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Ababac-Perlluorinatcd N-lluoroitnincs R,R;C=NF, R,CF=NF and R,C(CN)=NF were prepared 

and their reactions w/lth some q ucleophiles (amincs. alcohols, water, diazomethane) leading to fluorinated 

diaziridiacs, N-lluoroiminoacids and their derivativcs.gem.-alkoxy-N-fluoroaminesand N-lluoroethylenc- 

imioa were investigated. 

THE syntheses and reactivity of compounds containing nitrogen-fluorine bond have 
been intensively studied during the last decade. N-Fluoroimine chemistry represents 
one of the lines of this novel area. The present work is concerned with the study of 
some perfluorinated N-fluoroimines, i.e. the substances where the N-fluoroimino 
group is attached to perfluoro alkyl radicals, the second substituent being the per- 
fluoroalkyl radical, fluorine atom or cyanogroup. Earlier reports on such compounds 
were rather casual.‘-l2 In 1965 Mitsch proposed a method of their synthesis by the 
reaction of perfluoroalkyl difluoroamines with ferrocene.13 The use of iron penta- 
carbonyl in this reaction has been described recently.14 The procedure is quite 
general but is inconvenient preparatively and the starting perfluoroalkyl difluoro- 
amines are not readily available (excepting vicinal bis-difluoroimino compounds). 
Another approach adopted by Bekker, Dyatkin and Knunyants15 involves the 
decarboxylation of adifluoroaminoperfluorocarboxylic acids, which occur by 
action of water on the corresponding acid halides, e.g. 
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The starting acid halides can be prepared from alkyl perfluorovinyl ethers and tetra- 
fluorohydrazine. ’ 6 a-Difluoroaminohexafluorisobutyryl fluoride (I) was obtained by 
us in nearly quantitative yield by the interaction of tetrafluorohydrazine and bis-tri- 
fluoromethyl ketene at 170° in an autoclave.” Thus instead of addition of two 
difluoroamino groups to the C=C ketene bond, as is usually the case in the thermal 
reactions of tetrafluorohydrazine with olefmes, ‘* the reaction involves addition of a 
fluorine atom and difluoroamino group which is characteristic of the photochemical 
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reactions of tetrafluorohyd~~e with unsaturated compounds.i9 Soon after our 
work it was reported that bis-trifluoromethyl ketene reacts with tetrafluorohydraxine 
under UV irradiation in this manner, giving I. 2o Other homolytic addition reactions 
to (CF&C=C=O. e.g. that of NF20S0,F, were described as well. It is quite possible 
that the conditions used by us may provide the addition of N2F, to 
(CF,)&=C=O in accord with usual scheme, leading to @difiuoroaminohexa- 
fluoroisobutyric acid N,Ndifluoroamide. This subsequently eliminates fluoroaxene 
giving I. 

CF, 
+ N,F,-r +I +[:NF] 

CF, 

The possible generation of a fluorine atom by heating tetrafluorohydraxine can not 
be excluded. 

It is likely however that the reaction may follow another path. Being a strong 
electrophile, bis-trifluoromethyl ketene forms the mesomeric carbanion 1 which is 
oxidized by difluoroamino radical to the radical 2. The latter combines with difluoro- 
amino radical affording I. 

The ability of NFI to oxidize carbanions to the corresponding radicals has been 
demonstrated by a reaction of N,FI with perfluoroisobutene (170”, autoclave), which 
is catalyzed by KF.*’ 
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In the absence of KF, pertluoro-tert-butyl difluoroamine (III) does not form even at 
220”. According to the scheme proposed, the difluoroamino radical is an electron 
acceptor i.e. an oxidant in the redox reaction, the ditluoroamino anion generated 
eliminates fluoride ion giving fluorazene” and fmally NFs. Irreversible decay of 
difluoamino anion is probabiy the driving force of the reaction. 

