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stirring 0.5 hr., the solution was poured into 15 1. of water, 
and the product extracted with three portions of benzene. 
Removal of the solvent left an oil which readily crystallized, 
yield 105 g. (87%). An analytical sample, recrystallized 
from isopropanol and methanol melted a t  77.5-78.0”. 

Anal. Calcd. for ClsHzo02Si: C, 72.93; H, 6.80; Si, 9.48. 
Found: C, 72.63; H, 6.67; Si, 9.28. 

The infrared spectrum showed a strong carbonyl band 
a t  1680 cm.-1; p-substitution a t  842 cm.-1; =Si(CH3)2 
hands a t  818 and 1248 cm.-l; Si-CGHS a t  1112 and 1382 
cm. -1 

Di [4-(l ’-hydroxyelhyl)phenyl]dimethylsilane. The sodium 
borohydride reduction of the diketone to the dialcohol pro- 
ceeded as described above. Removal of the solvent yielded 
91% of an oil which readily crystallized. An analytical 
sample, recrystallized from isopropanol, melted a t  97-98’. 

Anal. Calcd. for ClsHzaOsSi: C, 71.95: H,  8.05; Si, 9.35. 
Found: C, 71.47; H, 8.19; Si, 9.78. 

The infrared spectrum showed an associated 0-H stretch 
strong a t  3280 cm.-l; p-substitution a t  843 cm.-l; =Si- 
(CH& at 816 and 1252 cm.-l; Si-CBH6 a t  1112 and 1390 
cm.-l 

Attempted preparation of di(4-styry1)dimethylsilane. (a). 
By dehydration. Attempts to use the phosphorus pentoxide 
dehydration of Gilman et al.,15 led to polymer formation. 
After passing the dialcohol over alumina at either 300” or 

(15) H. Gilman, D. Aoki, and D. Wittenberg, J. Am. 
Chem. SOC., 81, 1107 (1954). 

400” and 1 mm. pressure, only styrene, in the form of styrene 
dibromide, could be isolated from the products. 

( b )  By Grignard synthesis. A vigorous reaction took place 
on the addition of dimethyldichlorosilane to 4-styrylmag- 
nesium chloride. Occasionally the reaction mixture poly- 
merized to a rubbery mass a t  this stage. With carefully 
purified reagents, and addition of an antioxidant, the reac- 
tion mixture could be worked up as usual, so that solvent 
removal yielded a fluid liquid. Attempts to distill this mate- 
rial alone or with polymerization inhibitors led to immediate 
polymerization. The crude product consumed approximately 
50rh of the ralculated amount of perbenzoic acid but no 
diepoxide rould be isolated from the reaction. Addition of 
bromine produced a crystalline material, m.p. 134-135’, 
which had the following analysis: C, 41.12; H, 3.69; Br, 
55.28%. In view of the apparent absence of silicon in this 
product, and the known case of cleavage of the phenyl- 
silicon bond by bromine,16 this was not investigated further. 
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Trimethyl(iso)cyanogermane, on the basis of its infrared spectrum and its physical and chemical properties consists of an 
equilibrium mixture of the normal and the isocyano isomers. It reacts with sulfur, forming trimethylisothiocyanatogermane, 
and with boron trifluoride to give ( CH&GeCN.BF3. Trimethyltin (iso)cyanide has properties consistent with its formulation 
as a highly polar cyanide. It reacts with sulfur, giving trimethyltin thiocyanate, and does not form an adduct with boron 
trifluoride. The preparation of trimethyl(is0)cyanogermane and trimethyltin (iso)cyanide is described. 

Trimethyl(iso) cyanosilane could have the nor- 
mal cyanide structure, I, or the isocyanide structure 
11. 

(CH,) 3Si- C=N( I) (CH,) .?Si- N=C (11) 

The question of the correct structure has been the 
subject of much discussion in recent  year^^-^ 
and i t  is now assumed, on the basis of infrared6 
and chemica13v6 studies, that “trimethyl(is0) 

(1) The “(iso)cyano” and “(iso)cyanide” nomenclature 
used in this paper has no structural implications when the 
is0 prefix is in parentheses and merely indicates the presence 
of the CN and/or the NC grouping. 

