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The syntheses of N-alkylated derivatives of the arenethiol 4-terf-butyl-2,6-(diaminomethyl)thiophenol and their coordination properties are reported. Compounds 4-terf-butyl-2,6-di(/V-isopropyl-aminomethyl)thiophenol (3) and 4-terf-butyl-2-(AMsopropyl-aminomethyl)-6-hydroxymethylthiophenol (6 ) react with Ni(II) salts to give compounds of composition [Ni(3 )2]-2 HC 1
(7) and [Ni(6 )2] (8 ). The solid- and solution-state structures of both complexes consist of
mononuclear complexes with four-coordinate nickel(II) ions in approximately planar transN 2S2 coordination environments. In contrast to the parent arenethiol 4a, the sterically more
encumbered ligands do not form dinuclear complexes.

Introduction
Phenols bearing orr/joaminomethyl substituents
are versatile ligands for the preparation of discrete
main group [ 1 ], transition [2 ], and rare earth metal
phenolate complexes [3]. In such complexes, the
or/Zzo-aminomethyl substituents coordinate the re
spective transition metals intramolecularly, thus sta
bilizing the M-OAr bonds and providing a control
on the nuclearity and coordination number at the
molecular level (Scheme 1) [4], In the past most
of the pertinent studies had focused on phenolatebased ligands such as 2 ,6 -(CH 2 NR 2)2C 6H3XH (X
= O), and it is only recently that the chemistry of
the corresponding chalcogenolate compounds con
taining the heavier members of group 16 (X = S, Se,
Te) have been investigated [5],
Our research focuses on the coordination chem
istry of bis-(or//zo-aminomethyl)arenethiolate and
-selenolate ligands 4a,b with first-row transition
metals (Scheme 2) [6 - 8 ], These arenechalcogenolates form dinuclear complexes of composition
[M2(4a,b)2]2+ (M = Ni) and [M2(4a,b)3]n+ (M =
Fe, Co, Ni), in which the ligands were shown to
exclusively adopt the bridging coordination mode
type III.

* Reprint requests to Dr. B. Kersting;
e-mail:kerstber@sun2 .ruf.uni-freiburg.de.
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Scheme 1. Binding modes of phenolates containing orthoaminomethyl substituents (X = O).

6 (X = S, R = NH/Pr,
R’ = CH2OH)

[M2(4a,b)2]n+

[M2(4a,b)3]n+

Scheme 2. Structures of amine-chalcogenolate ligands
4a,b and the binding mode of 4a in dinuclear complexes
[Ni2(4a)2]2+ (5a) and [Ni2(4a)3]2+ [7,8].

This article describes the preparation and char
acterization of N-alkyl derivatives 3 and 6 of the
parent arenethiolate 4a and their corresponding
nickel complexes. As demonstrated by solutionstate and solid-state structures of [Ni(3 )2 ]-2 HC 1 (7)
and [Ni(6 )2 ] (8 ), the sterically more encumbered
ligands do not permit binding mode III previously
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encountered in the dinuclear complexes, they rather
enforce binding mode II to give mononuclear com
plexes.

methanol, acetonitrile, and dimethylformamide (7 )
or dichloromethane (8 ).

Results and Discussion
Syntheses

2

N(Et)3

The synthetic route to arenethiols 3 and 6 is de
picted in Scheme 3. Aldehyde 4 was obtained by
slow addition of an ethanolic NaBH4 solution to a
dilute solution of 1 in ethanol in 74 % yield. Re
action of compounds 1 or 4 with isopropylamine,
followed by NaBH 4 reduction of the imine inter
mediates (not isolated), then furnished the aminethioether compounds 2 and 5, respectively. In the
last step, cleavage of the ArS-CFLPh bond was ac
complished with sodium in liquid ammonia. Both
compounds were isolated as hydrochloride salts
3-2HC1 and 6-HC1, respectively. The hydrochloride
salts are crystalline solids which can be handled in
air for short periods of time without any sign of
oxidative decomposition. However, for long term
usage the compounds were stored under an atmo
sphere of dry nitrogen.
CHO

NH2/Pr

f f i u ^ XHO

NaBH4

CHO
J^S B zl

(1)

NiCI2 6H20
2

6 HCI

N(B)3

Due to the rather weak donor capacity of the pen
dant CH 2OH substituent, ligand 6 acts as a purely
bidentate N,S-donor ligand. The ligand 3, on the
other hand, could form a dinuclear nickel com
plex, similar to the parent amine-thiol 4a. However,
any attempts to prepare the hypothetical [Ni2 (3)2]2+
complex cation failed, even by employing reaction
conditions such as in the preparation of the dinu
clear complex [Ni2(4 a) 2]2+ [8 ].

