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During the last several years photoreduction of aromatic 

ketones has been intensiveLy investigated in many laboratories. 

The excited ketone is believed to abstract hydrogen from the 

substrate and the observed products are explained by combination 

and/or disproportionation of the intermediate monoradicalst 
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Ar-C-Ar - Ar-C-Ar + RR -+ Ar-C-Ar + R + products. 

In most investigations the main interest has centered around the 

ketonic component and its transformations. As far as the hydrogen 

donor and its changes are concerned, much less is known. This is 

mainly due to experimental difficulties. The commonLy used 

radical scavengers, such as diphenylpicrylhydrazyl, absorb light 

under the reaction conditions. Oxygen Leads to formation of 

alkylperoxy radicals (1) which can abstract hydrogen, thereby 

complicating the system. Therefore, the site of the primary 

attack by the excited ketones is unknown in many cases. 

Difluoroamino radicals present in equilibrium with tetrafluoro- 

hydrnzine (2,3) at ambient temperatures 

N2Fq = 2 .NF2 
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were anticipated to be effective radical scavengers in photo- 

chemical dehydrogenation systems, since they have been found to 

combine with alkyl radicals , generated by thermal decomposition 

of azoisobutyronitrile, azoisobutane, and hexaphenylethane, to 

yield the corresponding alkyl difluoroamincs (4). 

The benzophenone/ether system in Pyrex glass equipment was 

selected for the first investigations, since Pyrex glass absorbs aLL 

light with wave lengths shorter than 2800 A. Under these conditions 

only the beneophenone is activated; the difluoroamino radicals 

(h max. 2600 i) as well as the expected reaction products are 

protected from the light and accordingly, the formation of side 

products is minimized. 

Solutions of benzophenone in aliphatic ethers were placed 

in a photoreactor which was equipped with a gas inlet tube at 

the bottom ending in a glass frit, and a .gas outlet at the top. 

Immersed into the reactor was a water-cooled Hanovia high pressure 

mercury vapor lamp (type 608-36A). After thoroughly flushing the 

system with purified nitrogen, tetrafluorohydrazine was passed 

through the solution under irradiation .* The uptake of tetrafluoro- 

hydrazine was measured by recycling to a reservoir. At the end 

of the irradiation, the system was again flushed with nitrogen 

prior to opening to the atmosphere. 

The products were isolated by distillation and characterized 

by elemental analysis, infrared and nuclear magnetic resonance 

sspectroscopy. 

*NO tetrafluorohydrazine was consumed without irradiation. 
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Only a-substituted 

P-substituted products 

amounts larger than 1% 

ducts. 

815 

difluoroamino ether8 could be isolated; 

would have been detected if formed in 

with respect to the a-subatituted pro- 

a-Difluoroaminotetrahydrofuran showed N-F absorption in the 

infrared (940 cm-l and 860 cmmL>. The proton MMR spectrum gave 

the following data: for the methyne group a triple-triplet 

centered at 5.312 (JHF = 21 cps, JHh = 4 cps) due to coupling 

with fluorine and methylene; for the methylene adjacent to oxygen 

a triplet centered at 6.24~ (J = 6 cps) due to coupling with 

methylene; for the remaining two methylene groups a multiplet 

centered at 8.051.. The area ratio was L:2:4 as required for 

the structure: 

H2C -CH2 
, 

H2C, k 
P 

0 
,/ -DF2 

Anal. calcd. for C4H7F21'0: C, 39.03; H, 5.73; F, 30.88; N, 11.39. 

Found: C, 39.47; H, 5.40; F, 30.26; N, 11.36. 

In a similar reaction withdiethyl ether as substrate a-difluoro- 

amino diethylether was obtained. The compound showed N-F absorption 

in the infrared (945 cm-L, 860 cm-L). The proton KMR spectrum of 

this compound zs rather contpLex. For the methyne group it has a 

triple-quartet centered at 5.62- (Jm = 18 cps, JHH = 6 CPS) due 

to coupling with fluorine and methyl. The absorptions of the 

methylene and methyl groups show multiplets at 6.04 to 6.75~~ 
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and 8.55 to 9.05q, respectively. The area ratio of methyl to 

methylene a-nd methyne is 2:1, whibh is only consistent with 

the structure: 

CH3-Cl-I*-0-CH-cH3 
I 
NF2 

Other aliphatic ethers reacted similarly. Detailed information 

will be reported in a future publication. 

The rate of tetrafluorohydrazine consumption for different 

ethers ie listed in Table I. The data refer to 0.055 molar 

solutions of benzophenone in the respective ethers. 

TABLE I 

Rate of N2P4 Consumption 

Ether ml/min ReL. react./a-H - 

Diethylether 3.09 2.74 

Dioxane 2.25 1.00 

Tetrahydrofuran L.67 1.48 

Diieopropylether 0.80 1.42 

At the present time, investigations are being undertaken 

to establish the cause for the different rates in consumption 

of tetrafluorohydrazine together with the determination of the 

quantum yie:Lds. 

Benzophenone and its excited states do not react with tetra- 

fluorohydrazine under the employed conditions. No consumption 

of tetrafluorohydrazine was observed during irradiation of 

benzophenone solutions in benzene; benzophenone was recovered 

unchanged. 
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The isolation of a-difluoroamino ethers has encouraged the 

authors to further investigate photochemical dehydrogenation 

reactions in the presence of tetrafluorohydrazine. Substrates, 

other than ethers such as alkanes and alkenes, will be investigsted 

together with variation of the dehydrogenating component. 

It is hoped that tetrafluorohydraaine will become a valuable 

reagent to trap the first monoradicals, generated in photochemical 

reactions. 
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