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(Tetramethylguanidine)gold(I) chloride (1) and bromide (2) 
are readily prepared in high yield from (Me2N)2C=NH and 
[AuC1(Me2S)] or [AuBr(tht)] (tht = tetrahydrothiophene), 
respectively. NMR spectra of chloroform solutions of the two 
products indicate equilibria of the type 2 LAuX e 
L2Au+AuXZ-. The cationic complex [Au{NH= 
C(NMe,),](PPh,)]+ is obtained as the triflate salt 3 from tetra- 
methylguanidine and [AU(PP~,]]+O,SCF,~. In solution at low 
temperature (~ 60 "C), this compound adopts a rigid struc- 
ture whereby the NMe, groups are rendered non-equivalent, 
but at ambient temperature there is coalescence of the NMe, 
signals in the 'H- and "C-NMR spectra. The related benzo- 
phenoneimine complex [Au( NH=CPh2 J (PPh3)]+BF4- (4), 

which was synthesized as a reference compound, exhibits si- 
milar behaviour. In solution at low temperature (-60 "C) the 
two phenyl rings of the ligand are diastereotopic. In contrast, 
the triisopropylphosphane derivative [Au(NH= 
CPh2](PiPr3)]+BF4- (5) is rigid on the NMR time scale, even 
at 25 "C.  The solid-state structures of 2,  3,4, and 5 have been 
determined by single-crystal X-ray diffraction. Compound 2 
crystallizes in the ionic form with discrete Au -.Au bonded 
ion pairs [ Au( NH=C ( NMe2),),]+ [ AuBr,] [ Au ... Au 3.14 13(8) 
A]. The cations of 3, 4, a n d  5 show the [Au(PPh,)]+ units N- 
coordinated to the imino groups, with the nitrogen atoms in 
a trigonal-planar configuration. 

Introduction 

The successful introduction of guanidinc-functionalized 
resins"] for the extraction of gold from cyanide leaching 
brines has prompted considerable interest in the coordi- 
nation chemistry of gold with guanidine ligands. The ef- 
ficiency and selectivity of these resins is comparable to that 
of conventional active carbon used in the carbon-in-pulp/ 
resin process[']. Complexation of gold by guanidine is also 
relevant to the uptake, transport and action of gold drugs in 
biological systems, where guanidines are widely distributed 
natural ligands[']. 

Furthermore, and quite generally, in recent years there 
has been a greater incentive to study the coordination 
chemistry of gold with nitrogen ligands since the discovery 
that hard nitrogen donors such as primary[31[51, second- 
a r ~ [ ~ l [ ~ ] ,  and tertiary amines[4b][5], and even ammoniar6I can 
form surprisingly stable complexes with gold(1). In contrast, 
hard oxygen donor ligands such as dialkyl ethers, alcohols 
or water are known to induce rapid and irreversible dispro- 
portionation of' Au' to give gold metal and Au"', and this 
is also true of aqueous ammonia. Clearly, for too long the 
coordination chemistry with simple nitrogen ligands has 
becn dismissed as a "difficult field", not least because of 
the adverse thermodynamics of the explosive binary Au/N 
compounds. 

After investigations into the coordination chemistry of 
several representative aniine~["][~] and imines[*], we have 
now extended our studies to tetramethylguanidine as a 
prototype of the class of polyfunctional aminelimine li- 
gands. 

Results 

The reactions of stoichiometric amounts of tetrdnieth- 
ylguanidine with [AuC1(Me2S)] or [AuBr(tht)] (tht = tetra- 
liydrothiophene) give high yields of (tetramethylguani- 
dine)gold(I) chloride, 1. and (tetramethylguanidine)gold(I) 
bromide, 2, respectively. Both halides are thermally less 
stable than the corresponding beiizophenoneimine com- 
plexes reported recently["] as indicated by thei I- low de- 
composition temperatures [l: 145 "C; 2: 129 "C]. Their lim- 
ited stability is also apparel11 in solution, where both com- 
pounds decompose at room temperature mithin a few hours 
with precipitation of gold mctal. However, analytically pure 
samples can be obtained by precipitation of the complexes 
from the rcaction mixturcs with peiitane. The solid matei-i- 
als can be stored indefinitely below -10 "C. 

