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Diphenyl(2-hydroxy-phenyl)phosphine was introduced as a ligand for gold(I) halides and 
pentafluorophenyl gold(I) in order to probe the interplay of intra- and intermolecular interactions 
based on aurophilic (Au- • -Au) and hydrogen bonding. 1:1 complexes of the type Ph:(2-HO- 
CftH^P-Au-X with X = Cl, Br, C6F5 have been prepared and characterized by analytical and 
spectroscopic data. The crystal structure of the chloro complex (1) has been determined. In 
the lattice the molecules form dimers through O-H • Cl hydrogen bonds. Au- • Au contacts 
are ruled out by steric congestion. Reaction of 1 with triethylamine yields a 1:1 adduct with 
O-H • -NEt, hydrogen bonding. The trimethylsilyl ether of the title ligand also forms 1:1 
complexes with AuCl, AuBr, Aul, and AuC6F5. The crystal structures of the chloro (5) and 
iodo (7) compound have been determined. In both cases the lattices are built from monomers 
which show only minor differences in their conformations. The silylether groups are not acting 
as intra- or intermolecular donor functions to the gold atoms.

Introduction

L inear tw o-coord inate gold(I) com plexes L -A u- 
X show very special in te rm olecu lar in teractions 
w hich often  give rise to novel supram olecu lar struc­
tures based on Au- • • Au (aurophilic) bonding  [1 - 3]. 
If  su itable functional groups are provided , these in ­
teractions are com plem ented  by standard  coord ina- 
tive or -  m ost im portan tly  -  hydrogen  bond ing  to 
give robust extended structures [ 4 - 6 ] .  W ith  certain  
geom etrical restrain ts, the in te rm olecu lar bonding 
can also lead to m ore lim ited , package-like entities 
[7 - 9],

In attem pts to  further delineate the scope o f  this 
supram olecular chem istry  o f go ld(I) com plexes, we 
have now introduced ortho-hydroxy-functionalized  
triphenylphosphine and its trim ethy lsily l e ther as 
ligands for gold(I) halides. T he resu lts show  that this 
type o f ligand is ju s t too bulky to  leave enough  space 
for a close approach o f the go ld  atom s. T hus only 
hydrogen bonding rem ains as a m eans o f aggrega­
tion, and the sily lated  derivatives finally appear as 
m onom eric m olecules. These studies are an ex ten ­
sion also o f recent investigations in the coord ination
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chem istry  o f the title  ligand w ith o ther transition e l­
em ents [ 1 0 ].

Preparation and Characterization of the 
Complexes

T reatm ent o f chloro(dim ethylsulfide)gold(I) [11] 
w ith  equivalent quantities o f d ipheny l(2-hydroxy- 
phenyl)phosphine [ 1 2 ] in d ichlorom ethane as a sol­
vent at room  tem perature leads to  the precipitation 
o f  v irtually  quantita tive yields o f  a colourless, m i­
crocrystalline product (1, m.p. 251°C [dec.]). The 
com plex  can be ob ta ined  as single crystals on slow 
evaporation  o f  the solvent from  saturated  solutions 
in C H 2CI2. The corresponding brom ide com plex 
is ob ta ined  sim ilarly  using (M e2S )A uB r [13] as 
the starting  m aterial (2, 92%  yield , m.p. 226°C) 
( e q . ( l ) ) .

T he pentafluorophenylgold(I) com plex  (3) is g en ­
erated  in the reaction  o f (CöF5)A u(tetrahydrothio- 
phene) [14] w ith (2 -H O -C 6H4)PhbP as shown by 
the spectroscopic data  o f the reaction  m ixture and 
o f  the products ob ta ined  after standard  w ork-up (eq. 
(1)). T he spectra indicate that significant am ounts 
o f  a phosphine oxide are also present, which render 
the separation o f  com plex 3 very difficult, and no 
satisfactory  purity  could  be achieved.
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T he ch lo ro  com plex 1 form s a w eak adduct w ith 
tr ie thy lam ine (4), w hich can be precip itated  from  a 
to luene so lu tion  upon addition  o f pentane. It looses 
N Ets upon  attem pted  crystallization. The prim ary 
product has been identified by spectroscopic data 
w hich  suggest a fixation o f  the am ine via hydrogen 
bond ing  at the phenolic function  (eq. (2)). A sim ­
ilar type o f  adduct form ation has previously been

observed  w ith go ld(I) com plexes o f phosphinous 
acid  [15].

