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Polyfluoroalkyl Derivatives of Nitrogen. Part XL1II.l Reactions of N- 
Bromobis(trif 1uoromethyl)amine with 1 -Fluoropropene under Free-radical 
and under Ionic Conditibns 
By Robert N. Haszeldine,' Ilyas-ud-D. Mir, and Anthony E. Tipping, Chemistry Department, University of 

Manchester Institute of Science and Technology, Manchester M60 1 OD 

Photochemical reaction of N-bromobis(trifluoromethy1)amine with 1 -fluoropropene in the vapour phase gives a 
mixture of the 1 : I adducts 2-bromo-1 -fluoro-NN-bis(trifluoromethyl)propylamine and 2-bromo-2-fluoro-l- 
methyl-NN-bis(trifluoromethy1)ethylamine in the ratio 46 : 54. Under conditions conducive to the formation of 
ionic intermediates (-78 "C  in the dark in the liquid phase), stereospecific anti-addition to the olefin takes place 
and the 1 : 1 adducts are formed in the ratio 90 : 10 (cis-isomer) and 77 : 23 (rrons-isomer). All the adducts 
undergo dehydrobromination by anri-elimination to give the corresponding (€)- or ( Z )  -olefins, except for (1R.29- 
2-bromo-1 -fluoro-NN-bis(trifluoromethyl)propylamine, which undergoes mainly syn-elimination to afford a 
mixture of (€)- and (Z)-1 -fluoro-NN-bis(trifluoromethy1)prop-1 -enylamine in the ratio 82 : 18. 

THE reactions of N-bromobis(trifluoromethy1)amine with 
olefins have been widely investigated and two distinct 
modes of addition are believed to occur. Under free- 
radical conditions (u.v. or thermal), addition generally 
takes place readily to electron-rich or electron-deficient (1) + C H ~ C H M ~  4 (Cs)2N.CHMe. CHZBr + (('5)p.CHiCHMeBr [ i i i )  

adducts (11) and (111) [equation (iii)] in the ratio 60 : 40; 
addition under free-radical conditions gave the same 
adducts in the ratio 9 : 91.6 

olefins to give 1 : 1 adducts in high yield, and the (CF,),N* 
radical is considered to be the chain-propagating 
species 2 ~ 3  [equation (i)]. 

Under ionic conditions (liquid phase in the dark at low 
temperature) reaction of the N-bromo-amine (I) with 
cis- or trans-but-2-ene gave products resulting from 
exclusive anti-addition ; these reactions were interpreted 
as involving initial electrophilic attack of (I) polarised as 

(CF,),N-Br [equation (ii)]. 
6- 8+ 

Me Me Me 

' /  
H v C  - C - -- 

Br H 

However, addition of the E-bromo-amine (I) to 
propene under ionic conditions at -78 "C gave the 1 : 1 
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The reaction under ionic conditions was interpreted as 
involving either bidirectional nucleophilic attack on the 
intermediate cyclic bromonium ion (IV) [equation (iv)] 
or attack on a mixture of the cyclic bromonium ion (IV) 
and the open-chain carbocat ion (V) jequat ion (v)] , but 
it was not possible to  differentiate between these altern- 
atives. 

The reactions of the A'-bronio-amine I)  with ally1 
chloride and ally1 bromide in the dark at -78 "C also 
resulted in bidirectional addition.6 

In the present work cis- and trans-l-fluoropropenc 
(VIa and b) 7-9 have been synthesised and their reactions 
with the N-bromo-amine (I)  under free-radical and ionic 
conditions have been studied to determine if bidirectional 
radical and ionic addition to this olefin takes place and, 
if possible, to determine the mechanism of ionic addition. 
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The isomers (VIa and b), in the ratio 70 : 30, were 
obtained by the new route shown in equation (vi). 
Attempted dehydrofluorination of the precursor, EtCHF,, 
with potassium hydroxide was unsuccessful, as was the 
attempted preparation of the alternative precursor, 
EtCHFC1, by fluorination of 1, l-dichloropropane with 
antimony (111) fluoride. 