The 'H-NMR spectra of chloroform solutions of both 
compounds show two signals for the NH protons in the 
temperature range investigated (-60 to +25 "C), which 
indicate an equilibrium of ligand redistribution involving 
molecular and ionic species. 

2 (MezN)zC=NH + 2 [AuXL] --+ 2 [AuX(NH=C(NMe2)2)1 + 2 L 

11 
[Au{NH=C(NMe2)2)J + [AuX2]- 

L= Me2S, X = C1: 1 
L=tht, X=Br:  2 

The crystallinc precipitates of 1 and 2 are uniform prod- 
ucts. as is evident from the single v(NH) and v(C=N) ab- 
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sorption bands in their IR spectra. The crystals of 2 have 
been identified as being of the ionic form by X-ray crystal- 
lography (see below). 

With one equivalent of (triphenylphosphane)gold( I )  tri- 
flak, tetramethylguanidine is quantitatively converted into 
a more stable monoaurated imine complex [Ati{NH= 
C(NMe2)2}(PPh3)]+CF3S03 -, 3, m.p. 203 "C. This com- 
plex does not undergo ligand redistribution in solution, as 
is apparent from its variable temperature NMR spectra. 
Only a single NH proton and a single Ph3P phosphorus 
resonance are observed over the whole temperature range 
investigated (-60 to +25 "C). Tt should be noted that the 
NMR data of the cation [Au(PPh,),]+ arc well-known and 
that its signals would be easily recognized in the spectra if 
such cations were present. 

A splitting of the 'H and I3C resonances of the two 
MclN groups occurs as the teinperature is lowercd to -60 
"C. The process is reversible and is ascribed to a site ex- 
change of iniino protons and [Au(PPh,)]+ units (a virtual 
rotation about the C=N bond), which renders the two 
amino groups non-equivalent on the NMR time scale. Free 
rotation about the C-NMe2 bonds is not inhibited, leading 
to NMR equivalence of the methyl groups at each amino 
nitrogen atom. 

For comparison purposes we also synthesized the corre- 
sponding benzophenoneimine complex [Au {NH= 
CPh2$(PPh3)]BF,, 4. The 13C{'H}-NMR spectra of its 
CHC13 solutions show two sets of phenyl resonances for the 
Ph2CNH group at -60 "C, which are partly obscured by 
the resonances of the Ph3P ligands (only six of the eight 
requisite resonances were found. sec Experimental Section). 
In order to avoid such overlap of signals, the triisopropyl 
phosphane analogue 5 was also synthesized, whcrc the 
phosphane has similar steric bulk as that in complex 4. This 
complex shows two complete sets of phenyl resonances even 
at room temperature, which can be ascribed to the cis and 
tlnns positions of the two phenyl rings relative to the gold 
(or hydrogen) atom at a fixed iinino C = N  double bond. 

Crystal and Molecular Structures of Complexes 2, 3, 4, and 5 
Colourless crystals of 2 are obtained by cautiously layer- 

ing a solution in dichloromethane with pentane at -30 "C 
(rapid decomposition occurs above - 10 "C). The ortho- 
rhombic crystals, space group P212121, contain 4 formula 
units in the unit cell. The lattice is composed of Au{NH= 
C(NMe&} 2' cations and  ALIBI-^- anions, which form ion 
pairs via Au..,Au contacts [3.1413(8) A]. The axes 
N4-Au-N1 and Brl -Au2-Br2 are virtually linear and 
enclose a dihedral angle (average) of 41.5". These structural 
parameters preclude hydrogen bonding between the NH 
and Br units. The Au-N and Au-Br bond lengths are 
similar to those found in the recently reportcd bis(benzo- 
phenoneimine)gold(I) dibromoaurate(1) The central car- 
bon atoms of the tetramethylguanidine ligands (C1 and C2) 
are in a planar configuration (sum of angles 359.9 and 
360.0", respectively). The overall geometry is similar to that 
of hexamethylguanidinium cations described in the litera- 
ture with various other counterions['I. This structui-c shows 

that the imine group of the ligand is the favoured coordi- 
nation site for gold(1). The two NMe2 groups are not en- 
gaged in coordinative bonding. 