The trim ethy lsily l e ther o f  the above ligand, (2- 
M e^S iO -C öH ^P hbP  [ 1 2 ], undergoes the sam e set 
o f  reactions w ith (M e2S )A uC l, (M e2S )A uB r or 
CöH^AuCtht) to give the corresponding  1 : 1  com ­
plexes in h igh y ie lds (eq. (3)). The chloro  com ­
plex 5 can be converted  in to  the iodo com plex 7
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C3

Fig. 1. Molecular structure of compound 5 (ORTEP draw­
ing with 50% probability ellipsoids, H-atoms omitted for 
clarity). Selected bond lengths [A] and angles [°]: Au-P 
2.2294(8), Au-Cl 2.2851(8); P-Au-Cl 177.30(3), Si-O- 
C 112 132.8(2).

by treatm ent w ith  aqueous po tassium  iodide. W hile 
isolation o f  the products presen ts no p rob lem s for 
the halide com plexes, the pen tafluorophenyl com ­
pound 8 is again difficult to  purify. A ttem pted  ther­
m olysis o f  3 to  liberate C 6F 5H did not lead  to the 
expected  O -A u-P  bonded oligom er, but gave co m ­
plex m ixtures o f  products.

The results o f  elem ental analyses and o f  the 
N M R  spectroscopic and m ass spectrom etric  in ­
vestigations confirm ed the proposed  sto ichiom e- 
try and L -A u-X  structure. R ed istribu tion  o f  ligands 
[16], to give e.g. hom oleptic  ionic species [L2A u]+ 
[A uX 2] “ , w as not observed for any o f  the solu tions 
in ch loroform  at am bient tem perature . H ow ever, in 
the FAB m ass spectra th is ligand  exchange w as ob­
served and cations [L2A u]+ cou ld  be detected . It 
should be noted that in the hom olep tic  ca tion  there 
is a chance for in ter-ligand hydrogen  bonding , but 
obviously  this opportun ity  is not a sufficient d riv ­
ing force for the exchange o f  ligands. T he N M R  
chem ical shifts and m ultip lic ities w ere as expected  
on the basis o f  literature data for re la ted  neutral 
com pounds.

Structural Investigations

C rystals o f  the chloro  (5) and iodo (7) co m ­
plexes are not isom orphous. T he lattice o f  the for­
m er (5, triclin ic , space group P i ,  Z  = 2) contains 
individual m olecules w ith no sub-van der W aals 
contacts (Fig. 1). These m olecules are chiral and 
the enantiom ers are rela ted  by an inversion center.

Fig. 2a, b. Molecular structure of the two crystallograph- 
ically independent molecules of compound 7 (ORTEP 
drawing with 50% probability ellipsoids, H-atoms omit­
ted for clarity). Selected bond lengths [A] and an­
gles [°]: A u l-P l 2.247(2), A u l-Il 2.5381(9); P l-A u l- 
II 179.52(6), Si 1-01-Cl 12 133.7(6) - Au2-P2 2.252(2), 
Au2-I2 2.5677(7); P2-Au2-I2 178.53(6), Si2-02-C212 
132.0(5).

T he ligand has a propeller-type conform ation  d is­
to rted  by the presence o f  the ortho-trim ethy lsiloxy  
substituen t at one o f the phenyl rings. T he C -P -C  
and C -P -A u angles at phosphorus are as yet in the 
narrow  ranges from  104.24(13) to 107.91(13)° and 
from  111.41(9) to  114.68(10)°, respectively. T he P- 
A u-C l unit is linear [177.30(3)°] w ith standard  A u- 
P and A u-C l bond lengths. The d istance O  • Au 
[3.353 A] is too  large to suggest coordinative b o n d ­
ing. The S i-O -C  angle [132.8(2)°] also ind icates a 
configuration  typical for free silylethers.