In 1966 Logothetis et al. 23 found a very ~nv~i~t general method of synthesis of 
N-fluoroimines based on the reaction of N2F4 with oletines in the presence of NaF. 
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RCH=CH, + N,F, -. RCH-- CHI = 

I I 
-3HF R-N 

II 
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We have employed this reaction for hydrogen-containing fluoroolefmes and obtained 
a number of perfluorinated N-fluoroimines:z4 

CF,CH=CF, CF,CCF,NF, + HF 

II 
NF IV 

CF$ZHzcCH, i- N2F, + SW --, CF,CCN + 3HF 
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NF V 

CF,=CFH F,NCF,CF=NF + HF 

VI 

Vinyl chloride gives a mixture of N-fluorocyanoformimidochloride (VII) and -fluoride 
(VIII). 

CH,=CHCl + N,F. + KF * NCCCLNF + N,“CF--NF 

VII VIII 

Thus we have examples of three types of perfluoroimines available for investigation : 
N-fluoroimines of perfluoroketones (3),N-fluoroimidofluorides of pertluorocarboxylic 
acids (4) and N-Iluoroimines of a-keto~~uoroni~l~ (5). 
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N-Fluoroimines of all three types were found to have high reactivity towards nucleo- 
philic agents, the reaction course depends on the nature of both imine and nucleophile. 

N-Fluoroimines of periluoroketones react very easily (at -78”) with ammonia 
and primary amines giving his-~muoroa~yldi~~d~~ in high yield.2s 
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IX:X=F,R=H XII: X=NF,.R=H 
X: X = F, R = C,H, XIII: X = NF,. R = C2H, 

Xl: X=F,R=C,H, 

The reaction may be regarded as a modification of the Schmik reaction.26 
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Diaziridines are of interest for studying the nitrogen inversion. The NMR F19 
spectrum of XII reveals a distinct AB-system for the CF,-group. The fluorine atoms 
of the CF, moiety may be mzgnetically nonequivalent when attached to an asym- 
metric carbon atom.” In a molecule like XII, asymmetry of the cyclic carbon atom 
arises in consequence of the trans-orientation of hydrogen atoms when the nitrogen 
inversion is rather slow. Similarly the AB%ystem was observed for the CH,-group 
inNMR H’ spectrum of 1,1,3-trimethyl-3-benzyldiaziridine.2* 

TABLE I. NMR FL’ AhP H’ SPECTRA OF 3-TRIFLUOROMETHYL-3-(DELUOltOAF.4lNODlFLUOROM?mYL) 

DIAZIRIDIhX (XII) 

Group Ppm Multiplicity Hz 

CF, 
F* 

FE. 

NF, 
NH 

- 54 

+31.9 

+&2 

-941 
2.8 

septet 
Doublet of quartets with 
weak splitting of each line 
(J 1 0.5 Hz) 
Doublet of quartets with 
splitting of each line to a doublet 
(J = 2.4 Hz) 
Broad signal 
Broad signal 

2.6 
206 (A-B) 
5.6 (A--CF,) 

206 (&A) 
4.8 (B-CF,) 

The spectra were recorded at 569 MHz for Fi9 and at 60 MHz for H’ with CF,COOH and TMS as 
external standards, at 35”. 

The interaction of N-fluoroimines of perlluoroketones with secondary amines also 
takes place very easily and leads to dialkylhydrazones of perfluoroketones : 

CF, CF, 
\ \ 
, C=NF + ZR,NH + , C=N- NR, + R,NH.HF 

CF, CF, 

XIV: R = CIH, 

The formation of diaziridines and dialk ylhydrazones in the reactions of N-fluoroimines 
of perfluoroketones with primary and secondary amines respectively may be des- 
cribed by the following general scheme : 

F 
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First addition of the amine takes place giving a geminal diamine 6 with an NFH- 
group, then in the presence of a base (starting amine) the aelimination of HF occurs 
leading to an azene 7. The latter cyclizes to the bipolar ion 8 (see 29). which may 
stabilize in two ways, depending on the presence or absence of a hydrogen atom at the 
ammonium nitrogen. In the case of 9 the proton migrates to the negatively charged 
nitrogen affording diaziridine, in the alternative case the cyclic species 10, isomer&s 
to a linear structure giving hydrazone. Diaziridines formation can also be explained 
by another scheme (Schmitz) via an intramolecular S,,,2 substitution reaction :26 

The suggestion of intermediate formation of 6 found some experimental confirma- 
tion by obtaining gem-alkoxy-N-fluoroamines XV and gem-cyano-N-fluoroamines 
XVI from N-fluoroimines of type 3 and nucleophiles such as alcohols and hydrogen 
cyanide in the presence of alkali metals alkoxides and cyanides respectively.” 

