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Abstract

The reaction of complexes of type [Et;NHI(x-COXu-RS)Fe,(CO)4] with thiazolyl-, oxazolyl- and N-methylimidazolyimercurials
gave products of type in moderate yield, as well as (u-RS),Fe,(CO), and elemental mercury. The crystal structure of 13b
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(Z =S8, R=Et, R' = H) is described: space group P1 (No. 2), a = 9.3478(6) A, b = 11.4594(6) A, ¢ = 8.1005(4) A, « = 97.511(5),
B =108.221(5F, y = 71.516(5)°, Z = 2, R =0.060, Ry, = 0.064 for 2552 observed reflections.

1. Introduction

In a recent publication [1] we reported reactions of
[Et,;NH][(1-COX p-RS)Fe,(CO)s] complexes with
furyl-, thienyl- and N-methylpyrrolylmercurials. The re-
actions with the furyl- and thienylmercurials gave prod-
ucts of type 1, while di-2-(N-methylpyrrolyl)mercury
reacted to give 2. This chemistry has
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been extended to include thiazolyl-, oxazolyl- and imi-
dazolylmercurials. These are of interest since their
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reactions with the [Et;NHI[(x-COXu-RS)Fe,(CO)]
complexes could give as products neutral Fe,(CO)
complexes in which the organic ligand bridges the
Fe-Fe unit via its C=N or its C=C moiety or, possibly,
in some other manner.

Many examples of transition metal complexes with
thiazolyl and imidazolyl ligands have been reported.
Several involve coordination of the heterocycle to the
metal through the carbon atom located between the
two hetero-atoms, giving a polarized carbene complex
as in 3 and 4 (see refs. 2 and 3 respectively).
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Other C-bonded complexes are known: 5§ and 6 [4].
Coordination of such heterocycles through nitrogen
also has been reported [5], as in 7 [5a] and 8 [Sb]. The
reaction of Os;(CO),((CH,;CN), with various imida-
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zoles gave more complex products. With 2-methylim-
idazole, a single product, 9, was obtained [6], whose
structure was confirmed by an X-ray diffraction study.
In contrast, reaction of imidazole itself with the os-
mium cluster gave two isomeric complexes. The major
product was 10 (which was disordered in the crystal
due to reversal of bonded C and N atoms) [6]. The
minor isomer, on the basis of NMR spectroscopic
evidence, was 11. Benzimidazole reacted to give 12.
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2. Results and discussion

The required mercurials were prepared as shown in
eqns. (1) and (2).
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In their reactions with the [Et;NH](u-COXu-RS)Fe,-
(CO),] salts in THF solution, the solid mercurial was
added to the iron carbonyl reagent solution against a
strong flow of nitrogen. In all cases, immediate gas
evolution ensued and a color change from brown-red

TABLE 1. Products of the reactions of [Et ;NHf(1-COX u-RS)Fe ,(CO), with oxazolyl-, thiazolyl- and N-methylimidazolylmercurials
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to bright red and the formation of a grey precipitate
were observed. (In all prior organomercurial / [Et ,NH]-
[(u-COXu-RS)Fe(CO),] reactions, the latter was
found [7] to contain elemental mercury). Thin layer
chromatography indicated the formation of two soluble
products. Evaporation of volatiles left a red oil or a red
solid. Column chromatography of the red residue gave
the respective (u-RS),Fe,(CO)¢ complex and a prod-
uct that contained the heterocyclic group, 13. In some
cases, the former was the major product (Table 1) and
the yields of the desired product ranged from 13 to
60%. The reactions of [Et;NH][(u-COXu-PhS)-
Fe,(CO)¢] with di-2-thiazolylmercury and bis-
2-(4,5-dimethylthiazoly)mercury gave both (u-PhS),-
Fe (CO), and the desired heterocycle-containing prod-
ucts. However, in both cases, the products were insepa-
rable by column chromatography. The reaction of
[Et;NH][(-COX u-EtS)Fe,(CO)4] with 2-chloromer-
curio-1-methylimidazole gave only (u-EtS),Fe,(CO)¢
in 88% yield.

An X-ray diffraction study established the structure
of the product of the [Et;NHH(u-COXpu-EtS)Fe,-
(CO),4)/ di-2-thiazolylmercury reaction as that shown
in Fig. 1. Bond distances and angles are given in Table
2. The thiazolyl ligand is coordinated to the two iron
atoms of the Fe,(CO), unit through the nitrogen and
carbon atoms of the C=N bond. However, there is a
C/N site disorder within the crystal, so that within the
unit cell the molecules have two different orientations.
For every two molecules with one orientation (A),
there is one with the opposite orientation (B). As a

Fig. 1. orTEP plot for (x-C=NCH=CHSX 1.-EtS)Fe,(CO), 13b.

