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Abstract - Didlkylcdrbodilmides, 2, react with lmlnium 

SdltS, h_, to afford the formal 1,1-didmlnosubstituted 

2-dtdallenium salts 2. According to dynamic Nl4R 

measurements compounds 2 must be regarded dS alkylldcncw 

guanidinium sdlts 4, undergoing d fast topomcrlzation 

vld d transition StdtC @ with dllcnc gCOmctry (AG*265 

= 45.9 2 1 kJmol-’ for if) and a slower rotation around 

the peripheral C-N bonds (trdnsitlon state E; AG*290 = 

58.0 + 1 kJmo1 -’ for 2:). 

2-Azddllcnium salts form d raldt~valy little known class of hetcrocumulenes 
1) , 

although recently some hetcrosubstitutcd 2-dtddllenium compounds, e.g. Gold's 

salt 2), 3) found interesting synthetic applications . To our knowledge, only very 

few l,l-diaminosubstituted formal 2-azdallcnlum salts, 2, have been described in 

the lltcraturc. An old cxamplc is the monoprotondted biguanide 4) . Gompper et 

dl.') prepdrcd several tri- and tctrdsubstituted formal l,l-dl~lnO-2-dZddllenl~ 

salts. Recently, WC obtained some compounds 2 from reactions of cyanamidlum salts 

! with rmlnes 2 6) 7) and of dlkylidene cydnamidium salts 4 with amlnes , respectively. 

R'R'N-C&R3 SbC16- + HN=CR4R5 - R'R2N-C&-R4 
I '5 

sbQ- 

R3-NH R 

! 3 A 

R'R'NH + R3-;LC-N-CR4R5 sbq- - 2 

9 

In this communication we describe (1 third new method for the preparation 

(R2 = H) starting with didlkylcdrbodllm~des, 2, and imlnlum salts, 0, which 

of 2 

are 

4019 
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readily accessible from a-chlororsocyanates 8,9). Mixtures of 5 and p in dlchloro- 

methane arc stirred for several hours at room temperature to afford compounds p 

directly, in pure form and in high yields. 

R’ -N-C-N-R3 + H kCR4Rs 2 SbCl6_ - 2n-i (R2 - H) 

2 0 

R’ R j R4 R5 

(CH 3 1 2CH 

C-C6H1 1 

(CH3) 3C 

(CH3) 2CH 

c-C6H 11 

(CH3) 3C 

(CH3) 2CH 

c-C6H 11 

(CH31 )C 

(CH3) 2CH 

c-C6H 11 

(CH3) )C 

KH31 2CH 

c-C6H 11 

(CH3) 3C 

(CH3) 2CH 

C-C6H1 1 

(CH3) )C 

(CH31 2CH 

c-C6Hl 1 

(CH3) 3C 

(CH3) 2CH 

c-C6H 11 

fCH3) 3C 

(CH31 3C ‘gH5 

(CH3) )C ‘gH5 

(CH3) )C ‘sH5 

‘gH5 ‘gH5 

‘gH5 ‘gH5 

‘gH5 ‘gH5 

s-C10H7 ‘gH5 

e-C10H7 ‘gH5 

0-C 1 OH7 ‘gH5 

2-C6H4-C6H4-2’ 

2-C6H4-C6H4-2’ 

2-C6H4-C6H4-2’ 

The NMR spectra of all compounds 2 are temperature dependent. For instance, 

below 230 K the 
13 

C NHR spectra of 1: show signals of equal intensities for two 

different tert-butyl groups und two unequal phenyl units. In the ‘H NXR spectra 

two lines (integrals 1:l) for the tert-butyl protons are observed. Equal inten- 

eltlcs of the signals can hardly be explalned by assuming intermolecular equilibria. 