CH2NH/Pr

J^S B zl

NaBH4

32HCI

SR

® u '^ > XH2NH/Pr

I---- 2 (R = Bzl)
N a /N H s C ; 3 (R = H)
CH2NH/Pr
SR

NH2/Pr

b A A cH jO H N*BH'

^

CH=0H

Scheme 3. Synthesis of amine-chalcogenolate ligands 3
and 6 .

Reaction of NiC^-öH^O with 2 equiv. of 3-2HC1
in ethanol in the presence of N(Et)3 (eq. (1)) re
sults in the formation of the mononuclear nickel(II)
complex [Ni(3 )2 ]-2 HC1 (7). Recrystallization from
ethanol/diethyl ether affords 7 as the ethanol sol
vate 7 2EtOH, the crystal structure of which has
been determined by X-ray diffraction methods (be
low). Complex [Ni(6 >2 ] (8 ) was prepared similarly
from Ni(C 10 4 )2 -6 H2 0 , 6 HC1, and triethylamine in
a 1:2:3 molar ratio. Both complexes are air-stable,
dark-red crystalline solids, soluble in solvents like

S o lu tio n -sta te structures

Solutions of 7 in methanol exhibit two UV-Vis
absorption bands at 487 and 609 nm. For 8 in chlo
roform solution similar absorptions were observed
at 498 and 619 nm. These values fall in the nor
mal range of 500 - 650 nm characteristic for the
ligand field transitions of planar Ni(II)N 2 S 2 com
plexes, indicating a similar four-coordinate N 2S 2
coordination for the nickel(II) ions in complexes 7
and 8 .
The presence of planar, diamagnetic complexes
is further supported by ’H and l3C {'H } NMR spec
troscopy. In each case one discrete set of resonances
was observed, indicating that only one of the possi
ble isomers predominates in the solution state (see
Scheme 4 for the structures of these isomers). The
bidentate coordination mode of the ligand 3 in 7 is
supported by the appearance of the aromatic protons
as two doublets and by six distinct resonances for
the carbon atoms of the phenyl rings. This is in con
trast to the C2v symmetric complex [Ni2(4a)2]2+ [8 ],
which displays a singlet for the arene protons and
only four signals for the arene carbon atoms. How
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ever, since the NMR data are consistent with each
of the possible isomers, it can only be assumed that
complexes 7 and 8 retain their solid-state structures
((R,R )-trans- and (S,S)-/ra«^-isomers) in solution.
c/s-lsomers:

(S.R)

(S.S); (R.R)

frans-l somers:

(S,R) I

(S,S); (R,R)

Scheme 4. Possible isomers for the [Ni(3 )2] complex.
Fig. 1. Molecular structure of the [Ni(3 ) 2] complex in 7 •
2 EtOH (50 % probability thermal ellipsoids).
S o lid -sta te stru ctu res
C rysta l stru ctu re o f [N i(3)2]-2H C l-2E tO H
(l-2 E tO H ): The crystal structure of 7-2EtOH con

sists of the dihydrochloride salt of the Ni(II) com
plex, [Ni(3)2]-2HC1, and two molecules of ethanol
of crystallization. These species are linked by hy
drogen bonds to form an infinite network. A per
spective view of the molecular structure of the
[Ni(3)2] complex is depicted in Fig. 1. Selected bond
lengths and angles are listed in Table II.
Complex [Ni(3)2]-2HC1 exists as the transisomer in the solid state with crystallographically
imposed C2 symmetry. The nickel ion is fourcoordinate with approximately planar tran s- N 2 S 2
coordination. Maximum deviations from the leastsquares plane defined by the atoms N i(l), S (l),
S( 1a), N( 1), and N( 1a) are 0.22 A, and average Ni-N
and Ni-S bond lengths, when compared with those
of other N 2 S 2Ni(II) complexes [9], reveal no un
usual features.
The tra n s- N 2 S2 coordination at the central nickel
ion in 7 2EtOH is brought about by a bidentate
coordination mode of two of the tridentate N 2 Sligands, with two CI-bNH^/Pr* substituents remain
ing unbound. Compared to the orientation of the
pendant CH 2OH substituents in 8 (below), both
non-coordinating CH2NH 2R+ groups are oriented
towards the central NiN 2S2-unit of the complex.
This orientation is fixed in the solid state through
inter- and intramolecular hydrogen bonding interac
tions between hydrogen atoms H(2A), H(2B) bound
to N(2), the hydrogen atom of the ethanol sol-

