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Preparations of acyclic dienylmetal compounds have received little attention except for 

dienylalkalillletal compouuds 
l-4 

, while the preparatim, conformational aualysis and reaction of 

a number of allylmetal conpounds have been studied extensively5. We wish to describe herein a 

general procedure for the preparation, conforwational analysis and so= chemical reactions of 

dipentadienylzinc compounds, since several crystalline dienylalkalimetal compounds have became 

readily available3. 

Dipentadienylzinc-tetrahydrofuranate 1 (mp. -10') was isolated aa needles by reacting 

crystalline pentadienylpotassiumwith a half equimole of anhydrous zinc dichloride in tetra- 

hydrofuran at -2O', evaporating the excess amomt of tetrahydrofurim, extracting from the 

residue with n-peutcme and then cooling the n-pentcme solution to -78' to induce crystalli- 

zation. All procedures were carried out in an argon atmosphere below O', aa _&was thermally 

unstable. Thermal decoapositicn of ibegan at 10' and the half life time at 30' was 10 min. 

which was prepared by adding five moles 

equivalence of triethylamlne to 1 in n-pentme solutioo and cooling the solution to -50°, also 

decomposed at room temperature to trras,trans-1,3,7,9-decatetreened, 

1 +lO" /-llvbw + + Zn 

11 



12 

triene and metallic zinc. Thehalf life tips 

pentadienylslncccspounds were isolated wvlng 

ty or a bidentate ligand. The 1:l complex of 

115°) was stsble at 80' in toluene ss well as 

Ho. 1 

at30* of2wss 15 ndn. Thersklly stable di- 

awmodentate llgmdhaving avery etrmgbasici- 

dip~tadienylein~trimethylamLne ofide 2 (xp. 

N,N,N',N'-tetramthylethylenedlamine (TMgDA)- 

pentadienylsinc~ (mp. 58') and N,N,N',N'-tetrasethylpropylenediaurfne (TWPDA)-pentadlenylsinc 

2 (mp. 50.50). The molecular weights of 1, &2,1 and2 determined cryoscopically in benzene 

correspmd to those of mcnowaric 1:l complexes. EaQ of the cmr spectrum of 1.2 mdzin 

d6-bensene at 6' shcwed three peahe (Table l), whim suggest that these coapomds msuaw II- or 

W-shaped cmforaetim ammg the three pmeible plmar cmfornetlme; U(de-&I)-, W(trme- 

trms)- md ei&le(cie-trms)-shaped cmfonnatims'. 

Table 1. Carbm-13 nmr Chewical Shift of Pentadienylzlnc Conpomds 
a.b 

c1 c2 c3 c4 

Zn(C5S7)2*THP 1 65.3 139.2 115.3 

2n(C5g,)2*Wgt3 2 66.9 140.0 121.3 

2n(C5D,)2'm3 2 66.0 144.9 117.4 

2n(C5X7)2'TnsDAQ 20.5 141.0 118.2 147.1 

Zn(C,H,),*TMPDA5 19.7 140.4 118.3 148.0 

c5 

105.0 

104.2 

a. 

b. 

In ppm downfield from internal TWS in d6-benzene (calibrated using the d6-benzene peak, 

assumed to be 128.0 ppw). Data were collected at 25.2 l4is at 6' m a Varlm KlOO-15 

spectrometer equippedwith a Mgilab Wo&lPTS-NMB-3 Fourier trmsform accessory. 

Peak assignments were wade in part from m off-resmmm decoupled spectrum. 

Pmr mendcal shift of 1, 2 md 2 observed in d6-benzene at 6' md the protm-protm coupl- 

ing cmstmt, J23, of ca. 12 Hz correspmd to trms conforwatim 
8 
. The coupling constmt, J12, 

of ca. 11.4 Bz corresponds well to an intermdiate value between outer bond-&v, 7.5-9.0 Hz and 

outer band-traus, 16 HE*. Thus, the planar canformations of 1.2 snd3were determined to be 

