 

A peculiar feature of the breakdown is that of the two bases present in the gemina! diamine, it is the weaker that is 
eliminated (aniline). It was of interest to determine whether the elimination of the weaker base is general or is 
characteristic only for derivatives of hexafluoro-2,2-propanediamine in which one of the nitrogen-attached substi- 
tuents is phenyl, For this purpose we subjected hexafluoro-N-isobutyl-2,2-propanediamine [9] and hexafluoro-N,N- 
dimethy!-N'-phenyl-2,2-propanediamine to the cleavage treatment. The latter was prepared by the addition of di- 
methylamine to the anil of hexafluoroacetone.* 

CHa CFs NH2 
> C <  (CH.CO). O (CF~)~ C=NH -I- CHsCONHCH~C/H 

CF.a NHCH2CH (CHs)~ \ 
CH3 

CFs N (CHs)2 
C /  (CF3)2 Jr CHaCON (CHa)2 

/ (OH.COb o 
C=NC~H5 

CFa NHC6H5 

In both cases the breakdown led to the regeneration of the original imine. The data available at present do not 
permit us to establish the general rules governing the cleavage of hexafluoro-2,2-propanediamine derivatives. 

Another method, particularly convenient for the preparation of the imine of hexafluoroaeetone, consists in 
the pyrolysis of hexafluoro-N-phenyl-2,2-propanediamine: 

CFs NH~ CF3 
~>C< --~ >42=NH q- C6HsNH, 
�9 !80 ~ 

CFa N HCaHa CFs 

* It is interesting that diethylamine does not react with the anti of hexafluoroacetone at 100 ~ probably as a result 
of steric hindrance. On the other hand, the imtne of hexafluoroacetone, which is in general more active than the 
anti, combines, with d!ethylamine under the same conditions. 
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This method made it possible to obtain the oxime* and hydrazone of hexafluoroacetone.  By the react ion of hy- 

drazine with the anil  of  hexafluoroacetone under mild conditions an addit idn product can be isolated,  and this 

breaks down when heated:  

CFs CFa NHNH2 CFs 

~C=NC,H, + N H2NH~-~ > C <  1-oo ~ -~ / C = N N  Ha -t-" CeHsNHz 

CF8 CF~ NHCsH5 CF8 

Hydroxylamine does not react  with the anil  of hexafluoroacetone at room temperature,  but at 100 ~ the direct for- 

mat ion  of the oxime occurs: 

CF3 CFa 
\ \ 

C = NC~H5 -I- NH2OH --> C = NOH -1- CsHsNH2 
/ / 

CF~ CF3 

Both the oxime and the hydrazone of hexafluoroacetone were isolated as azeotropic miztures with ether. When the 

oxime is t reated with sulfuric acid it does not undergo Beckmann rearrangement,  but only decomposes with forma- 
tion of hexafluoroacetone.jr  A third method consists in the react ion of hexafluoroacetone with P,P,P-triphenylphos- 

phtne imides [6, 9]: 

(C6H5)8 P = NR -l- (CFa)2 CO ~ (CFs)~ C : NR @ (C6H5)3 PO 
R = H, C6H5 

We carried out this react ion with t r i f luoroacetaldehyde,  tr if luoroacetone,  and pentaf luomnitroacetone and obtained 

the anils of the corresponding carbonyl compounds: 

CF3 
\ 

(C6H5Ia P = NC6H5 @ CF3COR -~ C ---- NC6H5 @ (Cells)3 PO 
/ 

R 
R = H. CHa. CF2NO~ 

As in the case of hexafluoroacetone,  react ion went considerably more readily than with nonfluorinated aldehydes 

and ketones [11]. The anil  of t r i f luoroacetaldehyde,  l ike the anil  of  chloral ,$ polymerizes  rapidly in ethereal  
solution and in the pure state. However, we succeeded in reducing it to the corresponding amine without isolating 
it from the react ion mixture.  It was considered to be of interest to prepare the products of  the addit ion of  ammonia  
and amines to the anil  of pentafluoronitroacetone,  but in this case the react ion was compl ica ted  by haloform 
breakdown: 

CF3 NC6Hs 
\ f 

O~NCF~ C ---- NCsH5 -~- NH8 -~ CF~C -I- HCF2N02 
\ 
NH~ 

Pentafluoronitroacetone i tself  undergoes haloform breakdown just as readi ly [4]. In part icular,  this fact makes it 
impossible to prepare its imine from P,P,P-triphenylphosphine imide.  

