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Both o- and n-allylcobalt(III) polycyanides K3 [CT-C, H4 RCo(CN),-I., 
Kz [n-C, H4 RCO(CN)~ ] and K[n-C, H4 RCo(CNjJ PPh3 ] (R = H or Me), have. 
been prepared by reaction of appropriate carbonyls with potas&m cyanide and 
fully character&d. 

Introduction 

The successful preparation of the cyclopentadienylcobalt‘tricyanide, 
K[Cs HS Co(CN), ] ; from cyclopentadienyldicarbonylcobalt(1) [l] or cycle- 
pentadienylcarbonyldiiodocobalt(lII) [ 21 suggested possible application to the 
corresponding ailyl derivatives. The expected. products. (I) or (II). of such reac- 
tions have previously been reported 131. as products from re+ion of ally1 hali- 
des with pentacyanocobaltate(I1) according to eqn. (1 j, : : -, . . _. 

2Ka~CCo(CN)s 3 + E2 =CHCH,X --t K; &H; Co(CN)S ] .+- K3 [CO(CN)~:X] 
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or, in the case-of the ,cro& cotiplek, from butadiene %$ thelby@rido &ion. 1. _-. 
[COG HI’ acco$ing to eqn. (2). [3,4]. 1 -- .- ._ :_:. . ..- ._ 

._ [C&N): Hj 3- + CH,=CH+H=.CH2 ;A 
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In&ch:ease:[3; 4’1 the i&ially~ fokied &ll&ompl&.(I) &a; s&n to- be & -‘j’ ., 
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the eq@libri+ [u-;C, H&CO(CN)~.] s-.+. [n$, ~+&CO($~),~ j?:+ Cx, @here 
:I& 5 H;o$ Syn-l-methyl j;‘When,aqu%ms .solutiolns:wer~-lef s+@ing,l~here@ .-.: -: 
: . .. . -..- ;.- . . . : -. :. :. 

_-:~ .: .,r -, ..-y .._ :: . -__,_:~ -. _. r’..;y: 
:_ .,. ....: __ -..: . . . . ,- :.. 

:.t. -:_- ,f. -$.-_ “:_ 1 ___1_ .;,,--:. 
-: _ . ; 

i i .~~~ ~ hisee ~~~ i; ~, Ija;; _v of ~~~ ~kpe9: (h~~obaltebh~-~~~~ ‘,~~. ~_‘~ ~*.:i,i_~ :~ 
. ._ .;: - , ._- .,. ., :. ._ . . . 

-1 ... ..: :. : . . :, -. _ .:. ., .o . . ..I. : 
.- L- -: : . . _. __ .;-:. .:-.:-I- ., -. . . ._ 



addition of excesspotas%ium cyanide caused reversal with formation of the 0: 
.&om the xr_Complex. Despite the good spectra obtainGd’for.th& species, which 
have.also. been postulated ES, 63 as intermediates in hydrogenation using .. 
[Co(CN), H] ‘-,_ n?ne-tif the complexes was isolated pure and characterised by 
analysis; 

a) 

Results and discussion 

whereas the cycl.opentadienyl complex CS HS CO~~~(CO)I, is readily ob- 
tained from the dicarbonyl Cs HS COIN, reaction of either of the n-ally1 
complexes T-C, HS Co(CO), or n-C, Hs Co(CO), PPhs with iodine did not yield 
iodocobalt(II1) complexes of sufficient stability to permit ready isolation. How- 
ever; jirect reaction with a mixture of iodine and cyanide proceeded smoothly 
to give the expected cyan0 complexes (II) and (III), according to eqns. (5) and 

(6), 

&-CJ H4 RCO(CO)~ + I, + 4KCN -+ Kz [x-C, H4 RCo(CN), ] + 3C0 + 2KI (5) 

z-r-C3 IX, RCO(CO)~ PPh3 + I2 + 3KCN + K[n-C, H4 RCO(CN)~ PPh3 ] + 2C0 + 2KI 

(R=H-orMe) (6) 

possibly via unstable iodides of the type x-CgHs Co(CO)(L)I, (L = CO or PPh, ). 
Evidence for such:a course-is provided by the rapid evolution of carbon mono- 
xide when iodine is added to the tricarbonyl, Cs HS Co(CO)s , at room tempera- 
ture and the apparent lack of reaction when the latteris refluxed with potassium 
cyanide in the absence of such an oxidising.agent_ 