TABLE 2. Intramolecular bond distances (A) and bond angles (°) for
(u-C=NCH=CHSX u-EtS)Fe,(CO), (13b) involving the non-hydrogen
atoms

Bond lengths

Fe(1)-Fe(2) 2.6091) S(C)-C(N) 1.660(6)
Fe(1)-S(1) 2.261(2)  S(C)-C(9) 1.591(8)
Fe(1)-C(1) 1.807(7) O(1)-C(1) 1.124(7)
Fe(1)-C(3) 1.797(7)  0O()-C(2) 1.133(7)
Fe(1)-C(5) 1.802(7) 0O(3)-C(3) 1.136(8)
Fe(1)-C(N) 1.976(5) O4)-C4) 1.129(7)
Fe(2)-S(1) 2.266(2) O(5)-C(5) 1.138(7)
Fe(2)-N(C) 1.983(5) 0O(6)-C(6) 1.126(7)
Fe(2)-C(2) 1.782(7) N(O)-C(N) 1.301(7)
Fe(2)-C(4) 1.80%7) N(O)-C(S) 1.599(6)
Fe(2)-CX6) 1.798(7) CX(S)-C(9) 1.500(8)
S(1)-C(10) 1.834(6) C(10)-C(11) 1.51(1)
Bond angles

Fe(2)-Fe(1)-S(1) 54.89(5) N(O)-Fe(2)-C4) 96.1(2)
Fe(2)-Fe(1)-C(1) 98.6(2) N(C)-Fe(2)-C(6) 89.5(3)
Fe(2)-Fe(1)-C(3)  157.%2) C(2)-Fe(2)-C(4) 94.7(3)

Fe(2)-Fe(1)-C(5) 97.12)
Fe(2)-Fe(1)-C(N)  70.3(2)

C(2)-Fe(2)-C(6) 91.8(3)
C(4)-Fe(2)-C(6) 98.1(3)

S(1)-Fe(D-C(1) 92.7(2) Fe(1)-S(1)-Fe(2)  70.3%(5)
S(1)-Fe(D)-C(3) 107.5(2) Fe(D)-S(D-C(10)  114.9(2)
S(1)-Fe(1)-C((5) 151.92) Fe(2)-S(D)-C(9)  115.7(2)

S(1)-Fe(1)-C(N) 79.5(2) C(N)-S(C)-C(9) 94.6(3)

C(D-Fe(1)-C(3) 95.3(3) Fe(2)-N(C)-C(N)  108.2(4)
C(1)-Fe(1)-C(5) 92.5(3) Fe(2)-N(O)-X(S)  136.2(3)
C(D)-Fe(1)-C(N)  168.8(3) C(N)-N(C)-C(S)  115.4(4)
C(3)-Fe(1)-C(5) 99.4(3) Fe(1)-C(1)-0(1)  178.4(6)
C(3)-Fe(1)-C(N) 94.7(2) Fe(2)-C(2)-0(2)  179.4(6)
C(5)-Fe(1)-C(N) 90.7(2) Fe(1)-C(3)-0(3)  177.46)
Fe(1)-Fe(2)-S(1) 54.7(5) Fe(2)-C(4)-0(4)  176.2(6)
Fe(1)-Fe(2)-N(C)  71.1(1) Fe(1)-C(5)-0(5)  178.8(6)
Fe(1)-Fe(2)-C(2) 97.7(2) Fe(2)-C(6)-O(6)  178.2(6)
Fe(1)-Fe(2)-C(4)  160.3(2) Fe(1)-C(N)-S(C)  135.9(3)

Fe(1)-Fe(2)-C(6) 96.8(2)
S(1)-Fe(2)-N(C) 80.0(2)
S(1)-Fe(2)-C(2) 93.8(2)

Fe(1)-C(N)-N(C) 110.3(4)
S(CO)-C(N)-N(C)  113.7(4)
N(O)-C(8)-C(9) 98.1(4)

S(1)-Fe(2)-C(4) 109.3(2) S(O)-C(9)-C(S) 118.3(4)
S(1)-Fe(2)-C(6) 151.5(2) S(1)-C(10)-C(11)  110.6(5)
N(C)-Fe(2)-C(2)  168.8(2)

Estimated standard deviations in the least significant figure are given
in parentheses.

result, the bond distances and angles were not com-
pletely accurate.

G, O

\C4 N E = Et
A 7
(OC)sFe Fe(CO), (OC);FeL Fe(CO)s
A B

In Fig. 1, the atom labels for the ring which are marked
with two letters are those which are affected by the
disorder. The first label represents the major orienta-
tion, the label in parentheses the minor orientation.
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The Fe(1)-Fe(2) distance of 2.609(1) A is within the
normal range for an Fe-Fe single bond. The C(N)-
N(C) bond distance of 1.301(1), which is normal for a
C-N double bond, suggests that the nitrogen atom is
coordinated to iron by donation of its lone pair of
electrons. If coordination to this iron atom were
through the double bond between carbon and nitrogen,
one would expect elongation of this bond, as was the
case with the m-coordinated C=C double bond of 1. In
addition, the nearly equal bond distances for Fe(1)-
C(N) and Fe(2)-N(C) indicate that coordination to
iron does not occur through the C=N double bond.
Another interesting feature of the molecule is that the
atoms Fe(1)-Fe(2)-N(C)-C(N) lie in a nearly perfect
plane with a torsion angle of only 0.1°. Thus, the
C(N)-N(C) bond is parallel with the Fe(1)-Fe(2) bond.
This stands in marked contrast with complex 1 in which
the furyl ligand is twisted with respect to the Fe(1)-

Fe(2) bond in order to bring C(7) within coordinating.

distance of Fe(2).

Comparison of the 'H and '>C NMR spectral data
for the other complexes of type 13 with those of 13b
provided sufficient evidence to conclude that in all
cases the heterocyclic ligand is bonded to the diiron
core in a similar manner. Thus, the oxazolyl, thiazolyl
and N-methylimidazoyl complexes formed in these re-
actions all have the structures indicated below.

