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COMMUNICATION 1. RADICAL CHARACTER OF 

TRANSFORMATIONS OF NITROCYCLOHEXADIENONES (QUINNITROLS) 
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A.  G. B u d n i k ,  V .  D.  S h t e i n g a r t s ,  UDC542.944+546.16+547.592.3+541.515 
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It has been found that  pe r f l uo roa rom a t i c  compounds can take pa r t  in e lec t rophi l ic  addition reac t ions  
[1-5]. In this connection, polyf luorinated ni t rocyclohexadienones  (quinnitrols) a r e  of in te res t  as compounds 
model l ing the p r o p e r t i e s  of in te rmedia te  products  of the above reac t ions .  In pa r t i cu la r ,  it can be a s sumed  
that in view of the s i m i l a r i t y  of e lec t ron ic  sheaths Me p rope r t i e s  of group -CFNO 2-  in quinnitrols  (A) and 
a - c o m p l e x e s  (B) should be s i m i l a r  

O 
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Most of the t r an s fo rm a t i ons  of polyfluoroquinni trols ,  and quinnitrols  as well, a re  connected with the 
d isrupt ion of the C - N  bond [3, 6-8]. It has  been shown in [6] that r eac t ion  of 2, 4, 6 - t r i - t e r t -bu ty lphenoxy l  
with ni t rogen dioxide leads to the fo rma t ion  of the cor responding  quinnitrol; it has  been postulated that the 
l a t t e r  can undergo a r e v e r s e  hemolyt ic  decomposi t ion.  Ley and Miiller [7] a s sumed  that  in acidic media the 
decomposi t ion  of a lkylated quinnitrols  involves an ionic mechan i sm with the fo rmat ion  of anion NO 2 and 
cation A r e  +. 

T h e r e  is no informat ion  in the l i t e r a tu re  about the c h a r a c t e r  of the disrupt ion of C - N  bonds in r e a c -  
t ions of quinnitrols  con t a i n i ngg roup -C Ha l NO2- .  However ,  the t r an s fo rma t ion  of 4 -n i t ropen ta f luorocyc lo -  
dien-2,  5 -one -1  (I) into 4-(pentaf iuorophenoxy)pentaf luorocyclohexadien-2,  5 -one-1  (II) by reac t ion  with pen-  
taf luorophenol,  d i sc losed  by us e a r l i e r  [3], indi rec t ly  indicates a rad ica l  c h a r a c t e r  of the decomposi t ion of 
(I) with the fo rma t ion  of pentaf luorophenoxy radica l ,  because  compounds s i m i l a r  to (II) a r e  typical  products  
of the d imer iza t ion  of phenoxy rad ica l s  [9]. 

In the p re sen t  work, we have obtained data co r robo ra t i ng the  hemolyt ic  c h a r a c t e r  of the disrupt ion of the 
C - N  bond in polyf luorinated quinnitrols  during the i r  decomposi t ion  in neutral  media .  These  compounds a re  
fo rmed  by the action of ni t r ic  acid on polyf luorinated phenols and naphthols [2-4], and on octaf luoronaphtha-  
lene [2]. 

The re~/ction of quinnitrol (I) with phenol in dioxane leads to the format ion,  apa r t  f rom pentaf luoro-  
phenol, of o-  and p-n i t rophenols  in approx ima te ly  equal amounts .  If under conditions of this reac t ion  (I) de-  
composed  to NO 2 and CGF50 + (cf. [7]), the fo rmat ion  of ni trophenols should be p receded  by ni t rosat ion of 
phenol. However ,  it is well  known that  the n i t rosa t ion  of phenol r esu l t s  p rac t i ca l ly  exclus ively  in the f o r -  
mat ion of p-ni t rosophenol ,  which can be oxidized fu r the r  to p-ni t rophenol  [10]. When we have effected the 
reac t ion  of phenol with nitrous acid in dioxane, we found in the reac t ion  products  p-ni t rophenol  only. 
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The formation of approximately equal amounts of o-  and p-nitrophenols by react ion of (I) with phenol 
indicates that during the decomposit ion of (I) nitrogen dioxide or nitronium cations can be split off. In o r -  
der  to settle this question, we have ca r r i ed  out the decomposit ion of (I) in the presence  of butadiene-1, 3 (III) 
and 2 ,3-dimethylbutadiene- l ,3  (IV), which are  known to combine with phenoxy radicals  [11]. 

