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A DIRECT CONVERSION OF ALCOHOLS TO ISOCYANIDES
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Abstract: A new meihod for the preparation of the isocyanide group is described. Treatment of aicohols
with zinc reagents ( (7nL Zn__Br_ or 7ZnCl, \ and mmethvkllvl cv_a_p_ldg (]MSCN\ in dichloromethane

followed by dcsﬂylatmn with tctrabutylammommm fluoride (TBAF) affords the corresponding
isocyanides directly in good yields. © 1998 Elsevier Science Ltd. All rights reserved.

In recent years, various biologicaily active terpene with an i ocyanid fun ctionaiity have been isolated
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from marine orgamsms - Amuuuung asuvc lb(lbydﬂ Crpenes were lbold €a 1Irom nuumrdm,us, ana u€y
have mainly a temary isocyanide. In order to synthesize these natural compounds, the key step has been

introduction of an isocyano group to the tertiary carbon center. It can be prepared from a tertiary alcohol by
such procedures as chlorination or trifluoroacetylation of alcohol followed by treatment with TMSCN in the
presence of titanium tetrachloride (TiCl,),"*® or treatment with TMSCN and conc. H,SO, (modified Ritter
reaction)® followed by dehydration of the corresponding formamide. These methods, however, need harsh
conditions and take two steps. In order to solve these problems, we tried to develop a milder, direct conversion
method of tertiary alcohols to isocyanides. In the modified Ritter reaction described above,’ alcohols were
onanvartad tn tha correcnandineg farmamidec hyv hvdrnlucic of the intermediate We thus thought the desired
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conversion might be obtained by preventing hydrolysis. After some examination, this was achieved by using

zinc reagents instead of conc. H2804. We describe herein a milder, direct conversion method of tertiary
alcohols to isocyanides by using TMSCN and zinc reagents.

The reactions were carried out with 3.0 equivalents each of TMSCN, zinc reagents (ZnX,), and TBAF
respectivelyg Results for the reaction of 1-adamantanoi 1 are summarized in Tabie i. These resuits showed
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that l-xsocydnoauamdnlanc 2a was obtained with Znl,, ZnBr,, or ZnCl, as a Lewis acid. In particular, Znl, and

Zlu‘}fz gave 2a in h‘n""{ ‘nnlA_ One b\mrnrl“nf wag l.haloadamantane 7)\’ and nitrile was not observed under

these conditions’ (entry 1, 2, and 3), while using ZnF, gave the silylated product'® 2¢ instead of 2a (entry 4).

Table 1. Reactions of 1-adamantanol 1 with TMSCN and ZnX,
Y

OH NC ), /  OTMS \
> TBAT A T Hg \HD )
1 2a 2b 2¢
Entry Reagent Time (h) Products (% Yield®)
Znl 18 2a (95) 2b (2)
£ bt b -7 A
2 ZnBr, 18 2a (94) 2b (2)
3 ZnCl, 18 2a (68) 25 (25)
4° ZoF, 18 2¢ (99)

*Determined by GLC analysis. "TBAF was not added.
1-Haloadamantanes 2b were then examined instead of 1 under the same condition. Results are
summarized in Scheme 1. Contrary to our expectatlon 2a was obtained from 2b in each case, but reaction
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time was longer and yieids were fower than in the case with 1. We speculate from these rebuus nat

is mauuy obtained from aiuuhul, and a}k;yl halide as a by ﬁrod‘ uct should be converted to 1
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degrees.

Scheme 1. Reactions of I-haloadamantane 2b with TMSCN and ZnX,
X

1) TMSCN, ZaX,, 40 65 % (X=I) S~ 27%(X=D)
2) TBAF J-u 86 % (X=Br) + Lu 8 % (X=Br)

3 Zﬁ%

55 % (X=Cl) Lj:/ 42 % (X=Cl)

Yiclds were determined by GLC analysis.

Reactions of other tertiary alcohols with TMSCN and Znl, or ZnBr, are summarized in Table 2. Each
example afforded the corresponding isocyanide in good yield, and the main byproduct was the corresponding
alkene by dehydration of alcohol or dehydrohalogenation of the corresponding alkyl halide. The study of
streoisomeric aicohol gave the same product in about the same ratio (entry 2, 3). Therefore, we think this
reaction obviously proceeds through on Sn1 mechanism.

Table 2. Reactions of alcohols with TMSCN and ZnBr, or Znl,

% Yield®*
ZnBr, Znl,

1 R\ R% 90 76
N N

Ph )&
x}{ v
Ph
2 wie} n
- N diasteromixture ~ hd
Ph
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4 PG GNP PP PPN 82 8

Determind b v GLC analysis. b'['hp ratio which was determined b hy ]H NMR was about 10:1 in each case.

In summary, we have developed a new method which directly converts tertiary alcohols to the
corresponding isocyanides. We beheve this method provides a convenient and useful way to synthesize
natural compounds, biologically active compounds, and others. Further study of other trimetylsilyl reagents
with alcohols and total synthesis of isocyanoterpens is underway.
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