from the (lR,BR)-isorner (VIIIb), whereas adduct A gave 
a mixture (96%) of the (E)- (VIIb) and (2)- (VI1a)isomers 
of the olefin (VII) in the ratio 82 : 18. The (2)-isomer of 
the olefin (VII) would be expected to arise by anti- 
elimination of hydrogen bromide from the (1R,2S)- 
adduct isomer (VIIIa). However, the olefin mixture 
formed shows that the elimination is not stereospecific 

z CH,-CH:CHF (53%) ( v i )  
flow pyrolysis 

69OoC, ca. 10 mmHg 
EtCHO 3 EtCHFz 

Photochemical reaction of a mixture of the olefin 
isomers (VIa and b) in the ratio 70 : 30 and the N-bromo- 
amine (I) (1 : I molar ratio) gave NN-bis(trifluoromethy1)- 
amine @yo), a mixture (88%) of four 1 : 1 adducts 
(A-D) in the ratio 24 : 22 : 27 : 27, and a small amount 
of higher-boiling material. The adducts were identified 
on the basis of their mass and n.m.r. spectra and the 
olefins obtained on dehydrobromination. Adducts A 
and B gave similar n.m.r. spectra, showed base peaks at  
nzic 184 ([(CI;,),N*CHF]+} in their mass spectra, and on 
dehydrobromination afforded l-fluoro-NN-bis(trifluor0- 
methy1)prop-l-enylamine (VII), thus showing that they 
were both isomers of 2-bromo-l-fluoro-NN-bis(trifluoro- 
methy1)propylamine (VIII). Adducts C and D gave 
similar n.m.r. spectra, showetl strong peaks at wq'e 180 
([(CF,),N*CHMe]+) in their mass spectra, and on dehydro- 
bromination afforded 2-fluoro-l-methyl-NN-bis(trifluoro- 
1nethyl)vinylamine (IX) , thus showing that they were 
isomers of 2-bromo-2-fluoro-l-met hyl-NN-bis (trifluoro- 
methyl) et hylamine (X) . 

( C F 3 )  2 N.CF : CHMe (CF3 j2  N.CHF.CHBrMe 

The stereochemical structures of the four adducts 
(A-D) were determined by (i) the stereochemistry of the 
olefins formed on dehydrobromination, (ii) a consideration 
of the vicinal H,H and H,F n.ni.r. coupling constants 
(Table l ) ,  and (iii) the observation that only adducts B 

TABLE 1 
N.1n.r. coupling constant for the adducts 

:lclduct J~la/Hz Assignment JH~IHz Assignment 
A 9.6 anti 6.3 gauche 
B 10.8 anti 1.6 gauche 
C 6.9 gauche 12.6 anti 
D 8.8 anti 7.0 gauche 

and C were formed by addition of the N-bromo-amine 
(I) to the cis-olefin (VIa) under ionic conditions (see 
later). 

Adduct B gave the (E)-isomer of the olefin (VII) (96%) 
on dehydrobromination, as expected for anti-elimination 

and either that syn-elimination from adduct (VIIIa) is 
favoured or that elimination involves an E1cB mechan- 
ism in which, surprisingly, the favoured olefin is the 
(E)-isomer with the bulky (CF3),N and CH, groups cis. 
The addition of the bromo-amine (I) to the cis-olefin 
(VIa) under ionic conditions gave isomer B and not 
isomer A, and so isomer B is the product of anti-addition, 
i.e. the (lR,2R)-isomer (VIIIb), which confirms the 
assignments made. 

Adducts C and D underwent dehydrobromination 
stereospecifically to give the (2)- (99%) and (E)-  (97%) 
isomers (IXa) and (IXb), respectively, as expected for 
anti-elimination from the (1R,2S)- (Xa) and (1R,2R)- 
(Xb) adduct isomers, respectively. These assignments 
were confirmed by the observation that addition of (I) 

H H 

H H 

to the cis-olefin (VIa) under ionic conditions gave adduct 
C and not adduct D and by the n.m.r. coupling constants 
shown in Table 1. These conclusions, coupled with the 
n.m.r. evidence shown in Table 1, indicated that the 
preferred conformations for the four adducts are as 
shown in Scheme 1. 

The preferred conformations of adducts (Xa and b) 
are, as expected, those in which the bulky (CF3)zN and 
Br groups are anti, and the preferred conformations of 
adducts (VIIIa and b) are those in which the (CF,),N 
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group is anti to the bulky bromine atom and the bulky 
methyl group, respectively. 

initial (CF,),N- radical attack at each end of the double 
bond in olefin (VI) (Scheme 2). The very different 
results obtained for addition under ionic conditions (see 
later) mean that it is unlikely that significant addition 
via a competing ionic pathway is taking place under 
photochemical conditions. It has been found previously 
that (CF,),N* radical attack on vinyl fluoride1* and 
propene5 occurs to the extent of ca. 90-95y0 on the 
terminal CH, group in both olefins. These results also 
indicated that a fluorine atom and a methyl group 
stabilise an adjacent lone electron to a similar degree and 
they are thus consistent with the present observations. 