Instead it would appear likely that the phenyl and tert-butyl groups within a 

molecule if unequal. Different chemical surroundings of the phenyl groups 

definitely rule out an allenlum geanetry a for Jf but are in agreement with 

several canformations of an alkylideneguanldinium cation, of which the conformer Bg 

should be preferred for sterical reasons (for other compounds 2, e.g. AA, equilibria 

between two conformations are observed). Above 240 K the exchange of the two 

phenyl groups. and above 310 K also the exchange of the tert-butyl groups wan 

registered as fast on the NHR time scale. The barriers to activation were 

calculated as reported in the Scheme, viz. at the coalescence temperatures for the 

different pairs of 
13 1 

C respectively H rcsonanccs. The spectra can be interpreted 

by assuming a fast stereomutation of 4 via a transition state B, accompanied by a 

slower topomerlzatlon passing over a transition state of a geometry E. Recent ab 

initio and MNDO calculations 10) predict that the unsubstltuted 1,1-diamino-2-ata- 
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allenlum ion g (R' - NH2, R2 - R3 - H) should be less stable than the 2-azaalleniwn 

form b (R’ - NH 2’ R2 - R3 - H), while on the other hand, for the monoamino sub- 

stituted formal 2-asaallenlum salts the allenlum form n (R' - R2 = R3 - HI is 

predicted to be more stable than 4 (R' - R2 - R3 = H). Both predictions have nou 

61 been verified experimentally . 
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Nucleus Coalescence Temperature Shift Difference AGOG c) 

Tc [RI Au [Hz1 [ kJ;l-’ ] 

CH3 a' 294 96 58.9 

CH3 b, 283 77 57.1 

o- or p-phenyl b) 
235 120 46.2 

p- or o-phenyl b) 
237 209 45.5 

8) 250 MHz ‘H NllR in CD3CN. 

b) 63 MHz NHR in CD3CN. 

c) Calculated from the equation AC’T - 8.3144.10S3T(lnT - ln(rav)/fi + 23.7601). 
C 
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EXPERMENTAL SECTION 

IR spectra: Perkin-Elmer IR 299, always solution8 in CH2C12. 
1 
H and '3C NMR 

spectra: Bruker WM-250 spectrometer, b-scale, internal reference tetramethylsllanc, 

always solutions in CD3CN at 303 K. The melting points arc uncorrected. 

General Procedure for the Preparation of In-l_: To 2.00 mpol of the iminlum salt 

h in anhydrous dichloromethane (20 ml) a solution of the carbodiimide 1 (2.06 

mm011 in anhydrous dichloromcthanc (5 ml) was added. After stArring for three to 

tight hours at t22OC (till complete disappearance of the carbodiimide band in the 

IR spectrum) the product was precipitated by slow addition of ether (50 ml] (~Q,A, 

i) or ether (50 ml)/pentane (20 ml). The stable salts 2 gave satmfactory elemen- 

tal analyses without recrystallization. The compounds can be recrystallized from 

dichloromethane/ether. 

N,N'-Diieopropyl-N"-(2,2-dlmethyl-l-phenylpropylidene)quanidini~ Hexachloroantl- 

monate (38): Yield 1.02 g (82%) of a colourless powder: m.p. 155-157°C (dcc). IR: 

1620, 1540, 3320, 3380 cm-‘. 
1 

H NMR: CH3 6 - 0.89 (d, J - 7 Hz), 1.24 (d, J = 7 

Hz), 1.28, CH 3.44 (ml, 3.70 (m), NH 6.46 cd, J - 8 Hz), 6.62 (d, J = 8 Hz). 13C 

NMR: CH3 b - 21.4, 22.3, 28.0, CH, C 42.5, 45.5, 48.0, C=N 160.6, 193.4, phenyl 

126.7, 129.1, 130.5, 134.6. (Found: c, 34.90; H, 4.93; N, 6.68. Calc for 

[C,8H30N3]SbC16 (MW = 622.9): c, 34.70: H, 4.86; N, 6.75%). 

NrN'-D~cyclohcxyl-N'-(2,2-dimethvl-l-phenylpropyltdene)quanldinium Hexachloroanti- 

(&I: monate Yield 1.22 g (87%) of colourless crystals: m.p. 175-177°C (dec). IR: 
-1 13 

1620, 1540, 3330, 3380 cm . C NHR: CH3 b - 28.2, CH2 25.0, 25.5, 25.7, 32.0, 

33.0, CH,C 42.5, 52.0, 66.1, C=N 160.5, 193.2, phcnyl 126.6, 129.1, 130.6, 134.5. 