CH,
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=N = N

C _SR |C/ ,?R

(OC)sFe Fe(CO)3 (OC);Fe/ Fe(CO)
13 a,R=tBu 13 ¢,R=tBu
b R=Et d R=Et

\C =N s ¢ \_sBun
(OC)Fe Fe(COX (OCnFe Fe(COs
13 e, R=tBu 13
LR=Et

The 'H NMR spectral data for 13b are summarized
in Table 3. The triplet at 1.46 ppm and the quartet at
2.58 ppm correspond to the protons of the ethyl group
of the thiolate ligand. An AB pattern appears at 7.04
ppm with a J(HH) coupling constant of 3.35 Hz. This
can be attributed to the olefinic protons of the thia-
zolyl ligand.

The 3C NMR spectrum also was very useful in
identifying the complex. Table 3 summarizes the rele-
vant *C NMR spectral data for 13b. As with the

TABLE 3. NMR spectra of 13b

5
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=
aC SR

|
Fe(CO)3

(OC)sFe

IH NMR spectrum (CDCl;), & (ppm)

1.46 t, J=17.26 Hz, 3H, SCH,CH,
2.58 q, J =740 Hz, 2H, SCH,CH,
7.04 AB, J=3.35Hz, 2H, C=NCH=CHS
13C NMR spectrum (CDCl;), 8. (ppm)
123.36 dd, 'J =191.4 Hz, 2J = 13.8 Hz, C=NCH=C,HS
143.64 dd, 7 =187.6 Hz, 2J = 8.3 Hz, C=NC,H=CHS
192.00 s, C,=NCH=CHS
208.77, 210.04,
212.19 all s, terminal CO’s

furyl-bridged complexes,! C, for 13b gives rise to a
resonance downfield from the analogous resonance for
free thiazole due to the o-coordination of C, to iron.
For complex 13b this resonance appears at 192,00 ppm,
while for free thiazole the corresponding resonance
appears at 153.6 ppm [8). The doublet at 123.36 ppm
can be assigned to the carbon atom adjacent to sulfur,
C;. The other doublet at 143.64 ppm can be assigned
to C,. These resonances are in close agreement with
the analogous resonances for free thiazole at 119.6 and
143.3 ppm, respectively. The J(CH) coupling constants
also agree well with the values for thiazole. For 13b C;
has J(CH) coupling constant of 191.4 Hz, which is
rather close to the value for the olefinic carbon atom
adjacent to sulfur of thiazole; J(CH) = 190.6 Hz [9].
Likewise, J(CH) for C, of 13b is 187.6 Hz, while for
thiazole the corresponding value is 187.0 Hz. Close
inspection of the *C NMR spectrum for 13b reveals
that these doublets are split further due to long range
coupling with the protons of the opposite olefinic car-
bon atom. This results in each resonance appearing as
a doublet of doublets. The resonance of 123.36 ppm
has a 2J(CH) coupling constant of 13.8 Hz, while
2J(CH) for the remaining resonance at 143.64 ppm is
8.3 Hz.

For the furyl and thienyl complexes [1], the terminal
carbonyl groups on iron give rise to a sharp singlet. For
complex 13b, however, three singlets are observed in
this region, but close inspection shows that the region
is somewhat broadened. In fact, the 1*C NMR spectra
for all complexes of type 13 show several peaks in this
region or a very broad, ill-defined peak. This suggests
that the bridging heterocyclic ligand is not fluxional
between the two iron centers. A low temperature 3C
NMR experiment of 13a at —50°C produced a spec-
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trum in which the terminal CO region was broadened
into a series of peaks. However, all the peaks of the
spectrum were broadened at this temperature, which
leads to the conclusion that this is probably not due to
a slowing down of a fluxional process.

An interesting fact is that for all examples in Table
1 where R ='Bu, the products were isolated as an
inseparable mixture of isomers. The axial isomer is the

/= \ /~\

~ o= N R Z\C¢N ?—R
- -
(OC)sFe Fe(CO)s {OC)sFe Fe(CO)»
Axjal Equatorial

minor isomer in all cases except for the case of 13e, in
which it is the major isomer. One would expect the
equatorial isomer to be major due to steric constraints
between the axially oriented thiolate ligand and the
bridging heterocycle. In the cases where R = Et, only
one isomer of 13 was obtained. The resonances for
the protons of these thiolate ligands agree well with
the resonances for the equatorial isomer of (u-
EtS),Fe,(CO)q. Thus, it can be deduced that only the
sterically preferred equatorial isomer is formed.

The reaction course in which the heterocycle-con-
taining products are formed very likely is the same as
that favored in the formation of the furyl- and thienyl-
bridged Fe,(CO); complexes [1]: (1) nucleophilic at-
tack by the [(u-COXu-RS)Fe,(CO);]~ anion as an
iron-nucleophile at mercury with displacement of chlo-
ride or an organic anion (which probably is protonated
by Et;NH*) to form an intermediate containing an
Fe—Hg(Het) bond. (2) Extrusion of elemental mercury,
giving an intermediate with an Fe—C bond. (3) Migra-
tion of the heterocyclic group from iron to the carbon
atom of a C=0 ligand. (4) Decarbonylation of this
intermediate and coordination of the N atom, via its
lone electron pair, to the other Fe atom, giving the
final product. Alternatively, the Fe—C bonded interme-
diate formed in the mercury extrusion step could react
directly with expulsion of CO and coordination of N to
the other Fe atom, without formation of an acyl inter-
mediate. A scheme showing this general type of reac-
tion course is shown in ref. 1.