The free-radical addition is not anti- or syn-stereo- 
specific since an olefin ratio [(VIa) : (VIb)] of 70 : 30 gave 
the adducts (VIIIa and b) and (Xa and b) in ca. 50 : 50 
ratio in each case. 

The formation of NN-bis( trifluoromethy1)amine (3%) 
and a high-boiling residue in the reaction indicates that 
allylic hydrogen abstraction and perhaps telomerisation 
reactions are also taking place. 

The reaction of the N-bromo-amine (I) with an excess 
of a mixture of olefins (VIa and b) (ratio 76 : 24) in the 
liquid phase in the dark at -78 "C gave a mixture (97%) 
of the adducts (VIIIa) (22%), (VIIIb) (61y0), (Xa) (7y0), 
and (Xb)  YO), in the ratio 23 : 63 : 7 : 7, together with 
the excess of olefin (VIa and b) (ratio 84 : 16). The 
recovered olefin ratio is as expected from reaction involv- 
ing bidirectional anti-addition of (I) to the olefins (VIa 
and b) as shown in Scheme 2. 

The exclusive anti-addition was confirmed by reaction 
of the N-bromo-amine (I) with an excess of the cis-olefin 
(VIa) under comparable conditions, which gave the 
adducts (VIIIb) (70%) and (Xa) (9%) in the ratio 89 : 11, 
and, surprisingly, the compound MeCHBPCHF, (XI) 
(13%); the recovered olefin was exclusively the cis- 
isomer (VIa). 

These results are consistent with bidirectional nucleo- 
philic attack on intermediate cyclic bromonium ions 
(XIIa and b), formed by electrophilic attack by (I) on 

F F ,. /N(CF3)Z 
\ / H  ant i -  + H&-c---H + (1) .;- H-C-C---H 

H /":f Me ( CF3)zN Me 6 r  Me 
I \  / \  addit ion 

( Y l b )  (Vm a1 (Xb) 
SCHEME 2 

The 1 : 1 adducts (VIII) and (X) are formed in reason- the olefins (VIa and b), respectively [equations (vii) and 
ably high yield (88%) and so the adduct ratio 46 : 54 is (viii)]. 
meaningful and represents the relative amounts Of 10 J. Freear and A. E. Tipping, J. Chem. SOC. ( C ) ,  1969, 1965. 
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Ionic addition of hydrogen bromide to the olefin (VI) 
gives l-bromo-l-fluoropropane exclusively, indicating 

that the carbocation MeCH,*CHF is more stable than 

the alternative CH,F*tHMe.ll Therefore if an open- 
chain carbocation were involved in the reaction of the 

of the anion (CF,),N- to give fluoride ion and perfluoro-2- 
azapropene, CF,*N:CF,, which was also observed in the 

on the CHF group of the cyclic bromonium ion inter- 
mediate (XIIa); it is possible that fluoride ion attack on 
the CHMe group in the ion (XIIa) also took place, but 

+ products, followed by nucleophilic attack of fluoride ion 

Me F 

Br 

Me H 
B I 

8 / 

(CF3)2N b (Ym a) + (Xb) (v i i i )  8- s+ 
(CF,)2 N-Br + (Ylb) - H-t-c-F 

L/ 

olefin (VI) with the N-bromo-amine (I) it would be 
expected to have structure (XIII) and react to give a 
mixture of adducts (VIIIa and b) [equation (ix)]. The 

the product from such attack, CHFMe-CHFBr, would be 
expected in low yields only and could have remained 
undetected. Similar BrF adducts have been observed 
Dreviouslv in the Products from the reactions of the 

(CF34NBr+ (m) + M e C H B r . ~ H F  (ma)+mb) ( ix)  Lromo-aAne (I) &th certain fluoro-olefins, e.g. vinyl 
fluoride .lo 

Cxm, 
absence of the adduct (VIIIa) in the products from the 
reaction of (I) with the cis-olefin (VIa) indicates that the 
carbocation (XIII) is not formed. 

