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The information on the reactions of N-substituted N'-trifluoromethylcarbodiimides (I) 
with nucleophilic reagents is limited to the reaction with water and the formation of N-sub- 
stituted N'-trifluoromethylureas and the cyclization of (I) in the presence of catalytic 
amounts of Et3N [i]. In the present communication, we examined the reactivity of (I) rela- 
tive to ammonia. 

Carbodiimides (la)-(le) react exothermally with NH 3 to form the corresponding N-sub- 
stituted N'-cyanoguanidines (llla)-(llle), apparently through highly reactive intermediate 
(II). 

RN----C=NCF3 + NH3 -~ [RNH--C=NCF~] NH, [ _N]~,F > RNH--C=N--C~N 
(II) ( I I la - -e)  

R = t-C4H, (Ilia), Cells (Illb), ~CHs--CeH 4 (lilt), o-CH3--CsH~ (IIIdh o-CI--C,H 4 
(IIIe). 

Cyanoguanidines (llla)-(llle) are white crystalline compounds, whose structures were 
indicated by elemental analysis, IR and PME spectroscopy. Cyanoguanidines (Ilia), (lllb), 
and (llld) were synthesized previously by the reaction of the hydrochloride salts of the cor- 
responding amines with NaN(CN)2 [2, 3]. 

EXPERIMENTAL 

The IR spectra were taken on a Specord 75-IR spectrometer in vaseline mull using KBr 
plates and the PMR spectra were taken on a Bruker CXP-200 spectrometer in DMSO-d 6 solution. 

2-tert-Butyl-2-cyano~uanidine (Ilia). An~nonia was passed into a solution of 8.3 g (0.05 
mole) N-tert-butyl-N'-trifluoromethylcarbodiimide (la) in 50 ml CN3CN at 25-30~ At the 
end of the reaction, NH~F was filtered off from the hot solution and washed with hot CH3CN 
to give 7.3 g (88%) (Ilia), mp 189-190~ Found: C 50.97; H 8.32; N 39.43%. Calculated 
for C6HI2N~: C 51.41; H 8.63; N 39.97%. IR spectrum (v, cm-~): 3420-3290 (NH2) , 2170 
(C~--N), 1630 (C=N). PMR spectrum (~, ppm): 1.38 s (9H), 6.44 s (2H), 6.64 s (IH). 

l-Phenyl-2-cyanoguanidine (lllb) was obtained by analogy to (Ilia) from 9.3 g (0~ 
mole) (Ib)o The product yield was 6.8 g (73%), mp 191-192~ Found: C 59o31; H 5.04; N 
34.50%. Calculated for CsHsN~: C 59.99; H 5.03; N 34.98%. IR spectrum (~, cm-1): 34i5, 
3325, 3200 (NH 2, NH), 2175 (~N), 1635 (C=N). PMR spectrum (6, ppm): 6.70 s (2H), 6.72- 
7.10 m (5H), 8~ s (IH). 

l-p-Tolyl-2-cyanoguanidine (lllc) was obtained by analogy to (Ilia) from i0.i g (0.05 
mole) (Ic). The product yield was 5.0 g (50%) (lllc), mp 208-210~ Found: C 61.75; H 
5~ N 32.42%~ Calculated for CgHIoN4: C 62.05; H 5.79; N 32.16%. IR spectrum (v, cm-Z): 
3420, 3330, 3200 (NH2, NH), 2175 (C~N), 1640 (C=N). PMR spectrum (6, ppm): 2.35 s (3H), 
7.05 s (2H), 6.25 d (4H), 9.08 s (iH). 

l-o-Tolyl-2-cyano~uanidine (llld) was obtained by analogy to (llla) from 8.7 g (0~ 
mole) (Id). The product yield was 7.6 g (94%) (llld), mp 120-122~ Found: C 61.94; H 
5.69; N 32.02%~ Calculated for CgHIoN~: C 62~ H 5.79; N 32.16%. IR spectrum (v, cm-Z): 
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3425, 3325 (NH=), 2175 (C~N), 1630 (C=N). PMR spectrum (6, ppm): 2.30 s (2H), 7.05 s (2H), 
7.15-7.43 m (4H), g165 s (IH). 

l-(2-Chlorophenxl)-2-cyanoBuanidin9 (llle) was obtained by analogy to (Ilia) from 8.2 
g (0.037 mole) (le). The yield of (llle) was 4.1 g (57%), mp 165-167~ Found: C 49.98; 
H 3.69; N 29.03%. Calculated for CgHTCIN,: C 49.37; H 3~ N 28.79%. IR spectrum (v, 
cm-1): 3330, 3200 (NH), 2170 (C~N), 1650 (C=N). PMR spectrum (6, ppm): 7.30-7.7(] m (6H), 
7.75 s (IH). 

CONCLUSIONS 

N-substituted N'-trifluoromethylcarbodiimides react exothermally with ammonia to give 
N-substituted N'-cyanoguanidines. 
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EQUILIBRIUM CONSTANTS AND COMPLEXATION ENTHALPIES AND ENTROPIES 

OF LITHIUM, SODIUM, POTASSIUM, AMMONIUM, AND CALCIUM THIOCYANATES 

WITH BENZO-12-CROWN-4 IN ACETONITRILE 
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and O. A. Raevskii 541.49:546.268.5-38:547.898 

Macrocyclic polyethers (MCPE) tend to achieve cooperative bonding by means of the elec- 
tron-donor oxygen atoms with various cations. This property is finding ever-increasing use 
in organic synthesis, polymer preparation, the extraction and separation of metal ions, and 
analytical chemistry [1]. The physiological activity of MCPE have been studied to a much 
lesser extent. We might expect that MCPE may have a significant effect on the functioning 
of living organisms due to their capacity to bind biometals. This has been confirmed in the 
finding of psychotropic activity of MCPE [2]~ In this regard, undoubted interest lies in 
the stability of complexes of benzo-12-crown-4 (I) with various cations in solution. There 
is no information in the literature on this question. 

In the present work, we obtained and discussed thermodynamic parameters for the complex- 
ation of Li, Na, K, NH~, and Ca thiocyanates with benzo-12-crown-4 (I) in acetonitrileo 

EXPERIMENTAL 

The heats of reaction were measured in LKB-2107/II2 and DAKI-IA calorimeters at 298~15 
K. Solution calorimetry (mixing solutions and calorimetric titration) was used to determine 
the heats of reaction~ The total reagent concentrations in the solution mixing method were 
in the range from 0~ to 0.03 mole/liter for salts and from 0~001 to 0.05 mole/liter for 
the ligands. The concentrations of the titrated solution were in the range from 0o01 to 0.04 
mole/liter, while the concentrations of the titrant were in the range from 0.2-0~ mole/liter. 
The titration was continued until a two-fold excess of titrant was achieved above the con- 
centration of the titrated compound. The calculations of the stoichiometry of complexes in 
equilibrium with the starting reagents, logarithms of the equilibrium constants, and the 
heats of complexation were carried out on a Nord-10 computer~ These calculations and the 
statistical criteria for the selection of the model for the equilibria in solution in best 
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