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We reported the novel rearranged dehydrogenatlon-acetylatlon of cyolohexane 

with acetyl chloride and aluminum chloride where 2-methyl-&-cyolopentenyl methyl 

ketone was obtained as the practically soie component in the I:1 reaction 

product. There was obtained a small amount of the 1:2 reaotlon produot (1). 

Now we wish to report the unrearranged dehydrogenatlon-aoetylatlon of branohed 

hydrocarbons with acetyl chloride and aluminum chloride. 12.9 g of acetyl 

chloride (0.3 mole) in 200 ml of chloroform was added into the suspension of # g 

(0.3 mole) of finely powdered aluminum ohlorlde in 100 ml of chloroform. The 

mixture became homogeneous with stirring and Into the resultant solution was 

added dropwelse 25 g of methylcyclopentane in 20 ml of chloroform. After 5 hours 

stirring, the mixture was poured onto Ice-HCl and was extracted with 150 ml of 

methylene chloride three times. Usual work-up of the organic layer gave 11.3 g 

of the distillate boiling In the range of 80-89OC at 25 mmHg, which consisted of 

one major component (89.516 of the above distillate and amounted to 27.4% yield 

based on methylcyelopentane used) and several minor components by VPC analysis 

with Silicon DC 550, Apiexon-greese-L and PRG 20.000. The major produot, I, was 

assigned as 1-methyl-ti-cyclopentenyl methyl ketone on the bases of spectral and 

chemical behaviors. IR spectrum of I showed the presence of cc,@-unsaturated 

carbonyl function (by characteristic absorption at 1685 and 1620 cm-'). This 

assignment was supported by the observation that I was quantitatively hydrogen- 

ated by absorbing one equivalent of hydrogen on the.Pd-C catalyst, giving a 

saturated ketone (IR, 1705 cm-'). Nmr spectrum of I gave further support for the 

structural assignment : 7.89~ singlet (3H), 7.97 and 8.00~ singlets (3H) and 



7.2-8.5~: multiplet (6H). The structural assignment was consistent with the 

observation that I gave bromoform and a carboxyllc acid on treatment with 

Brp-NaOH. And a conclusive evidence for structural assignment was obtained from 

its derivation to the corresponding semicarbazone, melted at 220-221°C (recrys- 

tallized from aq. methanol, lit. 221°C (2)). Elemental analysis ; found: C= 

59.922, H=8.45%, N=22.91$ ; calcd. for cgH150N3 c=59.67::-, H=8.35$, x=23.203. 

I was also obtained from cyclohexane or cyclohexyl chloride on treatment with 

acetyl chloride and aluminum chloride (1). 
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On similar treatment of methylcyclohexane (27 g of AlCl3 and 20 g of aoetyl 

chloride in 150 ml of chloroform and 25 g of methylcyclohexane In 75 ml of 

chloroform, refluxed for 70 hr.) two ketones, II (48% of the lrl products) and 

III (41% of the lrl Droducts) were obtained in 1:l reaction products il2.8$ 

yield based on the hydrocarbon used). Higher boiling fraction was also obtained 

which was the bisacetyl derivative. . By use of preparative VPC II and III were 

most efficiently separated and structural determination of them were made by 

nmr and IR spectra, elemental analysis and mp of the ketone derivative. Thus 

II (novel) was determined as 2-methyl-A2-cyclohexenyl methyl ketone ; nmr 

absorptlons (CC14 solution): 8.39 2, broad single peak (3X) (allyllc methyl) ; 

7.9%, singlet (TH) (carbonylmethyl) ; 4.41~: multiplet (1H) (vinyl) ; Y.SO-8.10~ 

multiplet (2H) (allyl) ; 7.05r multlplet (1H) ; 8.05~8.55z, multiDlet /4H): 