F r o m  the react ion products of (I) and (IV), we separated (II), 1, 4-dini t ro-2 ,  3-dimethylbutene-2 (V) 
(which was ea r l i e r  descr ibed as the product of the addition of NO 2 to (IV) [12], and also a compound of the 
composit ion CisH10Fi002 (VI), corresponding to the addition of two pentafluorophenoxyl res idues to (IV). IR 
spec t rum of (VI) compr i ses  absorption bands at 1525 (fluorinated aromat ic  ring [13]), 1695 (C = O) and 1735 
cm -i  (CF = CF [14]). Thus, it can be assumed that a molecule of compound (VI) contains a pentafluoro- 
phenoxy fragment  and pentafluorocyclohexadienone fragment .  Correspondingly,  the NMR F i~ spec t rum of 
the adduct of (VI) (Fig. 1) compr i ses  signals at 0, -6 ,  and -12 ppm* (2:1:2; the fine s t ruc ture  cor responds  to 
that expected of the signals of fluorine atoms of pentafluorophenyl r ing [15]), and also signals of an equal 
intensity at +17, -11, -14, -30, a n d - 3 7  ppm (fluorine atoms of the dienone ring). UV spect rum of the ad- 
duct (VI) (~max = 232 rap) is cont radic tory  to the proposed s t ructure  of cyc lohexadien-2 ,4-one-1  [16]. 
Nonequivalence of the five fluorine atoms indicates the rigidity of the conformation of adduct (VI) which in- 
hibits a free rotat ion around the bond linking the cyclohexadienone fragment  with the remaining par t  of the 
molecule.  Consequently, of the five fluorine atoms only two are  real ly  free (at -37 and -14  ppm); the c h a r -  
ac te r  of the splitting of these signals allows us to conclude that they are  due to F atoms positioned at one dou- 
ble bond (cf. [17]). 

Results  of ozonizing indicate that compound (VI) is a product of 1,2-addition. During a reductive spl i t -  
ting of the ozonide with t r imethyl  phosphite, formaldehyde and ketone (VII) were separated.  This c o r r e -  
sponds tothe replacement  of one fluorine atom by methoxy group in the dienone fragment  of the remaining 
par t  of the adduct molecule (VI) (according to the NMR F 19 spec t rum of dinitrophenylhydrazone,  cf. [18]). 
Assumption of 1, 4-addit ion mechanism being in play must  be re jec ted  because of the absence in the ozoni- 
zation products of pentafluophenoxyacetone, which was obtained by us by react ion between sodium pentafluo- 
rophenolate and bromoacetone.  

All these  resul ts ,  in combination with a model analysis  according to Stuart and Briegleb, indicate 
that the s t ruc ture  (VI) is more  probable than its 1, 2-addition i somer  in which the positioning of the phenyl 
and the cyclohexadiene f ragment  is reversed .  On the basis  of the assumption of the initial decomposition of 
quinnitrol (I) into pentafluorophenoxy radical  and NO2, its react ion with diene (IV) can be represented  by the 
following scheme 
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F rom the react ion products of quinnitrol (I) and diene (III) there  were separated dimer  (II) and a c o m -  
pound for  which we propose (on the basis  of spect ra l  data) an adduct s t ructure  (VIII). The presence  of a 
te rminal  double bond in this compound was proved by the formation of formaldehyde when the compound was 
subjected to ozonization. 

