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Synthesis of perfluorcorganonitrogen compounds, perfluorooxatiridines, perfluoro-

imines, reactions of perfluorooxaziridines with nucleophiles, cyclosddition react-

ions of perfluorcoxaziridines, homo and copolysers of perfluorooxaziridines,

reactions of perfluoroimines, polymerization of perfluoroimines, fluoride cata-

lyzed reactions of perfluoroimines, fluoride promoted reactions of porfluonoutn&.

m-m“l“ and ensly 8y Slock manbev)

) - ;m reaction chemistry of the novel oxaziridine 2-trifluoromethyl-j,3-di-

. fluorooxaziridine, CM! , (acronym PPAPO-pentafluorocazapropene oxide) is des- .

' cribed, PFAPO shows -iny imilarities to HPPO-hexafluoropropene oxide, CPtrcr’d,

\ Hco-nrcully important monomer for polymer synthesis. PPAPO undergoes rlna opeat
Dy meny nucleophiles leading to polymers or compounds of the type CPFON(Mu)C(O)F,

The latter can be converted to amines CPCN(Mu)H by reaction with nﬂo}ur and

to imines CPF)=fu by reaction with KRP, irAPo also exhibits chuuzry unigque

, from that ofznm in that it underqgoes novel cycloadditions with olefins and — 7
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ketones, with itself in the presonce of SbF.’ and possibly with nitriles,
These reactions are very unusual from a mechanistic standpoint and provide
novel heterocycles and polymors with potentially useful properties.

o T

New chemistry of perfluoroiminos is exemgiified by perfluoromethanimine,
sz‘-ur. A novel chlorefluorination of CICN, followed by dechorination with

. Hg in TPAA provides an oxcellent high-yield synthesis. This imine exhibits
F a rich chemistry in the presence of fluoride ionh, which generates the perfluoro-
i nothonamine ion CPONF . The latter is an excellent nucleophile for many

reactions leading lo nove)] examples of organonitrogen {luerine compounds.
Porflucromethanimes can also be cationically polymerized to form a unique

N-F polymor ¢€¥ lﬂ’%“ ¢Ox1dation uf CF NF~ by halogens provides the (irst
exanmplos of N-b‘om«- -f luoros lkanani «, Cyclization of the dimer of crz-mr

by CsP leads to a novel dlaziridino, CF NCP_RP, vhich undorgoes a unique
tearrangomont to CF u-sncrl in the prndtcc 3! Po, Cr and Ni, Considerable
chemistry ohservod for CP_=NF can he extonded to othor imines and some nitriles.
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PROBLEM STUDIED

The synthesis and properties of novel organonitrogen fluorine coapounds
were investigated with emphasis on the chemistry of perfluorinated oxaziridines,

imines and amines.

SUMMARY OF INPORTANT RESULTS

xaziridines . The novel oxaziridine, 2-trifluoromethyl-3,3-difluorcoxaziridine,
ANAS A

Ci"l'l(.’rzd. vas extonsivoly 1nvesrigated aml 4 romarkable reaction chemistry hes

been ‘ound for the conpound. The rumpound 1s dosignated by the arronyn PFAPU

{pentaf lunrwaz ipropene oxide) and 1t shows eany slellarities e the commercially

imporrant heXal tu . fubtapete coxtide, Pl"(w "l“. M), I s ured for tiwe prepat-

ation of polymers invalving the ring opening of the cpoxide by flucride ton ot

other bases. Thus HFPO forme the intermediate cr}cw,cv’n' anion on attack by

flucride ton. Similar bohavier iz found for PPAPO,

HPPO » 1 —) -rr‘crzcr?n'-

PPAPO ¢ ¥ ——) 'cv‘umzo"