Figure 1 .  Cation-anion pair of compound 2 in the solid state (OR- 
TEP, 50'%1 probability ellipsoids; meth I hydrogen atoms omitted 

for ckarity)J 

Brl 

C62 
I 
I 

L'l Selected bond lenglhs [A1 and angles 1"l: Aul-A~i? 3.3413181. 
Au2-Brl 2.396(2).' Ai2-Ri-2 2 389(2); Aul -N1 2.006(9), 
A u I - N ~  1.993(9). Cl-NI/C2-N4 1.3012)/1.34(2), Cl-N2/ 
C2- N5 1.39(2)/1.33(2). C1 -N3/2-N6 1.33(2)/1.38(2); 
N4--Aul-N1 178.8(5), Br2-AU2-Bt 1 176.89(6), NI-Aul-Au2 
92.3(3), N4-AulbA~12 86.6(3), Cl -NI-Aul  128.5(9), 
C2-.N4-Aul 132 8(8), NI-Cl-N2 120(1), Nl-Cl-N3 124(1), 
N2-- C 1 --N3 1 16( 1). 

Crystals of compound 3 are monoclinic, space group P21/ 
c, with 4 formula units in the unit cell. The lattice consists 
o f  crystallographically independent (triphenylphos- 
phane)gold(l) teti-amethylguanidinium cations and triflate 
anions. The P-Au-Nl group is nearly linear [177.1(3)"] 
and the Ati-Nl bond length [2.044(9) A] is not unusual 
compared to other (imine)gold(I) complexes. in which the 
corresponding bonds rmge from 2.04 to 2.20 A['']. The 
ceni ral carbon atom of the tetramethylguanidine unit is in 
a planar configuration (360"). The N-C distance of the 
HN =C group is significantly shorter than the two 
C-NMe2 bonds, but all three bond lengths are intermedi- 
ate bctween the ranges of N-C single and N=C double 
bonds, suggesting extensive delocalization of the x-electron 
density in what may be described as a guanidinium reso- 
nance. 

Compound 4 crystallizes from a dichloromethane/pen- 
tane mixture as a dichloromethane solvate in the ortho- 
rhombic space group Pbca with 8 formula units in the unit 
cell The lattice contains (benzophenoneimine)(triphcnyl- 
phosphane)gold(I) cations, tetrafluoroborate anions and 
sohent molecules (dichloromethane). which are readily re- 
leased through evaporation. In the cation, the P -Au-N 
angle is almost linear [172.0(2)"] and the Au-N distance 
[2.036(7) A] is comparable to the Au-N bond lengths 
found in 3 and other (imine)gold(l) complexes. The benzo- 
phenoncimine unit has the standard ketimine geometry. 

Complex 5 crystallizes rrom a dichloromethane/pentane 
mixture in the triclinic space group Pi with 2 formula units 
in the unit cell. The lattice is free from solvent molecules 
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Figure 2. Solid-state structure of the cation of compound 31.1 

Selected bond lengths [A] and angles ["I: Au-Nl 2.044(9), 
Au-P 2.229(2), NI-C l.27(1), N2-C 1.32(1). N3-C l.38(1); 
Nl-Au-P 177.1(3). C-NI-ALI 132.0(7). N1-C-N2 123(1), 
Nl-C-N3 120(1). N2-C-N3 117(1). 