(2) C. Eaborn, J. Chem. SOC., 2757 (1949); 3077 (1950). 
(3) J. J. McBride and H. C. Beachell, J .  Am. Chem. SOC., 

(4) J. Goubeau and J. Reyling, 2. anorg. u. allgem. Chem., 

(5) R. Linton and E. R. Nixon, J. Chem. Phys., 28, 980 

(6) T. A. Bither, W. H. Knoth, Jr., R. V. Lindsey, Jr., 

74,5247 (1952); J. Chem. Phys., 28,991 (1958). 

294,92 (1958). 

( I  958). 

and W. H. Sharkey, J .  Am. Chem. Soc., 80,4151 (1958). 

cyanosilane” consists of an equilibrium mfxture 
of trimethylcyanosilane and trimethylisocydnosil- 
ane, the former isomer predominating a t  room tem- 
perature. We report here the results of an investiga- 
tion concerning the preparation and properties of 
the germanium and tin analogs of trimethyl(is0)- 
cyanosilane: trimethyl(is0)cyanogermane and tri- 
methyltin (iso)cyanide. 

TrimethyZ(iso)cyanogermane. Tetra(iso)cyanoger- 
mane has been described,6J as has (iso)cyanoger- 
mane.9 No convincing proof was given for the postu- 
lated isocyanide structure of the latter. Two or- 
ganogermanium (iso)cyanides, triethyl- and tri-n- 

(7) (a)  E. C. Evers, W. 0. Freitag, J. N. Keith, T.V. A. 
Kriner, A. G. MacDiarmid, and S. Sujishi, Technical Report 
No. 3, Contract Nonr-551(21), October 1958 (AD-204,665); 
(b) Technical Report No. 4, October 1958 (A4D-214,968); 
(c) Technical Report No. 5, October 1958 (AD-204,664). 

(8) W. Menzer, Angew. Chem., 70, 656 (1958). 
(9) S. Sujishi and J. N. Keith, Abstracts of Papers pre- 

sented a t  the 134th A.C.8. Meeting, Chicago, September, 
1958, p. 44-X. 
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propyl(iso)cyanogermane, have been reported, In 

hut the question of their structure was not coiisid- 
ered. 

We used the method described3 for the prepara- 
tion of trimethyl(iso)cyanosilane in our synthesis of 
the germanium analog. Both chemical and physical 
properties of the germanium compound paralleled 
closely those reported for trimethyl(iso)cyanosil- 
ane. Reaction with sulfur gave trimethylisothio- 
cyanatogermane, (CH$3GeKCS. This reaction, 
while being indicative of the presence of the (iso)- 
cyanide structure, does not distinguish between 
the possibilities that the compound may be wholly 
the isocyanide, or that it may consist of an equi- 
librium mixture of both normal and isocyanide iso- 
mers. A comparison of the infrared spectrum of tri- 
methyl(is0)cyanogermane with that of the analo- 
gous silicon compound (Fig. 1) showed that the 
germane also consists of a mixture of both isomers. 
The strong band a t  2198 cm.-' in the spectrum of 
trimethyl(is0)cyanosilane has been assigned to the 
normal cyanide stretching frequency, while the 
weak band at 2105 cm.-l was assigned to the iso- 
cyanide bond.E The optical density of the C=N 
hand was about 4.5 times as great as that of the 
X=C band; these data were interpreted6 as indi- 
cating that the normal cyano isomer predominates 
in a mixture of both isomers. The spectrum of 
trimethyl(iso)cyanogermane. is quite similar, with 
a strong band a t  2197 cm.-' and a much weaker 
absorption a t  2100 cm.-l, and the same interpre- 
tation, predominance of (CH3)3Ge- C=N in a 
mixture of both isomers, may be given in this case. 
However, on the basis of the available evidence, 
me do not consider the problem of the structures of 
trimethyl(is0) cyanosilane and trimethyl (iso)cyano- 
germane settled satisfactorily, and further experi- 
mental evidence seems desirable. 

While sulfur appears to react only with the iso- 
cyanogermane in the mixture, continuously dis- 
placifig the equilibrium (CHd3Ge-C=N e 
(CH3)3Ge-X=C to the right, boron trifluoride 
apparently reacts with both isomers. When tri- 
methyl(iso) cyanogermane and boron trifluoride 
diethyl etherate were mixed, stable, readily sublim- 
able, white, crystalline (CH3)3GeCN.BF3 resulted. 
I ts  infrared spectrum showed two strong bands of 
about equal intensity a t  2270 and 2230 cm.-' 
and a weak band a t  2105 cm.-' The cause of the 
2270-2230 em.-* doublet is not known, but the 
presence of bands in the C=X and N=C region 
suggests the tentative conclusion that both isomers 
act as donor molecules with boron trifluoride, and 
that formation of the N-B link results in an in- 
crease in the stretching frequency of the Ck=F bond. 
It may be noted that organic nitriles, such as aceto- 
nitrile," form l : l adducts with boron trifluoride. 