3. Experimental details

3.1. General comments

All reactions were carried out under an atmosphere
of prepurified tank nitrogen. Tetrahydrofuran (THF)
and diethyl ether were distilled under nitrogen from
sodium / benzophenone ketyl and purged with nitrogen
prior to use. Triethylamine was distilled under nitrogen
from calcium hydride and purged with nitrogen prior

to use. Ethyl, t-butyl, and phenyl mercaptans were
purged with nitrogen and used without further purifi-
cation. Mercuric chloride (Alfa) and n-butyllithium
(Morton Thiokol) were used as received. Thiazole,
4,5-dimethylthiazole, oxazole, and 1-methylimidazole
were purchased from Aldrich and used as received.
The 2-lithio-derivatives of 1-methylpyrrole [10], thia-
zole [11], 4,5-dimethylthiazole [11], and oxazole [12]
were prepared according to literature procedures. The
lithio-derivative of 1-methylimidazole was prepared in
the same manner as 2-lithiothiazole. Triiron dode-
cacarbonyl was prepared by a literature procedure [13].

The progress of all reactions was monitored by
thin-layer chromatography (Baker Flex, Silica Gel 1B-
F). Purification by filtration chromatography in which
the reaction products were dissolved in a suitable sol-
vent and chromatographed on a bed of Mallinckrodt
100 mesh silicic acid (ca. 200 ml) in a 350 ml glass
fritted funnel was used. Further purification was
achieved by column chromatography with a 450 x 25
mm medium pressure colymn using Sigma S-0507 230-
400 mesh or Aldrich, 60 A, 230-400 mesh silica gel. In
addition, preparative thin layer chromatography plates
(EM Science 60 F,,, silica gel, 20 X 20 X 0.25 cm)
were used as needed. All chromatography was com-
pleted without exclusion of atmospheric moisture or
oxygen. Solid products were recrystallized at —20°C.
All yields are based on Fe unless otherwise indicated.

Solution (NaCl windows) or KBr pellet infrared
spectra were obtained using a Perkin-Elmer 1600 Se-
ries FTIR instrument. Proton NMR spectra were
recorded on a Bruker WM-250 or a Varian XL-300
spectrometer operating at 250 and 300 MHz, respec-
tively. Carbon-13 NMR spectra were recorded on a
Varian XL-300 spectrometer operating at 75.4 MHz.
Electron impact mass spectra were obtained using a
Finnigan-3200 mass spectrometer operating at 70 eV.
Masses were correlated using the following isotopes:
'H, 2C, N, 160, 328, and **Fe. Melting points were
determined in air on a Biichi melting point apparatus
using analytically pure samples and are uncorrected.
Microanalyses were performed by Scandinavian Micro-
analytical Laboratory, Herlev, Denmark.

3.2. X-Ray crystallography

A red prism crystal of (u-C=NCH=CHSX u-EtS)-
Fe,(CO), (13b) (grown from pentane at —20°C) having
approximate dimensions of 0.020 x 0.180 x 0.150 mm
was mounted on a glass fiber. All measurements were
made on an Enraf-Nonius CAD-4 diffractometer with
graphite monochromated Mo K« radiation.

Cell constants and an orientation matrix for data
collection, obtained from a least-squares refinement
using the setting angles of 25 carefully centered reflec-
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tions in the range 25.00 < 26 < 32.00° corresponded to
a triclinic cell with dimensions given in Tabie 4. For
Z =2 and F.W. = 424.99, the calculated density is 1.806
g/cm’. Based on packing considerations, a statistical
analysis of intensity distribution, and the successful
solution and refinement of the structure, the space
group was determined to be P1 (No. 2).

The data were collected at a temperature of 23 + 1°C
using the w-26 scan technique to a maximum 26 value
of 54.9°. Omega scans of several intense reflections,
made prior to data collection, had an average width at
half-height of 0.22° with a take-off angle of 2.8°. Scans

of (0.80 + 0.35 tan 8)° were made at speeds ranging .

from 0.9 to 8.0°/min (in omega). Moving-crystal, mov-
ing counter background measurements were made by
scanning an additional 25% above and below the scan

TABLE 4. Crystal data and intensity collection details for (u-
C=NCH=CHSX n.-EtS)Fe,(CO), (13)

Empirical formula CH,Fe,NOgS,
Formula weight 424.99
Crystal color, habit red, prism
Crystal dimension (mm) 0.020 < 0.180x 0.150
Crystal system triclinic
No. reflections used for unit
cell determination (26 range)
Omega scan peak width
at half-height 0.22

a=934786) A
b =11.4594(6) A

c=8.1005(4) A
a =97.511(5)°
B = 108.221(5
v = 71.516(5)°

v =1781.2(2) A3

25(25.0-32.0°)

Lattice parameters

Space group P1(No. 2)

Z value 2

Dy 1.806 g /cm’

Fooo 424

B MoKa) 21.37 cm ™!
Diffractometer Enraf-Nonius CAD-4
Radiation Mo Ka (A = 0.71069 A)
Temperature 23°C

Attenuator Zr foil, (factor =17.9)

Take-off angle
Detector aperture

2.8°C
3.0-3.5 mm horizontal
4.0 mm vertical

Crystal to detector distance 17.3 cm

Scan type w-26

Scan rate 0.9 —8.0°/min (in omega)
Scan width (0.80+0.35 tan 9)°

26, .« 54.9°

No. of reflections measured Total: 3816

Corrections

Unique: 3560 (R, = 0.023)
Lorentz-polarization
Secondary extinction
(coefficient: 0.16212E-05)

TABLE 3. Structure solution and refinement for (u-C=NCH=CHS)-
(u-EtS)Fe,(CO), (13b)

direct methods
Full-matrix least-squares
Iw(|F,|— | F,)?