C rystals o f  the iodo analogue 7 are also tric lin ic  
(space group P i ,  Z  = 4), but the lattice con tains 
tw o independent m olecules w hich differ in som e

Brought to you by | provisional account
Unauthenticated

Download Date | 7/2/15 8:16 AM



C. Hollatz et al. ■ Diphenyl(2-hydroxy-phenyl)phosphine

Fig. 3. Superposition of the two crystallographically in­
dependent molecules of compound 7.

details o f  conform ation  (Fig. 2a, b). A superposi­
tion o f  the tw o structures (Fig. 3) show s that the 
m olecules are alm ost (non-crystallographic) m irror 
im ages (tw o enantiom ers). F or each  o f the in depen ­
dent m olecules there is an enan tiom er re la ted  by 
a crysta llographic cen ter o f inversion. T he P-A u- 
I units are both linear [179.52(6) and 178.53(6)° 
for A u l and A u2, respectively], and there is only 
a m inor difference betw een the tw o S i-O -C  angles 
[133.7(6) and 132.9(5)°].

T he structures o f  com pounds 5 and 7 show  that 
there is very efficient steric sh ie ld ing  o f  the P-A u- 
X units w hich prevents any in te rm o lecu la r contact 
betw een  go ld  atom s or betw een  gold  and halogen 
atom s. There is a parallel head-to -ta il arrangem ent 
o f  these units in the lattice, bu t the d istances [e.g. 
A u l- -Au2 6.163 A] are too  large to allow  any 
d irect in teraction . It is in teresting  to no te tha t the 
siloxy groups are not accepted  by the gold  atom s as 
auxiliary  (intra- o r in term olecu lar) ligands. C lean 
tw ofold  coord ination  is m ain ta ined .

C rystals o f com plex  1 are m onoclin ic  (space 
group P 2)/n , w ith  Z  =  4), and  the la ttice contains 
pairs o f  m olecules, the individual units o f  w h ich  are 
related  by sym m etry  (Fig. 4). B ond  lengths and an­
gles o f  the C 3P-AU-CI unit in the m onom er are very 
sim ilar to those in the sily lether 5, but the con fo rm a­
tion o f the triphenylphosphine p ropeller is changed  
such that the phenolic g roups can m ain ta in  hydro ­
gen bonds w ith the chloro ligand  o f  a neighbour­

33

Fig. 4. Molecular structure of the pairs of molecules 
of compound 1 (ORTEP drawing with 50% probabil­
ity ellipsoids, C-H  atoms omitted for clarity). Selected 
bond lengths [A] and angles [°]: Au-P 2.2226(2), Au- 
C1 2.285(2); P-Au-Cl 176.85(8); hydrogen bonding: O-H 
1.049, Cl -H 2.040; O-H- • Cl 169.0.

ing m olecule. T his hydrogen bonding  is responsi­
ble for the form ation o f  d im eric units. The details o f 
these hydrogen bonds [O-H 1.049 A, Cl H 2 .040 
A, O-H-- Cl 169.0°] are consisten t w ith param e­
ters for o ther hydrogen-bonded contacts o f  th is type 
[ 1 7 -1 9 ] ,

The o ligom erization  o f  com pound 1 in the crystal 
is p robably  responsible for the ra ther poor so lub il­
ity o f  the com plex in di- o r trich lo rom ethane and 
m ethanol. The solubility  is increased upon add i­
tion o f  trie thy lam ine ow ing to  the cleavage o f  the 
d im er and form ation o f new hydrogen  bonds o f  the 
m onom ers w ith NEt^ (eq. (2)). E vidence fo r the d if­
ferent types o f hydrogen bonding  is available also 
from  N M R  and IR investigations, although the e f­
fects are not alw ays fully  convincing due to  so lub il­
ity problem s and to the sensitiv ity  o f  the sam ples to 
traces o f  m oisture.