- 

(10) H. H. Anderson, J. Am. Chem. Soc., 73,5439 (1951). 
(11) A. W. Laubengayer and D. S. Sears, J ,  A n ,  Chem. 

Soc., 67,164 (1945). 
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Fig. 1. Infrared spectra of trimethyl(iso)cyanosilane 
(liquid smear) and trimethyl(is0)cyanogermane (chloroform 
solution) 

Their infrared spectra have been examined. l 2  

An increase in the C=N stretching frequency 
similar to the one observed by us was noted when 
acetonitrile (VC..N = 2248 cm.-') formed an adduct 
with boron trifluoride ( V C - N  = 2359 cm.-l). 
Also, a second band in the C=N region was ob- 
served in the case of the acetonitrile adduct. 
On the other hand, we found that organic isonitriles, 
such as ethyl and tert-butyl isonitrile, react with 
boron trifluoride to form brown tars, probably 
polymerization products of the isonitrile. Even a 
catalytic quantity of boron trifluoride etherate 
seemed sufficient to cause polymerization of ethyl 
isonitrile. In  contrast to trimethyl(iso)cyanoger- 
mane, trimethyl(iso)cyanosilane reacts with boron 
trifluoride to give trimethylfluorosilane and poly- 
meric (BFtCN). as final  product^.'^ These appar- 
ently result from the decomposition of the initially 
formed, unstable (CH,)3SiCN.BF3. (1so)cyanosilane 
and (iso)cyanogermane show a similar difference in 
their behavior toward boron triufloride, (iso)- 
cyanosilane giving monofl~orosilane,'~ and (iso)- 
cyanogermane yielding the stable adduct Ha- 
GeCN.BF3.9 
Trimethyltin(iso)cyanide. The first organotin 

(iso)cyanide, triethyltin (iso)cyanide, was prepared 
(12) H. J. Coerver and C. Curran, J .  Am. Chem. SOC., 

80,3522 (1958). 
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by Cahours13 one hundred years ago by the re- 
action of silver cyanide with triethyltin bromide, 
and since then by other i n v e s t i g a t o r ~ ~ ~ ~ ~ ~  using 
different methods. We obtained trimethyltin (iso)- 
cyanide, a new compound, by; two different pro- 
cedures: by the silver cyanide method, using ben- 
zene as a solvent, and by the reaction of aqueous 
potassium cyanide with trimethyltin iodide in 
ether, a procedure reported by Luijten and van 
der Kerk. l5 The products obtained by both methods 
were shown to be identical. Trimethyltin (iso)- 
cyanide also reacts with sulfur, incorporating one 
atom of sulfur into the molecule. However, its 
physical properties indicate that it is much more 
polar than the silicon and germanium analogs, 
and therefore this reaction cannot be taken as con- 
clusive evidence for the presence of the isocyanide 
structure, since it is knownl6 that ionic cyanides 
react readily with sulfur a t  higher temperatures 
to form thiocyanates. Indeed, the trimethyltin- 
(iso)cyanide-sulfur product was identical with 
trimethyltin thiocyanate prepared from trimethyl- 
tin chloride and sodium thiocyanate in ethanol. 
Additional indirect evidence that in the case of 
trimethyltin(is0)cyanide we are dealing with a 
molecule of much less covalent character is given 
by its failure to form a molecular addition com- 
pound with boron trifluoride. The infrared spectrum 
of triniethyltin(is0)cyanide shows one band in the 
C z N  region at  2175 cm.-l and none in the iso- 
cyanide region. This does not permit us to distin- 
guish between a covalent and a highly polar cya- 
nide, nor does the absence of a second band in the 
N=C region allow us to  rule out the possible 
presence in very low equilibrium concentration of 
an (iso)cyanide isomer. Indeed, the isolation in 
Yery low yield of (CH3)3Sn-N=C-Fe(C0)4 from 
the reaction of trimethyltin (iso)cyanide with iron 
pentacarbonyl showed that a t  least at 100' some 
(CH3)$n-N=C was present."' However, the 
chemical and physical properties of trimethyltin 
(iso)cyanide are more in line with those of a highly 
polar conipound, (CH3)&3n6+-CNTd-, rather than 
those of a mixture of covalent isomers as in the 
case of the analogous silicon and germanium com- 
pounds. Evidence obtained by others also points to 
a polar cyanide structure for organotin cyanides. 
Thus, the preparation of triethyltiii (iso)cyanide 
using the action of aqueous potassium cyanide on 
triethyltin bromide15 is not consistent with the 
hydrolytically sensitive covalent isocyanide struc- 