Zn- the phosphi&substituted series, even use of excess potassium cyanide 
led cleanly to the ~-ally1 or crotyl complexes (III), but the more ready occurren- 
ce oftheabove-mentionedequilib& [3,43 made it desirable to employ a defi- 

ciency of cyanide in the tricarbonyl series. In this way the potassium salts of 
the n-ally1 and lrcrotyl complexes (II), K, CC!, H5 Co(CN), ] knd 
Kz 1% I% MeCo(CN)e ] -, were readily isolated as yello~.solids; Use of excess 
cya@de gave the salts of the a-com@xes (I), K3 [Cs H5 COG ] and_ 
K,‘[C&MeCo(CN)5 ] , also as yellow solids. All four yield solutions in Dz 0.. 
w&ise NMR spectra agreewell with those previously reported [3,4]. Those of. 

.th&.nep phosphme StibstitGted tiomplexes (III)’ are very similar to.those of the ..ti+c*~_- 
:T-~all$l~deriv&ives (II) -and hence readily assigned (see Kxperimental); 

the &eater band @tiplici* results from the expecte&@hosphorus-_hydrqgen _ 
-_ !pli+g tie-* ++i_@~~ed inter al. foT.the ~~krotyl precursor [ 73 , C> I-$ i ._ ._ .- 1 : _ 

. . 

: 
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TABLE1 

DATAFORALLYLCOBAL+<IIL)pOLYCYA&DES .. 

Compound -. I+edspect;ra(N&lm& Analysiifound<c&d. j CT%) : 
NCN) v<c=a ‘c H N : 

K3CC3I+iCo(CN)sl .(I:R=H) 217Bw.2125m. 1611w 27.9 1.7 19.9 
(27.7) (1.4) <2b.2) 

~~LC~H~C~(CN)SI _(I: R = Me) 2178w.2122xi. 1608w 30.3 
2110m (30.1) <::925, 

19.2 
(19.5) 

K2LC3HsCo(CN)4i -. (II:R=H) 212os,2075m 

KzEC~H~C~<CNLII <II: R = Me) 2118m,2068m. 

203oW 

KCC~H&O(CN)JPP~JI @II:R=H) 2120%211Oni 

(III):R=Me) K[C4H7Co<CN)3PPh31 217Os.2145m. 
2125s 

30.1 2.1 20.1 
(29.8) <l-77) (19.85) 
32.2 18.8 
(32.4) (Z, (19.0) 

60.3 
(60.1) <fL, (98::) 
61.4 
(60.9) 

MeCo(CO),PPh, . The only previously recorded IR spectra 131 relate to mix- 
tures and-spectral data for all the pure products are therefore given in Table 1 
together with analytical results. 

Experimental 

For general directions see preceding paper [l] _ 

Dipotassium r-allyItetracyanocobaltate(III), (II: R = El) 
A solution of allylticarbonylcobalt(1) [8,9] (0.55 g, 3 mmol) and po- 

tassium cyanide (0.58 g, 9 mmol) in tetrahydrofuran (ZOO ml) was cooled to 
= -2O”, and iodine (0.76 g, 3 mmol) in tetrahydrofuran (100 ml) added drop- 
wise. The mixture was stirred at this temperature for 3 h and then at room tem- 
perature overnight. The filtered solution was then evaporated to dryness under 
reduced pressure and the residue chromatographed on alumina using methanol 
as solvent. This eluted the potassium salt (II: R = H) (0.4 g,.47%), a yellow solid, 
m-p. 128” (dec.), soluble in water and alcohols; 7(D2 0)-4.5(m), 6.1(d) and 
6.9 ppm (d). 

Dipotassium .rr-s&z-crotyltetracyanocobaitate(IIIj, (II: R = Me) 
This was obtained similarly from crotyltricarbonylcobalt(I) [S, 91 (0.59 g, 

3 mmol) as a yellow solid (0.38 g, 43%), m-p. 167” (dec.); r(D2 0) 4.9(m), 
6.25(m), 6.7(d), 7.5(d), and 8.5 ppm (d). 