Figurc 3. Solid-state structure of the cation of compound 4 (OR- 
TEP, 50% probability ellipsoids; phen 1 hydrogen atoms omitted 

for clarity1rJ 

['I Selected bond lengths [A] and angle? ["I: Au-N 2.036(7). Au-P 
2.234(2). N-C 1.30(1), C-Cl 1.49(1), C-C71 l.47(1); N-Au-P 
172.0(2), C-N-AU 124.6(6), N-C-C71 118.0(8), N-C-CI 
122.4(8), C71 -C'-Cl 119.5(7). 

and consists of (triisopropyIphosphane)gold(T) cations and 
tetrafluoroborate aniotis. The N -P-Au angle IS v i r t p l l y  
linear [176.23(9)"] and the A u - N  distance [2.069(3) A] is 
slightly longer than in complex 4 (see above), presumably 
due to the larger tmns influence of the triisogropylphos- 
phane ligand. The C=N bond length [1.281(5) A] is shorter 
than in complex 4 [1.30(1) A]. The standard deviation of 
the C=N distanuc in complex 4 is, however, rather high, 
and  therefore there is some uncertainty as to the signifi- 
cance of this result. 

Owing to the better crystal quality of  compound 5 (see 
Table 2) the data for this structure are more reliable. There 
is hydrogen bonding between one fluorine a tom of the 
tctrafluoroborate anion-and the N-H protoll of the imine 

158. I"] a n d  a weak contact between the fluorine atom F3 
group [F...Hl 2.254 A. N-HI 0.71(5) A; N-HI ... F 

Figure 4. Solid-state structure of one formula unit 0 1  compound 5 
(OKTEP, 50'% probability ellipsoids; phenyl hydrogen atoms omit- 

ted for clarity)["' 

F 4  

F2 

3 
I 

F? 

Lc'l Selectcd bond lengths [A] and angles ["I: Au-N 2.069(3), ALI- P 

N-HI 0.71(5), FI. .HI 2.254, N-Au-P 176.23(9). Cl-N-Au 
2.2465(8). N-CI 1.281(5). CI-CI11 I480(4). CI-Cl21 1.479(5), 

126.4(1), N-Cl-Cl2I 118 4(7), N-CI-CIII 122 6(3), 
C121 -CI-C1 11 119.0(3). N-Hl,,.FI 158.1, 

of the anion and the gold atom in the cation (3.38 A) (Fig- 
ure 4). 

This work was supported by thc Dcutsclie Forschungsgenzein- 
schnfi and the Fonds der Chemischen Industric The authors are 
grateful to J Ride for establishing the X-ray data sets and to F 
R. KreissJ for the mass-spectrometric measurements. 

Experimental Section 
All experiments wcrc carried out under dry, purified nitrogen. 

Glassware was dried and filled with nitrogen, solvents were distilled 
and kept under nitrogen. - NMR: Jeol GX 400, TMS as iiitcrnal 
standard ('H and "C{'H}) and €13P04 as exlernal standard 
(3'P{1H)), - IR: Perkin-Elmer 1600, FT-IR. - MS: Finnigan 
MAT 90. - Microanalyscs: In-house analyzers (by combustion and 
atomic absorption spectroscopy). - Starting materials were either 
coinmercially available or wcre prepared following literature pro- 
cedures: [AuCI(Me2S)]L111, [AuBr(tht)]l"1. [AuCI(PPh.+)]["] and 
[AuCI(Pil'r,)]. [''I 