Structure Solution
Refinement
Function minimized

Least-squares weights 4F2 /0 ™(F}?)
p-factor 0.03
Anomalous dispersion All non-hydrogen atoms
No. observations (1 > 3.000(7)) 2552

No. variables 180
Reflection /parameter ratio 14.18
Residuals: R; R,, 0.060; 0.064
Goodness of fit indicator 1.88

Max shift /Error in final cycle 0.00
Maximum peak in final diff. map 092e” //3\3
Minimum peak in final diff. map —1.12e /A

range. The counter aperture consisted of a variable
horizontal slit with a width ranging from 3.0 to 3.5 mm
and vertical slit set to 4.0 mm. The diameter of the
incident beam collimator was 0.8 mm and the crystal to
detector distance was 17.3 cm. For intense reflections
an attenuator was automatically inserted in front of the
detector.

Of the 3816 reflections which were collected, 3560
were unique (R, = 0.023); equivalent reflections were
merged. The intensities of three representative reflec-
tions, which were measured after every 60 min of X-ray
exposure time, remained constant throughout data col-
lection indicating crystal and electronic stability (no
decay correction was applied).

The linear absorption coefficient for Mo Ka is 21.4
cm™ !, Azimuthal scans of several reflections indicated
no need for an absorption correction. The data were
corrected for Lorentz and polarization effects. A cor-
rection for secondary extinctions was applied (coeffi-
cient = 0.16212 X 1077).

The structure solution and refinement were compli-
cated by the discovery of site disorder of the thiazole
ring. The model for the disorder is as a 2:1 occupancy
for the SCNC portion. For every two molecules in one
orientation there is one in the opposite. There is
absolutely no question as to which portion of the ring is
bridging the two iron atoms: it is CN bridging. As a
result the disordered atoms were not refined anisotrop-
ically.

The structure was solved by direct methods [14*].
The non-hydrogen atoms were refined either aniso-
tropically or isotropically. The final cycle of full-matrix
least-squares refinement [15*] was based on 2552 ob-
served reflections (7 > 3.000(7)) and 180 variable pa-

* Reference number with an asterisk indicates a note in the list of
references.
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TABLE 6. Final positional parameters for (u-C=NCH=CHSXpu-
EtS)Fe,(CO), (13b)

Atom x y z B,
Fe(D) —0.7803(1) —-0.21382(8) 0.2538(1)  2.74(4)
Fe(2) —0.5594(1) —0.18895(8) 0.1408(1)  2.83(4)
S(1) —0.6503(2) -0.3554(1) 0.1881(2)  2.96(7)
SO —0.5079(3) —0.3447(2) 0.6152(3)  4.45(5)
o(1) —1.0498(5) -0.121%(4) —0.0486(6)  4.9(3)
o —0.7600(6) —0.077%(5) -0.1884(7)  5.7(3)
0o@3) —0.9391(6) —-0.3357(5) 0.4066(7)  6.0(3)
0®1) —0.2637(6) —0.2453(5) 0.0497(7)  6.2(3)
o) —0.8410(6) 0.0248(5) 0.4443(6)  5.4(3)
o6) —-0.5536(7) 0.0533(5) 0.303%7)  5.8(3)
N©O —0.4618(6) —0.2639(5) 0.3271(7)y 3.1
c) -0.9472(7) —0.1557(6) 0.069(1) 6.3(3)
c@ —-0.6822(7) —0.1216(6) -0.0607(9)  3.5(3)
c3) ~0.8796(7) —0.2890(6) 0.3437(9)  3.7(3)
c@ —0.3786(8) —0.2267(6) 0.0809%8)  3.7(3)
C(5) —-0.8162(7) —0.0680(6) 037199  3.73)
c® —0.5557(8) —0.0406(6) 0.2436(8)  3.6(3)
Cc(N) -0.5733(6) —0.275%5) 0.4226(7)  2.8(1)
C(s) —0.2866(4) —-0.3200(3) 0.4938(5)  4.3(D
(6C)) —-0.3270(8) —0.3663(7) 0.6332(9)  4.94)
C(10) —0.7685(7) —0.375%6) -0.1357(8)  3.73)
cn —0.8853(9) —0.4426(7) —-0.139(1) 5.4(4)
HQ1) ~0.2439 —0.4083 0.7325 5.6
H(Q) —0.8243 —0.2974 —0.1872 4.5
H(3) —-0.7006 -0.4224 —0.2048 45
H4) —0.9538 -0.3970 —-0.0726 6.3
H(5) —0.9461 —0.4548 —0.254% 6.3
H(6) —0.8298 —0.5220 —0.0891 6.3
H(7) —0.1874 —-0.3229 0.4807 5.1
H(8) —0.5605 —0.3642 0.6865 53

Atoms with letter only designations are comprised of 67% of the first
element and 33% of the second.

rameters and converged with unweighted and weighted
agreement factors of R =0.060 and R,, = 0.064.

The standard deviation of an observation of unit
weight [16*] was 1.88. The weighting scheme was based
on counting statistics and included a factor (p = 0.03)
to downweight the intense reflections. Plots of
Sw(|F,|—|F,|)* versus | F,|, reflection order in data
collection, sin /A, and various classes of indices
showed no unusual trends. The maximum and mini-
mum peaks on the final differenge Fourier map corre-
sponded to 0.92 and —1.12 e~ /A3, respectively.

