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1.45 (d, 3 H, Me, ] j  = 6.2 Hz); 4.00 and 4.51 (dd and t, t H 
and I H, CHz, AB part of the ABX system, 2JAB = 8 Hz, 
]JAx. = 7 Hz, and 3./nx = 8 Hz); 4.84 (m, I H, CH). 
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Reactions of hexafluoropropene oxide with Sb v and Bi v oxygen-containing compounds 
were studied. The E=O (E--O) groups were found to be transformed into the EF 2 (E--F) 
(E = Sb or Bi) groups. 
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difluoride, triphenylbismuth difluoride. 

Earlier, we have studied the reaction of  hexafluoro- 
propene oxide ( H F P O )  with phosphoryl compounds,  t,z 
It was shown that the P = O  groups were thereby trans- 
formed into the PF 2 groups. Taking into account  that 
this reaction occurs  relatively smoothly  with compounds  
containing a very stable phosphoryl P = O  group, one 
could assume that such transformations are also possible 
in the case of  compounds  of  o ther  Group V elements 
containing the E = O  group. 

With the goal o f  testing this kssumption, we intro- 
duced some oxygen-conta in ing compounds  of  ant imony 
and bismuth into reaction with HFPO.  It turned out 
that H F P O  reacts with Ph3Sb=O even at room tempera-  
ture to give Ph3SbF 2. 

PhaSb=O ~ Ph3$bF 2 

Ph3SbF 2 was identified by 19F N M R  spectroscopy. 
T h e  c h e m i c a l  shif t  o f  the  Ph3SbF 2 f o r m e d  
(SF(CF3COOH) - 7 5 . l )  corresponded to 8F(CFCI  3) 
--153.2 described in the literature. ~ The product  4 o f  a 
reaction that we reproduced possessed a similar chemi -  
cal shift (~i F -75 ) .  

Ph3Sb + XeF 2 --~- Ph3SbF 2. 

The yield o f  Ph3SbF 2 was determined by integrating 
the signals for Ph3SbF 2 and m-fluorotoluene,  which was 
added to the reaction mixture after the react ion was 
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completed.  Ph3SbF 2 was isolated f rom the reaction mix- 
ture only in small yield (9%), which is probably ex- 
plained by the s imultaneous formation o f  a bisatkoxy 
derivative according to the scheme 

0 / \  
Ph3SbF:~ + 2 F2C--CF--CF a ====~ PhaSb(OC3F7)2. 

The reversible formation o f  perfluoroalkoxides from 
H F P O  and fluoride anion is described in the literature, s 

Bi v compounds  enter  into reaction with H F P O  with 
the same ease. Ph3BiF 2 is formed when a flow of  H F P O  
is passed through a suspension of  Ph3BiCO 3 in boiling 
benzene.  

Ph3BiCO 3 ~ Ph3BiF 2 

A signal 8 F - 8 2 . 7  was present in the 19F N M R  
spectrum of  the reaction mixture. A similar chemical  
shift (~5 F - 8 3 )  is observed ~ for the product of  a reaction 
that we reproduced 

Ph3Bi § XeF 2 ~ PhaBiF 2. 

The yield of  Ph3BiF 2 was determined by 19F N M R  
spectroscopy by integrating the signals for Ph3BiF 2 and 
CrFr ,  which was added to the reaction mixture after the 
reaction was completed .  Ph3BiF 2 was isolated (in small 
yield, like Ph3SbF~) from the reaction mixture. It gave 
satisfactory e lementa l  analysis data. 

After H F P O  was passed through a benzene solution 
o f  Ph3Bi=O at room temperature ,  Ph3BiF 2 (SF --82.8) 
was also detected in the reaction mixture by 19F N M R  
spectroscopy. 

Ph3Bi=O - - ~  Ph3BiF z 

However,  in this case, the yield of  PhjBiF  2 was only 
6%. This is probably due to the very high thermal 
instability of  the initial Ph3Bi=O, which slowly decom-  
poses in a benzene solution even at room temperature 
(in other  solvents, according to the literature data, 7 
ei ther Ph jB i=O is insoluble or its decomposi t ion rate is 
higher). 

Experimental 

tgF NMR spectra were recorded on a Broker CXP-200 
spectrometer (188 MHz) with proton decoupling in CDCI 3 
and acetone-dr, CFzCOOH was used a~ the external standard. 
Commercially available HFPO as well as reagents prepared 
according to de~ribed procedures (Ph3SbO, II Ph3BiCO3, 9 and 
Ph3BiO 7) were used. 