In sum m ary, the present study has show n that 
a triphenylphosphine ligand w ith  only one o rtho ­
substituen t at one o f the phenyl groups is already too 
large to allow  an in tim ate in te rm olecu lar m utual ap ­
proach o f the gold atom s. The m etal atom s are also 
reluc tan t to accept the phenolic function  as an aux­
iliary donor, and this is also true fo r the trim ethylsi- 
lyl e thers o f the title ligand. T he com plexes w ith 
this even bulkier substituent are m onom ers w ith  a 
standard linear tw o-coord inate structure. N o sign if­
icant ligand redistributions to give hom olep tic  ionic
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isom ers [L2A u]+and [A u X t]-  have been observed 
by N M R  spectroscopy in solution, although mass 
spectrom etric  studies have indicated  that cations 
[L tA u ]+ are form ed in the vaporization and ion­
ization process. Thus in ter-ligand hydrogen bond­
ing (-O H /-O H ) in hom olep tic  cations [L2Ä u]+ is 
also  not com peting  effectively w ith the O -H  - Cl hy­
drogen bonding  observed for the heteroleptic com ­
pound 1  as the sole b ind ing  contacts betw een the 
m olecules. S im ilar results have been obtained for 
analogous phosphinous acid com plexes [15].

Experimental Section

General: All experiments were routinely carried out in 
an atmosphere of dry nitrogen. Solvents were dried and 
saturated with nitrogen; glassware was oven-dried and 
filled with nitrogen. Standard analytical and spectroscopic 
equipment was used throughout. Starting materials were 
commercially available or prepared and purified follow­
ing published procedures. All NMR data were recorded 
in CDCb at 23°C unless otherwise stated.

/ Diphenyl-(2-hydroxy-phenyl )phosphine ]gold( I) chlo­
ride (1): (Dimethylsulfide)gold(I) chloride (88 mg, 0.3 
mmol) and PhbPtC a^O H ) (84 mg. 0.3 mmol) were dis­
solved in CH2CI2 (20 ml) and the reaction mixture stirred 
at room temperature. The product precipitated as a white 
solid, which was collected by filtration after a reaction 
time of 1 h. The solvent of the filtrate was evaporated 
in a vacuum to leave a volume of 3 ml. Pentane (30 ml) 
was added to precipitate the remainder of the product. 
Colourless crystals were obtained by slow evaporation of 
a saturated CH2CI2 solution: 150 mg, 98% yield; m.p. 
251°C (dec.), stable to air and moisture, sparingly sol­
uble in dichloromethane, chloroform and methanol, and 
insoluble in diethylether and pentane. - 'H  NMR: b = 
7.29-7.68 [m. Ph]; 6.82-7.23 [m, C6H4]; 5.80 [s br, OH], 
- 13C { 1H } NMR: b = 134.2 [d, 2/(P,C) = 13.82 Hz. C2/6- 
Ph]; 134.0 [s, C6-C6H4]; 131.9 [d. V(P,C) = 3.07 Hz,C4- 
Ph]; 130.7 [s, C4-C6H4]; 129.2 [d, 3/(P.C) = 12.28 Hz, 
C3/5-Ph]; 127.9 [d, ‘/(P,C) = 63.72 Hz, C l-Ph]; 121.4 [d, 
3/(P,C) = 10.75 Hz, C5-Cf,H4]; 117.0 [d, iJ(P,C) = 5.37 
Hz, C3-C(,H4]; C I-C 6H4 and C2-C6H4 were not detected.
- 3IP{'H } NMR: b = 22.4 [s], - MS (FAB): ni/z = 753 
[{Ph2P(C6H4OH)}2Au]+. 475 [M - Cl]+.

C I8H ,5AuC10P(510.69)
Calcd C 42.33 H 2.96 %,
Found C 42.25 H 3.03 %.