CF, CF, NFH 
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/ / \ 
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N-Fluoroimines of pertluoroketones react readily with diazomethane at -500. The 
reaction proceeds without evolution of nitrogen giving triazolines, which, unlike 
usual triazolines.30* 31 could not be converted into their respective ethylenimines either 
photochemically or thermally. It was found however that such convertion may be 
realized smoothly by treatment with cone H,SO,, which can be explained by the 
transient existence of an open bipolar tautomeric form of triazolines 12.* The IR 
spectrum of XVII shows the bands at 1569 cm- ’ (N=N) and 2135 cm- ‘, which may 
be attributed to N=N. Probably, after protonating the negatively charged NF-group, 
the molecule is stabilized by elimination of nitrogen followed by an intramolecular 
attack of carbonium 13 ion thus generated on the NFH -group. 

CF, CF, NF---N CF, tik 
\ 

‘C’ P ‘C’ 
/ 

C=NF + CH,N, -. 
/ \ II / ’ 

XCF, XCF, CH,-- N XCF, CH,- N+=N 

11 12 

l Possible existence of a bipolar fotm of triaxolina has bum discussed by Baldwin et al.” 
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13 XIX: X=F 
XX: X=NF, 

The Nfluoroethyleneimines obtained are quite stable towards cone H,SO,; they 
represent a new class of compounds and are of interest. The introduction of fluorine 
to a nitrogen atom increases essentially the nitrogen inversion barrier.33 

The reaction observed between diazomethane and l-cyano-Nfluoroform- 
imidochloride (VII) is the following. One mole of CHzNl reacts according to Niren- 
stein’s scheme,34 the second--according to 1,3-addition at the WN bond, I-H- 
4-(a-N-fluoroimino-g-chloro)ethyl-1,2,3-triazole XXI being formed. 

In reactions of N-fluoroimidifluorides with nucleophiles the substitution of the 
carbon-bonded F atom is typical. This property has been demonstrated earlier for 
a similar compound, lcyano-N-fluoroformimidofluoride.z3 

NC-C- OR &!?!E NC- -C-- F NH,_ NC--C- NH, 

II II II 
NF NF NF 
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N-Fluoroimidoperfluorocarboxylic acid fluorides react in the same way, eg. 

F,NCF,C- OR &?!!b+ F,NCF,--C- F NH,_ F,NCF,-C- NH, 

I iI 
NF NF !bF 

XXII: R =CHJ I 
N&N XXV 

XXIII: R = C*H, F,NCF,- C-- CN 

NF 

XXIV 

In all such reactions the resemblance to carboxylic acid fluorides is pronounced. The 
substitution products may be regarded as N-fluoroiminocarboxylic acid derivatives 
-esters, amides etc. Thus the hydrolysis of N-fluoroimidofluorides was of interest. 
The hydrolysis was carried out in ether at 20” for 40-50 hr. After treatment with KF 
and then with MgSO, to remove HF and H,O, the ethereal solution was studied by 
NMR and IR spectroscopy (see Table 2). From the data obtained it may be assumed 
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that the hydrolysis products of VI and CF,CF=NF are N-fluoroiminoacids rather 
than N-fluoroamides :35 

R,C---F + H,O d% R,- C-- OH - R+-NFH 

II II 
NF NF b 

XXVI: R, = F,NCF, 
XXVII: RI = CF, 

For example in the F19 NMR spectrum of XXVI the signals at -940, approximately 
- 32 and + 329 ppm (from CF,COOH as external standard) are observed correspond- 
ing to the NF,, NF and CF, groupings. The NMR H’ spectrum contains a signal at 
95-106 ppm (from TMS as internal standard) depending on the concentration of 
XXVI in ether, a similar concentration effect for NF signal in NMR F19 is observed. 
These effects seem to be explained by both intra- and intermolecular hydrogen bond : 

R,--C=N 
/ ‘F 

0 . . 
'H . 

