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SUMMARY 

Inanearlier study [l] we hadcunparedthephotochemical behavicxlrof 

2-trifluoranethylcyclchfzanon e (la) to that of the non-fluorinated parent - 

ketone 2-n-&hylcycl~. Substitution of the methyl grcup on C(2) by 

aCF3-group st.ronglyenhancesbtilecularreactions suchas reducti~prO_ 

duct fomtion in 2-propanol or oxetane formation in the presence Of al- 

kenes. We now report preliminary resultsonnDnQn&xxlar ~Otcchemical 

reactions of several 2-(perfluoroalkyl)cyclcAkanones. 

The predominant chemical process for excited cyclic ketones is the so- 

called a-cleavage, i.e. breaking of a C-C band with formatian of an acyl - 

alkyldiradical. Subsequentintramolecularhydrogenatcmtransfergives 

either aketene or anunsaturated aldehyde (enal). ti the irradiation of 

the cycloalkanone is performed in an alccholic solvent, the ketene is trap- 

ped as a carboxylic acid ester and the unsaturated aldebyde affords an ace- 

tal due to traces of acid present. The ratio of these a-cleavage products 

fran cycloalkanones, i.e. ketene / enal in solvents as benzene or hydra- 

carbons, or in alccholic solvents ester / acetal de- on energetic dif- 

ferencesbetweentransition states in theprjnwAlyforn&acyl-alkyl 

diradical. For the few 2-alkylcyclopents and -cycl&aones studied, 

thesedifferenceshavebeen fcxmdtoberather insensitive tothepresence 

of 2-substituents [2]. Furthenrore studies of ccmpaunds with alkyl chains 

longer thanmethylare ca@icat&by CcnpetingNorrish-II (intrarrolecular 

H-abstractionby the c&yloxyg~atanfrxxnthe side chain) reactions 

[31. 
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Irradiation (I= 300 nm) of cyclchwones 1 in benzene containing 10% 

ethanol affords the tvm a-cleavage products 2 and 2 as well as traces of 

the correspcnding cyclohexanols 4. similarly ix~adiaticmofcyclopentancme 

5affordsamixtureoftheenalacetdldaradtheester1,wkileframcy- 

clopenbmme~acetal~is fox-n& selectively (scheme 1). 
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The assiqnmentof the structures of the pktopmductsisbasedantheir 

'H-NMR - (Tablel) andmass spectra (Table 2).Theunsaturatedacetals are 

characterizedby thechemical shiftandthemltiplicityof theolefinic & 

the cH_(OR);! protons, caqomds~and~beingpresentasmbtm-esofEand 

Zdias~~sasseenfranthe~~t~ofthevicindl.pling~- 

stantof the olefinic pmtcns (J = 16 and10 Herz, respectively 1. In the 

mass spectra the radical ions of esters 3 and 7und.exyothewellkncwn - - 
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McLafferty rearrangmt and fragmentation giving rise to base peaks m/e 

= 74 corresponding tc the radical ion of the en01 of Ethyl acetate. 

Our results strongly suggest that the product ratio after a-cleavage 

is indeed a function of the perfluorcdlkyl cjroup cn C(2), the IdESziR 

amxlntofacetalincreasingwiththechainlength.Thiscanbeexplained 

assumingthatenalfomution (pathgin scheme 2 ) willbe insensitive 

to the size of I$, while ketene formation ( path b ) will certainly becat%~ 

less favwrablewithincreasingchainlength. 

Scheme 2 

'H-NMRdataofphotoproductsinCDC13 
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- 1.5 (m, 4H). 

(s, 3H, aYH3); 2.35 (t, WI; 2.1 (m, WI; 1.9 - 1.5 (ml 6H). 

and 3.7 (m, III, C?$H); 2.1 - 1.2 (m, 1OH). 

a) and 6.0 b, (m, IH) and 5.6 (m, IH), olefinic; 4.35 (t, 

am); 3.35 (s, 6~, ax3); 2.2 (m, WI; 1.8 - 1.6 (m, WI. 

(s, 3H, CCH3); 2.35 (t, WI; 2.1 (m, WI; 1.6 (m, 4H). 

(m, lH, olefinic); 4.05 (d, IH, E(OR12); 3.35 (s, 6H, m_3); 

(m, 2H); 1.9 (m, IH); 1.8 (s, 3H, e3); 0.9 (d, 3I-L E33'+ 
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TAESLFl2 

~~ spec~icdataofphotoprodUots (spectiareconkdat7Oev) a 

Acetals M* m/e = 75 ( CH(CZH3]2* ] 

2a 212 (0.1%) 100 % - 
2b 262 (0.1%) 100 % - 
2c 462 (0.1%) 100 % - 
6 198 (0.9%) 100 % 

9 476 (0.5%) 100 % 

Esters Id* m/e = 74 ( CH2=C(OH]CCH3* ] 

3a 198 (0.1%) 100 % - 
3b 248 (0.1%) 100 % - 
3c 448 (0.9%) 100 % - 

Cyclohexanols 

s M* = 168 (9%) , base peak: 57 

4o M* = 418 (5%) ,basepeak:a1 - 

a de = 69 (CF,*) usually < IO % 

Qclm la [I] and lb & Ic [43 were synthesized according to the - -- 
literature. 2+rifl uoranethylcyolopntancne (5)wasprepredfnmN_cyclo- 

pent-l-1 plidine and CF31 in analogy to [4] in 10% yield, prifioa- 

tion by ohrrnu~aphy on Si02 with cH2c12 as eluent, 'H-NMR (CK13]: 

2.85 (m, IH), 2.35-1.90 (m, 6H); 

20 JgTl; IR (0x4]: 1750 cl?; 

13Cm (cDc13): 209, 125(q), 51(q), 38, 24, 

MS: 152 (M*,, 55. 2-FerflLionJhexyl-2,5-dime- 

thyl~lopentanane (2) was prepared frcm 2,5-dirrethylcyolopentancne [51 via 

its tiin&hylsilyl-enol ether ('H-NMR in CEC13: 2.8-1.9(m, 4H), 1.6(s, 3H), 

1.3(m, IH), l.O(d, 3H), 0.2(s, 9H)) and FITS-6 (61 in analogy to (71 in 14% 

yield, purification by chrunatography on Si02 with ether/pntane I:4 as 

eluent, 'H-NMR (CCC13): 2.3-1.5(m, 5H), 1.25(s, 3H), l.l5(d, 3H); 13C-NMR 

(CEC13): 212, 53(t), 45, 30, 27, 17, 14 ppn; IR (CC14): 1740 cm-'; MS: 

430 CM*,, 42 -. 
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Irradiaticns were performed in a Rayonet RPR-100 photoreactor with 300 

nm lamps. Argon degassed solutions of 10m3 molketonein1OmIbenzene/MeQH 

9:l were irradiated for 30-50 h. Product analysis was performed by GC on a 

SE 30 capillarycolwrmorby 4OOMHz 'H-NMRof thecrudephotolysate. Iso- 

lation of products was done by preparative CX an a 8m 20% Reoplex 400 

column, except for 2c and 3c which were obtained by chrutetcgraphy on Si02 - - 
with ether/pentane 1:4 as eluent. 
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