* Hexafluoroacetone oxime was prepared recent ly by an independent m e t h o d - b y  the reduction of heptaf luoro-2-  
nitropropane [10]. 
jr The same occurs with the hydroxylamine salt of hexaf luoro-2-(hydroxyamino)-2-propanol  [6]. 
S The anil  of chloral  was prepared by Kresze [12] from N-phenylsulf imine and chloral .  The author did not state 
that, after being dist i l led from the react ion mixture, this compounds rapidly polymerize ,  as we found it to do when 
we reproduced his experiments.  
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CFa 
\ 
C = 0 + (CeHs)a P == NH -* (Cells)3 P ~--- NCOCFs + HCF~NOz 

/ 
OzNCF~ 

As already stated, we prepared the anil  of t r i f luoroacetone also from ani l ine and trif luoroacetone: 

CFa CFa 
\ \ 

C ~ 0 + H2NC6H5 -~ C ~ NC, H5 
/ / 

CHs CHs 

The anil  of t r i f luoroacetone,  unlike the anil  of hexafluoroacetone,  is unable to combine with such nucleophil ic  

reagents as ammonia ,  amines, and alcohol.  Its reduction leads to N-(2 ,2 ,2- r . r i f luoro- l -methyle thyl )ani l ine :  

CF8 
\ 

C = NC, H, LL::H:AI - 
/ 

CHs 

ttCl 

] "X'CHN HCsHs 

CH8 / 

PhN=C=O "~ / 
CHs 

CF3 C6H5 
\ l 

CHNH. HCI 

CHs / 

CF8 
\ 
CHN--CO- NHCeH5 

l 
C6H5 

Unlike N-[2 ,2 ,2 - t r i f luoro- l - ( t r i f luoromethy l )e thy l ]an i l ine  [9], in which basic properties are comple te ly  absent ( i t  
does not dissolve in concentrated sulfuric ac id ,  does not form a hydrochloride with dry hydrogen chloride, and does 
not reac t  with phenyl isocyanate at  180~ N- (2 ,2 ,2 - t r i f luo ro - l -me thy le thy l )an i l ine  forms the usual derivatives. 

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

Reaction of hexafluoroacetone with amines. Aniline. Anil ine was cooled while an equimolecular  amount  of 
hexafluoroacetone was passed in. Toward the end of the react ion the mass solidified. We obtained an unstable 

amino a lcohol  of re.p, 42-49 ~ (a mixture with the diani l ine  salt  of hexafll~oroacetone hydrate mel ted at  24-35~ 

which when le f t  in air  was converted into the diani l ine sal t  of hexafluoroacetone hydrate,  m.p. 64-66 ~ undepressed 
by admixture  of a known sample  [5]. 4,5 g of hexafluoroacetone was passed into 8.2 g of ani l ine in 20 ml of dry 

ether,  and then 4,8 g of benzoyl  chloride and 3.5 g of t r ie thylamine were added, The l iberat ion of hexaf luoroace-  

tone was observed. On the next day the prec ip i ta te  formed was f i l tered off, washed with water, and crystal l ized 
from alcohol.  We obtained 5.5 g (80%) of benzani l ide .  

Isobutylamine.  6 g of hexaf luoroacetone was passed into 2.5 g of isobutylamine with cooling, An oil  was ob- 
tained,  which when lef t  in air  was converted into the isobutylamine salt  of hexafluoroacetone hydrate,  re.p, 80-91 ~ 

(from heptane).  Found: C 32.62; H 5.0; F 42.98; N 5.21%. CTHI3F6NO 2, Ca lcu la ted :  C 22.8; H 4.68; F 44.6; 

N &44o. 

3, 5 g of ace t i c  anhydride was added to the amino alcohol,  and when the exothermic  react ion had stopped the 
mixture was hea ted  in a water bath, We obtained 4,3 g (720]o) of hexafluoroacetone,  By fract ionat ion of the residue 

we isol'ated 9.,7 g (69%0) of N- i sobuty lace tamide ,  b.p. 225-228 ~ 

Benzylamine. When equimolecular  amounts of benzylamine  and hexafluoroacetone were mixed,  an amino 
a lcohol  was formed as an oil ,  which when lef t  in air  was converted into the benzylamine  salt  of hexafluoroacetone 
hydrate,  m,p, 84-85 ~ (from hexane),  Found: F 29,54%. CI0HIlFsNO 2. Ca lcu la ted :  F 39.9%, Regarding the trans- 
formalions of the amino a lcohol  on heat ing see [8]. 