N(2b)

Fig. 2. Hydrogen bonding interactions in 7 • 2 EtOH (parts
of two [Ni(3 )2] complexes omitted for clarity).

vate H(1C), and the chloride anion C l(l) (Table II,
Fig. 2). Two hydrogen bonds are evident around
N(2). These utilize H(2A) and H(2B) to bind to chlo
ride anions with distances of 2.268 A and 2.539 A
for H(2A) - C1(1) and H (2 B b )-C l(l), respectively.
The hydrogen atom H( 1) at N( 1) also forms a hydro
gen bond, the distance H (lb )--C l(l) is at 2.607 A.
It is noted that there are no hydrogen bonding in
teractions between the nickel-bound thiolate sulfur
atoms and hydrogen atoms of the CH^NFb/Pr*
residues (closest contact involving the thiolate sul
fur atom: S (l) •H(2B) at 2.793 A). The opposite
orientations of the CH 2NH 2/Pr and CH2OH sub
stituents in 7 and 8 are probably due to crystal pack
ing effects.
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Empirical formula
Formula weight
Crystal size
T [K]
Space group
« [A]
b [A]
c [ A]
a [deg]
/3 [deg]
7 [deg]
V [A j
Z
Density [g cm“ ’]
/i(M oKa) [mm-1 ]
(9-Range for data collection
Reflections collected
Independent reflections
Observed reflections
R 1, wP2 [F > 4cr(F)]
R \ , wR2 (all data)
Goodness-of-fit on F2
Resid. elect, density [e-A-3 ]

C4oH76CFN4NiO^S2
838.78
0.42 x 0.38 x 0.34 mm
183

C^HftaN^NiOsS?
825.92
0.54 x 0.32 x 0.28 mm
293

C2/c

P\

25.913(5)
10.763(2)
18.354(4)

12.506(3)
13.199(3)
14.709(3)
111.54(3)
99.23(3)
92.94(3)
2213.0(9)

119.21(3)
4468(2)
4
1.247
0.684
3.02 to 21.67 deg.
4839
2440 (/?im = 0.0187)
2202 (I > 2er(I))
0.0448, 0.1271"
0.0501, 0.1327"
1.137
0.421/-0.894

1.239
0.713
2.65 to 26.01 deg.
9101
8680 (Pm =0.0285)
5586(1 > 2 ct(D)
0.0588, 0.1358*
0.1209, 0.1801*
1.049
0.832/-0.663

Bond lengths fo r 8-3DMSO

Ni-S(l)
Ni-S(la)
Ni-N(l)
Ni-N(la)

Ni-S(l)
Ni-S(2)
Ni-N(l)
Ni-N(2)

N( 1)-Ni( 1)-S( 1a)

2.192(1)
2.205(1)
1.944(4)
1.946(4)
Bond angles fo r 8-3DMSO
S(l)-Ni(l)-S(2) 169.85(6)
N(l)-Ni(l)-N(2) 169.1(2)
S(l)-N i(l)-N (l) 91.6(1)
S(l)-Ni(l)-N(2) 89.1(1)
N(l)-Ni(l)-S(2) 90.3(1)
N(2)-Ni(l)-S(2) 90.9(1)

89.08(10)

"w = l/[er2(FG2) + (0.0683P)2 +
18.71P].P = (F 02 + 2 F 2)/3;*w =
1/[<t2(F 2) + (0.0606P) + 7.06P],
P = (F0- + 2Fc2)/3.

2

Bond lengths fo r 7-2EtOHa

2.187(1)
2.187(1)
1.938(3)
1.938(3)
Bond angles fo r 7-2EtOH
S( 1)-Ni( 1)-S( 1a)
166.75(7)
N (l)-N i(l)-N (la)
168.8(2)
S( 1)-Ni( 1)-N( 1)
92.20(10)

Table I. Crystal data and struc
ture refinement for 7-2EtOH and
8-3DMSO.