(Found: C, 41.20; H, 5.45: N, 5.92. Calc for [C24H38N3]SbC16 (MM = 703.0): C, 

41.00; H, 5.45; N 5.98%). 

N,N'-Di-tert-butyl-N"-(2,2-dimcthyl-l-phenvlpropvlidene)quanidini~ Hexachloroanti- 

monate (2~): 

(Rcfl 

Yield 1.11 g (85.81 of colourlces crystals; m.p. 155-157°C (dec) 

153-156°C). IR: 1600, 1620 (shoulder), 1540, 3400, 3430 cm-'. 

N,N'-Dlisopropvl-N"-(diphenvlmethvlenc)quanldinium Hexachloroantimonate (ii): 

Yield 1.04 g (81n) of a colourless pwder: m.p. 167-169OC (dec). IR: 1620, 1580 

(shoulder), 1540 (shoulder), 3340, 3380 (shoulder) cm-'. 'H M: CH3 6 - 0.96 

(d, J = 6 Hz], 1.27 (d, J = 6 Hz), CH 3.59 (m), 3.89 (ml, NH 6.61 (d, J - 7 Hz), 

6.73 (d, J = 8 Hz). 13C N!4R: CH3 6 - 21.5, 22.4, CH 45.7, 48.1, C-N 160.5, 178.7, 

phcnyl 129.6, 130.2, 133.5, 135.6. (Found: c, 37.53: H, 4.08: N, 6.46. Calc 

for [C20H26X3]SbC16 (MW - 642.9): C, 37.36; H, 4.08; N, 6.54t). 

N,N'-Dicyclohexvl-N"-(d~phcnvlmethylcne~quanid~nl~ Hcxachloroantimonate (281: 

Yield 1.17 g (81%) of almost colourless crystals: m.p. 205-207°C (dec). IR: 1610, 

1570 (shoulder), 1540 (shoulder), 3340, 3380 (shoulder). 'H NMR: CH 6-3.27 

(ml, 3.47 (m), NH 6.57 (d, J - 9 Hz), 6.72 (d, J = 9 Hz). 13c NMR: CH2 6 = 24.7, 

25.4, 25.5, 25.6, 31.9, 33.1, CH 51.8, 54.7, C-N 160.3, 178.6, phcnyl 129.5, 130.2, 

133.3, 135.6. (Found: C, 43.21; H, 4.87: N, 5.88. Calc for [C26H34N3]SbC16 

(* - 723.0): c, 43.19; H, 4.74; N, 5.8la). 

N,N'-Di-tcrt-butvl-N"-(diphcnylmethvlonc)quanidini~ Hexachloroantimonate (2:): 

Yield 1.18 g (889) of almost colourloss prisms,: m.p. 179-180°C (dec). IR: 1600, 

1570 (shoulder), 1540 (shoulder), 3390, 3430 cm -’ ‘H NMR: CH . 3 b - 1.34 (broad), 

NH 5.81 (broad), 6.19 (broad). “C NMR: CH3 b - 29.2 (broad), C 56.3 (broad), 

C-N 161.0, 178.1, phcnyl 129.7, 130.9, 133.8, 135.6. (Found: c, 39.42: H, 4.80: 

N, 6.32. Calc for [c~~H~~N~)s~c~~ (nw - 671.0): c, 39.38: H, 4.51; N, 6.26t). 

N,N'-D~~sopropvl-N"-(o-naphthylphthvlphenvlmcthvlenc)quanidini~ Hexachloroantimonate 

(21’ : Yield 1.03 g (74%) of orange crystals; m.p. 167-169OC (dec). IR: 1610, 
-1 

1570 (shoulder), 1540 (shoulder), 3330, 3390 cm . ‘H NMR: CH3 b - 0.77 (broad), 

1.12 (broad), CH 3.42 (m), 3.91 (m], NH 6.52 (broad). 13C NMR: CH3 6 - 21.4. 
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22.3, CH 45.6, 40.3, C=N 160.6, 179.4, aryl: 14 signals. (Found: C, 41.60: H, 4.00: 

N, 6.03. talc for [C24H28N31SbC16 (HW - 693.0): C, 41.60; H, 4.07; N, 6.070. 