We have also investigated the react ion between diene (IV) and compound (IX) formed by the action of 
nitric acid (sp. gr.  1.51) on t e t r a f l uo ro -p - c r e so l  a t - 3 0  to -20~ We could not analyze this compound, be-  
cause it intensively decomposes  even at 30~ this decomposit ion proceeds  in the same way as that of quinni- 
t rol  (I) [3]. By analogywith the formation of p-quinnitrols  by the action of HNO 3 on t e t raha logeno-p-c reso l s  
[19], we propose for compound (IX) the s t ruc ture  of 4 -n i t ro -4-methy l te t ra f luoro-cyc lohexadien-2 ,  5-one-1.  
This assumption is in accordance  with the presence  of two signals of equal intensity at -14 and -42 ppm in 

*Here,  and hereinaf ter ,  with respec t  to the signal of hexafluorobenzene.  
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-1~ -/2" "-/I -b" 0 § I# 8, ppm 

Fig. 1. NMR F 19 s p e c t r u m  of the adduct of (VI) (Varian A - 5 6 /  
60A; 56.4 MHz; 30% solution in acetone).  

the NMR F 19 s p e c t r u m  of m i x t u r e  obtained by  d issolv ing t e t r a f l u o r o - p - c r e s o l  in HNO 3 at -30% Compound 
{IX), while decompos ing  in the p r e s e n c e  of diene (IV) gives adduct (X) which, accord ing  to [~" and NMR 
spec t ra ,  is analogous to adduct (VI). 

F r o m  the products  of the reac t ion  of 1 -ke to -4 -n i t rohep ta f luoro-1 ,  4-dihydronaphthalene (XII) with 
d ieaes  (lid and (IV), we were  able to sepa ra te ,  apar t  f r o m  a mix tu re  of t ,  2-  and 1, 4-hexaf luoronaphthoqui-  
nones, only 1 -ke to -4 - (hep ta f luo ronaph thoxy- l ' ) -pen ta f luo ro -1 ,  4-dihydronaphthalene,  the d i m e r  of heptaf lu-  
oro-c~-naphthoxyt r ad ica l  (XqtI). The l a t t e r  was a l so  obtained by us by oxidation of heptafluoro-c~-naphthol 
with lead peroxide .  The s t ruc tu re  of compound (XItI) was conf i rmed  by IR, UV, and NMR spec t r a .  Its IR 
spec t rum c o m p r i s e s  absorpt ion  bands at 1320 (Ar -O) ,  1500 and 1630 {fluorinated a roma t i c  ring), 1665 
(fluorinated naphthalene nucleus [13]), 1720 (C = O), and 1735 cm -i  (CF= CF). The UV spec t rum c o m p r i s e s  
~maxi = 218 m~ (log ~= 4.800) and Amax2 = 282 m/~ (log ~ = 3.938). In the NMR F 19 spec t rum the re  is a 
mul t ip le t  at -58  ppm, having a r e l a t ive  in tens i ty  of 1 (fluorine a tom at tached to a s a tu ra t ed  ca rbon  a tom 
[5}), and a group of s ignals  having a total  r e l a t ive  in tensi ty  of 13 in the range  between - 8  and -30  ppm (ole-  
finic and a r o m a t i c  f luorine a toms) .  

The fo rmat ion  of the diene addition products  of two polyfluorophenoxy res idues ,  two NO 2 par t i c les ,  
and a lso  d i m e r s  (II) and (XIII) suppor ts  the assumpt ion  about the homolyt ic  c h a r a c t e r  of the d isrupt ion of 
bond C - N  in polyf luor inated quinni t rols .  It would be v e r y  difficult  to explain these  r e su l t s  o therwise .  