[Diphenyl-(2-hydroxy-phenyl)phosphine]gold(I) bro­
mide (2): The procedure was the same as described for
1. using 102 mg of (dimethylsulfide)gold(I) bromide (0.3 
mmol) and 84 mg of Ph2P(C6H4OH) (0.3 mmol); yield

153 mg. 92% ; white solid, m .p. 226°C. stable to air 
and moisture, sparingly soluble in dichloromethane, chlo­
roform and methanol, and insoluble in diethylether and 
pentane. - 'H  NMR: b = 7.36-7.71 [m. Ph]; 6.77-7.00 
[m. C6H4], - i3C {'H } NMR: b = 157.9 [d, 2j(P,C) = 5.37 
Hz, C2-C6H4]; 134.2 [d. 2/(P.C) = 13.81 Hz, C2/6-Ph]; 
134.1 [s, C6-C6H4]; 133.8 [s, C4-C6H4]; 131.8 [s, C4- 
Ph]; 129.1 [d. 3/(P,C) = 12.28 Hz. C3/5-Ph]: 128.3 [d. 
'/(P.C) = 62.93 Hz, C l-Ph]; 121.0 [d. V(P,C) = 10.74 
Hz, C5-C6H4]; 116.8 [d. 3/(P.C) = 5.37 Hz, C3-C6H4]; 
C I-C 6H4 was not detected. - ' 1P{ 1H} NMR: b = 25.9 [s],
- MS (FAB): m/z = 1029 [2M - Br]+, 556 [M +1]+, 554 
[M - 1]+, 475 [M - Br]+.

C i8H,5AuBrOP (555.16)
Calcd C 38.94 H 2.72 %,
Found C 38.69 H 2.93 %.

Pentafluorophenyl[diphenyI-( 2-hydroxy-phenyl )phos- 
phine]gold(I) (3): Pentafiuorophenyl(tetrahydrothiophe- 
ne)gold(I) (136 mg. 0.3 mmol) and Ph2P(C6H4 0 H) (84 
mg, 0.3 mmol) were dissolved in CH2CI2 (20 ml) and the 
reaction mixture stirred for 1 h at room temperature. The 
solvent was evaporated in a vacuum to leave a volume of
3 ml. Pentane (30 ml) was added to precipitate a white 
solid, that contained small amounts of the phosphine ox­
ide Ph2P(0 )(C6H40 H), which could not be separated. - 
'H  NMR: b = 7.21-7.74 [m. Ph]: 6.76-7.05 [m, C6H4].
- 13C {'H } NMR: b = 157.9 [d, 2/(P,C) = 6.91 Hz, C2- 
C6H4]; 148.7 [d, '/(F .C ) = 258.60 Hz, C2/6-C6F5]; 141.3 
[s br, C4-C6F5]; 137.2 [d, '/(E C )  = 271.67 Hz, C3/5- 
C6F5]; 134.4 [s, C6-C6H4]; 134.3 [d, 27(P,C) = 13.82 Hz, 
C2/6-Ph]; 134.3 [s, C4-C6H4]; 131.7 [d, 4/(P,C) = 3.07 
Hz, C4-Ph]; 129.3 [d ,3/ ( P ,C ) = l1.52 Hz, C3/5-Ph]; 128.8 
[d, '/(P,C) = 56.79 Hz, C l-Ph]; 121.4 [d, 3/(P,C) = 8.44 
Hz, C5-C6H4]; 117.2 [d, 3/(P,C) = 4.61 Hz, C3-C6H4]; 
115.0 [d, '/(P.C) = 55.25 Hz. C 1 -C6H4). - 31 P {1H} NMR:
6 = 41.0 [s. Ph2P (0)(C 6H40H )]; 31.9 [t,4/(F.P) = 7.40 Hz, 
Ph2P(C6H4OH)AuC6F5 3], - l9F{'H } NMR (CF3COOH 
as reference): b = -85.8 [t, ’/ ( F,F) = 20.60 Hz, meta-F]; 
-83.3 [t, 3/(F,F) = 19.72 Hz, para-F]; -43.1 [d, 3/(F,F) = 
14.85 Hz, ortho-F]. - C24H,?AuF5OP (642.31).