l T e t r a r n e t h ~ 1 g u a n i ~ i ~ ~ e ) ~ ~ l d ~ I )  Chloride (1): A solution of 
[AuC1(MeZS)] (187 mg, 0.68 mmol) in dichloromethane (I0 inl) was 
slowly added to a solution of t~trametliylguanidinc (86 PI, 0.69 
mmol) in the same solvent ( 5  ml) at 0 "C. After I h, the product 
(186 mg, 78%) yield) was precipitated by the addition of pentane 
(30 ml) as a colourless solid (mp. I45 "C wit11 decomposition). The 
coinpound decomposes completely within 24 11 if kept in solution 
above 0 "C. - 'H NMR (CDCI?, room temp.): 6 = 5.05 and 5.30 
(br. s, N-H, intensity ratio 3:1), 2.78-3.08 [br.. N(CH&]; (-60 
"C): 6 = 5.36 and 5.34 (br. s, N-€1, intensity ratio 1:4), 2.97, 2.84 
and 2.96. 2.85 [cadi br. s, N(CH,),; the pairs of resonances are 
assigned to the bis(tctrainethylguanidine)g~~l~(I) cation and (tetra- 
methylguanidinc)gold(I) chloride, respectively, intensity ratio 4:1]. 
- '3C{'FI} NMR (CDCl?, room temp.): 6 = 167.4 and 167.3 [s, 
C = N ,  intensity ratio 3:1]. 39.4-40.1 [br., N(CH,),]; (-60 "C): S = 

166.2 and 166.1 [s. C=N. intensity ratio 4:1]: 39.8, 39.1 and 39.8, 
39.2 [each s, N(CH&, intensity ratio 4:1 (see above)]. - IR (KBr): 
5 = 3329 [s; v(NH)], 3555 cm-' [s: v(C=N)]. - C,Hl,AuClN3 
(347.59): calcd. C 17.28, H 3.77. N 12.09; found C 1?.3H, H 3.79, 
N 12.38. 
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(Tetrumetli,ylguunirZille)~old( I )  Bromide (2): To a soh tion of 
tetramethylguanidine (68 pl, 0.54 mmol) in dichloromethane ( 5  1111). 
a solution of [AuBr(tht)] (198 mg, 0.54 mmoi) in the same solvcnt 
(10 ml) was slowly added at 0 "C. After 30 min. the solution was 
concentrated to a volume of 5 ml and then cautiously layered with 
pentane. The mixturc was cooled to -30 "C to give, after several 
days, colourless needles (148 mg, 68% yield) with a melting point 
of 129 "C (with decomposition). In  solution at room temperature, 
the compound decomposes within a few hours. - 'H NMR 
(CDCI?, room temp.): 6 = 5.09 and 4.87 (br. s, N -H, intensity 
ratio 2:1), 2.75-3.10 [br., N(CH&]; (-60 OC): 6 = 5.19 and 4.98 
(s, N-H, intensity ratio 2:3), 3.00. 2.88 and 2.99. 2.89 [each s. 
N((1H3)2: the pairs of resonances are assigned to bis(tetramcthy1gu- 
anidine)gold(I) dibromoauratc(1) and (tetramethylguani- 
diiie)gold(I) bromide. respectively, intensity ratio 3:2]. - 'iC('H} 
NMK (CDCI,, room temp.): no spectrum could be recorded due 
to decomposition of' the compound; (-60 'C ) :  6 x x  166.35 and 
166.3 (s. C=N, intensity ratio 1:2), 40.1, 39.4 and 39.8; 39.2 [each 
s, N(CH&, intcnsity ratio 2:1 (see above)]. - IK (KBr): V = 3340.5 
[s. v(N-H)], 1577 cm-' [s, v(C=N)]. - CSHI3AuBrN3 (392.05): 
calcd. C 15.32, H 3.34, N 10.72; found C 15.35. H 3.21, N 10.75. 

1 [ Triyiien?:lphosphune)~(jl~~( Ijjtetr~1metlZVlgULiFii~inium Trglate 
(3): A solution of [AuC1(PPhi)] (207 mg. 0.43 mmol) in THF (20 
ml) was stirred with AgCt'?S03 (1 10 mg. 0.43 mmol) at 0 "C for 
30 min and then filtered. Tetramethylguanidine (54 1.11, 0.43 mmol) 
was added and after 1 h the solvent was removed and the colourless 
residue was taken up in dichloromethane. By cautiously layering 
this solution with pentane, colourless crystals (303 mg, 98% yield) 
with a melting point of 203 "C were obtained. - 'H NMR (CDCI?, 
room temp.): 6 = 2.8-3.1 [br., 12 H: N(CH3)2], 6.0 (br. s, 1 H, 