EXPERIMENTAL 

Reactants and products were manipulated, where possible, 
in a conventional vacuum system to avoid contamination 

TABLE 2 
Adduct isomer ratios obtained from ionic addition of N-bromobis(trifluoromethy1)amine to olefins a t  - 78 "C 

Olefin I I Ratio 
Adducts 

CH,:CHMe (CF,) ,N*CH,*CHBrMe (CF,) ,N*CHMe*CH,Br 40 : 60 

66 : 34 CH, :CH*CH ,C1 (CF,) ,N-CH,CHBrCH,Cl (CF,) ,NCH(CH,Cl) CH,Br 
CH,:CHCH,Br (CF,) ,N.CH,CHBrCH,Br (CF,) ,N*CH(CH,Br), 85 : 15 

89:  11 cis-CHFXHMe (CF,) ,N*CHFCHBrMe (CF,) ,N*CHMeCHFBr 

(111) (11) 

(VIII) (X) 
cis-CHFXHMe + 
trans-CHFICHMe 

(VIII) 

(VIII) 

The present results thus indicate strongly that the 
observed bidirectional addition of the N-bromo-amine (I) 
to  p r ~ p e n e , ~  allyl chloride,6 and allyl bromide at -78 "C 
in the dark also involves cyclic bromonium ion inter- 
mediates which undergo bidirectional nucleophilic attack. 
The adduct ratios obtained from reaction of these olefins 
and olefin (VI) with the N-bromo-amine (I) at -78 "C in 
the dark are shown in Table 2. 

It is not clear why the reaction of (I) with the cis- 
olefin (VIa) under ionic conditions gave some of the 
adduct (XI) whereas none was detected in the reaction 
with the mixture of cis- (VIa) and trans- (VIb) olefins. 
Compound (XI) is considered to arise by decomposition 

90: 10 

77 : 23 

with air or moisture. Products were separated either by 
repeated fractional distillation in vacuo or by preparative- 
scale g.1.c. [Perkin-Elmer F21 or Pye 104 machine; columns 
packed with trixylyl phosphate (TXP), Kel-F 10 oil, or a 
fluorinated silicone oil (QFl) on Celite]. The identities of 
products were established by molecular-weight determin- 
ation (Regnault's method), elemental analysis, i.r. spectro- 
scopy (Perkin-Elmer 257 spectrophotometer with sodium 
chloride optics), n.m.r. spectroscopy (Perkin-Elmer R10 
instrument operating at 56.46 MHz for lgF and 60.0 MHz 
for lH or Varian HA 100 spectrometer operating a t  94.1 
MHz for I9F and 100.0 MHz for lH; external trifluoroacetic 

11 R. N. Haszeldine, I-ud-D. Mir, and A. E. Tipping, un- 
Published results. 
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acid and internal tetramethylsilane as the respective 
references), and mass spectrometry (A.E.I. MS902 spectro- 
meter), -/- 

Preparation of l-FZuoropropene.-A mixture of propion- 
aldehyde (50.0 g, 1.1 mol) and sulphur tetrafluoride (118.8 g, 
1.1 mol) was heated in a rocked stainless steel autoclave 
(ca. 500 cm3) a t  50 "C (16 h) and the volatile product was 
bubbled through aqueous sodium hydroxide ( h i  ; 2 000 cm3), 
dried by passage through two tubes containing potassium 
hydroxide pellets and phosphorus pentaoxide, respectively, 
and identified as 1,l-difluoropropane (27.84 g, 0.347 mol, 
41%) (Found: M ,  79. Calc. for C,H,F,: M ,  80). The 
clifluoropropane (5.45 g ,  68.2 mmol), passed in vacuo a t  ca. 
10 mmHg through a silica tube (75 cm; 1.5 cm id . )  packed 
with silica chips and heated a t  690 "C, gave (i) impure silicon 
tetrafluoride and (ii) a mixture (68.0 mmol) of l-fluoro- 
propene, propyne, and carbonyl fluoride, which was bubbled 
in vucuo through traps containing ammoniacal copper(1) 
chloride and aqueous potassium hydroxide (5% v/v), and 
the resultant material was dried by passage over phosphorus 
pentaoxide. The product was identified as 1-fluoropropene 
(VI) (2.13 g, 35.5 mmol, 53%) (Found: C, 60.3; H, 8.5; 
F, 31.1%; M ,  60. Calc. for C,H,F: C, 60.0; H, 8.3; F,  
31.6% ; M ,  SO), b.p. - 18 to -22 "C, present as a mixture of 
the cis- (VIa) and trans- (VIb) isomers in the ratio 70 : 30 as 
shown by n.m.r. spectroscopy and g.1.c. (4 m Kel-F 10 oil 
a t  22 "C) ; the isomers were separated by g.1.c. (10 m QFl  
a t  -23 "C) and the n.m.r. spectra of the separated isomers 
were identical with those r e p ~ r t e d . ~  