(13) A. Cahows, Ann., 114, 364 (1860); 122,50 (1862). 
(14) (a) H. H. Anderson and J. Vasta, J .  Org. Chem., 

19,1300 (1954); (b) H. H. Anderson, J .  Org. Chem., 19,1766 
(1954). 

(15) J. G. A. Luijten and G. J. hI. van der Kerk, J. 
A p p l .  Chem. (London), 6, 49 (1956). 

(16) N .  V. Sidgwick, The Chemical h'lements and Their 
Compounds, Oxford University Press, 1950, p. 675. 

(17a) D. Seyferth and S. Kahlen, J .  Am. Chem. Soc., 82, 
1080 (1960). 

ture. Also the report by Beermann and H a r t m a n r ~ ' ~ ~  
that triphenyltin (iso)cyanide in liquid ammonia 
forms weak complexes with cyanide ion of the type 
Na[(CsH&Sn(CN)2] speaks for an ionic or at least 
highly polar structure for organotin cyanides. 

This difference between seemingly analogous 
compounds of silicon and germanium on one hand, 
and of tin on the other is not unusual. A few ex- 
amples may serve to illustrate this point. Thus it 
has been found's that the carbonyl stretching fre- 
quency in the infrared spectrum of organosilicon 
acetates is at 1715 cm.-', only slightly lower than 
the analogous absorption in organic esters. On the 
other hand, the carbonyl frequency in organotin 
esters is found in the region characteristic for 
acetate salts (1580 cm.-l). As other examples may 
be cited the great difference in physical and chemi- 
cal properties of organ~sil icon~~ and organotin'?'J 
fluorides, the differences in the reactivity of organo- 
silicon and organotin hydrides121 and the hydrolytic 
behavior of dimethyldichlorosilane, z2 dimethyldi- 
chlor~germane,~~ and dimethyltin d i ~ h l o r i d e . ~ ~  

EXPERIMENTALZ5 

Starting materials. Trimeihyliodogermane. The method of 
Lesbre and MazerollesPS was used in this preparation. To 
41 g. (0.309 mole) of tetramethylgermane in a three necked 
flask equipped with a stirrer, a Dry Ice condenser, and a 
thermometer, was added 78.3 g. (0.309 mole) of iodine and 
1 g. of aluminum powder. An exothermic reaction com- 
menced. The temperature was kept a t  40" by external cool- 
ing, and the reaction mixture was stirred a t  this temperature 
for 5 hr. In  this time the originally brown solution became 
nearly colorless. Filtration was followed by fractional dis- 
tillation to give methyl iodide and 60.5 g. (80%) of tri- 
methyliodogermane, b.p. 57-57.5' at 55 mm., n y  1.5159. 

Anal. Calcd. for C8HpIGe: C, 14.73; H, 3.71. Found: 
C, 14.56; H, 3.68. 

The colorless iodide was very light sensitive, rapidly be- 
coming yellow on standing in daylight. 

Trimethyltin iodide was prepared by iodine cleavage of 
tetramethyltin in benzene solution, using a previously 

(17b) C. Reermann and H. Hartmann, 2. anorg. u. allgem. 

(18) J. P. Freeman, J .  Am. Chem. SOC., 80,5954 (1958). 
(19) E. G. Rochow, A n  Introduction to Ihe Chemistry of the 

Silicones, 2nd Edition, John Wiley and Sons, Inc., New 
York, N. Y., 1951, p. 52. 

Chem., 276,20 (1954). 

(20) E. Krause, Ber., 51,1447 (1918). 
(21) J. G. Noltes and G. J. M. van der Kerk, Function- 

ally Substituted Organotin Compounds, Tin Research Insti- 
tute, Greenford, England, 1958, p. 19. 

