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Preparative value of modified carbenes produced by 

copper oatalyzed decomposition of diasoalkaner is due to their 

highly diaoriminative reactivity. In view of the oanplex 

naturs of heterogeneous catalysis previously recorded (l), 

we have been examining the effects of soluble oopper aatalysts 

whiah have known geometry in solution. Diphenyloarbene 

prcduoed by thermal decomposition of diphetqldiaeomethane in 

the presenoo of bia(aoetylacetonato)copper(II) is completely 

devoid of radical character but shows remarkably electro- 

philio reactivity (2,3). The proposed explanation involves 

intermediary ocourrence of aarbene-copper cauplex in which 

the carbene moiety is bonded to the metal as a fifth ligand 

(4,. 

The present cosununication should supposedly provide 

independent evidenaes for this proposal and these were 

derived from two kinds of carbenoid reactions, VA., addition 

to DC bond and insertion to C-O bond. Ethyl diaeoacetate 

was smoothly deaomposed in styrene (1:3 mole ratio) at 
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58-60' in the presence of his [N- (~)+phenylethylsalioyl- 

aldlminato]copper(II) (I) (5). The reaotion gave 72$ yield 

of an optloally aotive mixture of oia and trana Isomera of w - 

ethyl 2-~enylayclopropaneOarboxylate ( IIa and II&t). The 

mixture was rep&ted by vpo on ApieOon L oolumn into pure 

oompoaente, the ratio being s. 1:2.3. IiydlWlyeie 

with 8$ potaralum hydroxide Oolutlon at rocan temperature gave 

respeotive, optioally aotive aoida IIb and IIIb. Similar 

reaotlona were oarried out with the oopper chelate I tiring 

W (~)obphenylethyl group (5 1, and the optioal dOta of 

reeulting produatr were summarleed in Table I. BPeed on the 

reoordrd rotatlone and absolute aonfigurations of IIIb (6), 

the optloal yield0 of l.R&2E- and 1% ES_aolde prodrraed in 

oxaeon azy oaloulated to be 6% in both oaOe0. 

The naotion of ethyl diazoaoetate with E-phenyloxetane 

(1:5 a010 ratio) reaulta In r*-rnlargement yleldlng a ois- - 

tm nixturo of ethyl j-pheqlltotrahydrofuren-2-oarboxylato 

(71. It hae been diroovered that oatalytio deoomporitlon of 

met.41 dlasoaoetato In the press=e of I with I?-(R_)-o(-phex@- 

ethyl group at 58-60' modifies the reaottion ao aa to yield an 

optioally aotlve mixture of IVa and Va in 85% yield, tho 

olO/trana ratio being 2. 1:2 (8). Vpo separation on Apiezoon 

L-silloone DC QF-1 oolm gave the pure i8omer0, vhioh vere 

oarerully hydrolyzed to yield ala- and trane-3-phenyltetra- 

hydrofuran-2-oarboxylic aoids ( IVb and Vb ), reepeotlvely, both 

in 0ptloUly aotlvo form. Reaction in the preaenoe of I 

having 1Y-(@-&phewlethyl group gave produotr vith oomparable 

magnitude but different sign of rotation ae shown In Table I. 
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Table I. Asmetrio Synthesis with Alkowoarbonyloarbene 

Roduata 
Kp., Oc 25 b 

&D 0 [0(1,25 

(B.P., OC/mm) obsd. mg/ml deg 

With N-(R)-O(-phenylethyl-substituted ohelate P 

1Iat11Ia (90-95/Z 1 to.656 101.1 

1I.a oil to. 065 70.0 

III0 36-38 to.644 71.4 

IIb 98-101 to.075 51.0 

IIrb 88.5-89.5 to.800 69.8 

Iva t va (92-93h.08) to.253 102.0 

IVa oil to.054 20.2 

Va oil to.098 u-4 

Ivb 140-143 to.050 20.6 

vb'H20 69-n to.082 4l.o 

With N-(iJ)*-phenylethyl-wubstituted ohelate P 

IIa t IIIa (9o-95/2) -0.682 104.9 

ITii Oil -0.064 67.8 

IIIa 36-38 -0.636 69.2 

IIb 97-101 -0.071 50.5 

III3 88-89 -0.798 70.2 

IVa t Va (92-93/0.08) -0.241 100.0 

IVa oil -0.058 20.4 

Va 011 -0.092 40.4 

Ivb 140-143 -0.052 21.0 

Vb*H20 68-70 -0.083 42.0 

t13.0 

t1.86 

t18.0 

t2.94 

t22.9 

t4.96 

t5.35 

+4.73 

t4.85 

t4.00 

-13.0 

-1.89 

-18.4 

-2.8l 

-22.8 

-4.82 

-5.69 

-4.55 

-4.95 

-3.95 

a. All produots gave oorreot elementalanalyeses. IR 
speotra in solutions were completely superimposable on those 
of inactive authentic spealmen (6). b. All rotatory values 
were measured in chloroform solutions with 0.5 dm oells. 
o. I(usedi 
more than 70 s 

0.009 mole ratio to diazoaoetate) was recovered 
. 
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N2CHCOOR PhCii=CH2 Ph COOR Ph 

+ 
p* 

W 
9 t* 

bl 
9 

1 COOR **cHMe IIa,R=Et IIIa, R = Et 

&$qk~~ dl 

L 

I&, R = H IIlb, R = H 

I-- Yi Ph 
PhCJiMe + 

I 9 

IVa, R = Ms Va, R= Me 

IVb,R=H Vb,R=H 

In the absence of the chelate I no reaction was observed 

between the substrates and diazoacetate at 58-60~. UV (9) and/or 

IR evidenoes lndioatedthe abseme of any deteotable Interaction 

of the ohelate I with either olefinio or ethereal substrate. 

Strong coordination of basea such as pyridine (4) to the chelate 

I destroyed the catalytic activity. The reasonable acaount for 

the dissynvnetric alkoxycarbonylcarbene reactions must be given 

by assuming the formation of a reactive complex which should 

result from nucleophilic attack by diasoacetate at the open 

coordination site of the chelate I and following elimination of 

nitrogen (10, 11). In this canplex the carbene is bonded 

transiently to copper as a fifth ligand in dissymmetrla atmosphere 

as this is tentatively shown by VI. The recorded non-planarity 

of the original chelate complex I (5) may knply oonsiderably 

distorted geometry of VI from regular square-pyramidal one. 

Correlation of the aeymmetry of N-O(-phenylethyl group with the 
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absolute configuration of the resulting cyolopropaneoarboxylia 

acid becomes rather equivocal under such oiroumstanoes and 

should be discussed fully in the future. 
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