NH), 7.45-7.55 (in. 15 H, Ph-H); (-60 "C): 6 = 2.92 and 3.03 
[s, N(CH&], 5.95 [br. s, NH], 7.45-7.55 (m, Ph-H). - I3C{lH) 
N M R  (CDCI,, room temp.): 6 = 168.5 (s, C=N),  134.1 [d, 
2J(CP) = 13.8 Hz, orfho-C]; 132.3 (br. s, para-C). 129.7 [d, 
'J(CP) = 11.5 Hz. meta-C], 128.0 [d, IJ(CP) = 62.9 Hz, +so-C], 
121.0 [q, 'J(CF) = 321 Hz. CF3], 39.0-40.8 [br., N(CH3),]; (-60 
"C): 6 = 167.4 (s, C=N), 127.4 [d, 'J(CP) = 63.4 Hz, @.w-C], 133.7 
[d, 'J(CP) = 12.9 Hz, ortho-C]. 129.2 [d. 3J(CP) = 12.2 HL, nzeta- 
C]. 132.0 (br. s,paru-C), 120.0 [q, 'J(CF) = 320 Hz, CF3], 39.1 and 
40.0 [s, N(CH3),]. ~ 3LP{1HJ NMR (CDC13, room temp.): 6 z =  31.8 

N 5.81; found C 39.74, H 3.96, N 5.90. 

([Triy~ien~lpl iosj~hun~jgol~~(I j]hrt i=ophenonei ini~~~u~~~ Tetra- 
fluoroborate (4): A solution of [Au(PPh,)]RF, in THF (20 ml) [prc- 
p a i d  in situ from AgBF, (0.59 mg, 0.30 mmol) and [AuCI(PPh,)] 
(150 mg, 0.30 mmol)] was added to a solution of benzophenone- 
imine (51 pl, 0.30 mmol) in the same solvent (10 mlj at -78 "C. 
After 30 min, thc solvent was removed and the colourless product 
was crystallizcd from a dichloromethane/pentane mixture (77 mg, 
35% yicld). The crystals had a melting point of 105 "C and were 
found to contain solvent (dichloromethane), which was lost very 
easily. - 'H NMR (CDC13, room temp.): 6 = 10.20 (br. s, 1 H, 
N-I$, 7.31-7.78 (m, 25 H, Ph-HI: (-60 "C): 6 = 10.52 (br. s; I 
H, N-H), 7.31-7.80 (in. 25 H, Ph-H). - 13C{1H) NMR (CDClj, 
room temp.): 6 = 184.9 (s, C=N), 134.1 [d. 'J(CP) = 14.0 Hz, 
oriho-C (PPh,)], 132.4 [br. s, puru-C (Ph,P)], 129.5 [d, 'J(CP) = 
11.9 Hz. meta-C (Ph3P)], 127.5 [d. 'J(CP) = 64.3 Hz, @so-C 
(Ph,P)]; 129.8 and 129.1 [br. s, ortho- and metu-C (Ph,C=NH)], 
@so- and para-C of Ph2C=NH are not observed at room tempera- 
ture; (-60 "C): 6 = 184.8 (s, C-N), 134.2 [d, 'J(CP) = 14.0 Hz, 

(s, P-Au). - C ~ ~ H ~ ~ A U F ~ N ~ O ~ P S  (723.49): calcd. C 39.84, H 3.90, 

Table 1. Crystallographic data for 2 and 3 

Compound 2 3 

empirical formula 
formula weight 
crystal system 
spa-ce group (NO.) 
a [A1 
b [&I 

[A1 
a 1"l 

scan 
hlcl range 
measured reflections 
unique reflections 
used reflections 
R,,, 
refined parameters 
H atoms (found/calcd.) 
absomtion corr. 