Table II. Selected bond lengths
[A] and angles [°] in 7-2EtOH and
8 3DMSO"
"Symmetry transformations used
to generate equivalent atoms:
S(la), N(la): -x+\, y, -z+0.5;
N(2b), H(2Bb): 1-Jt, 1-y, 1-z;
N(lb), H(lb): x, l-y, 0.5+z;
*Values in parentheses denote the
distance [A] between atoms A and
B, and angles [°] at H in A -H-B.

Hydrogen bonding interactions in 7

C1(1)-H(2A)-N(2)
C l(l)-H (2B b)-N (2b)
Cl( 1)—H( 1b)-N( 1b)
Cl( 1)"H ( lC )-0( 1)
S(1)-H(2B)-N(2)

2.268,(3.160,
2.539,(3.331,
2.607,(3.376,
2.348,(3.196,
2.793,(3.355,

171.3)*
147.3)^
142.7)*
175.0)*
121.8)*

Crystal structure o f [N i(6)2]-3DM SO

(8 3DMSO): Crystals of the DMSO solvate were
obtained by recrystallization from dimethyl sulfox
ide. The X-ray crystal structure determination of 8
revealed the structure to consist of well-separated,
neutral molecules of the nickel complex, which is
hydrogen-bonded to DMSO solvates via its hydroxymethyl substituents. The molecular structure of 8
is shown in Fig. 3. Selected bond lengths and angles
are compared in Table II.
The atoms Ni, S (l), S(2), N (l), and N(2) are
coplanar to within 0.19 A, and the sum of the an

gles in this plane is 361.9°. The Ni-S bond lengths
are slightly longer than in 7. With the exception of
the hydroxymethyl substituents, the structural char
acteristics of 8 are very similar to those of 7 with
a rrans-N2S2 coordination environment at nickel
and idealized C2 symmetry of the [Ni(6)2] complex.
Thus, 7 and 8 both crystallize as the (RR,SS)-transisomers, indicating a high degree of stereoselectiv
ity upon coordination of ligands 3 and 6 to Ni. A
noteworthy difference between the two structures
is the opposite orientation of the pendant CH2OH
substituents. While the aminomethyl substituents
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in vacuum. The crude product was recrystallized from
EtOH/EbO, yield 10.54 g ( 86 %). 1H NMR (CDCI3): b =
7.71 (s, 2H , Ar//),7.21 -7.10(m , 3 H, Ar//), 6.70 - 6.6 6
(m, 2 H, Ar//), 3.78 (m, 4 H, CH2N), 3.59 (s, 2 H, CH2S),
3.24 (sept, V = 6.4 Hz, 2 H, CH), 1.32 (s, 9 H, C(C//3)3),
1.27 (d, V = 6.4 Hz, 12 H, CH(C//3)2). i3C{'H}
NMR (CDC13): 6 = 151.6, 144.9, 137.7, 128.7, 128.5,
128.0, 126.7, 125.5, 50.6, 47.8, 41.6, 34.2, 30.9, 22.6.

Fig. 3. Molecular structure and atomic labeling for
[Ni(6 )2]-3 DMSO (8-3DMSO) (solvent molecules omit
ted for clarity). Thermal ellipsoids are plotted at the 50%
probability level.