The eninn so generated may then react with appropriate subnatrates or with the

epoxide, or under suitable comiitions, losa of fluoride occurs leading to isomer-

ization,
» “w -
CF,CF CF 0 —) ¥+ CF.CF.CIOIF .
"CPNFCPOT" ) K+ cPNPC(OIF B
In the case of HPPO, the industrial application’ ..e based on the attack of the .y

anion on HFPO leading to homnpolymerization or on unsaturated f luorocompounds
leading to copolymers. The howo and copolymerization of PFAPO in the sawe way

is clearly feasible and homopolymers have been observed in reaction with CsP,

but these have not yet been characterized,
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Many nucleophiles attack PPAPO and a series of interesting transformat ions

have been demonstrated,

PPAPO + Nu —) crlumu)cco)r «r

{
NalF
{ v uzo —— crl'mmm . co2 + HrF
£
lo” —> CP_ = NNu ¢ KF-UF
2
3 91—) C?‘N(W)CP-M

MU 13 an alkoxy or porfluatu lkory acoup and the dimcrizatlon of ] occuen only
with the latter. The same serie: of transformat ion may also be carried out when
Nus«F.

PEAFU has beon showh T umdes . many Uniique foaet tons, not chiserved tor
MPPO. These reaections are resarkahle both from the standpoint of their sechan-

isms and their preparative value, Home of these reactions are summarized in Schemr

SCHEME 1

Unique PFAPO Chemistry
(HFPO does not readily add Lo
unsaturated systems - PFAPO does.)

CF.-N
3 \\\\o--crz + polymer
EF?‘O\\‘%-U
CF; 'Sbfs 3 CF
“CFyn Ko (cHa)3 | e N
C=Ns1(CH,), TN  CFysth, ClFC—CF,

\\ CFs

"2 Yo {N-CF )
CFy N 0 20-CF b
CF N=CaNS(CHy) 5 0——C(CHy),
5
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A variety of olefins undergu cycloadditions and many polar unsaturates besides
ketones and nitriles will undoubtedly react, but have not yet been investigated,
Of particular note are the polymers indicated and the perhalogenated 1,l-oxazolidines.
The latter are chemically and thermally very inert and the perfluorocompound forwed
with tetrafluorvothylene is stabile te H5%0°C and is untouched by hot concentrated
sulfuric acid or agquecus permanganate, The polymor noted with crz-cuz 18 not
vot well charactortzed but the similarity to fluorinated nitroso rubbers and other
clastomers wuch as Viton is clear, Under appropriate conditions, it cocms clear
that PFAPO can be made to polymerize with & varjoty of olefins,

{g{m. Ancther oxtensively investigated coepound 1s porfluoromethanimine,
cr:‘nl'. The kevelopment of a hidh yield synthesis of this material was a major

Breakthrouqh, Startine froe cerlily avad lable CION, CP?»M’ ton be propared in

over M yiald,
ClCH ¢+ CIF 2+ ¢~ cmfzucw

CICF_NCIF + g XML, CP=NF & WaCl,

The chemis*ry of CF_=NP loads rcadily to many new compounds including the first

2
examples of polymeric N-P cnmpounds and perfluorcalkyamonium salts. Some of the
rematkab le chemistry of CVZ-m-‘ in suremrized in Scheme 2. Much of this work is

truly unigque and extension to cther imines and nitriles is clcarly possible

based on preliminary work,




SCHEME 2
Some Chemistry of CFZ-NF

6
HF, Asf

t,
Ct NIM2ASI
S

(CF NF) LCFaS0H CF ,=NF X0S0,F FS0,0CF ,NFX

[

CF JNF
X P (0)F
! -~ RClO
z// lcrz-nr N
e \.
CF JNFX CF NFCF=NF RC(OINFCF
(x£1)
b l CsF
! Fe
CFN—CF, —S—r CFNeNCF,
,\ N
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mix‘. Detalls of some of the above work as well as other research are
contained in the publicatinn list ir the following section. In continuing work
in this area, seven additional publications are in various states of preparation,
A ‘ relating to the chemistry of srd—m', Cl'zrncl. other perhalogenated oxaziridines
' and fluoride catalyzed and fluoride promoted reactions of fluororarbon nitriles ,1

. and imines. .
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