orthorhombic 

7.698( 1) 
15.678(1) 

P212121 (19) 

l5.842(2) 
90 

90 
1912.0(4) 
2.724 
4 
1424 
0.71073 
- 74 
Enraf Nonius CAD4 
0 
-9 5 h 5 9.0  5 I c ~  19,0 5 Is 20 
4120 
3878 
3878 
0.028 1 
182 
0126 
semi-emoirical 
0.42/0.99 
0.0391 
0.0894 
a = 0.0497, b = 18.61 
2.5451- 2.0551hl 

inolioclinic 

10.373(1) 
18.877(2) 
14.280( 1) 
90 
99.41(1) 

P ~ [ / C  (14) 

90 
2758 h(4) 
1.742 
4 
1416 
0 71073 
20 
bnraf Nonius CAD4 
w 
-12 5 h 5 7, 0 5 k 5 23, -17 5 2 5  17 
7944 
4952 
493x 
0.0217 
261 
0128 
semi-empirical 
0.84/0.99 
0.0586 
0.1628 
a = 0.1052, b = 13.14 
2.899/- 1.489rb' 

['I K1 = Z(//F,I - ~Fc~\)/E~Fo~) wR2 = ([C.iv(F: - ~ ) 2 ] / C [ y ( ~ ) 2 ] } " 2 :  i v  = l/202((F',) + 
densities are located at the gold atoms (2) and at the triflate anion (3).  

1420 

t bp, p = (Fz + 2F:)/3. - Lhl Residual electron 
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Table 2. Crystallographic data for 4 and 5 

Compound 4 5 

empirical formula 
formula weight 
crystal system 
spa,ce group (No.) 
(1 "%l 
b [A1 
c IAl 

F(000) [el 

1' ["C] 
diffractometer 

h(Mo-K,) [A] 

scan 
hkl range 
ineasurcd reflections 
unique reflections 
used reflections 
R,", 
refined sarameters 
H atom; (found/calcd.) 

C ~ ~ H Z ~ A U B C I ~ F ~ N  P 
812.20 
orthorhom bic 
Pbcx (61) 

12.298(2) 
23.5 1 4(3) 
90 
YO 
Y O  
6368.2(14) 
1.694 
8 

22.022(2) 

3168 
0.71073 
- 62 
Enraf Nonius CAD4 
w 
-26 5 h 5 0, -15 5 IC 5 0 , 0  5 I S  
5120 
51 14 
51 12 
0.000 
369 
0/28 
semi-empirical 
0.6910.99 
0.0485 
0.1091 
a = 0.0572, b = 22.21 
I .055/- 1 .074rb' 

28 

C22H I ~ A u R F ~ N P  
625.23 
triclinic 
pi (2) 
10.074( 1) 
1 1.079( 1) 
11.179( 1) 
85.2511) 
80.90(1j 
78.81(1) 
1206.8(2) 
1.721 
2 
61 2 
0.71073 
- 74 
Enraf Nonius CAD4 
0 
-12 5 h 5 12. -13 5 k 5 13, -13 5 1 5  12 
5400 
4594 
4581 
0.01Y3 
275 
1/21 
semi-empirical 
0.38i0.99 
0.021 1 
0.0526 
a = 0.0348, b = 1.14 
0.942/- 1.016Lhl 

R1 = C(llF0l - IFcll)EI&,l) wR2 = {[&t(E - Ft)']/~[M.(F:)"}''2; w = 1 / 2 ~ ~ ( F : )  + + bp,p  = (e + 2F2)/3. - Lb] Residual electron 
densities are located at the gold atoms (4, 5) and at o m  phcnyl ring (4). 