Triethylamine-[diphenyl-( 2-hydroxy-phenyl )phosphi- 
ne]gold(I) chloride (4): [Diphenyl-(2-hydroxy-phenyl)- 
phosphine]gold(I) chloride (1) (51 mg, 0.1 mmol) was 
dissolved in toluene (50 ml) and the clear colourless so­
lution was treated with an excess of NEt3 (1 ml). Af­
ter stirring for 1 h at room temperature the solvent was 
evaporated in a vacuum to leave a volume of 3 ml. Pen­
tane (40 ml) was added to precipitate a white solid, 
that contained small amounts of the phosphine oxide 
Ph2P(0 )(C6H40 H). Attempted purification by crystal­
lization led to the formation of compound 1 with the free 
hydroxy function. - 'H NMR: b = 7.17-7.67 [m, 10H.
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Table I. Crystal data, data collection, and structure refinement for compounds 1, 5, and 7.

1 5 7

Crystal data
Formula C |8H n AuC10P C i|H 2̂ AuC10PSi C2,H^AuIOPSi
Mr 510.69 582.87 674.32
Crystal system monoclinic triclinic triclinic
Space group P2\/n P\ P\
a (A) 8.949(1) 9.823(1) 10.273(1)
*(A ) 10.894(1) 10.367(1) 14.606(1)
c (A) 17.388(1) 12.484(1) 17.107(1)
a ( ° ) 90 71.85(1) 80.75(1)
ß  (°) 102.70(1) 76.18(1) 79.26(1)
7 0 , 90 67.59(1) 71.70(1)
V (A ) 1653.7(4) 1106.3(2) 2379.9(3)
Peak (gem ) 2.051 1.750 1.882
Z 4 2 4
F(000) 968 564 1272
H(MoKa ) (cm-1 ) 91.52 69.03 76.03
Data collection
T (° C) -78 -78 +21
Scan mode lv-9 UJ to'-26
hkl Range -11 — 11 ,0— 14, 0— 12,-12— 13, 0—>12,-15— 17,

sin(#/A)max (A-1)
0 —22 -15—»-15 -19—20
0.64 0.64 0.62

Measured reflections 4096 5296 8345
Unique reflections 3979 [Rinl = 0.0651] 5296 8345
Refls. used for refinement 3744 5165 7341
Refinement
Refined parameters 199 235 469
Final R values [I > 2a(\)]
R l [al 0.0421 0.0199 0.0403
H'/?2|bl 0.0951 0.0485 0.0982
(shift/error)max < 0.001 < 0.001 < 0.001
Pfin(max/min) (eA-3 ) 1.736/-2.611 0.797/-1.473 1.247/ -1.444

[a| R = KIIFol - IFcll / IlFol; [b! wR2 = {[Iw (F 02 - Fc2)2] / I[w (F 02)2]}1/2; w- = l/[c r(F 02) + (ap )2 + bp]: p  = (Fa2 + 
2Fc2)/3; a = 0.0399 (1), 0.0287 (5), 0.0503 (7); b = 14.32 (1), 1.22 (5), 7.67 (7).

Ph]; 6.53-6.70 [m, 4H, C6H4]; 3.05 [q, 6H, V(H,H) = 
7.10 Hz, CH2]; 1.25 [t, 9H, V(H,H) = 7.10 Hz, CH3].
- 3IP{'H } NMR: 6 = 41.0 [s, Ph2P(0 )(C6H40 H)]; 24.0 
[s, Ph2P(C6H4OH- • -NEt3)AuCl 4], - MS (FAB): m/z = 
612 [M +1]+, 611 [M]+, 610 [M - 1]+, 102 [NEt3 +1]+. - 
C24H30AuC1NOP(61 1.90).

