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The reactions of trialkylborons with ieocyanides have 

been the object of recent interest because they lead to the 

formation of new classes of compounds. 

The reaction of phenylisocyanide with BR3 (R=C2H5-, n-C4Hg-) 

gives a compound for which the cyclic structure (a) has been 

proposed (1). On the other hand the reaction of ter-butyl-iso 

cyanide with B(CHJ)3 gives the adiducte (b) end (c) (2). 
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We have studied the reaction of C2H5-HC with B(C2H5)3 and 

isolated two different reaction products. The properties 

of one are consistent with a cyclic structure of type (a), the 

other product we believe is a member of a hitherto unreported 

type of heterocyclic ring. 

3185 



31w.l No.43 

Triethylboron (3) was slowly added to A solution of C2H5NC 

(4) in anhydrous ethyl ether at 20°C. The solution WRY left 

standing for 24 hr. at 2C'C. :oncentratinn of the solution by 

distillation in a current of' nitrogen gave? a tciermally stable 

white crystalline product (I), m.p. ?5-i7'7. pxther evaporation 

of the solvent gave a irhlte solid (II) ,wh:ch WIS pur Lf;e? 53 

recrystallization from benzene; m.p. > 2::0“ w:tr: iecoepositinn. 

Both solids are air-insensiti,re an1 sol~tb;~ in Z61i6:? 3H3iJ, 
_j 

cc1 
4' 

CH2C12, and in other 2oomon organ-l solvents. 'Solid (1) 

slowly decomposes in chloroform. ?uantitati_ve elementary 

analysis indicates that both compoi~nds are 1:l addu-ts. E'ounS : 

(I), B, 7.15; C, 70.5; H, 13.2. (IT), R, 7.20; 'J, 79.7; ?I, 13.15. 

C2H5NC+B(C2H5)3 requires: B, 7.37; 7, 70.55; H, 23.99. 

The molecular weight (JYechr~~lab Vapor Pressure Osmometer 

type 301A) found in CC1 
4 

at 2C°C is (I) 3113, (II) 305. These 

values show that the molecular ,weight ?f each compcund is twice Li 

the value of the 1:l adduct (;vI.'N. ,cal?ulated f:>r [,C2H,NCB(C2HL).] 
., , : 2: 

306). 

The infrared spectra of (I) and (II) in KBr pellets and in 

Ccl4 solution do not have absorption bands in the :5:,%.P:C> cm 
-i 

range. This shows that -NrC groups are not present, and rules 

out the possibility that (I) and (II) are simple coor3inative 

compounds of the type FI-NZ-tBTI . 
3 

The infrared spectrum of (I) shows two binds ,:f medi-zrn 
-1 

intensity at 3250 cm an? 1645 cm-l. The former band is assigned 
, 

to a N-H stretching mode. The band at 1545 cmdL :an be assigned 

to a C=C stretching mode of a trisubstitutecl ethy:enrc group. 
? 

This assignement is confirmed by a strong absorption a: :'!35 cm-- 

which is typical of tne C-Y out of plan bendx-.g of trlsubstltuted 
m 

ethylenic groups (5). 

The infrared spectrum of compoun,i (I:) :las a strong iosorptimon 
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-1 
at 1594 cm , which we assign to a -C=N- stretching mode (5). 

The proton resonance spectra (15% Ccl4 solution, 37'C, 

Varian A 60) have been recorded at 60 MC relative to tetramethyL 

silane as internal standard. The spectrum.of compound (I) 

COnSiStS Of the follcwing Signals. 

The quartet at 5 = 5.45 ppm. with intensity of two protons, 

is assigned to the CH proton of the =CH-CH3 group. The doublet 

at 1.59 ppm. with intensity of six is assigned to the methyl 

protons of the same group. A very broad peak with intensity of 

two appears at 4.1: ppm. and can be assigned to the N-H group. A 

signal with a multiplicity of five and intensity of four is observed 

at 2.95 ppm. It can be assigned to methylenic protons of the 

-HN-CH2-CH3 group. A slight difference between JNH CH and 
* 2 

J 
CHp.CH, 

may be responsible for the imperfect simmetry of the 

observed quintuplet. Attempts to remove JNH.CH, coupling by 

deuteration were unsuccessful. The observed triplet at 1.08 ppm. 

with intensity of six is assigned to the methyl protons of the 

same group. The complex pattern with intensity of twenty observed 

from 0.75 ppm. to 0.25 ppm. is assigned to the CH3 and CH2 

protons of the group > ECH2-CH3 (6). 

The proton resonance spectrum of compound (II) consists of 

two quartets each with intensity of four, centered at 3.45 ppm. 

(-cH2-N <), and 2.47 ppm. (-CH2-C=); two partially overlapping 

triplets with intensity of twelve at 1.22 ppm. (>N-CH2-CH3) and 

1.14 ppm. (=C-CH2-CH3). A broad band with a complex structure 

is observed at 0.55 ppm. This signal with intensity of twenty, 

is assigned to the residual ethyl groups bonded to the boron 

atcms. The evidence reported here leaves little doubt the 

compound (II) can be formulated as a derivative of the 2,5- 

diboro-2,5_dihydropyrazine, thus confirming the correctness of 

the structure recently proposed by other authors (1). 

The combined analytical, spectroscopic and molecular weight 
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data obtained for compound (I) are strongly in favour of a 

heterocyclic structure of the type of 2,5-diboropiperazine. 

If our interpretation is correct adduct (I) is a derivative 

of a new class of compotinds, previously unreported. 
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Contrary to the obeervation of other authors (2) we have found 

that the reaction of isocyanides with boron hydrides can be 

carried out without great difficulty under controlled conditions. 

The products of this reaction are under investigation. 
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