Assuming  the r ad ica l  c h a r a c t e r  of the C - N  bond disrupt ion,  the known t r ans fo rma t ion  of potyhalogen-  
ated quinnitrols  into polyhalogenoquinones [2, 3, 8] can be  r e p r e s e n t e d  by the following scheme  (cf, [20]): 

0 O" 0 0 

+~o~ -~ 1 / 

F No~ L F /  F F ONO F 
(I) 

According to this scheme,  
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F r] F F ti 0 

F i F 
O F 

+ NOF 

the reac t ion  p roceeds  a lso  in the absence  of a tmosphe r i c  oxygen, and the 
ma in  component  of the gaseous  reac t ion  products  is n i t rosyl  f luoride.  In an analogous manner ,  hexach lo-  
ronaphthoquinone-1,  4 and ni t rosyl  chlor ide  a re  fo rmed  by t h e r m o l y s i s  of i -ke to -4~n i t rohep tach lo ro -1 ,  4 -  
dihydronaphthalene (XIV) both in the absence  of a tmospher i c  oxygen and under  no rma l  conditions [4]. If 
dur ing the decomposi t ion  of quinnitrol  (t) in dioxane o r  n i t romethane  NO 2 is  pa r t l y  r emoved  by pass ing  a 
s t rong  s t r e a m  of n i t rogen,  ([I) is f o r m e d  bes ides  i s o m e r s  of te t raf luorobenzoquinone.  This  does not occur  
when (I) is decomposed  under no rma l  condit ions.  

The  question why polyf luorinated quinnitrols yield during decomposi t ion  mix tu res  of i somer i c  quinones, 
whils t  pe rchIor ina ted  quinnitrol  (XIV) gives  p-quinone only, is apparen t ly  connected with a sma l l  d i f ference 
in the r eac t iv i ty  of polyf tuorinated and polychtor inated  a r o x y  rad ica l s .  The r ead ines s  of these  and other  
t r a n s f o r m a t i o n s  of quinni trots  is  apparen t ly  connected with a r e l a t ive  s tabi l i ty  of the a roxy  r ad ica l s  f o rmed  
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by the homolytic disruption of the C - N  bond, due to the resonance delocalization of the density of the un- 
paired electron.  

It is known that the easy  t rans format ion  of the -CHa!NO 2-  f ragment  located in the position of "active" 
methylenic group into the carbonyl  group has a fa i r ly  general  cha rac te r  [5, 21]. We suppose that in all 
these cases  such a t ransformat ion  occurs  by a radical  mechanism analogous to that descr ibed above for the 
t ransformat ion  of quinnitrols into quinones, due to the resonance stabil ization of the radicals  formed in the 
course  of this p rocess .  

E X P E R I M E N T A L  

Reaction of Quinnitrol (I) with Phenol. To a solution of 3 g of phenol in 25 ml of dioxane at 20 ~ were 
added portionwise over 30 rain (with st irring) 5 g of (I) p repared  by the method descr ibed in [3]. After  3 h, 
the react ion mixture was poured into 300 ml of water  and extracted with ether.  This extract  was dried over  
MgSO4, and the solvent was evaporated.  The residue was distil led under vacuum and the following fract ions 
were collected: I at 45-47 ~ (5 mm), weight 4.4 g; and II at 62-65 ~ (5ram) weight 0.6 g. According to g a s -  liq- 
uid chromatography (silicone SKTNF; br ick INZ-600; temp. 160~ flow rate  3.3 l i ters  per  hour; in helium) 
and IR spectroscopy,  fract ion I contained 52-55% of pentafluorophenol, 18-20% of phenol, and 6.-8% of o -n i -  
trophenol.  Frac t ion  II was a prac t ica l ly  pure o-nitrophenol (according to IR spectroscopy);  mp 44-45 ~ 
(from petroleum ether).  The still  residue was rec rys ta l l i zed  f rom water  yielding 0.8 g of p-nitrophenol mp 
113-114 ~ . 

