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NON-AQUEOUS CYANATION OF HALIDES USING LITHIUM CYANIDE

Shinya Harusawa, Ryuji Yoneda, Yukie Omori and Takushi Kurihara*
Osaka University of Pharmaceutical Sciences, 2-10-65,

Kawai, Matsubara, Osaka 580, Japan

Summary : Efficient conversion of various halides into the corresponding

nitriles with lithium cyanide in tetrahydrofuran is described.

Recently we reported that reaction of various carbonyl compounds with
diethyl phosphorocyanidate1), chlorotrimethylsilanez) and acyl chlorides in the
presence of lithium cyanide gave the corresponding protected cyanohydrins.
Lithium cyanide3), which is inexpensive and easily available, has received
little attention4) as a reagent for organic synthesis in contrast to potassium
and sodium cyanides widely employed. The high reactivity of lithium cyanide
may be ascribed to an affinity of the oxygenophilic lithium ion for the
carbonyl oxygen and a good solubility in tetrahydrofuran (THF). We wish to
report that a general non-agueous cyanation has been achieved by reaction of
lithium cyanide with various halides in THF.

5) can be generally accomplished by sodium and

Cyanation of alkyl halides
potassium cyanides in an aqueous alcohol solvent or dimethyl sulfoxide.
Another approach is to use a phase-transfer catalysts). These procedures
require either aqueous or high-boiling polar solvents. Reaction of lithium
cyanide with 1-bromo and 1-iodooctane in refluxing THF for 1 h gave 1-
cyanooctane in 90% yield (entries 1 and 4). On the contrary, potassium and

6) even with 15 n

sodium cyanides did not generate any trace of 1-cyanooctane
refluxing (entries 2, 3, 5 and 6). These results indicate the superiority of
this procedure under non-aqueous condition. Other examples are listed in the
Table, which include the conversion of benzyl and allyl halides into the
corresponding cyanides (entries 9, 10 and 11).

Tributyltin cyanide7), which is the new source of cyanide ion, has been
prepared by 18-crown-6 catalyzed reaction of potassium cyanide with
tributyltin chloride. The current procedure quantitatively gave tributyltin
cyanide without any catalysts (entry 14).

Another intriguing examples were realized in the preparation of
benzeneselenyl cyanideB) and B—tolyl thiocyanateg)(entries 15 and 16). The
existing procedure58)9) have required the use of cyanotrimethylsilane for the
conversion of corresponding chlorides into cyanides.

10) of 4-cholesten-~-3-one was

In addition, simple conjugate hydrocyanation
achieved with lithium cyanide to give 5-cyanocholestan-3-one (80%, 50/58-

cyano=3/1)11). This procedure can avoid the use of diethylaluminum cyanide or
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hydrogen cyanide in the Nagata method12k
Thus, the non-agueous cyanation using lithium cyanide may have a wide

applicability in organic synthesis.

Table. RX + MCN?)(3eq) — —THE . geN

Entry Substrate M Conditions (h) Yield (%)b)
1 n-CgHq41 Li 1, reflux 90
2 Na 15 , reflux No reaction
3 K 15 , reflux No reaction
4 n-CgHy 5Br Li 1, reflux 90
5 Na 15 , reflux No reaction
6 ¢ K 15 , reflux No reaction
7 n-CgH, 5CL Li 18 , reflux 50¢)
8 n-CgH,,0Ts : Li 1, reflux guant.
9 CgHg CHyBr Li 2, reflux 92
10 C6H5CH2C1 Li 6 , reflux quant.
11 3-Bromocyclohexene Li 1T, reflux 93 i
12 CgHgCH,CH,Br Li 1, reflux quant.
13 BrCHZCH2C02C2H5 Li 1, reflux 66
14 | (C4H9)3Sncl Li 1T, r.t. guant. i
15 | p-CH3CgH,SCl Li 0.5, r.t.d) 83 |

; A ad)
16 1 CgHgSeCl | Li 0.5, r.t. | 87
a) See reference 3. D) Unless otherwise stated, vields were based on
isolation. c¢) Based on n.m.r.. d) The reaction was carried out in the

coexistence of 0.1 {entry 15) and 0.2 eq. (entry 16) of iodine, respectively.
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