Hexaf luoro-N,N-dimethyl -  N ' -pheny l -  2 ,2-propanedlamine,  Excess of d imethy lamine  was passed into 7.6 g of 
the ani l  of hexafluoroacetone.  On the next day fract ionat ion gave 7.7 g (85%) of the diamine;  b.p. 59-62 ~ (6 ram); 
m,p, 29-30 ~ . Found: F 39.86; N 9.85%. CI1HI2F6N 2. Ca lcu la ted :  F 89.9; N 9.78%. A mixture of 7 g of the ani l  
of hexafluoroacetone and 2 g of d ie thylamine  was hea ted  in a sealed tube for 5 h at  100 ~ By fract ionation we re- 
covered 5.9 g (80%) of unchanged anil.  
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N,N-Die thylhexaf luoro-2 ,2-propanediamine .  A mixture of  2.2 g of the imine of hexafluoroacetone and 1 g 
of d ie thylamine  was heated in a sealed tube for four hours at 100 ~ Practionation gave 1.4 g (45%) of the diamine;  

b.p. 67-69~ ram), n~1 .3572 ,  d4211.257. Found: F47.4%;  MR41.51. CTH~F~N ~. Calculated:  F47.9~o; 
MR 41.72. 

Breakdown of hexaf luoro-2 ,2-propanediamine  and its N-der ivat ives .  k mixture of 3.2 g of hexafluoro-2,  2- 
propanediamine and 3.8 g of ace t ic  acid was boi led  for one hour in a water bath. In a trap cooled t o - 5 0 "  we col-  
lected 2.2 g (80%) of the imine of hexafluoroacetone.  From the residue, after t reatment  with ether, we isolated 
0.65 g (65%) of ace tamide .  

10.3 g of  hexaf luoro-N-phenyl -2 ,2 -propaned iamine  was mixed with 4.1 g of acet ic  anhydride. On the next 

day the imine of hexafluoroacetone was dist i l led from the mixture. We obtained 4.8 g (72%) of the imine .  The 
solid residue was identif ied as acetani l ide .  A solution of  1.9 g of hexaf luoro-N-phenyl -2 ,2-propanediamtne ,  1.1 g 

of benzoyl  chloride,  and 0.7 g of t r ie thylamine in 30 ml of ether was allowed to stand. After one week the prec ip i -  
tate of t r ie thylamine  hydrochloride was fil tered off. The residue remaining after the removal  of ether was crystal-  
l ized from alcohol .  We obtained 0.9 g (65%) of benzani l ide .  

5 g o fhexa f luo ro -N- i sobu ty l -N ' -pheny l -2 ,2 -p ropaned i amine  was mixed with 1.6 g of acet ic  anhydride. On 
the next day by fractionation we isolated a fraction of b.p. 85-119 ~ which was washed with sodium bicarbonate 
solution and with water and dried with magnesium sulfate. After redis t i l la t ion we obtained 1.9 g (55%) of the isobutyl-  
imine of hexafluoroacetone,  b.p. 86-89 ~ [9]. 

4.8 g of hexaf luoro-N- isobuty l -2 ,2-propanediamine  was mixed with 2.1 g of acet ic  anhydride. On the next 
day 2.8 g (85%) of the imine of hexafluoroacetone was driven from the mixture. In the residue, by th in - l aye r  chro- 
matography on unbound alumina,  we detected N- isobuty lace tamide .  

A mixture of 5 g of hexa f luo ro -N,N-d ime thy l -N ' -pheny l -2 ,2 -p ropaned iamine  and 1.8 g of acet ic  anhydride 
was heated at 100 ~ for one hour. The mixture was poured into water, and the oil precipi ta ted was extracted with 
ether. N ,N-Dimethy lace tamide  was shown to be present in the aqueous layer by th in- layer  chromatography. The 
ether extract  was washed with sodium bicarbonate solution and dried. By fractionation we obtained 3.6 g (86%) of 
the anil  of hexafluoroacetone.  