Reaction of I-FZuoropropene with N-Brornobis(tripuoro- 
methyZ)umine.-(a) Photochemicd. A mixture of the olefin 
(0.52 g, 8.89 mmol) and the N-bromo-amine (2.1 g, 9.06 
mmol), mixed in VUGUO in the vapour phase in a Pyrex bulb 
(ca. 5 dm3) and irradiated (18 h) ca. 15 cm from a Hanovia 
5600 medium-pressure U.V. lamp, gave a mixture (0.08 g, 
0.46 mmol) of unchanged N-bromo-amine (0.05 g, 0.22 
mmol, 3% recovered), NN-bis(trifluoromethy1)amine 
(0.03 g, 0.22 mmol, 3%), and perfluoro-2-azapropene 
(0.02 mmol) as shown by i.r. spectroscopy and g.1.c. (4 m 
Kel-F 10 a t  22 "C) and a mixture (2.26 g, 7.74 mmol, 88%) 
of four 1 : 1 adducts (A-D) in the ratio 24 : 22 : 27 : 27 as 
shown by g.1.c. (7.5 m TXP a t  70 "C). The four products 
were separated by g.1.c. (as above) and were identified 
as (lR, 2S)-2-bromo- 1-fluoro-NN-bis( trifluorometI~yZ)propyZ- 
amine * (VIIIa) (0.54 g, 1.86 mmol, 21%) (Found: C, 20.7: 
H, 1.8; F, 45.5; N, 4.5%; M+, 292. C,H,BrF,N requires 
C, 20.6; H, 1.7; F, 45.6; N, 4.8%; M ,  292), b.p. (Siwolo- 

fluoronzethyZ)pro~yZamine * (VIIIb) (0.50 g, 1.70 mmol, 
19%) (Found: F, 45.6; N, 4.8%; M+, 292), b.p. (Siwolo- 
boff) 103-104 "C ; ( 1 R, 2s) -2-bromo-2-fluoro- l-methyl-NN-bis- 
(trifluoromethyl)ethyZarnine * (Xa) (0.61 g, 2.09 mmol, 24%) 
(Found: C, 20.8; H, 1.7; F, 46.2y0), b.p. (Siwoloboff) 103- 
104 "C ; and ( 1 R, ~ R ) - ~ - ~ Y O T T Z O - ~ - $ ~ O ~ O -  1 -methyl-XN-bis (tri- 
j9uoromethyZ)ethyZamine * (Xb) (0.61 g, 2.09 mmol, 24%) 
(Found: C, 20.7; H, 1.8; F, 45.5; N, 4.7y0), b.p. (Siwolo- 

A small amount (0.25 g) of unidentified higher-boiling 
material was recovered from the reaction tube. 

(b) In the dark. A mixture of the olefin (1.10 g, 18.3 
mmol) (cis : trans 76: 24) and the N-bromo-amine (3.0 g, 
12.9 mmol), maintained (17 h) a t  -78 "C in the dark iut 
vacuo in a Pyrex ampoule (ca. 100 cm3), gave (i) a mixture 
(9.04 mmol) which was shown by i.r. spectroscopy and g.1.c. 

boff) 104-1 05 "C ; (lR, ~ R ) - ~ - ~ ~ o T T z o -  l-fluo~o-NN-bi~(tri- 

boff) 110-111 "C. 

(4 m Kel-F 10 a t  22 "C) to consist of unchanged l-fluoro- 
propene (0.47 g, 7.78 mmol, 43% recovered) (cis : trans ratio 
84 : 16) and small amounts of NN-bis(trifluoromethy1)- 
amine, perfluoro-2-azapropene, and an unknown component 
with an i.r. band a t  5.67 pm and (ii) a mixture (3.05 g) shown 
by g.1.c. (7.5 m TXP a t  70 "C) to contain compounds (VIIIa) 
(0.70 g, 2.40 mmol, 22%), (VIIIb) (1.91 g, 6.54 mmol, 61%), 
(Xa) (0.21 g, 0.73 mmol, 7%), and (Xb) (0.21 g, 0.73 mmol, 
7%) in the ratio 23 : 63 : 7 : 7. In a second experiment a 
mixture of the cis-isomer (VIa) (0.32 g, 5.26 mmol) and the 
N-bromo-amine (0.82 g, 3.50 mmol), treated as described in 
the first experiment (36 h), gave (i) unchanged cis-olefin 
(0.12 g, 1.95 mmol, 37% recovered), (ii) a fraction (0.60 
mmol) consisting mainly of perfluoro-2-azapropene, together 
with a small amount of NN-bis(trifluoromethyl)amine, and 
(iii) a mixture (0.84 g, 3.07 mmol) which was separated by 
g.1.c. (6 m TXP a t  80 "C) into its three components, identified 
as compounds (VIIIb) (0.68 g, 2.33 mmol, 70%) and (Xa) 
(0.09 g, 0.305 mmol, 9%) and 2-bromo-1,l-difluoropropane 
(XI) (0.07 g, 0.434 mmol, 13%) in the ratio 76 : 10 : 14. 