Reaction of t iFPO with Ph3SbO. HFPO was passed through 
a solution of Ph]SbO (0.192 g, 0.52 mmot) in 15 mL of 
a~hydrous CH2CI r at room temperature for 9 h until Ph~SbO 
completely dissolved. The solvent was removed in vacuo. A 
singlet signal of Ph3SbF 2 (,r -75.1) was prescnl in the 

19F NMR spectrum of the reaction mixture. The yield of 
Ph3SbF 2 (31%) was determined by integrating the signals for 
Ph3SbF 2 and m-fluorotoluene, which was added to the reac- 
tion mixture after the reaction was completed. The solvent was 
removed in vacuo. The residue was washed with n-heptane 
(4• 1 mL), and the solutions were combined and concentrated 
to dryness. The residue was crystallized from n-heptane to give 
Ph3SbF 1 (0.018 g, 9%), m.p. 114--115 *C (cf Refs.: m.p. 
115 *C l~  121--122 *C 4). 

Reaction of HFPO with Ph3BiCO 3. HFPO was passed 
through a boiling suspension of Ph3BiCO 3 (5.24 g, 10.5 mmol) 
in 50 mL of anhydrous C6H 6 until Ph~BiCO 3 completely 
dissolved (14 h). The solvent was removed in vacuo. A singtet 
signal of Ph3BiF 2 (8 F -82.73) was present in the 19F NMR 
spectrum of the reaction mixture. The yield of Ph3BiF 2 (41%) 
was determined by integrating the signals for Ph3BiF 2 and 
C_~Fr, which was added to the reaction mixture after the 
reaction was completed. The reaction mixture was washed 
three times with hot n-hexane, and the solutions were com- 
bined and concentrated to dryness. The residue was reprecipi- 
toted twice with n-hexane from a hot benzene solution to give 
Ph3BiF 2 (0.08 g, 2%), m.p. 148--153 *C (el Refs.: m.p. 
127.5 ~ tl and 158.5--159 *C Iz). Found (%): C, 45.19; 
H, 3.30. CigHtsBiF 2. Calculated (%): C, 45.20; H, 3.16. 

Reaction of HFPO with Ph3BiO. HFPO was passed through 
solution of Ph3BiO (0.048 8, 0.105 retool) in 10 mL of 
anhydrous CrH 6 at room temperature for 5 h. The solvent was 
removed in vacuo. A singlet signal of  Ph3BiF 2 (fiF --82.8) was 
present in the 19F NMR spectrum of  the reaction mixture. The 
yield of Ph3BiF 2 (6%) was determined by integrating the 
signals for Ph3BiF 2 and m-fluorotoluene, which was added to 
the reaction mixture after the reaction was completed. 
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An unusual direction of the reaction of 2-(cyclopent-2-enyl)antline hydrochloride with 
dimethyldioxirane was found: the formation of two isomeric products, viz., 3- and 6-chloro- 
2-(cyclopent-2-enyl)anilines, was observed. 

Key words: 2-(cyclopent-2-enyl)aniline hydrochloride, dimethyldioxirane, 3-chloro- 
2-(cyclopent-2-enyl)aniline, 6-chloro-2- (cyclopent -2-e nyl)aniline. 

It has recently been shown that dimethyldioxirane 
(DMDO) can be used for selective epoxidation of pri- 
mary and secondary N-alkenylamines, t -3  which is 
achieved after preliminary protection of the amino group 
as an ammonium salt or a complex with BF 3. Hydro- 
chlorides of aliphatic amines are oxidized by DMDO to 
nitro compounds. 4,s 

We studied the possibility of epoxidation of ortho- 
alkenylarylamines,  in particular,  2-(cyclopent-  
2-enyl)aniline (1), with the aim of further using this 
methodology as the key stage in the synthesis of hardly 
accessible nitrogen-containing heterocycles. The amino 
group was protected by converting amine 1 into hydro- 
chloride 2, which is well soluble in organic solvents. 
When we studied the reaction of salt 2 with DMDO, we 
found that it occurs in an unusual direction leading to 
the formation of 3-chloro-2-(cyclopent-2-enyt)aniline 
(3) and 6-chloro-2-(cyclopent-2-enyl)aniline (4) in 21 
and 27% yields, respectively. The structures of the com- 
pounds obtained were established by IH NMR and IR 
spectroscopy and mass spectrometry and confirmed by 
the data of elemental analysis. , 

For example, the mass spectra of compounds 3 and 4 
indicate that each of them contains one chlorine atom 
in the molecule. The identity of the high-field portions 
of the ZH NMR spectra of compounds !, 3, and4 due to 

HCI 

2 3 

c, Nm 

4 1 

the protons of the cyclopentenyl fragment 6 is evidence 
for the localization of the chlorine atom in the aromatic 
ring of molecules 3 and 4. The absence of singlet signals 
in the region of aromatic protons (at S 6.5--7.5) and the 
appearance of a doublet of  doublets in the same region 
indicate that the chlorine atom is located in positions 3 
or 6 of the aromatic ring. For isomers 3 and 4, the 
signals confirming this position were assigned by the 
double resonance method. Irradiation of a doublet of 
doublets at ~ 7.00 results in the appearance of singlets at 
5 6.66 and 6.86 in the IH NMR spectrum of compound 
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