in 7 were found to be directed towards the central
N2S2Ni core, the CH2OH substituents in 8 point to
the periphery of the complex and form hydrogen
bonds with dimethyl sulfoxide solvates.
In conclusion, the results of this study demon
strate that N-alkylation of the two primary amine
functions of the parent arenethiol 4a offers the
opportunity to control the coordination mode of
these ligands and the nuclearity of the respective
transition metal complexes. Thus, replacement of
CH2NH2 substituents in 4a by CH2NH/Pr sub
stituents in 3 enforces a bidentate coordination
mode of a potentially tridentate N?S ligand. Further
studies will focus on the coordination chemistry of
/V,Af,AfyV'-alkylated derivatives of 4a.
Experimental Part
General: Compound 1 was prepared as previously de
scribed [8 ]. All other chemicals were commercially avail
able. The solvents were predried over molecular sieves
and freshly distilled from appropriate drying agents.
All reactions were carried out under an atmosphere of
dry nitrogen with standard Schlenk techniques. CHNAnalyses: Perkin Elmer Elemental Analyzer 240. IR:
Bruker IFS25 spectrophotometer (KBr pellets). 1H NMR,
13C { 1H } NMR: Bruker AC 200 spectrometer. Absorption
spectra: Jasco V-570 UV/VIS/NIR spectrometer.
Compound 2-2HC1: To a solution of 1 (8.12 g, 26.0
mmol) in CH 2CI2 (3 ml) was added a solution of 2aminopropane (3.55 g, 60.0 mmol) in ethanol (50 ml),
and the resulting pale-yellow solution heated at 50°C for
1 h with stirring. After the reaction mixture was cooled
to room temperature, NaBH 4 (1.13 g, 30.0 mmol) was
added, and the solution was stirred for further 2 h. The pale
yellow solution was evaporated to dryness, and the solid
residue suspended in 50 ml of 1 M HC1. After being stirred
for 1 h, the precipitate was collected by filtration and dried