R,-C=NF 
I 

0 
‘H...O(C,H,), 

The hydrogen bond may be one of the factors causing stabilization of N-fluoro- 
iminoacids. The second factor is apparently the reduced basisity of nitrogen due to 
the negative inductive effect of the F atom We failed to obtain any evidence of the 
presence of isomeric N-fluoroamides. The NHF-grouping can be identified readily in 
the NMR Fi9 spectrum by the characteristic geminal spin-spin coupling constant 
JH_F = 48-55 Hz, the signal being located relatively upheld e.g. for C2HsOCONHF 
6 = +404 ppm from CF3COOH.36 

The hydrolysis of R,CF=NF leads finally to R,COOH. The formation of 
CF,COOH from CF,CF--NF is noted earlier.4 By treatment of VI with CH30H 
and H2S04, methyldifIuoroaminodifluoroacetate is obtained.37 Therefore in the 
ethereal solutions of Nfluoroiminoacids obtained, the admixtures of the correspond- 
ing carboxylic acids are present. On the contrary, Nfluoroimines of perfluoro- 
ketones do not change at heating to 85” either in cone H2S04 or in FS03H. Evidently, 
the electronleleasing substituents at the azomethine carbon atom, such as F, OH, 
OCH,, increase the basicity of nitrogen and facilitate the hydrolysis. 

The distillation of an etheral solution of XXVI, over cone H,SO, for removal of 
ether resulted in considerable hydrolysis : 

HISO. 
F,NCF<-OH - F,NCF,COOH 

II 

The mixture of 46% XXVI and 54% F,NCF,COOH (NMR FL9 data) is obtained. 
Attempts to remove the ether in vacua caused explosions. 

Diazomethane treatment of an ethereal solution of XXVI gave the methyl ester of 
N-fluoroiminoacid (XXII) (obtained independently from VI and CH,ONa). methyl 
difluoroaminodifluoroacetate was isolated as well. 

Careful hydrolysis of CF3CF=NF (ether, 20”) leads also to N-fluoroiminoacid 
XXVII, as may be seen from Table 2. 



TABLE 2 

Compounds 

Hydrolysis of F,NCF,CF(=NF) Hydrolysis of CF,CF(=NF) 

Chem. Chem. 
Chemical shifts shift Chemical shifts shift 

in NMR F”, ppm OH C=N C==O OH Compounds in NMR F”. ppm OH C=N C=O OH 
__- ._---. -_---_ __._ __-. _______.________ PMR cm-1 m-t m-t PMR cm-’ cm” cm-’ 

NF, NF CFI CP ppm NF Cl=, CP ppm 
_ ___ _____._ -___ .--____ _._,_._ --__ ._-_.- .__-__ _- . 

F,NCFsCF=NP -99.2 -659 29.5 -21 1670 CF,CF=NF’ - 54.6 -3.6 +7.1 1695 
F,NCFsC(OH)=NF -94.0 - 32.7t 32.9 95” 1672 broad CF,C(OHpNF -265 +@5 -10 1678 broad 

3200 3200 
F,NCF&@CH,)=NF -94.4 -37.2 31.3 1666 CF,C(OCH,)==NF -37.1 -6.2 1670 
FsNCFrCOOH - 972 32.4 1780 CF,COOH - 1.4’ 1798 
F,NCF,COOCH, - 96.2 31-4 1795 CFsCOOCH, -1.3 1803 

” AU the chemical shifts in this Table are given to the same scale with CF,COOH as external standard. NMR Ft9 of this compound was measured with C,H,CF, 
as internal standard. For the calculation we adopted 161 CFsCOOH - 161 C6HsCF, = 142 ppm. 

’ NMR Ft9 of this compound was measured with (CF,), as internal standard. Recalculation was performed using the formula 6 (CFr), - ISI CF,COOH = 64 ppm. 
’ The chemical shift of the NF group varied from - 33.2 to - 19.9 ppm depending on the concentration of the compound in ether. 
’ The chemical shift of the OH group varied from 9.5 to 1@6 ppm. 
’ The chemical shift of the CF, group referenced to CF,COOH as external standard. 

