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Abstract 

Thermolysis of cyclooctaselenadiazole (2) yields only selenium-containing prod- 
ucts. Compound 2 reacts with CpCo sources to give [( $-C,H,)Co] 2( p2-q3,q2- 
C,H,Se), a fluxional compound whose structure has been determined by X-Ray 
crystallography. 

Selenadiazoles have shown themselves to be useful intermediates in the synthesis 
of alkynes. 

A ’ cu ) 
R-e-R’ + N2 + Se 

Ring-strained alkynes, inaccesible by other routes, such as cycloocta-1,5-diene-3- 
yne, have been prepared in this manner [l]. The reactions of selendiazoles with 
transition metal complexes are also beginning to be explored [2]. We have now 
prepared cyclooctaselenadiazole (2) by an extension of an established procedure [3] 
(see Scheme 1). 

Overnight reaction of the semicarbazone (1) (m.p. 185 o C) with selenous acid in 
warm dioxane leads after chromatographic purification to 17% of 2. Compound 2 
may be crystallized from diethyl ether at -78°C as a light yellow solid (m.p. 
30-32 o C) * * that rapidly darkens on warming or exposure to light. We hoped that 

* Present address: Department of Chemistry, David Keir Building, The Queen’s University of Belfast, 
Belfast BT9 5AG (NJ.) 

* * Satisfactory spectroscopic and microanalytical data were obtained for the new compounds l-5 
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Scheme 1. Reagents: (i) BR-,.CH,CI,. -7XOC; (ii) NaOMc. DMSO. 7X 1 i t-oom temptxarurc [4]: 
(iii) H,SO,(aq). THF, room temperature [5]: (iv) ff,NNHC‘ONH :. F.tOlf. rcfiux. I\! ScO,. I>is~x:in~ 
5o”(‘, 

thermolysis of 2 would lead to cycloocta-1.35triene-7-yne. ah yet onI\ identified a> 
a transient intermediate [6]. After vacuum pyrolysis of 2 m the presence of copper 
powder, followed by column chromatography and HP1.C. two compounds of 
identical molecular weight. 3 and 4, were isolated. These \\‘ere idt*ntlficd its hi- 
cyclooctatetraene-I .4-diseleninr (3) and Z-c~cloheptatrien~d~~~e-c~~cl~~~~c?~~~~/ l-1 ..A-dis- 
elenole (4). 

200°C I cu 
2----------, 

1 torr N2 

( 3 ) , green (4) 1 red __ brown 

m.p. 195-197°C mp 136 -137°c 

Alternative structures for 4. such as that of the still unknown dicy~ll)octa-l.?-di- 
selenine, have been excluded by detailed analysis of the “I-f NMR qzctrum. .Thc 
observed spectrum can only be reproduced hv assuming the existence of I\\.() 
non-interacting three-spin svstems. a situation that pertains onl~~ 117 the assigned 
structure. 

Compounds 3 and 4 are formed in combined vield of XX?. in :i ratio 01 
approximately 1 /l 

The formation of 4 presumably involves a Wolff rearrangement of the initiali> 
formed selenaketocarhene [‘I’]: 

The same products are formed when the reaction is performed in the prehencc of 
tetracyclone, which is known to react rapidly with strained alkyncs: this, together 
with the high yield of the selenium-containing products. su,, Ooeith that no elitnination 
of selenium from the selenaketocarbene occurs under these condition>. 

Similar results were ohtained upon photolysis of ether colutic>ns of 2 at ION 
temperature. with or withour added tetracyclone. 



c41 

Cp24 

Fig. 1. Molecular structure of [($-C,H,)CO]~(~~-$~~~-C~H$~) (5). Some relevant bond distances (A) 
and angles (“): Se-Co(l) 2.316(l), Se-Co(Z) 2.323(l), Se-C(l) 1.954(4), Co(l)-CO(~) 2.439(l), 
Co(l)-C(1) 1.975(3), Co(l)-C(2) 2.016(3), CO(~)-C(2) 1.908(3), C(l)-C(2) 1.402(5), C(l)-Se-Co(2) 
76.4(l), C(l)-Se-Co(l) 54.3(l), Co(2)-Se-Co(l) 63.4(l), Co(Z)-Co(l)-Se 58.4(l), Co(l)-Co(Z)-Se 
58.1(l), C(2)-C(l)-Se 101.6(2), Co(l)-C(l)-Se 72.2(l), C(2)-C(l)-Co(l) 71.0(2), C(l)-C(2)-CO(~) 
106.1(2), C(l)-C(2)-Co(l) 67.9(2), CO(~)-C(2)-Co(l) 76.8(l). 

Transition metals have been found in some cases to induce the elimination of 
selenium from selenadiazoles. The reaction of ($-C,H,)Co(PPh,), [S] with 2 in 
refluxing toluene led after chromatography to the isolation of 5 in 13% yield, 
together with some intractable material. The same compound was formed by 
reaction of (q5-C,H,)Co(C,H,)z [9] with 2 in diethyl ether at or below room 
temperature. 

The structure of 5 was determined by standard spectroscopic means and con- 
firmed by a single-crystal X-ray diffraction study *. 

5 Toluene 
2 + ( q -C5H5)Co( PPh 3 I2 

reflux 

2 + ($-C5H5KoK2H4J2 
Et20 

l 5 green -black 
- 20°C - roomtemperature rn.p. > 3OO’C 

* Crystal data: C,,H,,Co,Se, M = 429.2, monoclinic, space group P2,/a, a 9.193(l), b 13.179(2), c 
12.969(l) A,, p 92.67(1)O, V 1569.5 A3, Z = 4, DC 1.82 g cme3, F(OOO) = 848, p(Mo-K,) 43.97 cm-‘. 

The structure was solved by Patterson and Fourier methods and refined by least-squares techniques 
to R = 0.035 for 3000 observed reflections with I > 20(I). Hydrogen atom positions were calculated 
and not refined. Atomic parameters for this work are available on request on the Director of the 
Cambridge Crystallographic Data Centre, University Chemical Laboratory, Lensfield Rd., Cam- 
bridge CB2 1EW. Any request should be accompanied by the full literature citation for this 
communication. 



The molecular structure of 5 is shown in Fig. I. The structure sho\~s s~lmc 
similarities to that of [Fe(C’O)7],( ~z-~q’.~i-C,H, ?Se) [lOI. and contaii~h the novel 7 
~~-ql.q--CRHhSe ligand. The four atoms C(l), C(2j. <‘o(7) ;rnd SC atoms lie 
approximately in a plane: this unit bonds in cqelobutadizn~-like f:bhi~in to C‘o( 1). 
The three further double bonds of the c?‘clo~)ct:ltetraene ring are not ~n~ol~~-~ 11~ 
bonding to the transition metal atom.s. 

Cyclooctasclenadiazolt: (2), while failing to provide a route to c~cloocta-l,?,S-tri- 
ene-7-yne. does give rise trb a novel ligand svstetn in its reaitlons with transition 
metal complexes. Further <tudies are in progress to dcvetop rhc chemistry of thiz 
and related selenium-containin:: ligands. 
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