(22) Ref. (19), p. 53. 
(23) E. G. Rochow and A. L. Allred, J .  Am. Chem. Soc., 

77,4489 (1955). 
(24) E. G. Rochow and D. Seyferth, J. Am. Chem. SOC., 

75,2877 (1953). 
(25) hiicroanalyses were performed by the Schwwakopf 

Microanalytical Laboratory, Woodside, N. Y. Melting 
points and boiling points are uncorrected. Infrared spectra 
were determined using a Perkin-Elmer model 21 spectro- 
photometer. All reactions were carried out in systems pro- 
tected from atmospheric moisture by Drierite-filled drying 
tubes. 

(26) M. Lesbre and 1'. Mazerolles, Compt. rend., 246, 
1708 (1958). 
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described27 method. Distillation gave an 88.3% yield of 
(CH1)SnI, b.p. 69-70' at 14 mm. 

Preparation of the (iso)cyanides. Trimethyl( iso)cyanoger- 
mane. To a stirred solution of 58.5 g. (0.239 mole) of tri- 
methyliodogermane in 220 cc. of dry benzene was added in 
portions during 0.5 hr. 50 g. (0.37 mole) of dry silver cyanide. 
A mildly exothermic reaction, accompanied by formation of 
yellow silver iodide, was observed. The mixture wm heated 
a t  reflux for 2.5 hr., cooled, and filtered. The residue was 
washed well with benzene, and the washings added to the 
filtrate. After removal of the benzene, distillation of the re- 
maining liquid resulted in a fraction boiling a t  150' which 
crystallized immediately. The translucent white needles, m.p. 
3838.5 ', thus obtained liquefied immediately when in con- 
tact with moist air. They were soluble in ether, chloroform, 
and acetone. Yield: 24.2 g. (70.5%). 

Anal .  Calcd. for C4HeNGe: C, 33.43; H, 6.31; N, 9.75. 
Found: C, 33.66; H, 6.39; N, 9.66. 

Trimethyltin (iso)cyanide. In  a similar manner 42.5 g. 
(0.32 mole) of silver cyanide was added to a solution of 78.5 
g. (0.27 mole) of trimethyltin iodide in 400 cc. benzene. The 
mixture was refluxed for 3 hr. and stirred at room tempera- 
ture overnight. Filtration was followed by washing of the 
residue with benzene. The combined filtrate and washings 
were evaporated, g!ving 4 g. of white solid. Extraction of the 
filtration residue in a Soxhlet extractor with chloroform 
gave very light yellow solid. Recrystallization from chloro- 
form of both solid fractions resulted in 31.5 g. (61.5y0) of 
trimethyltin (iso)cyanide, m.p. 184.5-186' (in a sealed 
tube filled with nitrogen). 

Anal .  Calcd. for C4HgNSn: C, 25.31; HI 4.78; N, 7.38; 
Sn, 62.54. Found: C, 25.11; HI 4.98; XI 7.59; Sn, 62.51. 
Trimethyltin (iso)cyanide is sparingly soluble in benzene 
and ether, soluble in chloroform and very soluble in acetone. 
The substance has a distinctly unpleasant odor, but less 
intense than that of its germanium analog. 

The method of Luijten and van der Kerk16 was also used 
to prepare this compound. Four grams (20%) of white 
needles of trimethyltin (iso)cyanide, which after recrys- 
tallization from a chloroform-ether mixture melted a t  183- 
184.5", were obtained from 0.1 mole trimethyltin iodide. 
Mixed melting point with trimethyltin (iso)cyanide pre- 
pared by the silver cyanide method: 183'. 

Bnal. Found: C, 24.90; H, 4.77; N, 7.26. 
Infrared spectra of both samples, measured in chloroform 

solution, were superimposable. 
Reactzons with sulfur. Trzmethyl(is0)cyanogermane. Nine 

grams (0.063 mole) of trimethyl(iso)cyanogermane was 
heated to 170' under nitrogen and 2.02 g. (0.063 mole) of 
sulfur was added, small portions at a time. After each addi- 
tion the sulfur was allowed to dissolve completely before the 
next portion was added. During 5 hr. the temperature was 
increased to 185". A clear, colorless liquid remained upon 
completion of the reaction. Distillation gave 10 g. (9o.5yO) of 
trimethylisothiocyanatogermane, b.p. 64-66' a t  3 mm., 
191.5-193" a t  atmospheric pressure, n'," 1.4960. A small 
amount of sulfur remained as a distillation residue. 