” 
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The reactions of N-fluoroimines of a-kctoperfluoronitriles with nuclcophiles are 
more complex due to the dual character of the cyano-group which is capable to 
display pseudohalogen properties. Thus the reaction with primary amines gave both 
diaziridines and N-fluoroiminoacids N’-alkylamides, e.g. 

60% XXVIII 

R,-G-CN + RNH, 
II 
NF 

R, - CF,, R = C2H, 

The formation of both products may 

LR,--C--NHR 40% XXIX 

II 
NF 

be explained by the general scheme: 

R, 
\ 
/ 

C==NF + RNH, + 
-H* 

NC 

Reaction of R,C(CN)=NF with secondary amines leads exclusively to dialkyl- 
hydrazones of a-ketoperllouronitriles : 

Rf R, 
\ 

C=NF + R,NH -. ‘C=N-NR, + R,NH.HF 
/ / 

NC NC 

R, = CF,, R = C,H, XXX 

In the presence of catalytic amounts of sodium alkoxides the addition of alcohols at 
the C=N takes place: 

R/ R, NFH 

> C=NF + R~H J!!? ‘C’ 
/ \ 

NC NC OR 

XXX1 
R, = CF,, R = C,H, 

The NMR F19 and H’ spectra of the adducts show the doublets with geminal spin- 
spin coupling constant J,, = 55 Hz characteristic of the NHF-group. It is interest- 
ing to compare this reaction with the previously described one of phenylcyano- 
N-fluoroformimine with alcohol in the presence of sodium alkoxide, conducted 
under similar conditions ?* 
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C,H,X--CN + ROH RONP_C,H,-X-XJOR)=NH 

II 
NF LF 

Probably, substitution of a phenyl group for a trifluoromethyl group increases the 
electrophility of the iminocarbon atom thus providing the formation of geminal 
alkoxy-N-fluoroamines. 

EXPERIMENTAL 

The NMR F” spectra were recorded on a Hitachi H60 Model spectrometer at an operating frequency 
564 MHz using CF,COOH (TFA) as external or C6H,CF, (BTF) as internal standard. The NMR H’ 
spectra were recorded on a Pcrkio-Elmer R-12 Model instrument at 60 MHz with TMS as internal 
standard. IR spectra were obtained on UR-20 spectrometer. The absorption bands at 80&l 100 cm- ’ are 
conveniently assigned to N-F vibration. 

a-Difluoromninohexofluoroisobutyroyl jlurodie (I). Bistritluoromethyl ketcne (17.8 g, 0.1 mole) and tctra- 
fluorohydraxine (0.2 mole) were heated to 170” for 24 hr in a 250 ml stainless steel autoclave. The reaction 
gave 1 (236 g 91”/,) bp 34-35^. (Found: C. 19.29; F. 68.52. C,F,NO rquires: C. 19.29: F. 68.54%). 

IR spectrum: v,, 925.975.1020 (N-- F); 1885 (C=O) cm- ’ NMR F” (BTF). ppm: doublet (J = 89 C/S) 

of triplets (J = 129 c/s) + 1.1 (CF,), septet (J = 89 c/s) - 107.5 (COF), broad signal -99.7 (NF,). 
Hexajluoroocerone N-jluorofmine (II). I(280 g), H,O (10 ml) and acetone (IO ml) were heated to 70” for 

2 hr in a 100 ml autoclave to give II (15.5 g. 75%). The compound was identical with an authentic sample 
(GLC).” 