[1-Ani l ino-  2,2, 2-tr i f luoro- 1-( tr if luoromethyl)]hydrazine.  8.2 g of the anil  of hexafluoroacetone was added 
with stirring and cooling with ice water to 1 g of hydrazine.  We obtained 8.5 g (92%) of the substituted hydrazine,  
m.p. 75-77~ (from aqueous alcohol).  Found: F41.56;  N 15.46~ o" CgHgF6N a. Calculated:  F41.75;  N 15.40%. 

Hexafluoroacetone hydrazone. A solution of 8.1 g of  the anil  of hexafluoroacetone and 1.1 g of hydrazine 
in 20 ml of alcohol was boi led for one hour. The mixture was poured into 100 ml of water and extracted with 
ether. The ether extracts were washed with t : 10 hydrochloric acid,  water, ca lc ium chloride solution, and again 
water. The solution was dried with magnesium sulfate and fractionated. We obtained 3.3 g (50%) of the azeo-  

tropic mixture of the hydrazone and ether, b.p. 91-95 ~ Found: C 24.75; H 2.24; F 56 .98% Calcula ted for an 
azeotropic mixture containing 10% of ether: C 24.48; H 2.35; F 56.9%. Infrared spectrum: 1620cm- l (C  =N bond). 

Hexafluoroacetone oxime. A mixture of 7.4 g of the anil  of hexafluoroacetone and 1 g of hydroxylamine was 
heated for 11 h at 100t  The mixture was dissolved in ether, and the solution was washed with hydrochloric acid 
(1 : 5) and dried. Fractionation gave 4.3 g of the azeotropic mixture of the oxime and ether; b.p. 97-102"; 45-47* 

(75 mm); n~ 1.3224; d4 ~~ 1.194. Found: C 32.41; H 3.9; F47.15%.  Calcula ted for an azeotropic mixture contain-  
ing 27% of ether: C 32.02; H 4.05; F 46.98~ Its identi ty w i ~  the oxime prepared by the method given in [10] 
was shown by gas- l iquid chromatography. 

2.4 g of the azeotropic mixture of hexafluoroacetone oxime and ether was added with cooling to 4 ml of con- 
centrated sulfuric acid contained in a flask fitted with a reflux condenser connected to a trap cooled to--78".  In the 
course of 90 min the bath temperature  was raised from 80 to 135 ~ In the trap we co l lec ted  1.3 g (80o70) of hexa-  
fluoroacetone, identif ied as the diani l ine salt of its hydrate.  

Anil  of pentafluoronitroacetone.  25 g of  pentafiuoronitroacetone was added to a suspension of 47.3 g of 
P,P,P-triphenylphosphine imide in 200 ml of  ether. On the next day the prec ip i ta te  of triphenylphosphine oxide 
was fi l tered off. Fractionation of the filtrate gave 28 g (80~/o) of the anil; b.p. 52-54" (4 mm); ~ 1 421; d4 ~ 1 421 

m " " " 

Found: C 39.97; H 1.75; F35.7%;  MR50.39. CgHsFsN20 ~. Calculated:  C40 .3 ;  H 1.80; F35.4%; MR49.2.  
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2 ,2 ,2 -Tr i f luoro-N ' -phenylace tamid ine .  Excess of ammonia was passed into 12.8 g of the anil  of pentafluoro- 

ni t roacetone.  After t reatment  with carbon tetrachloride we obtained 6.5 g (7207o) of the amidtne,  m.p. 77-78 ~ 

Found: C 50.92; H 3.8; F 31.49; N 15.33%. CsHTFaN 2. Calculated:  C 51.0; H 3.72; F 30.3; N 14.9 ~176 Infrared 

spec t rum:  1670 cm-Z (C = N bond). 

P,P,P-Triphenyl-N-( t r i f luoroacetyl)phosphine imide.  7.2 g of pentafiuoronitroacetone was added to 10.3 g of 
P,P,P-triphenylphosphine imide  in 30 ml of  diglyme.  The residue remaining after the removal  of solvent was re- 
crys ta l l ized from methanol .  We obtained 3.7 g (27070) of the acyl imide ,  m.p. 160-161 ~ Found: C 64.35; H 4.13; 
F 15.58; N 3.75070. Czd-I~FaNOP. Calcula ted:  C 64.32; H 4.03; F 15.28; N 3.73%. Infrared spectrum: 1650 cm -z 
(C--O group), 1410 cm "I (P = N bond). 

