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In recent years a large variety of polyvalent iodine compounds have &come available, and theit versatility 

in organic synthesis has been well establishedI. Of special synthetic interest are iodinetII1) derivatives with one 

or two cyano ligands covalently attached to the iodine atom2, The recently reported phenyl(cyano)iodonium 

salt& have been found to be valuable reagents for the preparation of various alkynylj and alkeny14 

(phenyl)iodonium sprcies via a novel iodonium transfer reaction with the corresponding organolin derivatives. 

In this paper we wish to report the preparation of a new cyanated iodinanc, (dicyanniononium) triflate 3, 

and its application as a versatile reagent for a mild in situ synthesis of various; iodonium triflate salts. 

Compound 3 can be prepared by the reaction of iodosyl tritlate 15 with trimethylsilyl cyanide in methylene 

chloride at -2OoC. Addition of cold hexane to this solution results in the precipitation of colorless crystals 

which can be isolated in 40-60% yield by filtration at -7XoC under nilrngen. Crystalline 3 completely 

decomposes at room temperature in 2-5 min with the formation of cyanngcn iodinr. I(IN, as the only isolable 

stable product. Compound 3 is air-sensitive and it’ the filtered crystals are expnsed to air an explosion may 

occur. It can however be stored at -2W: under nitrogen for several days. 
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c 112c12, -7x to -20°C 

()=I-OTf + ZNCSiMc, 
-tMe,+Si)zO 

(NC),I+ -0Tf 

1 2 3 

We were able to characterix compound 3 by low temperature IR and NMR spectt@, The 1R displays an 

absorption of the cyano group at 2 I X(1 cm 1 which is a typical region for related cyano iodinanes2. The 1%: 

NMR displays signals of the cyano cartxrn at 6 72 ppm and the quartet of the triflate anion at 6 I IX ppm, The 

fluorine spectrum also supports the presence of the tritlate anion in 3. Chemical reactIons of compound 3 in 

situ give further support to the proposed StiYJGtllre. 

Similarly to phcnyl(cyanojiodonium tritlate *a, compound 3 reacts with various organotin derivatives (4, 

6, XI under very mild conditions (-40°C’. CH21112j forming the corresponding iodonium salts in high yield 

and tributyltincyanide as the by-product. For these reactions reagent 3 can be used in situ, without isolation 

frvm the CH2CIz solution. 

c H2Cl2. -40 to 2VC 

2ArSnBu3 + (hX:),I’ -0Tf ArzI+ WTf 

4 3 
-HU~SnCN 

5 

5a: Ar = C,HI, 5b: Ar = 3-MeOC_1tiH4, SC: Ar = 4-MeOC,H, 

L’HtCIl+ -40 tcr m“C 
+ (W),I’ _IlTf 

SnBu3 -BUJSnCN 

3 
6 7 

(” H 2C I,, -40 to 20°C 
2 R = RnBu> + (NC),I+ -0Tf p 

-lIu3SnCN 
( K.-I+ -0Tf 

8 3 ‘1 

9a: R = f -Ru, Yb: R = (i -l*r)_lSi 
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GPIIUU~ procdtrw for the r-rwrkn f,f’nl-~crftf)stLlltnrtt~ &ri\wti~vs with rliir_vrlno)inn’c~,zium tri/Tutp itt sittd, 

C’yanotrimcthylsilane (0.54 ml, 4 mmol) was added to a stirred suspension 01’ 0=10’1’1’ (0.~8 g, 2 rnmo~) in 

IIi2Cl2 (15 ml) at -7XoC under nitrogen. The mixture was allowed to warm to -21PC and stirred I’or IO-1 5 

min until the formation of a clear solution of reagent 3. The solution was coulerl to -7f-W and transferred to a 

cold, stirred solution of the appropriate tributyltin derivative (4, 6, 8) (4-4.1 mrnules) in (II 12Cl2 (IS ml). The 

mixture was allowed to warm to room temperature and the product crystallized by the addition of dry hexane 

(2OL30 ml). The precipitate of the iodonium triflate salt wax filtered under nitrogen, washed with dry hexane 

(30 ml) and dried in vacua, Analytically pure materials were obtained by recrystallization from a concentrated 

solution of the iodonium salt in CH,$l~ by addition of hexane and ether. 

The generaliry of this procedure is indicated by the preparation of iodonium salts of three different types: 

diary1 5, his-heteroaromatic 7 and his-alkyny19 iodonium triflates, All new currrpounds are fully characterized 

by spectra1 data7. 

The advantage of the present procedure over the previously reported ones 1-x,‘) is its extremely mild 

conditions. Due to the non-acidic and likely non-oxidi7.ing properties of 3. It is possible to apply it to lhe 

synthesis of iodonium salts from easily oxidizable and acid sensitive starting materials such as heterocycles, 

anisols, etc.. cases in which reagent 1 is ineffectiveY. 

In conclusion, we have prepared a new type of iodonium salt, (dicyano)iodonium triflaie 3 and 

demonstrated that this compound can be used in situ as a mild and efficient rcagcnt for the preparation of aryl, 

heteroaryl, and alkynyl iodonium salts via an iodonium tFilILSftr reaction with the corresponding trjbutyltin 

substituted derivatives. 
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