Neutral atom scattering factors were taken from
Cromer and Waber [17]. Anomalous dispersion effects
were included in F_, [18]; the values for Af’ and Af”
were those of Cromer [19]. All calculations were per-
formed using the TExsan crystallographic software
package of Molecular Structure Corporation [20].

The final positional and isotropic thermal parame-
ters for the non-hydrogen atoms are given in Table 6.

3.3. Preparation of mercurials

3.3.1. Di-2-thiazolylmercury

A 300 ml Schlenk flask equipped with a stir-bar and
a rubber septum was degassed by three evacuation/
nitrogen-backfill cycles. The system then was charged
with 200 ml of diethyl ether and cooled to —78°C using
a dry ice /acetone bath. Next, 29 ml (59 mmol, 2.01 M
in hexane) of "BuLi, followed by 5.0 g (59 mmol) of
thiazole were added dropwise. The mixture was stirred
at —78°C for 10 min, then slowly warmed to —20°C
during which time the color became deep yellow-
orange. After 15 min the reaction mixture was recooled
to —78°C and 8.0 g (30 mmol) of mercuric chloride was
added as a solid against a strong flow of nitrogen. The
mixture was stirred at —78°C for 2 h, then warmed to
room temperature and stirred for an additional 16 h. A
light tan precipitate formed which was removed by
filtration with suction. The solid was dissolved in boil-
ing ethanol and filtered with suction to remove insolu-
ble material. The volume of solvent was reduced and
the solution was placed in a freezer at —20°C to
crystallize. The light tan needles which formed yielded
6.4 g (17 mmol, 59%) of di-2-thiazolylmercury, melting
range 130-155°C (dec). Anal. Calcd. for C,H,HgN,S,:
C, 19.54; H, 1.10; N, 7.60. Found: C, 19.72; H, 1.39; N,
7.45%. "H NMR (CDCl,, 300 MHz): § 7.57 (d, J = 3.51
Hz, 2H, HgC=NCH=CHS), 8.10 (d, J = 2.94 Hz, 2H,
HgC=NCH=CHS). *C NMR (DMSO, 75.4 MHz): &
120.96 (dd, 'J=189.0 Hz, 2J=8.2 Hz, HgC=NCH=
CHS), 143.74 (dd, 'J =184.9 Hz, °J=8.2 Hz, HgC=
NCH=CHS), 197.96 (s, HeC=NCH=CHS).

3.3.2. Bis-2-(4,5-dimethylthiazolyl)mercury

A similar procedure was used in the reaction of
2-lithio-4,5-dimethylthiazole (from 44 mmol each of
"BuLi and 4,5-dimethylthiazole) with 22 mmol of
HgCl,. The product, a white powder, melting range
144-170°C (dec), was obtained in 49% yield. Anal.
Calcd. for C, H,,HgN,S,: C, 28.26; H, 2.85; N, 6.59.
Found: C, 28.24; H, 2.88; N, 6.63%. 'H NMR (CD,0D,
250 MHz): § 2.27 (s, 6H, HgC=NC(CH ;=C(CH,)S),
231 (s, 6H, HgC=NC(CH,)=C(CH,)S). *C NMR
(DMSO, 75.4 MHz): & 11.10 (q, 129.0 Hz, HgC=
NC(CH;)=C(CH,)S), 14.63 (q, J=126.3 Hz, HgC=
NC(CH,)=C(CH,)S), 126.92 (s, HgC=NC(CH ,)=
C(CH,)S), 149.08 (s, HEC=NC(CH ,)=C(CH ,)S), 182.82
(s, HeC=NC(CH,)=C(CH,)S).

3.3.3. Di-2-oxazolylmercury

Using a similar procedure, the title compound was
prepared in 77% vyield by reaction of 2-lithiooxazole
(from 76 mmol each of n-BuLi and oxazole) with 38
mmol of HgCl,. Melting range, 210-225°C (dec). Anal.
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Calcd. for C6H4HgN202: C, 21.40; H, 1.20; N, 8.32.
Found: C, 21.13; H, 1.23; N, 8.13%. ~H NMR (DMSO,
250 MHz): ~ 7.29 (s, 2H, HgC=NCH=CHO), 8.26 (s,
2H, HgC=NCH---CHO). 13CNMR (DMSO, 75.4 MHz):
6 125.69 (dd, 1j = 196.6 Hz, 2j = 15.8 Hz, HJC=NCH=
CHO), 140.67 (dd, 1j = 207.0 Hz, 2j = 18.7 Hz, HgC=
NCH=CHO), 19559 (s, HJC=NCH=CHO).

3.3.4. 2-Chloromercurio-I-methylimidazole

A similar procedure was used in carrying out the
reaction of 2-lithio-I-methylimidazole (from 40 mmol
each of n-BuLi and 1-methylimidazole) and 40 mmol of
HgC12 (added in two portions). The grey precipitate
which formed was removed by filtration with suction.
The solid was dissolved in boiling ethanol and filtered
with suction to remove insoluble material. The solvent
was removed in vacuo to yield 4.15 g (13.1 mmol, 65%)
of 2-chloromercuri-l-methylimidazole, as a white pow-
der, melting range = 280-320°C (dec). Anal. Calcd. for
C4HsCIHgN2: C, 15.15; H, 1.59; N, 8.83. Found: C,
15.90; H, 1.96; N, 8.94%. 1H NMR (CD30D, 300
MHz): -53.43 (s, 6H, NCH3), 6.62 (d, J = 1.50 Hz, 2H,
HgC=NCH=CHNMe), 6.84 (d, J= 152 Hz, 2H,
HgC=NCH=CHNMe). 13CNMR (CD30D, 75.4 MHz):
6 35.28 (g, J = 139.4 Hz, NCH3), 123.34 (dd, 1J= 1885
Hz, 2j= 14.8 Hz, HQC=NCH=CHNMe), 129.74 (dd,
1lj= 189.8 Hz, 2j= 11.1 Hz, HgC-=NCH---CHNMe),
182.82 (s, HgC=NCH=CHNMe).