IR characteristic absorptions at 1710 and 1655 cm-'. And III was identified as 

2-methyl-h'-cyclohexenyl methyl ketone; nmr absorutions (SC14 solution): 5.17~ 

singlet with structure (3H), 7.87~ singlet (jH), 7.58-3.06~ multinlet (4H) and 

8.24~8.53@ multinlet (4H): The charaoterlstlc absorptlons at 1688 and 161R cm-': 

mu of the semicarbazone, ZO7-8“ (dec.), lit. 207-So (dec.) (3). In our are- 

liminary exneriment, similar result was also obtained fron 1-methylcvcloherene. 
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AlC13,CHCIJ + COCH3 
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II IL1 
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Isopentane (0.35 mole) was similarly treated with acetyl chloride (0.35 

mole) and aluminum chloride (0.75 mole) in chloroform. Usual work-up gave 2.6 p 

of the distillate boiling at 35-50°C at 22 mmHg, which consisted of one major 

ketone IV (753 of the product) and several minor components by WC analysis. 

Practically pure IV was obtained by fraotlonal column distillation. IV was 

assigned as 1,2-dimethyl-h'-propenyl methyl ketone from the following SDeCtxd 

and chemical evidence. IH characteristic absorptlons at 1690 and 1625 cm-'. 

iJmr spectrum ; 7.8Tz slnp;let (3H), 8.18-,sln~let (6H) and 8.25~ sin@et (3H). 

The correspondlna semicarbazone melted at X34-5OC (lit 186OC (4)). Elemen+ual 

analysis, found: C=56.51$, H=9.01$, N=24.86$, calcd. for CsH1sOW3 C=56.80%, 

H=8.88$, N=24.85%. 
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Formation of I, 51, III and IV seems to give a general pattern of the 

reaction of branched saturated hvdrocarbons with aoetyl chloride in the Presence 

of a Lewis acid (5). The mechanism of the reaction seems to Involve hydride 

abstraction from a hydrocarbon by an acetyl chloride-aluminum chloride comwlex, 

as shorm in Scheme 1. Cyclohexane and cyolopentane were reported to be abstract- 

ed hydride by the Olah's reagent (FS03H-SbF 3 or HF-SbF3) below 0°C and to be 

rinn-cleaved by protonation above 04C (6). But In our condition usinc 

CB3CU*31C14eat chloroform reflux temwerature, no riw-cleaved vroduct was ob- 

served. possibility of acid-catalyzed lsomerization-dehydrogenatlon of cyclo- 

alkane to cycloalkene with aluminum chloride alone preceded the reaction with 

acetyl cation (7) :?as excluded by the attempted isomerizatlon of oyclohexane 

xith the saturated solution of aluminum chloride in chloroform. On this treat- 

ment, practically no olefin was detected and most of cyclohexane remained 

unchanped after three hours* refluxln,?. The other branched hydrooarbons used 

behaved similarly. Scheme 1 
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A selective proton-ellmlnatlon from 2-acetyl-l-methylcyclopentyl aatlon in 

contrast with a nonselective proton-elimination from 2-acetyl-l-methylcyclohexyl. 

eation (soheme 1) may be interpreted by relative instability of V (or of the 

transition &ate leading to V) compared to I because of 1,3-acetyl hydrogen 

Interaction In the former. A further mechanistic consideration will be made In 

a full-length article. 

V, with considerable I, no AC-H interaction II 
1,3-Ac-H-interaction 

Hydride abstraction from simple hydrocarbons by strong Lewis acid was previously 

observed spectrosoopically (6,8). The fate of the carbonium ion thus resulted 

was said to be an olefln formation (by proton elimination) followed by cationic 

telomerlzatlon (9). Our results showed the example that hydride abstraction was 

applicable to alkane chemistry on the synthetic viewpoint and the reaction with 

acetyl ohlorlde will afford the convenient routes to unsaturated ketones having 

alkyl substitwent on the carbon-carbon double bond from the saturated hydrocarbon. 
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