[Diphenyl-( 2-trimethylsiloxyphenyl )phosphine]- 
gold(I) chloride (5): (Dimethylsulfide)gold(I) chloride 
(88 mg, 0.3 mmol) and diphenyl-(2-trimethylsiloxy- 
phenyl)phosphine (105 mg, 0.3 mmol) were dissolved in 
CH2C12 (20 ml) and the reaction mixture was stirred for 
1 h at room temperature. The solvent was evaporated in a 
vacuum to leave a volume of 3 ml. Pentane (30 ml) was 
added to precipitate the product as a white solid. Colour­
less crystals were obtained by slow evaporation of the

solvent from solutions in CH2C12 (157 mg, 90% yield; 
m. p. 204°C (dec. > 250°C), stable to air and moisture, 
soluble in dichloromethane, chloroform and tetrahydro- 
furan, and insoluble in diethylether and pentane). - 'H  
NMR: 6 = 7.41-7.68 [m, Ph]; 6.62-6.94 [m, C6H4]; 0.14 
[s, Me], - l3C{'H} NMR: 6 = 157.4 [s, C2-C6H4]; 134.2 
[d, 2y(P,C) = 13.82 Hz, C2/6-Ph]; 133.9 [s, C6-C6H4];
133.5 [s, C4-C6H4]; 131.6 [d, 4/(P,C) = 2.30 Hz, C4- 
Ph]; 129.0 [d, V(P,C) = 12.28 Hz, C3/5-Ph]; 128.6 [d, 
'7(P,C) = 63.70 Hz, Cl-Ph]; 121.1 [d, V(P,C) = 9.98 
Hz, C5-C6H4]; 118.8 [d, 'i(P,C) = 66.00 Hz, C1-C6H4];
117.7 [d, 3/(P,C) = 5.37 Hz, C3-C6H4]; 0.3 [s, Me], - 
3,P {1H} NMR: 6 = 25.8 [s], - MS (FAB): m/z = 897 
[{Ph2P(C6H4OSiMe3)}2Au]+, 547 [M - Cl]+, 475 [M - 
Cl - SiMe3 +1 ]+.
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CSiH^AuClOPSi (582.87)
Calcd C 43.27 H 3.98 %,
Found C 43.27 H 3.75 %.

[Diphenyl-(2-trimethylsiloxyphenyl)phosphine]- 
gold(I) bromide (6 ): The procedure was the same as de­
scribed for 5, using 102 mg of (dimethylsulfide)gold(I) 
bromide (0.3 mmol) and 105 mg of the ligand (0.3 mmol); 
yield 147 mg, 78% ; white solid, m .p. 158°C, stable to 
air and moisture, soluble in dichloromethane, chloroform 
and tetrahydrofuran, and insoluble in diethylether and 
pentane. - 'H  NMR: 6 = 7.39-7.68 [m, Ph]; 6.68-7.00 [m, 
C6H4]; 0.14 [s, Me]. - 31P{'H } NMR: Ö = 28.2 [s], - MS 
(FAB): m/z = 1174 [2M - Br]+, 628 [M +1]+, 547 [M - 
Br]+, 350 [M - AuBr]+.

C2,H23AuBrOPSi + 1/2 Q H ,2 (627.34 + 36.07)
Calcd C 42.55 H 4 .41% ,
Found C 43.39 H 4 .l l  %.

[ Diphenyl-( 2-trimethylsiloxyphenyl )phosphine ]- 
gold(l) iodide (7): [Diphenyl-(2-trimethylsiloxyphenyl)- 
phosphine]gold(I) chloride 5 (117 mg, 0.2 mmol) was 
dissolved in CH2C12 (20 ml) and treated with an excess 
of an aqueous solution of KI (10 ml). After stirring for 
1 h at room temperature the CH2C12 phase was collected. 
The solvent was evaporated in a vacuum to leave a vol­
ume of 3 ml. Pentane (30 ml) was added to precipitate 
the product as a white solid. Colourless crystals were ob­
tained by slow evaporation of a CH2C12 solution; 69 mg, 
51% yield; m. p. 153°C, stable to air and moisture, solu­
ble in dichloromethane, chloroform and tetrahydrofuran, 
and insoluble in diethylether and pentane. - 'H  NMR:
6 = 7.43 - 7.71 [m, Ph]; 6.73-6.99 [m, C6H4]; 0.14 [s, 
Me], - 31P{'H } NMR: 6 = 32.7 [s], - MS (FAB): m/z = 
1221 [2M - 1]+, 675 [M +l]+, 674 [M]+, 547 [M - 1]+, 350 
[M - Aul]+.
C2iH23AuIOPSi (674.32)

Calcd C 37.40 H 3.44 %,
Found C 40.64 H 3.75 %.