3.4. Sandard in situ preparation of [Et3NH][(tx-
CO)(I~-R9Fe2(CO)6]

A 100 ml Schlenk flask equipped with a rubber
septum and a stir-bar was charged with 1.50 g (2.98
mmol) of Fe3(CO)12 and degassed by three evacua-
tion/nitrogen-backfill cycles. The flask then was
charged successively with 30 ml of THF, 3.00 mmol of
the appropriate thiol, and 0.42 ml (0.30 g, 3.00 mmol)
of triethylamine. The mixture was stirred for 15 min at
room temperature during which time slow gas evolu-
tion and a gradual color change from dark green to
brown red-red were observed. The resulting [Et3NH]-
[(/z-CO)(/z-RS)Fe2(CO)6], reagent solution then was
used in situ without further purification.

3.5. Reaction of [Et3NH]I(~-CO)(Ix-tBuS)Fe2(C0O)6]
with di-2-thiazolylmercury

The standard [EtaNH][(/~-COX/x-tBuS)Fe2(CO)6]
reagent solution (2.98 mmol) was prepared at room
temperature. Against a strong flow of nitrogen, 1.12 g
(3.04 mmol) of di-2-thiazolylmercury was added as a
solid. The reaction mixture was stirred for 1 h at room
temperature during which time a color change to bright
red and the formation of a gray precipitate were ob-

served. TLC indicated the formation of two orange
products. The solvent was removed in vacuo to yield a
red oil which was dissolved in pentane and filtered
through athin pad of silicic acid to remove decomposi-
tion products, using pentane as eluant. Further purifi-
cation of the products was effected by medium pres-
sure column chromatography. Pentane eluted an or-
ange band which gave 0.17 g (0.38 mmol, 26% based on
S, ale:ele= 1.3)of (//,-tBuS)2Fe2(CO)6, identified
by comparison of its IH NMR spectrum with that of an
authentic sample [21]. Continued elution with pentane
removed a minor yellow band which was discarded,
followed by a red-orange band which yielded 0.62 g
(1.40 mmol, 47%) of (/z-C=NCH--CHS)(/~-tBuS)Fe2-
(CO)6(13a) (an inseparable mixture of two isomers) as
an air-stable, red-orange solid after recrystallization
from pentane, mp 103.0-105.0°C. Anal. Calcd. for
C13HIIFEENO6S2: C, 34.46; H, 2.45; N, 3.09. Found:
C, 34.63; H, 251; N, 3.11%. IR (CC14, cm-1): 2960s,
2923s, 1897m, 1872m, 1718s, 1493w, 1472m, 1457m,
1363s, 1302w, 1218m, 1155s, 1133m, 1076m, 1020w,
961m, 880s. Terminal carbonyl region (CCl4, cm-l):
2072vs, 2028vs, 1992vs, 1969vs, 1946sh. IH NMR
(CDC13, 300 MHz): 6 1.01 (s, 3.1H, SC(CH3)3, minor
isomer), 1.47 (s, 5.9H, SC(CH3)3, major isomer), 7.05
(AB, J= 3.32 Hz, 1.2H, FeC=NCH=CHS, major iso-
mer), 7.07 (AB, J = 3.33 Hz, 0.8H, FeC=NCH=CHS,
minor isomer). 13C NMR (CDCI3, 754 MHz): 6 33.66
(g, J= 127.9 Hz, SC(Cn3)3, minor isomer), 34.19 (q,
J= 1270 Hz, SC(CH3)3, major isomer), 47.45 (s,
SC(CH3)3, minor isomer), 49.52 (s, SC(CH3)3, major
isomer), 12296 (dd, 1j= 189.8 Hz, 2j= 120 Hz,
FeC=NCH=CHS, minor isomer), 123.38 Hz, (dd, 1j =
193.1 Hz, 2j= 12.0 Hz, FeC=NCH=CHS, major iso-
mer), 14316 (dd, 1j= 1882 Hz, 2j= 8.6 Hz,
FeC=NCH=CHS, minor isomer), 143.62 (dd, 1j = 187.6
Hz, 2j=8.7 Hz, FeC=NCH---CHS, major isomer),
192.58 (s, FeC=NCH=CHS, major isomer), 193.57 (s,
FeC=NCH=CHS, minor isomer), 207.62, 210.42, 210.53
(al s, terminal CO's). Mass Spectrum (El); m/z (rela-
tive intensity): 453 (M+, 6), 425 (M+- CO, 5), 397
(M +- 2CO, 10), 369 (M +- 3CO, 28), 341 (M +- 4CO,
22), 313 (M=+- 5CO, 24), 285 (M+- 6CO, 72), 229
(Fe2SH(C=NCH=CHS)+, 100), 202 (Fe2S(SC=N) +, 13),
176 (Fe2S2+, 24), 144 (Fe2S+, 20), 89 (FeSH =, 3), 85
(C=NCH=CHS++ 1H, 13), 56 (Fe+, 12), 41 (C=NCH+
+ 2H, 29).