IR spectrum: v,,,948.1031 (N--F): 1652 (C=N)ctn-‘. 
NMR F” (BTF), ppm: doublet (J = 26.5 c/s) of quartets (J = 6.5 c/s) (CF, in syn position) +OG6, 

doublet (J = 9.7 c/s) of quartets (J = 6.5 c/s) + 3.7 (CF, in anti-position), broad signal - 1086 (NF). 
Perfluoro-tat-buryldifluoroamine (III). Pertluoroisobutenc (80 g, 004 mole), tctrafluorohydraxine 

(O@ mole) and KF (5.3 g, 0.1 mole) were shaken in a IO0 ml autoclave at 170” for 10 hr. The unrcacted 
tctralluorohydraxinc WPS removed and the reaction product sublimated to an Ushaped tube cooled to 
-78”. III (8.3 g, 77%) was obtained as exceptionally volatile colourlcss solid melting in a sealed capillary 
at 27.5-29.5”. after which it resolidified and melted again at 335365”. (Found : C, 17.56; F. 77.00. C,F, ,N. 
mol. wt. 268.0 rquircs: C, 1773; F, 77.11%. mol. wt. 271.0). 

NMR F19 (BTF), ppm: triplet (J = 98 c/s) + 2.7 (CF,). broad signal -%5 (NF,). 
Dijluorocminopentu/luoroacetone N-fluoroimine (IV). 2-Hydroperfluoropropcne (176 g, @132 mole). 

tetratluorohydraxine (0.132 mole) and KF (25 g) in acetonitrile (30 ml) were ,hakcn in a 250 ml autoclave 
at 170’ for 25 hr giving 1V (21 7 g. 75”~. bp 18-21 (GLC and NMR F” gave the mixture of syn- and 
anti-isomers). (Found: C. 1640; F, 7CHlO. C,FsNx requires: C, 16.68; F, 7040%). IR spectrum: v ,910, 
950,99O(N-F); 1645 (C=N)cm- ’ NMR F” (BTF), ppm: multiplct + 401)(CF, ofsyn and anti isomers), 
doublet (J = 96 c/s) of multiplcts + 2.3 (CF, of anti-isomer, CF, in respect to F). doublet (J = 28.6 c/s) of 
multiplcts -09 (CF, of syn-isomer), broad signal -85.0 (NF, of syn- and anti-isomers), broad signal 
- 123.9 (NF of anti-isomer). broad signal - 1265 (NF of synisomer). 

Nitrile of perjluoropyruuic acid N-jluoroimine (V). In the same manner l.l.l-trilluoropropene (14.3 g, 
0.15 mole). tctralluorohydraxine (0.15 mole) and KF (50 g) in CH,CN (40 ml) heated to 180” gave V (150 g, 
71.5’/,). bp 8-10’. (Found: C. 25.85: F. 5408x. C,F,Nz requires: C, 25.73: F. 54.27’0. IR spectrum: 
v,, 960. 1030 (N--F); 1618 (C=N): 2250 (eN) cm- ‘. NMR F” CTFA). ppm: doublet (J = I2 2 c/s 
- 10.3 (CF,), broad signal - 148.8 (NF). 

Dijluoroominodijluoroacetic acid N-fluoroimidojltuwide (VI). Trifluorocthylcnc (13G g 0.158 mole) 
tetratluorohydraxine (@I6 mole) and KF (35 g) in CH,CN (30 ml) at 150” gave VI (25.4 g 97%). bp - 3-- 2 
(Found: C. 14.65: F. 69.24. CrF,N, requires: C. 1447: F.6866”4). IR spectrum: v,,, 860.960. IOOOM-- F); 
1670 (C=N) cm- ‘. NMR Fi9 (BTF). ppm: doublet (J = 8.1 c/s) + 43.4 (CF,). doublet (J = 35.4 c/s) of 
multiplets + 12.3 (CF), broad signal -52.1 (NF) broad signal -860 (NT,). 

I-Cyono-N-juoro/onnimidochloride (VII) Md I-cyano-N-jluoroformimidoJIuoride (VIII). Vinyl chloride 
(9.37 g. 0.15 mole), tetrafluorohydrazine (0.15 mole) and KF (40 g) in benzonitrile (40 ml) heated to 150 
gave VII (5.21 g. 34.7%) and VI11 (4.87 g, 304%). *’ VII. bp 46-48”. (Found: C. 2283; F, 1850. CxFCIN, 
requires: C. 22.52: F. 17.83:4). IR spectrum: v,,, 928. 960. 987. 1135. 1170 (N--F): 1560 (CSN): 2245 
(C=lU) cm- ‘. NMR F” (TFA) ppm : broad signal - 1407 (NF). 
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3,3_bis(Trifluoromethyl)diaziridinc (IX). 3.47 g (Oal9 mole) II and 1 g (059 mole) NH, were allowed to 
react in a sealed ampoulc for 10 hr at 20”. 3.23 g(94”/Q IX was obtained which was idcotilied with an authcn- 
tic samplcz9 by means of GLC. (Found: C. 19.96; H. 1.21; F, 63.35. C,H,F,N, requires: C. 2M)I ; H. 1.12; 
F, 63.3 l”/,). 