N,N'-D~cyclohexyl-N*-(a-na~thylphcnylmcthylene)guanid~nium Hexachloroant~monate 

(Ah): Yield 1.33 g (869) of a yellow powder; m.p. 180-182°C (dcc). IR: 1620, 
-1 

1570, 1540 (shoulder), 3330, 3380 cm . 'H NHR: CH 6 - 3.17 (m), 3.43 (m), NH 

6.56 (broad). t3C NMR: CH2 6 = 24.7, 25.5, 31.9, 33.1, CH 51.9, 55.0, C-N 160.4, 

179.1, aryl: 14 slgnals. (Found: C, 46.49: H, 4.97: N, 5.32. Calc for 

Ic~~H~~N~)SM:~~ (Mw - 773.1): C, 46.61; H, 4.69; N, 5.449). 

N,N'-D~-tert-butyl-N'-(O-naphthylphenyl~thylcne)quanld~nl~ Hcxachloroantimonatc 

(iA): Yield 1.30 g (909) of yellow prrsms; m.p. 183-184°C(dec) (Rcf ') 185-187°c). 

IR: 
-1 

1600, 1570, 3380, 3420 cm . 'H NnR: CH3 6 = 0.89 (broad), 1.52 (broad), 

NH 5.70 (broad). 13C NMR: CH3 6 - 28.9 (broad), C *I 57 (broad), C-N 160.8. 179.1, 

aryl: 14 signals. 

N"-(9-Fluorenvl~dene)-N,N'-dileopropropylquanid~nium Hcxachloroantlmonate (3j): YlCld 
I== 

0.99 g (77t) of orange prisms; m.p. 178-180°C (dcc). IR: 1660, 1610, 1540, 3330 
-1 

cm. ‘H NMR: CH) 6 = 1.24 (d, J = 6 Hz), 1.30 (d, J - 6 Hz), CH 3.85 (ml, 3.94 

(m), NH 7.00 (broad), 7.13 (broad). “C NMR: CH3 6 = 21.7, 22.0, CH 46.0, 40.4, 

C-N 160.5, 171.3, aryl 122.4, 126.5, 130.2, 133.5, 136.2, 144.5. (Found: C, 37.56: 

H, 3.04; N, 6.54. Calc for [C20H24N3]SbC16 (.XW - 640.9): c, 37.48; H, 3.77; N, 

6.56%). 

N,N'-D~cyclohoxyl-N"-(9-fluorene)q Hcxachloroantimonatc (lh): Ylcld 

1.24 g (869) of a yellow powder; m.p. 205-206°C (dec). IR: 1660. 1610, 1540. 3330 

cm-l. ‘H NMR: CH 6 - 3.46 (m), 3.74 (ml, NH 7.01 (d, J - 8 Hz), 7.14 (d, J = 8 Hz). 

13C NMR: CH2 6 - 23.6, 25.0, 25.5, 25.6, 32.1, 33.5, CH 52.3, 55.2, c=N 160.5, 

171.3, aryl 122.3, 126.6, 130.1, 133.5, 136.2, 144.6. (Found : C, 43.25: H, 4.22; 

N, 5.76. Calc for IC26H32N31SbC16 (MW - 721.0): c, 43.31: H, 4.47; N, 5.83%). 

N,N'-Di-tert-butyl-N"_(9-fluorenylidene)guanidini~ Hexachloroantrmonate (&): 

Yield 1.15 g (868) of orange crystals; m.p. 178-180°C (dec). IR: 1670, 1590, 1550 

(shoulder), 3330 cm-'. ‘H NMR: CH3 6 = 1.38 (broad), NH 6.62 (broad). 13 
C NMR: 

CH3 
6 - 29.4, C 56.5, C-N 162.1, 171.1, aryl 122.5, 127.0, 130.3, 133.4, 136.6, 

144.7. (Found: c, 39.44; H, 4.04; N, 6.31. Calc for [c~~H~~N~IS~CI~ (m - 

666.9): c, 39.50; H, 4.22: N, 6.28%). 
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