Compound 3-2HC1: A flask containing a suspension of
2-2HC1 (2.50 g, 5.32 mmol) in THF (15 ml) was placed
in a dry ice/2-propanol bath. After the suspension was
stirred for 15 min, dry ammonia (70 - 80 ml) was con
densed into the flask. To the colorless solution was added
550 mg (23.9 mmol) of sodium in small portions. At the
end of the addition the blue color of the solution persisted
for 1 h. Excess sodium was destroyed by careful addition
of ammonium chloride. After evaporation to dryness, the
pH of the reaction mixture was adjusted to 1 by addition
of 3 M HC1. After being stirred for 30 min, the white pre
cipitate was collected by filtration and dried in vacuum.
The crude product was recrystallized from EtOH/EtiO,
yield 1.87 g (92%). 1H NMR (CD 3OD): b = 7.78 (s, 2 H,
Ar//), 4.55 (s, 4 H, CH2), 3.60 (sept, V = 6.0 Hz, 2 H,
CH), 1.48 (d, V = 6.0 Hz, 12 H, CH(C//3)), 1.37 (s, 9
H ,C (C //3)3). i3C{'H} NMR (CD 3OD): b = 153.9, 137.1,
132.6, 131.4,53.0, 49.3,35.9,31.5, 19.4.
Compound 4: A solution of 1 (15.6 g, 50.0 mmol)
in CH 2CI2 (1 0 ml) was diluted with ethanol (300 ml)
and cooled to 0°C. Then a solution of NaBH4 (472 mg,
12.5 mmol) in 100 ml of EtOH was added dropwise with
stirring. The reaction mixture was allowed to warm to
room temperature and stirring was continued for fur
ther 6 h. Removal of the solvent in vacuum afforded an
oily residue containing unreacted 1, compound 4 (as the
main product), and benzyl (2,6-dihydroxymethyl-4-ter?
-butyl-phenyl)sulfide as side product. These compounds
were separated by column chromatography (SiÜ 2, eluent:
CH 2CI2) to yield 4 as a colorless oil, yield 11.63 g (74 %),
Rf (S i0 2, CH 2CI2) = 0.4 6 .1H NMR (CDC13): b = 10.48 (s,
1' H, C//O), 7.88 (d, 7= 2.5 Hz, 1 H, Ar//), 7.74 (d, 7= 2.5
Hz, 1 H, Ar//), 7.24 - 7.17 (m, 3 H, Ar//), 6.97 - 6.91 (m,
2 H, Ar//), 4.77 (s, 2 H, CH2O), 3.89 (s, 2 H, CH2S), 1.93
(s br, 1 H, OH), 1.33 (s, 9 H, C (C //3)3). ,3C{'H} NMR
(CD 3OD): b = 193.3, 153.6, 146.6, 138.9, 137.3, 133.1,
131.7, 129.2, 128.9, 127.9, 125.1,63.8,43.3, 35.4,31.5.
Compound 5HC1: This compound was prepared by the
procedure detailed above for 2-2HC1. Compound 4 (8.18
g, 26.0 mmol) was used instead of 1. The crude product
was recrystallized from THF, yield 8.50 g (83 %). 'H
NMR (CDC13): b = 7.73 (d, J = 2.2 Hz, 1 H, ArH), 7.53
(d, J = 2.2 Hz, 1 H, ArH), 7.19 - 7.14 (m, 3 H, ArH), 6.96
- 6.90 (m, 2 H, ArH), 4.82 (s, 2 H, CH2O), 3.83 (s br, 4
H, CH 2N + CH2S), 3.31 (sept, J = 6.6 Hz, 1 H, CH), 1.32
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(s, 9 H, C(C7/ 3) 3), 1-28 (d, J = 6.6 Hz, 6 H, CH (C// 3)2).
i3C{'H} NMR (CD 3OD): 6 = 154.9, 148.4, 139.4, 137.9,
130.3, 130.0, 129.6,128.5, 128.4, 127.9, 63.9, 54.5,48.3,
42.4, 35.9,31.7, 19.4.
Compound 6-HC1: This compound was prepared by the
procedure detailed above for 3-2HC1. Compound 5-HC1
(2.09 g, 5.30 mmol) was used instead of 2-2HC1. The
product was recrystallized from Et0 H/Et2 0 , yield 1.22 g
(76 %). IR (KBr pellet, cm“ 1): v = 3411 (i/(OH)), 3177
(KNH)), 2585 (i/(SH)). 'H NMR (CD 3OD): <5 = 7.60 (d,
J = 2.0 Hz, 1H, Ar//), 7.55 (d, J = 2.2 Hz, 1H, Ar//), 4.83
(s, 2H, C // 2O), 4.47 (s, 2H, C // 2N), 3.58 (spt, J = 6.6
Hz, 1H, CH), 1.45 (d, J = 6.6 Hz, 6 H, CH(C 7 / 3)3), 1.35
(s, 9H, C(C//3)3). , 3C{'H} NMR (CD 3OD): <5 = 151.8,
143.9, 133.7, 128.6, 127.7, 127.4, 64.7, 51.7, 52.7, 35.5,
31.5, 19.2.
Compound [Ni(3)2]-2HCl-2EtOH(7-2EtOH): To a so
lution of 3-2HC1 (76 mg, 0.20 mmol) in ethanol (3 ml) was
added a solution of NiCl2 -6 H 2 0 (24 mg, 0.10 mmol) in
1 ml of ethanol. To this yellow suspension was added tri
ethylamine (40 mg, 0.40 mmol), and the resulting brown
solution was stirred for 30 min at room temperature. Upon
addition of diethyl ether a white precipitate formed, which
was removed by filtration. Further addition of diethyl
ether to the filtrate afforded a red microcrystalline precip
itate, which was collected by filtration. This precipitate
was recrystallized once from ethanol/diethyl ether. Yield:
34 mg (41 %). Crystals of 7-2EtOH loose the solvent
molecules of crystallization upon storage in air. UV/Vis