Trip0 tassium a-allylpentacyanoco balta te(III), (I: R = H) 
Dropwise addition of iodine (0.76 g, 3 mmol) in tetrahydrofuran (100 ml) 

at 00 to a stirred solution of allyltricarbonylcobalt(I) [8,9] (0.55.g, 3 mmol) 
and potassium cyanide (1.2 g, 18 mmol) in tetrahydrofuran (250 ml) was fol- 
lowed by stirring for 3 h at 0” and overnight at room temperature and.then by 
workup as above. This procedure gave the o:complex (I: R = H)-(0.5 g; 57%)_- 
as a yellow solid, m.p. 1950 (dec.), soluble in water and alcohols; i(D1 0) 3.4(m), 
4.3(d) and 7.6 ppm (d). 
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-1: ~!%p&ssitim o-croij~~e-~tacyanbcoboltatellll), (I: d = Mej .. ..: ... 
!Chis was obtained similariy to the preceding compound, fro& crotylt&~. 1 

khonylcobtilt(~) 18; 93 (9.59 g, 3 mmol) as a yellowkolid (0:56 g, 52%), i&p_ 
.- 18.9” (de&).:;i(D; 0) &O(m), 4.3(m), 7_6(d):&icl8.45 ppm (m). ~. 

$kbssium *~lIy yh?phenylphosphine)tricyanocobaltate(I~), (bj: I$ = H) 
:.A cooled-solution of iodine (0.25 g; 1 mmol) in tetrahydrofuran (100 ml) 

was add+ dropvvise with stirring to ti ice-cooled mixture of allyldicarbonyl(trC 
phenylphosphine)cobalt(I) [S] (0.42 gj -1 rnmol) and potassium cyanide (0.39 g, 

6 mmol) in tetqahydrofuran (300 .ml). After stkring at 0’ for 3 h and at room 
temperature~~vemight, the solution was filtered, evaporated, and the residue ’ 
chromatogmphed on.alumina. Methanol eluted the orange-yellow salt (III: 
R =.H) (0.26 g, 55%), m.p. 271” (dec.), soluble in water and in polar organic 
solv&ts;-T(D, 0 j 2.7 (m, 5H, Ph), 4.6 (m, lH, H-Z), 6.55 (dd, 2H, syn_H-1,3), 
6.80 ppm (dd, 2H, anti-H-1,3). 

PotasFium n-crotyl(triphenylphosphine)tricyanocobaltate(IIIj, (III: R = Me) 
This was obtained similarly horn ii-crotyldicarbonyl(tiphenylphosphinej- 

cobalt(I) [8] (0.44 g, 1 mmol) as an orange solid (0.25 g, 50%), m-p. 252” -(dec.); 
T(D*O) 2.7 (m, 5H, Ph), 4.9 (m, lH,:H-2), 6.5 (m, lH, anti-H-3),6.9 (dd, lH, 
syn-Hi1 j, 7.2 (dd, lH, anti-H-3) and 8.6 ppm (dd, 3H, Me). 

Acknowledgements 

The authors thank Dr. P. Bladon and his staff for spectra, Mr. F.R. Daub- 
ney and-his&&f for analyses and the University of Strathclyde for a Student- 
ship (to JAD). 

References 

1 J-k-Dineen +ndP.L. Pauson, 3. Cbzxanometal. Cbem., 71(1974) 77. 
2 J.A. Dineen and P.L. Pausoq J. Crganometal:Cbem.. 43 (1972) 209. 
3 3. Kwiatek, LL, Midor and J_K_ Sealer. Advan. Chem. Ser.. 37 (1963) 201; J. Kwiatek and J-K. Sealer, 

9. Or&ometal_ Chem.. 3 0965) 421: 3 (1965) 433_ 
-4 T. c’unabiki and K. Tamma. Cbem. Commun.. (1971) 1177. 
5 M_G; Burnett.. P.J. Connolly and C. KernbaIl, J. Chem. Sot. A, (1968) 991. 
6 T. Funabiki. M. Matsumo and K. Tamma. Bull. Chem. Sot. Jap.. 45 (1972) 2723. 
7 W.W. Spooncer, A.C. Jones and L-R. SIaugh, J. OrgaaometaL Cbem_. 18 (1969) 327. 

.8 R.F. Heck tid D.S. Breslow, J_ Amer. Chem. Sot., 82 (1960) 750; 83 (1961) 1097. 
9. w.R_ MeCteiUm, H.H. HO&II, H.N. C~+pps. E.L. Muette+s and B-W. Hawk. J. Ame.‘Cbem. SOC., 

83 (196X) 1601. 