Reaction of Quinnitrol (I) with 2, 3-Dimethylbutadiene-1,  3. Twenty grains of (I) were dissolved in 120 
ml of benzene cooled to 8 ~ and 20 g of anhydrous Na2SO 4 were added, followed by 7.3 g of (IV), with s t i r -  
ring. The s t i r r ing  was continued for 40 min at 25-30 ~ then the mixture was fil tered, and the solvent was 
evaporated under vacuum. The residue was distilled under vacuum, and the foIlowing fract ious were col -  
lected: I at 75-115 ~ (2 ram) weight 4.5 g; and II at 115-131 ~ (2 mm), weight 11g. A second distil lation of 
f ract ion I gave 3.5 g of a yellow oil (bp 77-79 ~ at 1 ram) containing according to g a s - l i q u i d  chromatography 
(silicone SKTNF; br ick INZ-600; temp. 140~ flow rate  3 l i ters  per hour; in helium) 92% of (II), 20% with 
respec t  to compound (I). The IR spec t rum of this product was close to the spect rum of pure (II). Fract ion 
II was kept at 5 ~ until c rys ta l s  precipitated,  which were separated by fi l trat ion and washed with cold metha-  
nol. The yie |d of adduct (VI) was 3.6 g (19%); mp 103-104 ~ (from hexane). Found C 48.32, 48.51; H 2.34, 
2.38; F 42.35, 42.59%; tool. wt. 447 -~ 3 (by mass  spec t rometry) .  CtsHt0Ft002. Calculated: C 48.21; H 2.23; 
F 42.41%, tool. wt. 448. 

The mother  liquor f rom fract ion II was again distilled under vacuum. A fract ion boiling at 110-120 ~ 
(1.5 mm) was collected, cooled and kept at 0 ~ for  a prolonged period of time; 1.5 g (42%) of (V) was sepa r -  
ated; mp 71-72 ~ (from CCIr (according to [22] 71-71.5~ 

When (I) was reac ted  with a 2-3-fold  excess  of (IV), the yield of (VI) increased  to 35% whilst the yield 
of (II) decreased  correspondingly.  

Reaction of Quinnitrol (I) with Butadiene-1, 3. Reaction of 25 g of quinnitrol (I) with 15 g of (III) was 
ca r r i ed  out in an analogous manner .  After the evaporation of benzene, the residue was extracted with boil-  
ing heptane. The heptane was then evaporated f rom the extract ,  and the residue was distilled under vacuum; 
the following f ract ions  were collected: I at 72-86 ~ (1 ram), weight 3.2 g; and II at 86-99 ~ (1 mm), weight 
19.1 g. According to g a s - l i q u i d  chromatography,  fract ion I contained 88% of(II), 14% with respec t  to (I). 
Fract ion II was kept at 0 ~ until c rys ta l s  precipitated, which were t r i tura ted  with a small  amount of cold 
hexane; 9.8 g (42%) of (VII) were separa ted  by filtration; mp 76-77 ~ (from hexane). Found: C 45.71, 45.80; 
H 1.45, 1.55; F 44.79, 44.90% mol. wt. 414, 418 (by i so thermal  distillation). CI~HGF1002. Calculated: 
C 45.75; H. 1.43; F 45.25%; tool. wt. 420. IR spec t rum (in CCI4): 1520 (fluorinated aromat ic  ring), 1750 
(C = 0), 1790 cm -1 (CF = CF). UV spect rum (in heptane): 222 m# (log e= 3.518). NMR F 19 spec t rum (in 
CCI4): eight signals (intensities 1 : 1 : 2 : 1 : 2 : 1 : 1 : 1 )  a t38 ,  36, 0, -6 ,  -10.5, -11, -15, a n d - 3 4  ppm. Sig- 
nals at 0, -6,  and -10.5 ppm (2 : 1 : 2) re la ted to the fluorine atom of peatafluorophenoxyl ring, and the r e -  
maining to the fluorine atoms of the cyclohexadienone ring. 