Anil of  t r i f luomaceta ldehyde.  This was prepared analogously to the anil  of pentafiuoronitroacetone.  It slowly 
polymerizes  in e thereal  solution at 0 ~ In the pure state [b.p. 157-159", 64-67 ~ (2 mm)] it polymerizes  with l ibera-  
tion of heat  with formation of a solid polymer.  Found: F 32.85; N 7.85%. CgHsF3N. Calculated:  F32.95; N 8.08%. 
On t reatment  of an e thereal  solution of the anil  of t r i f iuoroacetaldehyde with l i thium aluminum hydride we obtained 

N-(2,2 ,2- t r i f luoroethyl)ani l ine ,  b.p. 73-74 ~ (10 mm). Found: F 31.24; N 8.39%. CsHsFaN. Calculated:  F 32.5, 
N 8.02070. 

Anil of tr if luoroacetone.  13 g of t r i f luoroacetone was added with cooling to a solution of 10 g of anil ine in 
30 ml of benzene. After two days the solution was washed with hydrochloric acid (1 : 10) cooled to 0 ~ and with 
water, and it was dried with magnesium sulfate. Fractionation gave 5 g (25o7 o) of the ant1; b.p. 43-45 ~ (5 mm); n~ 

1.4706; d42~ 1.169. Found: C 57.95; H 4.69; F 30.13~ MR44.23. CgH8FaN. Calculated:  C 57.76; H 4.28; 
F 30.4407~ MR 43.26. 

5 g of tr if luoroacetone was added to a suspension of 15.7 g of N,P,P,P-tetraphenylphosphine imide in 50 ml of 

ether. On the next day the prec ip i ta te  of triphenylphosphine oxide was fi l tered off. By the f iaet ionation of the i l l -  
i ra te  we isolated 4 g (48%o) of the anil  of tr if luoroacetone,  b.p. 58-60 ~ (10 mm). 

N- (2 ,2 ,2 -Tr i f luo ro - l -me thy le thy l ) an i l i ne .  5 g of the anil of tr if luoroacetone was added to a stirred suspen- 
sion of 0.8 g of l i thium aluminum hydride in 50 ml of ether. Stirring was continued for two hours. On the next day 
the mixture was decomposed with water and t reated with concentrated alkali ;  the ether layer  was separated. By 

fractionation we obtained 3 g (60%) of the amine; b.p. 75-77 ~ (10 mm), n~ 1.4761; d42~ 1.196. Found: C 57.29; 

H 5.47; F30.307o; MR44.58. CgH10F3N. Calculated:  C 57.25; H 5.3; F30.1%; MR44.18. 

N- (2 ,2 ,2 -Tr i f luo ro - l -me thy le thy l ) an i l [ne  hydrochloride sublimes at 105-115 ~ (in a sealed capil lary) .  Found: 

C1 15.55070. C9HnF3NC1. Calcula ted:  C1 15.76%. 

1,3-Diphenyl-  1-(2,2, 2-tr i f luoro- 1-methylethyl)urea .  0.61 g of N-(2,2 ,2- t r i f luoro-  1-methyle thyl)ani l ine  was 

mixed with 0.38 g of phenyl isocyanate.  After two weeks the semisolid mass was dissolved in 20 ml of benzene and 
boiled for four hours. The solid residue remaining af te r  benzene had been disti l led off was recrysta l l ized from hep-  

tane. We obtained 0.7 g (70070) of the urea, m.p. 88-89 ~ Found: N 9.13 ~176 CIoHIsFaN20. Calculated:  N 9.09%. 

S U M M A R Y  

1. With amino compounds hexafluoroacetone forms re la t ive ly  stable gemica l  amino alcohols, which do not 

undergo dehydration. 

2. k number of special  methods were developed for the preparation of hexafluoroacetone imines; these were 

based on the decomposi t ion of hexaf luoro-2 ,2-propanediamine  derivatives.  

3. Tr i f luoroaeetaldehyde,  1,1,1-tr t f luoroacetone,  and pentafluoronitroacetone imines were prepared by 

Staudinger 's  reaction,  and a number of their  reactions were studied. 
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