I-Erkyl-3.3-bi~nijluoromethyl)diaziridine (X). 3.15 g (Ml72 mole) II and 1.75 g (0039 mole)ethylamioe 
were allowed to react in an ampoulc for 3 hr at 20”. The reaction mixture was treated with H,O, organic 
layer separated, dried over MgSO, and distilled giving X (3.51 g, 98%). bp 82-83”. n;” 1.3305, d:” 1.3629. 
(Found: C. 28.78; H, 3Q2; F, 54.83; MR, 3160. C H F N 366 2 requires: C. 28.85; H, 291; F, 54.78%; MR, 
3144). IR spectrum : Y,, 1408, 3236 cm- I. NMR F19 (TFA) ppm: quartets (J = 8.7 c/s) - 3.4 and - 13.8 
(CF,). NMR H’ : triplet (J = 7.1 c/s) 1.2 (CH,). quartet (J = 7.1 c/s) 29 (CH,). broad signal 2.9 (NH). 

I-Phenyl-3,3-bi~triIluoromethyl)diaziri~i~ (Xl). In the same manner II (2.25 g, 00123 mole) and aniline 
(3Q g OQ32 mole) gave 2.38 g (79.5%) Xl. bp 74”/42 mm. (Found: C, 42.20: H, 2.45; F, 44.53; N. 1@96. 
C9H,F,NI requires: C. 42.18; H. 2.34; F. 44.57; N. 1@934;). IR spectrum: v, 1402,3268 cm-‘. 

3-Trifluoromethyl-3_i~uoroMinodifluoromerhy~d~zir~i~ (XII). In the same manner IV (4.2 g. 09193 
mole) and NH, (0068 g. OW mole) gave XII (3.45 g 82.5:<). bp 84-85”. ni” 1.3268. (Found: C, 16.97; H, 
O&l; F. 62.35. C H F N 327 2 requires C. 16.87; H.0.93; F,62.48%,). IR spectrum: v,, 887.930.980.1132 cm-’ 
(N-F); 1412,3250,3308 cm-‘. 

I-Ethyl-3-fluoromethyl-2-dijluoroominodi (XIII).’ IV (3.5 g Oa162 mole) and 
ethylamine (1.5 g 0032 mole) led to XIII (2.29 g 71.6%). bp 99-101’. n;” 1.3412. d:” l~l475.( Found: 
C. 24.85; H, 2.53; F, 55.12; MR, 35.10. C H F N requires C. 24.88; H, 2.49; F. 55.20%; MRo 35.78). 367 3 
IR spectrum : v, 910.935.980, 113Ocm-‘(N--F); 1395.3248,329Ocn-‘. 

Hexajluoroacetone N.N-diethylhydrarone (XIV). Analogously II (24 g, Oa131 mole) and dicthylaminc 
(2.4 g, 0.033 mole) in CF,CI, (8 g) gave XIV (2Q4 g 66%). bp 67”/70 mm, ni” 1.3885. d:” 1.3695. (Found: 
C, 35.58: H, 4.20; F, 48.56; N. 11.81: MR, 4070. C,H,,F,N, requires: C, 35.60; H. 4.27; F. 48.27: N. 