Te t r a f luo ro -p -Creso I .  20 g of pentafluorotoluene and a solution of 20 g KOH in 180 ml water  were 
s t i r red  together  in an autoclave for 16 h at 180-190 ~ The react ion mixture was acidified and extracted with 
ether.  The extract  was dried over MgSO4, and ether was evaporated.  The residue was distilled under vac -  
uum yielding 14.5 g (23%) of t e t r a f luo ro -p -c reso l ;  bp 101-102 ~ (60 ram); mp 52 ~ (from petroleum ether); (ac- 
cording to [23] mp 52~ 
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React ion  of T e t r a f l u o r o - p - c r e s o l  with Nitr ic  Acid. Ten g r a m s  of t e t r a f l u o r o - p - c r e s o I  were  added 
with s t i r r i ng  to 30 ml of ni tr ic  acid (sp. gr .  1.51) at a t e m p e r a t u r e  not exceeding--20 ~ After  5 rain, the so -  
lution was poured onto ice; the p rec ip i ta te  of quinnitrol  (IX) was s epa ra t ed  by f i l t rat ion,  washed with ice 
water ,  rapidly  squeezed out, and dr ied  over 1~ at a t e m p e r a t u r e  not exceeding 0 ~ 

Reac t ion  of Quinni trol  (Ix) with 2, 3-Dimethylbutadiene-1 ,  3. Quinni trol  (IX) produced f r o m  10 g of 
t e t r a f l u o r o - p - c r e s o l  was d isso lved  at  0 ~ in 130 ml  of a 3 : 1 mix tu re  of benzene and hexane; then 20 g of an-  
hydrous  Na2SO a and 11 g of (IV) were  added. The cooling was d~scontinued, and the mix tu re  was s t i r r e d  
fo r  a fu r the r  20 mia .  The solution was f i l tered,  and the solvent  was evapora ted  under  vacuum. F r o m  the r e -  
sidue, the f rac t ion  boil ing to 90 ~ at 1 m m  was separa ted ;  and the st i l l  r es idue  was ex t rac ted  with heptane.  
Af te r  the r e m o v a l  of heptane,  the r e s idua l  ex t r ac t  was  passed  through a column containing 300 g of At20 s 
{pH 4), l a the  s y s t e m b e n z e n e - h e x a n e  (1:8) ,  whe reby  3.5 g (40%) ~)f the adduct (X) were  obtained, mp 105- 
106 ~ ( f rom hexane) .  Found: C 54.33, 54.62; H 3.65, 3.73; F 34.65, 34.~2z/o; moi .  wt. 437, 442 ( i so therm.  
dist .) ,  C20HI~FsO 2. Calculated:  C54.54; H 3.64; F 34.54%; mol.  wt. 4J40. IR spec t rum (in CC14): 1500 (fluo- 
r ina ted  a roma t i c  ring), 1680 (C=O), 1730 cm -1 (CF= CF). UV s p e c t r u m  (in heptane): 244 m#  (log e = 
4.064). NMR F 19 s p e c t r u m  (in acetone):  s ix  s ignals  (intensity ra t io  ~ : 1 : 2 : 2  : 1 : 1) at 12, - 4 ,  -10,  -20,  -34,  
a n d - 4 7  ppm. The s ignals  at -10  and -20  ppm w e r e  due to the f luorine a toms  of the a r o m a t i c  ring; the r e -  
maining s ignals  r e l a t ed  to the f luorine a toms  of the cyclohexadienone r ing.  