W-shaped. Ir absorptims at 950(trms 6CW) and l.620 m-l(vC-C) of i,L wdzin benzene are 

also consistent with the W-shaped cmfonnatlm. Paw spectra of 5 and 2 in d6-benzene at 6" 

were sharply different from those of 2 md1. The west strikLng feature of the spectra is that 

a doublet protm peah,whicb is r~leig~able to a methylene protm of pentadienyl group bmded 

with zinc metal by u-bmd, WBB observed in higher field (ca. 1.43 ppm damfield from external 

TE in d6-bensene at 6'). Cxu spectra at 6' in d6-benzene gave ftve peshs for? md 2. The 
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structure of 4 or 2 was, therefore, cmcludad to be a terminally o-bmded form, not a centrally 

delocalized carbmim form. Ir sbsorptions of both 4 md 2 at 970(tr(as 6Ui) cod 1620 cm” 

(v*c) support this cmclusim. BJI elevating the temperature up to 80’. the ~ornde 1, 2 md 

2 were decomposed completely but pwr spectra of 4 md 2 chmged reversibly to that of W-shaped 

structure, whi& is cmsistent with a formula 3’. Model erawinatim suggests that terminally 

bonded structurs 5 Is sterically suet favorable cad W-shaped delocalized structure 4’ is possi- 

ble only when the bidentate ligmd coordinate loosely to zinc metal. Co the other hmd, pw 

spectra of 1 md 2 also Qmged rewrslwly to that of terminally a-bmded structure(consistant 

with the structure of 2 md 2 at 6’) by cooling them to -60’ In dg-TIXP. Tbux, the cmfor- 

matlms of 1 md 2 helm the temperature at -60’ as well as k md 2 at room temperature fomd 

9 
to be terndnaliy a-boa&d structure. Although the structure of 4 md 2 is different from that 

of 1, 1 md2 at 6’, all these cowpomds gave a mixture of trans-, cis-1,3-pentadiena md 1,4- 

pentadiene in 50-70, 6-13 end 20-40X yield, respectively, by hydrolysis b benseue at 6’. 

LJ ;N -N' 

* W’_ 8’ 
\ 1 ’ ,’ 

l+y 
‘;zpyy= A?& 

\., ,/ ‘.* ,,’ _ _ 

2 
1 4 6’ 

This result WBB explained by (II equilibrium eldsting between A md B in the reactim system. 

The formation of’ cis-1,3-pentadlene suggest that the barrier to rotation about the inner bmd 

of B would be small. 

zn Zn 

The reactims 

propylketme g md 

A B 

of pentadienylsinc cos~omds with acetaldehy& 2, a&tone 2, methyl-iso- 

di-isopropylkatme 2 resulted in the formation of additim products, dienyl 

alcohols. The yield of the product reacted at Cl of pantadlenyl group increased with 

the increase in bulkiness of m alkyl group atteQed to carbmyl group. when the carbmyl cop 

pound having less bulky groups was reacted, equflibrium edstlng In the reactim system 

favored structure A to give mly dienyl alcohol reacted at C3 of pentadienyl group. These 
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dienyl alcchob couldnot be obtadned 

condensation occurred preferentially. 

lo. 1 

directly liming pentadienylalkaUmtel co~0uldB,aa al&l 

In conclusion, the reactiana mutimed above. will be useful aa a general method for the 

preparatim of anrrmber of dienylmtal canpounds and of orgmic dienyl derivativee. 

Table 2. Percentage Yield of the Producte Reacted at Cl ard C3 Atome of 

Pentadienykincwith Carbonyl Conpourdtra. 

Carbcnyl canpd. a I s 9 

Reactim site 
c1 c3 c1 c3 c1 c3 Cl c3 

1 0.0 100.0 0.0 100.0 50.2 49.8 92.0 8.0 

2 0.0 100.0 0.0 100.0 96.0 4.0 98.0 2.0 

G 0.0 100.0 0.0 100.0 97.5 2.5 98.5 1.5 

5 0.0 100.0 0.0 100.0 97.6 2.4 99.0 1.0 

a. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Characterized by pm, ma8 Imd ir after reacting both coPponente in benzene at 6' for lhr, 

hydrolyzing at 6' md isolating ea& fraction by preparative glpc. 
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