(CH 3OH, nm): Amax (e) = 487 (153), 609 (73). !H NMR
(CD 3 0 D/CD 3 0 Na): 6 = 7.13 (d, J = 2 Hz, 2 H, ArH),
6.96 (d, J = 2 Hz, 2 H, Ar//), 5.03 (d, J = 12 Hz, 2H,
C // 2), 3.98 (d ,7 = 12 Hz, 2H, C // 2N), 3.85 (d , J = 12 Hz,
2H, C // 2N), 3.61 (d, J = 12 Hz, 2H, CH2N), 2.74 (spt, J
= 6.0 Hz, 2H, CH), 2.32 (spt, J = 6.0 Hz, 2H, C//), 1.96
(d, J = 6.0 Hz, 6 H, CH(C//3)2), 1.25 (s, 18H, C(C//3)3),
1.11 (d, 7 = 6.0 Hz, 12 H, CH(C//3)2), 0.86 (d, J = 6.0
Hz, 6 H, CH(C//3)2). 13C NMR (CD 3OD): 6 145.7, 138.2,
138.0, 130.5, 128.0, 125.3, 58.3, 53.6, 53.2, 52.6, 34.9,
31.8, 22.6, 22.5, 19.9.
C36H64N4S2NiCl2 (746.65)
Calcd C 57.91 H 8.64 N 7.50 %,
Found C 58.03 H 8.33 N 7.31% .
Compound [Ni(6)2]-3DMSO (8-3DMSO): To a solu
tion of 6-HC1 (61 mg, 0.20 mmol) in ethanol (4 ml) was
added a solution of Ni(C 10 4 )2-6 H 20 (37 mg, 0.10 mmol)
in ethanol (1 ml), followed by triethylamine (45 mg, 0.45
mmol), and the resulting brown-red solution stirred for 12
h at room temperature. The solution was filtered to obtain
a red precipitate which was recrystallized from dimethyl
sulfoxide. Dark-red prisms, yield: 37 mg (45 %). UV/Vis
(CHCI3, nm): Amax (e) = 498 (119), 626 (47). IR (KBr
pellet): 3393 cm “ 1 (//(OH)). 'H NMR (CDCI3): 6 7.03
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(d, 2 H, J = 2 Hz, Ar//), 6.86 (d, J = 2 Hz, 2H, Ar//), 4.01
(m, 2 H, C//), 3.73 (d, 2 H, J = 12 Hz, C // 2OH), 3.57 (d,
2H, J = 12 Hz, C // 2OH), 3.42 (s br, 2H, OH), 3.22 (dd,
2H, J = 12 Hz, J = 4 Hz, C // 2NH), 2.85 (t, J = 12 Hz,
2H, CH2NH), 2.26 (d, J = 6 Hz, 6 H, CH(C//3)2), 2.06
(m, 2H, NH), 1.42 (d, J = 6 Hz, 6 H, CH(C//3)2), 1.22
(s, 18H, C(C//3)3). 13C NMR (CDCI3): 6 149.2, 146.0,
135.5, 127.1, 125.3, 124.7, 68.4, 51.3, 45.3, 34.5, 31.2,
21.5,20.6.
C3oH48N^S2O^Ni-3(CH3SOCH3)
Calcd C 52.35 H 8.05 N 3.39 %,
Found C 51.96 H 7.83 N 3.35 %.
Crystal structure determinations'. Crystals of 7-2EtOH
suitable for X-ray structure analysis were obtained by dif
fusion of diethyl ether into an ethanolic solution of the
complex. Red crystals of 8-3DMSO crystallized from a
dimethyl sulfoxide solution. The crystals were mounted
on glass fibres with a small amount of perfiuoroether oil
and optically aligned on a Enraf Nonius CAD4 diffrac
tometer. Unit cells were determined from least-squares
fits of the setting angles of 25 carefully centered highangle reflections. Intensity data were recorded at T 183 K for 7 and T = 293 K for 8 and corrected for
Lorentz, polarisation, and absorption effects (empirical
absorption correction based on l^-scans). Transmission
factors 0.91 - 0.97 (7), 0.89 - 0.98 (8 ). The structures
were solved by the heavy-atom method (SHELXS-8 6 )
[101 and refined by full-matrix least-squares techniques
against F2 (SHELX-93). All non-hydrogen atoms were
refined anisotropically except for the atoms of the ethanol
solvate in 7, the atoms of the disordered dimethyl sulf
oxide solvates in 8 , and the methyl carbon atoms of the
disordered tert -butyl groups in 8 . Hydrogen atoms were
placed at calculated positions and were refined using
a riding model with isotropic thermal parameters fixed
at 1.2 times the equivalent isotropic U of the atom to
which they were bonded. An isotropic split-atom model
was applied for the disordered dimethyl sulfoxide sol
vates and the disordered tert -butyl methyl carbon atoms
in 8 . The multiplicities of the respective orientations of
the fm-butyl groups (C(13A)-C(15A), C(13B)-C(15B);
C(28A)-C(30A), C(28B)-C(30B) were refined as follows:
0.59, 0.41; 0.73, 0.27, whereas those of the two dis
ordered DMSO solvates (S(4A)-C(42A), S(4B)-C(42B);
S(5A)-C(52A), S(5B)-C(52B)) are: 0.80,0.20; 0.68,0.32.
Crystallographic data (excluding structure factors) for the
structures reported in this paper have been deposited with
the Cambridge Crystallographic Data Centre as supple
mentary publication no. CCDC-102015 (7) and CCDC102016 (8 ). Copies of the data can be obtained free of
charge on application to CCDC. 12 Union Road, Cam
bridge CB2 1EZ, UK [Fax: int. code +44( 1223)336-033;
E-mail: deposit@cam.ac.uk].
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