React ion of Quinni trol  (XII) with 2, 3-Dimethylbutadiene-1 ,  3. To a solution of 20 g of (XqI) (produced 
accord ing  to [2]) in 120 ml  of abs.  e ther  were  added with s t i r r i ng  5.8 g of (IV) at 20 ~ After  2 h, the so l -  
vent was evapora ted  under  vacuum, and the r e s idue  was t r i tu ra ted  with a sma l l  amount  of ether;  1 g of a 
mix tu re  of hexafluor0naphthaquinones (according to IR spec t roscopy)  was f i l t e red  off. F r o m  the f i l t ra te ,  
e the r  was evapora t ed  and the res idue  was kept for  one day  a t  0-5 ~ The c ry s t a l l i z ed  p rec ip i t a t e  was t r i t u -  
r a t ed  with a s m a l l  amount  of cold methanol  and f i l tered.  The yield of (XIII) was  4.2 g (24%); mp 97-98 ~ 
(from a heptane-CC14 mixture) .  Found: C 44.63, 44.83; F 49.43, 49.51%; mol.  wt, 552, 561 ( i so therm.  
dist.) C20FI402. Calculated:  C44.61; F 49.43%; tool. wt. 538. 

Ozonization of Adducts (VI) and (X). Through a solution of 3 g of (VD in a mix tu re  of 30 ml  CH2C12 
and 100 ml  abs .  methanol  at  -60  to -40  ~ was pa s sed  a s t r e a m  of oxygen containing 1% of ozone. The ozon-  
iz ing was t e r m i n a t e d  when the solution b e c a m e  blue colored,  and ni trogen was blown through the r eac t ion  
mix tu re  for  5 min.  At -60  ~ 3 mI  of t r ime thy l  phosphite were  added, and the mix tu re  was left  overnight  at 
20 ~ . The solution was divided into two equal par t s ,  and one of them was s t eam-d i s t i l l ed .  To the dist i l late ,  
an excess  of a dimedon solution was added and the mix tu re  was left  overnight .  Then the r emain ing  CH2CI 2 
was evapora ted  under  vacuum. The res idue  was f i l te red,  washed with methanol  and dried;  0.32 g (33%) of 
fo rmald imedon  was obtained; mp 189-191 ~ (from methanol) .  A s amp le  mixed  with a known spec imen  did 
not cause  any d e p r e s s i o n  of the mel t ing  t e m p e r a t u r e .  

F r o m  the other  port ion of the solution, 2, 4-d in i t rophenylhydrazone  of ketone (VII) was produced by the 
the method desc r ibed  in [24]. It was pur i f ied by pass ing  it through 300 g of acidic A1203 in the s y s t e m  ben-  
z e n e - c h l o r o f o r m  (7 : 3); the yield was 0.9 g (40%); mp 209-211 (from a m e t h a n o l - b e n z e n e  mixture) .  Found: 
C 44.89, 44.95; H 2.39, 2.45; F 26.92, 27.03; N 8.36, 8.41; OCH 3 4:52, 4.54%; tool. x~. 653, 658 ( i so therm.  
dist . ) .  C24HlsFgOTN4. Calculated:  C 44.86; h 2.34; F 26.63; ~ 8,72; OCH 3 4.83%; mol.  wt. 642. 

In an analogous manner ,  ozonizat ion of 2 g of adduct (X) yielded fo rmald imedon  (48%) and 0.6 g (42%) 
of 2 ,4 -d in i t rophenythydrazone  of ketone (XI); mp 223-225 (from benzene).  Found: C 49.40, 49.52; H 3.38, 
3.50; F 20.32, 20.41; N 8.44, 8.50; OCH 3 5.15, 5.21% mol.  wt. 656, 670 ( i so therm.  dist.):  C26H21FTOTN 4. 
Calculated:  C 49.21; H 3.32; F 20.97; N 8.84; OCH i 4.89%; tool. wt. 634. 

