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Iteoent ehldiee of the catalytic actlvlty of chlorotrqri~lphae~~, RhCl(PPh3)3, have 

given some unexpeclxd reeulte. It haa been shown in cur laboratory that &la organometallic compound 

causes decarboqylatlon of various carbonyl compounde and deaulfonylalion of aromatic sulfoqyl chloridee-(I+). 

Qually, it ia capable of extracting nitrogen from suitable organic compounda containing the l+N linkage (4). 

Rrther examples showing the acUvi@ of this rhodium complex ae4 hydrogenation catalyst are given in 

recent papers (5-8). 

We wish tu report the homogeneous catalyeie of the ~coxidation of allqlbemense by the rhodium com- 

pound. When a mixture of 30 g. of ethylbenzene and 100 mg. of ibe rhodium complex was treated for 6 hrs. 

at 1300 with a current of air (undried, 1 litar per 3 mine.), the only product which was isolated by -tilla- 

Uon was acetophenone. It was formed in at least 90% yield, calculated on the amount of ethylbenwte that 

entered into reactton. The conversion under thetse comUUon6 was 17-338, and the ethylben%ene, that had 

not reacted, could be recovered praclically wltirout loss. 

The resulta of our experiments are aummari~ed In the following TM&. In experimenti l-5 the yielde 

excaeded 90%. 
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TABLE I 

Qidation of ITydrocarhonE in the PremMe of l?hcI(PPh$3 

(20 g. h~drcoofbon; 100 mg. rhodium compound; reaction time 5 hre. ) 

1 aoenaphwne 115 acenaphtinone o-10 tracee 

2 etllylbenxene 130 ==tophenome 17-23 l-4.5 

3 fluoreIw 130 fluorenone 10 3-4 

4 g-pl!o~lbellWle 130 pro*phenone 17 2 

6 55 a-tetralone 48-60 l-2 

6 p@3lm3 120 ptclualdehyde 2.0-3.4 
ptcluic acid 0.9 trace8 

Tohmne and 2-methylnaphthaheam are not oxidized under these condltlo~. pxykme (No. 6) ia &&XXI 

rather slowly to ptobx&lehyde and ptcluic acid (4% efler 6 hrt~) which are contaminated with varioue oxtda- 

Uon produota tc an exbnt of 0.5%. In that experiment no terephthaldehyde or terepMalic acid wee formed. 

The temperaturea indicated in the Tbble may not be the optimum once; they were chosen 60 aa to minimi= 

tsmomky reactlona. At lM)o, e.g., mwlbeaeene yields some benzoic acid, and the oxidation prcduct of 

aoenaphUme containe 5ve conetltuente & gas chromatcgraphy). 

Brallel oxldatbn expeximente in the abeem% of the rhodium complex did not give auy ketonic producta 

Jtnfrared spectrum); emall amamtrr of hydroperaxidee were formed, tioh did not appear io the preeence of 

the came+ The quantities of these hydroperozddee are a.lso indicated in the Table. 

The foll~ otmervatlone, made in the owe of etbylbenzene, will chamfetie the method more lb&: 

H plre oxygen in used instead of air, the oonvereion rieee under lhe same oonditlo~ from 17-23 tc 33%. 

After 1, 2, 3, 4, 5 cud 6hre., the ccnvereionia 6, 12, 18, 26, 33 end4O%reepeoUvely. 

&me experiments were carried cut wiih 0-r potential catalyete: W v, rm 

mchbride (trihybte), chlorocbqvlbWtrI~l~~)r~~ ohlo~~@WeW~~~) 

iridinm,audthenewcompounde tri0hbd-wmhw~bj~~, Rh~3@ap$)3, 1rn.p. 219-2200, 
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Calcd.: C, 6’7.6; H, 4.0; Cl, 9.5. %umk C, 57.2; H, 4.1; Cl, 9.81, ti trluhlorotrie(tripbenyletib~) 

rhodium, RhC!13(RGh3)3, [m.p. 155-1560, Calad.: C, 61.2; H, 3.6; Cl, 8.4. Rnuui: C, 51.1; H, 3.6; 

Cl, 8.7). with the exoeption of ohlo~lbis(&Qhenylphoepht@rhodium, which gave a convereion of 

796, liwse compouads only gave 4% oonvereion of etilyun6ene to aoeiqIbeBone, that ie, ths came amount 

which ie formed ae hydroperorh% without aqy a&led catalyet. We aaeume, therefore, teniatively, that 

these compounde only catalyze the tranalrmation of the hydroperoxide formed into acetophenone, wbilnt 

chlorotrie(tr@henylphoephine)rhodium and to a lower extent the chlorocarbonyl complex catalyee both 

5le formation alKi the treneformation of the hydroperoxidee. 

Two eurprieing facla emerge from these experimenta: flretly, the arrrenic and antimony containing 

rhodium oomplm are inert in the oxidation, whilet they have been shown to be active ae decarboqylatian 

catalysts (2). Secondly, chlorocarboqylbi13(txQhenylphoqhine)iridium L not an active oxidation catalyet, 

althaugh ila trmuformalion S the oxygen complex, 021rCl(CC)(PPh3)2, ie well known (lo). 

We have euceeeded in leolatieg both at room temperature and at 1300, an oxide-rhodium complex 

(02RhClPPh3), [Q&d. : C, 49.9; A, 3.5; Cl, 8.2. Forud: C, 49.8; H, 3.6; Cl, 8.2) it shows in the 

infrared spectrum the -0-e abeorption at 876 cm-l (Nujol) (11). 

The study of the structures of this osido-complex aad of olher rhodium cmnpuunde formed during 

the oxddatkm process ie now in hand. 
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