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ketones, with itself in the presence of SbO and possibly with nitrites.
These reactions are very unusual from a mecfltanuL.c standpoint and provide
novel heterocycles and polymer* with potentially useful properties.

Mew chemistry of perfluorolminos is exe~sjqafied by perfluoromethantmine,
.r-NF. A novel chlorofluorination of CIC , followed by dechorination with

Hg 2in T7AA provides an excellent high-yield synthesis. This Laine exhibits
a rich chemistry in the presence of fluoride ion, which generates the perfluoro-
methonainne ion C"1 I1 . The latter ts an excellent nucleophile for many
reactions leadinq lo novel ex.tuples of orqmnonitroqgen fluorine comvunds.
Perfluoreethanisos can 41sO be cationically polymerized to form a unique
I-r volyawr ow wlr. 4xid4rniI, ti C1 NU by hnlorje## provides the first
examples at N-blo- x--('lorodliknalnto. Cyclization of the dimer of Cr2 ,n
by C? loads to r nvel dikziradno, C? NC? *9. which undergoes a unique

rearranemont to Cr? 04Cr in the presece f Fr, Cr and Ni. Considerable
chomiatry observod ?or C?>N r can he extended to other inineos and some nitrites.
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PKOBLEM STMID!

Th. synthesis mW properties. of novel orqanonitroqen fluorine compounds

ware invootiqated with emphsib an the chemsistry of pert Luorinated osiridines.

imins and &mines.

SIWAIY (W IMPORTANT RMSLTS

OCairi~fes . I%* novel ox-seridiao -rturmy-.-furoaIaiw

cr k7c 6, waA extenlsively inwmn iq4ta'I anJd 4remarkable roaction chosistry hail
1 2

beat) eountl for tho cont,"-d. Thu rjspi'ws! I% daxiqnated by the acronym PFAM~

(Pon tasI WuArt.04 q,'r.jr*eW' oxi 6 1 11k..I It o.L~W" mtiouy Iis I I r It Iet A1 the C(M,resIa I IV

imort Int, sNu u r.ttgs. d *e-1 vclTr 11111WI). IIVt'' 11 tv4m (e~"T . t 1w ru .

atiQo of polymartt invilvionq 11w rin-s Icn4.intq ,( the epoxido by fluer*4e ton or

other b.'iea. Thus 11MP tfoc- the intervr"Iate CIP CTC 17 0 anion on attack by

fluoride ton. similar lphavl-w fr. f-%mnd for PrAWo.

NPq) I' Orr 9 CF Cr 0
4 2 2

PPAPO r -- acr IPC 0pr2(-

The anion tic-,onermitMc may ttwrs rt*.vct with appropti-sto nubttates of with the

* epoxide. or under stsitable crim1itionn, miss% of fluoride occurs leadinq to isoner-

Ocr CF CF 1 - F f CV CF C(O)F
3 22 3 2

O CIP "KIP 0 * ) r # CF NFC(O)F3 2 3

In the case of KFPO the industrial application- ie based on the attack of the

anion on HIPPO leadinq to homopolymrizat ion or an unsaturated f luorocompounds

leadinq to copolymers. The hosio and copollverizat ion of PFAPO in the som way

Is clearly feasible and homopolymers have been observed in reaction with CNIP

but these have not yet been characterized.
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Many nucleophilos 4ttdck PPAPO and a series of Interesting transformations

have been dem~onst rated.

PPAPO * IOU- -) Cr N(Nu)C(O)? * P_

4

VY CV', * Mui 4 KF.UVP

--- 4 C7 N 1(u) CV.N~fu

mu t~ an alkoxy or oirtat4ri~tup and tho dirwrixtion04 of ccIurts oftIy

with tho latte~r. 11w am'it uritt oft irarno -rouat let My 4140 b' Carritmd out when

Prvo io h.-w. i~twI tI).a *1 1thwit P- wufly uniqIu- rt.Irt ION114 nt 4tiervt-4 for

NPO. Thea. react ions 4re reki I., both f rom the standpoint tit their mechan-

isms and their preporat lye vo lts-. Aotw' of these reactionsl arc summarized in Schow'

Unique PFAPO Chemistry
(IhPO does not readily add to

unsaturated systems - PFAPO does.)

Cr3_,--0 CF2  polyimer

N CF3  CF
.CF 3-e N. (CH-I)IMSN pAOCF7uCFCl C 3  0

* ~~= * (H) 2(CHCH c z C l CFC-CF2

j-wvz CF (F3-~oc~~

CF3N-C*NSi(CN3P 3 -C(C4 3)2



A via t.ty of olef ins undorqu cyctoadditlons and many polar wwsaturate; besides

ketovows n nitrilos, will undoubtedly react, but have not yet been investiqated.

Of particular note are the polymers indicated and the perhaloqanated 1,3-oxaxoLidinws.

The latter are chemically and thermsilly vwry inert and the pert luorocompound formed

with totratluoroothylono ai% ar..lilt to #'iOOC 'rnd to untouchedl by hot encentretted

sulfuric acid or aqueous parontiAnjatu. The r'dlymer noted with CV 2WM 2 is not

jet vvt'l charsvtorzzrd but the, IoIil'4rity to fluorinated nitroso, nsbbeori and other

atlanto~mtwr* -iuch as Vitun in cleir. Under appropriate conditions. it cooas clear

tfr~t PWAPQ vn tie m-ido to p'lymeraxt' with -a variety of oletIns.

Ip Another oxa rns ivly Invo;5t Iqgtod compound ia prt luoromethan isine.

CV 2,94r. Tht' h-vloparnt tit' a.0 iis i-.1 styistiv%%ii, of thit inmasrial wou .1 Coljor

hrtkhr,skqh. Stirtiue fro-on r-.esialy ov.1olbl Nrl. CV .1W a.'In tw% prolmrod In

Cle I C (ml' 1' --- P C I C HelP

17M %,

CICF 2el *I IIq VCF 2*NF * 1"Cl 2

* The Che"Iso'ty of C? 2 iF leads readily to many new compouds including the first

examples of polymeric N-P evwmpounrun and pert luoroalkyamonium salIts. some of the

* remarkali chemistry of Cr.V i-% nsirivzed in *trhem 2. Much of this work it

truly uniquae and extension to *tb'hr imainel and nitriles in clearly ptossible

based on preliminary work.
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SCHEME 2

Some Chemistry of CF2-NF

C 3NI It Asl-.

I HF AsF5

(CFOO CFSO-H CF2-NF XOSOF FSO2OCF2NFX

I F.

CF3NF"

xz7 j~F 2 OffF I

CF3NFX CF3NFCF-NF RC(O)NFCF3
(X#I) Cs

CsF 
e

CF3 4F2  s CF3N-NCF3

N
I
F

ry Details of po me of the above Work as well as other research are

contaned in the pubilcatirm ljret ir the followinq section. In continuinq work

in this area. seven additional ruhlicattoos are In various states of preparation,

relatinq to the chemistry of sr 4-NF. C 2-MCI. other perhalogenated oxaziridines

and fluoride catalyzed and fluoride pronoted reactions of fluororarbon nitritles

and mines.
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