ortho-C (PPh,)], 132.6 [br. s, pcrrcr-C (Ph,P)], 129.6 [d, ,J(CP) = 
11.9 Hz, me/u-C (Ph,P)], 127.2 [d. 'J(CP) = 64.3 Hz, @so-C 
(Ph,P)]; only the following six of a total of eight possible reso- 
nances of the two benzophenoneimine phenyl rings are observed 
(see abovc): 137.9 and 135.3 [br. s, @so-C (Ph,C=NH)], 133.0 [br. 
s, para-C (Ph,C=NH)], 130.5, 129.5 and 129.1 [each br. s. ortho- 
and mefa-C (Ph,C=NH)]. - 3LP{1H) NMR (CDC13, room temp.): 
6 = 30.6 (s, PPh3). - MS (FAB); W / Z  (%): 639.8 (100) [M'], 456.5 
(72) [(Ph,P)Au+], 182.6 (33) [Ph,C=NH$]. - C ~ ~ H ~ ~ A U B F A N P  
(727.30): calcd. C 51.19, H 3.60, N 1.93; found C 51.29, H 3.72, 
N 1.83. 

( Trii ,si~ri ,p~lphosphun~)g~l~l(I)  bnzzophenoneiminium Tetrn- 
fluol-obiirate (5): The preparation was carried out similarly to that 
of complex 4. From 320 mg [AuC1(PiPr3)] (0.82 mmol), 159 mg 
AgBF, (0.81 mmol) and 137 pl Ph,C=NH (0.82 mmol), 470 mg 
(92% yield) of a colourless solid was obtained. The product could 
be purified by crystallization from a dichloromethane/pentane mix- 
ture. The crystals obtained were frcc of solvent (m.p. 198 "C). - 
'H NMR (CD2C12, room temp.): 6 = 10.05 (br. s, 1 H, N-H), 
7.48 -7.74 (m, 10 H, Ph-H), 2.24 (m. 3 H, CH), 1.19 [dd. 
3J(HH) 10.6 Hz, 'J(HP) = 24.6 Hzl 18 H, CH31. - "C{'H) 
NMR (CD2CI2. room temp.): 6 = 185.1 (s, C=N), 137.8 and 135.6 
(8,  @so-C), 134.0 and 132.6 (s. para-C). 12Y.Y, 129.4. 129.2 and 
128.7 (s, ortho- and nzetn-C), 23.6 [d, 'J(CP) = 33 Hz, CHI; 19.9 
(br. s, CH3). - 3'Pf'H} NMR (CD2Cl2, room temp.): 6 = 62.6 (s. 
iPr3P). - C22H32AuBF4NP (625.23): calcd. C 42.24. H 5.12, N 
2.24; found C 42.20, H 5.01, N 2.21. 

Crystal Structure Determination: Suitable crystals of compounds 
2, 3, 4, and 5 were scaled into glass capillaries and used for meas- 
urement of precise cell constants and intensity data collection. Dur- 

ing data collection, three standard reflections were measured 
periodically as a general check of crystal and instrument stability. 
No significant changes were observed for any of the four com- 
pounds. Diffraction intensities wcre corrected for Lp and absorp- 
tion effects. The structures were solved by direct methods and re- 
fined by f~ill-matrix least-squares calculations against P['5j. The 
thermal motion of all non-hydrogen atoms was treated aniso- 
tropically. All hydrogcii atoms of coinpounds 2, 3, and 4 were cal- 
culated in idealizcd positions and allowed to ride on their corre- 
sponding carbon or nitrogen atom, whereas the N-H atom of 5 
was found and refincd isotropically. Thcir isotropic thcrmal param- 
eters were ticd to that of the adjacent atom by a factor of 1.5. 
Important interatomic distances and angles are given in the figure 
captions. Crystal and structure solution data are summarized in 
Tables 1 and 2. Further information may be obtained from the 
Fachinforniatioiiszentrum Karlsruhc, Gesellschaft fur wissen- 
schaftlich-technische Information mbH, D-76344 Eggenstein-Leo- 
poldshafen, on quoting the depoaitory numbers CSD-407082 (2), 
-407081 (3), -407083 (4), and -407080 (5), the names of the authors, 
and the journal citation. 
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