11.86%; MR, 4166). IR spectrum: v,, 1600 cm-’ (C=N). 
2-Ethoxy-2:fluoroaminohexofluoropropune (XV). II (39 g. 00164 mole). C*H,OH (3.16 g 0069 mole) and 
metallic Na (0.17 g) were allowed to react in an ampoule for 3 days at 20” giving XV (1.92 g_ 51.3”/,). bp 
93-94”, np 1.3280. (Found: C. 26.16; H. 2.58; F. 56.91; N, 6.73. C,H,OF,N requires: C. 26.21; H. 264: 
F. 58.05; N, 6.11%). IR spectrum: v,,, 878,9@3,956.998,1028 (N--F); 3300.3410cn~’ (I+- H). NMR F” 
(BTF), ppm: doublet (J = 50.7 c/s) of septets (J = 11.6 c/s) + 774 (NFH). doublet (J = 11.6 c/s) + IO.7 
(CF,). NMR H’. ppm: triplet (J = 6.5 c/s) 1.3 (CH,). quartet (J = 6.5 c/s) 40 (CH,), doublet (J = 51.3 c/s) 
8.9 (NFH). 

2-Cyono-2-jluoroaminohexafluoropropane (XVI). Analogously II (4Q5 g, 0922 mole), HCN (2.1 g, O-078 
mole) and KCN (@195 g) gave XVI (256 g. 55:~). bp 83-84 ‘, no *” 1.3047. (Found: C, 22.48; H. 0.98; F, 6290; 
N, 13.18. C,HF,N, requires: C,22.85; H.0.48; F.63.33;N. 13.33X). IR spectrum: v,,910,957,104Ocm~ 
(N-- F); 2935, 3240 cm-‘. NMR F” (BTF). ppm: doublet (J = 45.6 c/s) of septets (J = 10.5 c/s) +61.2 
(NFH). doublet (J = ID5 c/s) + 69 (CF,). NMR H’. ppm doublet (J = 456 c/s) 11.4 (NHF). 

l-Fluoro-5.5-bis(trijluorome~hy~-Az-1.2.3-triozoline. (XVII). An ethereal diazomethanc soln was added 
dropwisc with stirring to II (4.5 g. 00246 mole) in 5 ml ether, cooling to - 50” until the mixture became 
pale-yellow. The reaction proceeded without nitrogen evolution. A major part of ether evaporated at 
100 mm Hg and while the ether evaporated the temperature of the bath was allowed to increase to + 15” 
and the vacuum to 40 mm. At 2 mm the remaining reaction mass was transferred to a trap cooled to -78” 
giving XVII (2 08 g (37 ‘A)). a liquid product which solidifiai at - 78”. IR spectrum : v,, 878.900.935. 1005. 
1032 (N-. F); 1568 (N=N); 2135 (Ng); 2873.2973.3020 cn-’ (C-- H). NMR F” (TFA), ppm: doublet 
(J = 11.3 c/s) -7.8 (CF,), broad signal -41.3 (NF). NMR H’, ppm: signal 46 (CH,). Mass spectrum: 
178 (M’ - 28. 36.4%). 159 (9.5%). 158 (11.3:Q. 128 (49.5%). 109 (12.5x), 78 (10.1%). 69 (ICOo/,). 33 (73.59;). 
31 (20.6%). 28 (13.7%). The spectrum was obtained on a Varian CH-8 instrument at U = 7lQ cV. 

I-Fluoro-2.2-bi.$trifluorome~hyl)aziridine (XIX). The ethereal soln of XVII obtained in a previous run 
was added dropwise carefully with periodic stirring 10 a reaction tlask containing concentrated H,SO,, 
nitrogen evolution was observed. The reaction mixture was distilled at 19-20”/145 mm into a receiver 
coolcd with dry ice, giving XIX (30 g. 38.5% basing on the starting II). bp 64-65”. ni” 1.2995. (Found: 
C, 2436; H, 1.21; F, 67.45. C,HIF,N requires: C, 24.38: H. 102; F, 67.51x.) IR spectrum: v,, 806.873, 
900,968 (N--F); 3043.3132 cm-’ (C-- H). Detailed discussion of the NMR H’ and F” is available from.3’ 

I-Fluoro-5-rrijluoromethy/-5-dijluoroomi~di~uorome~hyl-A~-1,2,3-~r~zo~i~ (XVIII). Analogously an 

l The detailed analysis of NMR spectra of XIII is in preparation. 
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