Pentafluorophenylf diphenyl-(2-trimethylsiloxyphe­
nyl )phosphine]gold(I) (8): Pentafluorophenyl(tetrahydro- 
thiophene)gold(I) (136 mg, 0.3 mmol) and diphenyl- 
(2-trimethylsiloxyphenyl)phosphine (105 mg, 0.3 mmol) 
were dissolved in CH2C12 (20 ml) and the reaction mix­
ture was stirred for 1 h at room temperature. The solvent 
was evaporated in a vacuum to leave a volume of 3 ml. 
Pentane (30 ml) was added to precipitate a white solid.

that contained small amounts of the phosphine oxide 
Ph2P(0 )(C6H4 0 H). Purification of 8 by crystallization 
was not successful. - 'H  NMR: 6 = 7.31-7.74 [m, Ph]; 
6.61-6.96 [m, C6H4]; 0.11 [s, Me], - 13C { 'H } NMR: 6 = 
157.4 [d, 27(P,C) = 6.14 Hz, C2-C6H4]; 134.5 [d, 2J(P,C) = 
13.82 Hz. C2/6-Ph]; 134.3 [s, C6-C6H4]; 133.1 [s, C4- 
C6H4]; 131.4 [d, 47(P,C) = 2.31 Hz, C4-Ph]; 129.0 [d, 
V(P,C) = 11.51 Hz, C3/5-Ph]; 121.1 [d, V(P,C) = 9.21 
Hz, C5-C6H4]; 117.5 [d, V(P,C) = 4.61 Hz, C3-C6H4]; 
0.0 [s, Me]; C 1 -Ph, C 1 -C6H4 and CöFs were not detected.
- 31P{'H } NMR: 6 = 41.0 [s, Ph2P (0)(C 6H40H)]; 36.5 
[t, 47(P,F) = 7.04 Hz, Ph2P(C6H4OSiMe3)AuC6F5, 8], - 
MS (FAB): m/z =1261 [2M - C6F5]+, 715 [M +1]+, 714 
[M]+, 547 [M - C6F5]+, 475 [M - SiMe3 - C6F5 +1], 350 
[M - AuC6F5]+. - C27H23AuF5OPSi (714.49).

Crystal structure determinations. Specimens of suit­
able quality and size of compounds 1, 5, and 7 were 
mounted in glass capillaries and used for measurements 
of precise cell constants and intensity data collection on 
an Enraf Nonius CAD4 diffractometer (Mo-A,Q radia­
tion, A(Mo-^Q) = 0.71073 A). During data collection, 
three standard reflections were measured periodically as 
a general check of crystal and instrument stability. No 
significant changes were observed. Lp correction was ap­
plied and intensity data were corrected for absorption ef­
fects (DIFABS). The structures were solved by Patterson 
methods (SHELXS-86) and completed by full-matrix- 
least squares techniques against F2 (SHELXL-93). The 
thermal motion of all non-hydrogen atoms was treated 
anisotropically. All C-H  atoms were placed in idealized 
calculated positions and allowed to ride on their corre­
sponding carbon atoms with fixed isotropic contributions 
(Uiso(fix) = 1.5 x Ueq of the attached C atom). The O-H atom 
of compound 1 was located and included in the refinement 
with fixed isotropic contributions (UjS0(fix) = 1.5 x Ueq of 
the attached O atom). Further information on crystal data, 
data collection and structure refinement are summarized 
in Table I. Important interatomic distances and angles are 
shown in the corresponding Figure Captions. Anisotropic 
thermal parameters, tables of distances and angles, and 
atomic coordinates have been deposited with Fachin- 
formationszentrum Karslruhe, Gesellschaft für wissen­
schaftlich-technische Information mbH. D-76344 Eg- 
genstein-Leopoldshafen. The data are available on re­
quest on quoting CSD No. 410462 (1), 410463 (5), and 
410461 (7).
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