Pentaf luorophenoxyacetone .  To a suspens ion  of 7 g of  pentaf luorophenolate  in 60 m l  of abs .  benzene 
were  added 5 ml  of b romoace tone ,  and the mix tu re  was boiled with s t i r r i n g  for  3 h. The prec ip i ta te  was 
f i l t e red  off; f r o m  the f i l t ra te ,  the solvent  ~ a s  evapora ted ,  and the res idue  w a s  dis t i l led under  vacuum.  The 
yield of pentaf tuorophenoxyacetone was 6.5 g (80%); bp 57 ~ (at 1 mm); nD 22 = 1.4385. Found: C 44.90; 45.08; 
H 2.10; 2.21; F 39.45; 39.56%; mol .  v~ 228, 234 ( i so therm.  dist.) CgHsFsO 2. Calculated: C 45.00, H 2.08; 
F 39.58%; tool.  wt. 240~ [ R s p e c t r u m  (in CCI4): 1525 (fluorinated a roma t i c  ring),  1735 c m  -~ (C= O). N~=~ 
H i s p e c t r u m  (in CCta) c o m p r i s e d  two s ignals  shif ted by 2.16 and 4.78 ppm (3 : 2) f r o m  HMS towards  the weak 
field. 

2, 4 -Dini t rophenylhydrazone  was produced accord ing  to [24]; mp 129-130 ~ (from a mix tu re  of alcohol 
with benzene) .  Found: F 22.67; 22.86; N 13.21; 13o39%. CI5HoF5OsN4. Calculated:  F 22.60; N 13.34. 
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1-Ke to -4 - (hep ta f luo ronaph thoxy- l ' ) -hep ta f luo ro -1 ,  4-dihydronaphthalene (XIII). A crude  product,  ob- 
tained by oxidation of 7.2 g of hep ta f luo ro -~-naph tho l  with 20 g of lead peroxide  according  to [3], was p a s s -  
ed through a column containing 200 g of acidic A1203, in the b e n z e n e - h e x a n e  s y s t e m  (1 : 1). The yield of 
(XIII) was 2.8 g (39%); mp 96-98 ~ (from hexane).  The IR spec t rum of the product  was identical  with the 
spec imen  obtained by reac t ion  of quinnitrol  (XII) with (IV). 

T h e r m o l y s i s  of Polyhalogenated Quinnitrols  in the Absence of Oxygen. Twenty-f ive  g r ams  of (D, 
f reed  f rom oxygen by mult iple  evacuat ion to 10 -3 m m  and he l ium blowing, was decomposed  in a s t r e a m  of 
he l ium at 60~ 19 g (97%) of a mix tu re  of te t raf iuorobenzoquinones  was obtained, which was identical  (by IR 
spec t rum)  with that produced under  no rma l  conditions [3]. The substance,  which was condensed in a t r ap  
at -90 ~ boiled at -60 to -58  ~ {according to [25], the boiling t e m p e r a t u r e  of NOF is -61~ The IR spec t rum 
of the gas was c lose  to that of pure  NOF [26]. 

By analogous decomposi t ion  of 20 g of quinnitrol  (XIV) (prepared  according to [4] at 140 ~ were  ob- 
tained 16.5 g (95%) of hexachloronaph~hoquinone-1,  4 (rap 222~ whose IR s p e c t r u m  was identical  with that 
of a known spec imen  [4], and also 2.2 g of NOCl (rap -65 to -60~ bp -6  to -4~ accord ing  to [27]; mp -61  ~ bp 
-6~ The IR s p e c t r u m  of the gas was c lose  to the spec t rum of pure  NOCI [28]. 

CONCLUSIONS 

1. Polyfluorinated 4-nitrocyclohexadiene-2, 5-one-i (quinnitrol) undergoes in neutral media a homo- 
lyric disruption of the C-N bond with formation of a polyfluoroaroxy radical and nitrogen dioxide. 

2. Polyfluorinated phenoxy radicals are added to dienes-l, 3 in the i- and 2-positions. 

3. In the absence of substances catching the radicals, a recombination of the decomposition products 
of quinnitro[, during which NO 2 reacts via an oxygen atom, leads to the formation of polyfluorinated qui- 
nones. 
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