,4nal. Calrd. for C4H&SGe: C, 27.96; H, 5.16; N, 7.97; 
8, 18.23. Found: C, 27.45; H, 5.36; N, 8.26; SI 18.06. 

Since it has been shown conclusively that the product of 
the reaction between trimethyl( iso)cyanosilane and sulfur 
is trimet hylisothiocyanatosilane,a it was assumed that our 
product was trimethylisothiocyanatogermane. 

Trimethyltzn (iso)cyanide. Sulfur (0.450 g., 0.014 mole) 

(27) D. Scyferth, J .  Org. Chem., 22, 1599 (1957). 
(28) J. Goubeau and J. Reyling, 2. anorg. 74. allgem. 

Chem., 294,96 (1958). 

and trimethylin (iso)cyanide (2.5 g., 0.0133 mole) were 
heated under nitrogen for 1 hr. at 150-160'. The melt slowly 
darkened and a brown solid deposited. The cooled reaction 
mixture was extracted well with chloroform. Evaporation 
of the solvent and recrystallization of the residue from ben- 
zene gave 1.5 g. (51%) of white needles of trimethyltin 
thiocyanate, m.p. 105.5-106". Sublimation raised the m.p. 
to 108.5'. 

Anal .  Calcd. for C4HgNSSn: C, 21.65; H, 4.09; N, 6.31; 
S, 14.44. Found: C, 21.82; H, 4.05; N, 6.26; S, 14.28. 

Trimethyltin thiocyanate. A method previously described2Q 
was used to prepare trimethyltin thiocyanate in 86% yield 
from trimethyltin chloride. Recrystallization from benzene 
followed by sublimation at reduced pressure gave pure 
material, m.p. 108-108.5". 

Anal .  Found: C, 21.83; H, 4.04; N, 6.45; SI 14.68. 
The compound obtained from the trimethyltin (iso)- 

cyanide-sulfur reaction was shown to be identical with the 
product from this reaction by mixed melting point 108'. 
The infrared spectra of both compounds, measured in 
chloroform solution, were identical in all respects. Tri- 
methyltin thiocyanate is easily soluble in chloroform and 
acetone, difficultly soluble in ether. 

Reactions with boron trifluoride. Trimethyl( iso)c yanoger- 
mane. A solution of 1.2 g. (8.35 millimoles) of trimethyl- 
(is0)cyanogermane in 1.19 g. (8.35 millimoles) of redistilled 
boron trifluoride diethyl etherate was allowed to stand a t  
room temperature for 2 hr. The ether then was removed in 
vacuo a t  25O, leaving a residue of white crystalline (CHa)3- 
GeCN.BF3. The compound, m.p. 85-87' (sealed tube, 
under nitrogen) sublimes readily zn vacuo a t  40°, is soluble 
in acetone and ether, less soluble in benzene, and immedi- 
ately liquefies in moist air. Yield: 1.5 g. (85%). 

Anal .  Calcd. for CIH9F,NBGe: C, 22.71; H, 4.29; ?J, 6.62. 
Found: C, 22.81; HI 4.47; N, 6.74. 

The compound's infrared spectrum was measured in 
chloroform solution. 

Trimethyltin (iso)cyanide. To 1 g. (5.3 millimoles) of tri- 
methyltin (iso)cyanide was added 3 g. (21 millimoles) of 
boron trifluoride diethyl etherate. The tin compound dis- 
solved completely. The solution was evaporated after 4 
hr., leaving as residue only unchanged trimethyltin (iso)- 
cyanide. The same experiment carried out a t  70" during 12 
hr. resulted in decomposition of the tin compound, giving a 
viscous brown oil. 

Ethyl isonifrzle. Seven-tenths grams of ethyl isonitrile 
(0.013 mole) was cooled with liquid nitrogen and then 
allowed to warm slowly. A t  its melting point, 1.2 g. of boron 
trifluoride diethyl etherate was added. An immediate, exo- 
thermic reaction resulted in a brown tar. A similar tar forma- 
tion was observed when a drop of boron trifluoride diethyl 
etherate was added to a dilute solution of ethyl isonitrile in 
benzene. tert-Butyl isonitrile reacted in a similar fashion, 
but not as vigorously. These reactions were not investigated 
further. 
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