Dehydrobrornination of the 1 : 1 Adducts.-(a) (1R,2S)- 
2-Bromo- l-fluoro-NN-bis (trifluorome2hyZ)propyZami~e 
(VIIIa). A mixture of the adduct (0.32 g, 1.10 mmol) and 
powdered potassium hydroxide (6 g), heated in vacuo a t  
40 "C (30 min) and occasionally shaken, gave a volatile 
fraction (0.223 g, 1.06 mmol, 96%) (Found: C, 28.6; H, 
2.0; N, 6.7%; M ,  211. Calc. for C,H,F,N: C, 28.4; H, 
1.9; N, 6.6%; M ,  211) which was shown by n.m.r. spectro- 
scopy to be a mixture of (E)-1-fluoro-NN-bis(trifluor0- 
methy1)prop-l-enylamine (VIIb) (0.18 g, 0.87 mmol, 79%) 
and the (2)-isomer (VIIa) (0.04 g, 0.19 mmol, 17%); 
~[(Z)-isomer] 5.32 [l H, dq, vinylic H, JH.p(hans) 25.2, 
JHJ&&em (7.2HzI and 8.78 (3 H, mult, CH,), 8p - 18.0 [6F, 
d (CF3),N, J C p , , p ( g e m )  4.0 Hz] and 19.4 (lF,  dmult, vinylic 

(b) (lR, 2R)-2-Bromo- 1-fluoro-NN-bis(trifluoromethy2)- 
popylamine (VIIIb). A mixture of the adduct (0.67 g, 
2.29 mmol) and powdered potassium hydroxide (6 g), 
treated as in (a), gave (E)-l-fEuoro-NN-bis(trifluo~owzeihyZ)- 
prop-l-enylanzine * (VIIa) (0.46 g, 2.21 mmol, 96%) 
(Found: C, 28.7; H, 1.8; F, 62.7; N, 6.8%; M ,  211. 
Calc. for C,H,F,N: C, 28.4; H, 1.9; F, 63.0; K, 6.6%; 

F). 

. - .  

M ,  211), b.p. (isoteniscope) 43.1 f 0.5 "C; A,, 5.80s pm 
()c:C( str.). 

(c) (1 R, 2s) -2-Bropno-2-~uovo- l-methy2-NN-bis(trifluoro- 
nzethyZ)ethyZamine (Xa). A mixture of the adduct (0.186 g, 
0.638 mmol) and powdered potassium hydroxide (5 g), 
treated as in (a), gave (Z)-2-fluoro- l-methyZ-NN-bis(trifluor0- 
rnetIzyZ)vinyZamine * (IXa) (0.133 g, 0.634 mmol, 99%) 
(Found: C, 28.6; H, 2.1%; M ,  211. Calc. for C,H,F,N: 
C,28.4; H, 1.9%; fW,211), b.p. (isoteniscope) 38.4 & 0.5 "C; 
Amx. 6.85s pm ( y : C <  str.). 

(d) (lR,2R)-2-Bromo-S-fEuoro- l-methyZ-NN-bis(trifluoro- 
methyZ)ethyZamine (Xb). A mixture of the adduct (0.526 g ,  
1.80 mmol) and powdered potassium hydroxide (6 g), 
treated as in (a), gave (E)-2-fluoro-l-methyZ-NN-bis(trifluoro- 
methyZ)vinyZa.wzine * (IXb) (0.369 g, 1.75 mmol, 97%) 
(Found: C, 28.5; H, 2.1%; M ,  211), b.p. 37.6 f 0.5"C; 
A,,,, 5.88m pm (>C:C< str.). 
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f Spectral data for conipounds marked with an asterisk are 
available as Supplementary Publication No. SUP 21673 (8 pp.). 
For details of Supplementary Publications see Notice to Authors 
No. 7, J.C.S. Perki.12 I ,  1975, Index issue. 


