
Tmahcdron Vol. 42. No. 9, pp. 2559 to 2561. 1986 
Printed in Great Britain. 

-86 03.cn+.al 
Pergamon Journals Ltd. 

PROPELLANES. PART LXEXVII+. llIE REACTION OF SRVERAL TRTRAENIC PROPELLANB-IMIDES 

DAVID 

a) Max-Plan&-Institut . . 

WITB CXCLOPRNTADIRBTL-COBALT-DWlIiRNE 

GINSBDRGb) , LDDWIG STEBLINGa) AND GDBTBBB uIIKEa*), 

RBINBARD BBNNa 2, AND RICBARD GODDARDa 3, 

f& Xohlenforschuog, D-4330 MUlheim/Ruhr, BRD 

b, Department of Chemistry, Israel Institute of Technology, Baifa, Israel 

(Received in UK 18 February 1986) 

Abstract.- Reaction of the title compounds gives a mixture of products whose 

configurations have been established by NHR spectroscopy. In tvo cases single 

products were isolated, one of which analyzed by X-ray crystallography. 

It has long been of interest to extend the work ou the reaction of the tetraenic ether la 

with several iron carbonyls4 

- 

to the reaction of tetraenic propellaaes with organometallic cobalt 

or nickel reagents. Since recently the reaction with 1.6-methano[lO]annulene 2, (a compound whose 

bis-norcaradiene valence tsutoxer is also a tetrsenic propellane), 2, vith cyclopentadienylcobalt- 

bisethene 2 has been studied5 we chose to react the tetraenic imides lb and lc with the same -- 

reagent. 

In the case of 2 the ayn, syn- 

exclusively2 

and the syn.anti-bin-products 4 and 5 were obtained - 

. 
la 

In the case of &with Fe(COj5 only the syn,syn-e-product 5 was obtained in high 

yield lb and its structure determined by X-ray crystallography . When, however, Pe2(CG)9 was used 

& gave all the possible iaoners, 2 xono-Fe(C0)3 derivatives, the syn- and the anti-, and the 3 

possible bis-adducts. 
la - 

syn,syn-, 5, syn.anti-. 1, and anti,anti-. a, albeit the last in very low 

yield . lc The structure of the syn.anti-fi-Fe(C0)3 compound 1 also had its structure determined , 

ahowing a configuration greatly influenced by stereoelectronic effects. Although crystals were 

grown of the anti,anti-e-derivative at College Station, the crystals were twinned and the material 
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available did not suffice for recrystallization from a series of solvents 
Id . Therefore it is not 

yet known how this compound accommodates both of the anti-Fe(CO)3 groups so as to be able to elist. 

Aa we will show below, no anti,anti-his-CpCo-products could be observed in our case. - 

The tetraenic inides, & and &, afforded by reaction with 2 in each case four of the five 

possible products: syn-, 2, anti- , 2. syn,antl- 11 (of type 2) and syn,syn- 12 (of type 4). No - - 

isomer at all of type 4 was observed in the NMR spectrum of the mixture. 

J,,cp cpco,~,c&. 
cocp 

3 I.“. g& I.“. 

5 I). l h 5 “.Ck 

The Table gives the composition of the product mixture in each case as determined by NMR 

spectroscopy and the chemical shifts. 

9b syn 21 17 

lob anti 63 57 

lib sydanti 12 20 

12b vd~yn 4 6 

9c q-n 21 

1oc anti 57 

llc synlanti 14 63 

12c syn/syn a 37 

1:3 

.l:l or I:2 

X Product 

1 
H-Chemical Shift ppm 

4.40 2.72 

4.49 2.43 

4.44 4.41 2.74 

4.31 3.21 

4.50 

4.53 

4.53 4.45 

4.38 

3.65 5.36 4.41 5.81 -- -- 

2.81 5.63 4.69 5.65 

3.11 2.82 4.87 4.56 -- -- 

2 82 A 4.72 

3.75 5.42 

2.91 5.70 

2.91 3.19 -- 

2.91 

4.46 5.89 

4.79 5.72 

4.89 4.63 

4.76 

Underlined values: Shifts of protons at 
complexed C-C bonds. 



one of the 

cryetellography 
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products crystallized from the reectioa mixture of &and 2 use shown by X-ray 

to be the anti-mm-adduct 1Oc (Figure). - 

Figure 

Aoknadtodgwont. - Thl8 mrk wan cmried out in MIlhefm. One of ue (D.G.) is grateful for the very 

klnd boapftallty and sup&vrt. We tJnnk the Iriaerva Komitees f(Lr die wleeenechaftllche 

Zwbmft awimden deutechen und 18raellechen Forechungelnetituten for additional 

support to D.G. 

EXPERIHBITAL PAKT 

Solutione o 
and the 400 lPlr 6 

the reactenta in d8-tolucne were mixed in ratios gz- 1:l and 1:2 at 213'K 
-MK l pectre taken at ca. 213'K without eeparation of the reeulting products. 

All linee of the product epectra lleted in the Table were uelped. Details mny be obtained 
from B.B. In eome experimnta l olid or cryetalline producte were ieolated and analyzed. 

9b + 10b : llb + 12b - 84:16. 
8. 5.~‘,4.4O;co, 18.57. 

Celc. C, 63.42; H. 4.75; N, 3.98; Co, 18.76. Found C, 63.96; 

Accordiag to the NHR epectra (eee table) the lc : 2 - - 1:l product would give the following 
valuer of the elematal analyeLe. 

9c + 1oc : llc + 12c - 78:22. ---- Calc. C, 68.10; 8. 4.51; N. 3.32; Co, 16.46. 

The valuer found prove the product ieolated in cryetalline form to be a rono-CpCo adduct. 
according to the X-ray structural analyeie 10~. - Ite detailed cryetal etructure data my be 
obtained from B.C. 

N. 

N, 

1. 

2. 

3. 

4. 

5. 

10~: C H NO Co: Calc. C, 69.18; 8, 4.54; N, 3.51; Co. 14.76. PO-d C, 68.72; 6, 5.18; 
3 46; . Co23148972 I . . 

The &:A - 1:2 product 12c vae also ieolated In cryetalline form. - 

2 ~:~28~~3~~2c02 
: talc. C, 64.26; II, 4.43; N, 2.68; 

. . ** 
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n. KAPOO, P. khkenari, end D. Cinabur8, Tee, 

NMK Spectroecopy. 

X-ray l tNCtUra1 m~lyei8. 

co. 22.52. Found C, 63.72; Ii, 5.18; 
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