3.6. Preparation of other thiazole-derived FE2(CO)6
complexes

Essentially the same procedure and the same scale
that were used in the [Et3NH][(/z-CO)(/x-tBuS)Fe2-
(CO)6]/di-2-thiazolylmercury reaction were used in the
preparation of the following:
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(- CENCH=CHSX 1-EtS)Fe,(CO), (13b) as an air-
stable, red-orange, crystalline solid after recrystalliza-
tion from pentane, mp 65-67°C. Anal. Calcd. for
C,,H,Fe,NO,S,: C, 31.08; H, 1.66; N, 3.30. Found: C,
31.30; H, 1.84; N, 3.28%. IR (CCl,, cm™'): 2964m,
2929m, 2871w, 1494w, 1454m, 1434w, 1377m, 1360m,
1302m, 1258m, 1133m, 1077m, 1046w, 964s, 881s. Ter-
minal carbonyl region (CCl,, cm™'): 2070vs, 2032vs,
1996vs, 1976vs, 1950m. 'H and '*C NMR are given in
Table 2. Mass Spectrum (EI); m/z (relative intensity):
425 (M™*, 9), 397 M* —-CO, 10), 369 M* - 2CO, 9),
341 (M*-3CO, 16), 313 (M*—4CO, 9), 285 M*—
5CO, 17), 257 M*—6CO, 84), 229 (Fe,SH(C=NCH=
CHS)*, 100), 202 (Fe,SC=N*, 92), 144 (Fe,S*, 82),
112 (Fe,*, 18), 88 (FeS™, 14), 85 (C=NCH=CHS ", 16),
56 (Fe*, 63), 43 (unknown, 18).

(p-o,m7-(C=NCH=CHSX -PhS)Fe,(CO),, as an in-
separable mixture with (u-PhS),Fe,(CO),. 'H NMR
(CDCl;, 250 MHz): § 6.68 (m, 1H, FeC=NCH=CH S),
6.84 (s, m, 1H, FeC=NCH=CHS), 7.22 (m, 3H, Ph),
7.31 (m, 2H, Ph).

(-0 ,m- C=NC(CH )=C(CH ,)S)(-‘BuS)Fe,(CO),
(13¢) (an inseparable mixture of two isomers), an
air-stable, red-orange solid after recrystallization from
pentane, mp 111.0-112.0°C. Anal. Calcd. for
C,sH, sFe,NOGS,: C, 37.44; H, 3.15; N, 2.91. Found:
C, 37.37; H, 3.25; N, 2.92%. IR (CCl,, cm™!'): 2959s,
2923s, 2898m, 2861m, 1718s, 1574w, 1472m, 1456m,
1444m, 1373m, 1364s, 1296m, 1218m, 1155s, 1002m,
951m, 879w. Terminal carbonyl region (CCl,, cm~ )
2066vs, 2026vs, 2002vs, 1946s. 'H NMR 9CDCl,, 250
MHz): 6 1.04 (s, 2.52H, SC(C H,),, minor isomer), 1.45
(s, 6.48H, SC(CH,),, major isomer), 2.02 (s, 1.80H,
FeC=NC(CH ;)=C(C H,)S, major isomer), 2.09 (s, 1.20
H, FeC=NC(CH,)=C(CH,)S, minor isomer), 2.12 (s,
1.62 H, FeC=NC(C H;)>=C(CH ,)S, major isomer), 2.16
(s, 1.38H, FeC=NC(C H,)=C(CH ;)S, minor isomer). *C
NMR (CDCl,, 75.4 MHz): § 12.00 (q, J=129.7 Hz,
FeC=NC(CH ;)=C(CH,)S, both isomers), 12.22 (q, J =
128.5 Hz, FeC=NC(CH;}=C(CH,)S, major isomer),
12.32 (g, J = 128.7 Hz, FeC=NC(CH )=C(CH,)S, mi-
nor isomer), 31.19 (q, J=128.0 Hz, SC(CH,),, both
isomers), 47.24 (s, SC(CH ;),, minor isomer), 49.57 (s,
SC(CH,);, major isomer), 129.65 (s, FeC=NC(CH ;)=
C(CH,)S, minor isomer), 130.13 (s, FeC=NC(CH;)=
C(CH,)S, major isomer), 146.38 (s, FeC=NC(CH ;)=
C(CH,)S, minor isomer), 147.21 (s, FeC=NC(CH )=
C(CH,)S, major isomer), 188.45 (s, FeC=NC(CH ;)=
C(CH,), major isomer), 189.00 (s, FeC=NC(CH )=
C(CH,), minor isomer), 210.08-211.62 (broad, termi-
nal CQO’s). Mass Spectrum (ED); m/z (relative inten-
sity): 481 M ™, 7, 453 (M *— CO, 7, 425 M* - 2CO,
32), 397 M+-=3CO, 15), 369 M*—4CO, 20), 341
(M*-—5CO0, 25), 313 (M*— 6CO, 80), 257 (Fe,SH(C=

NC(Me)=C(Me)S*, 100), 230 (Fe,SH(SC=NCMe)*, 17),
202 (FeSH(C=NC(Me)=C(Me)S)* + 1H or Fe,S'Bu™+
1H, 30), 176 (Fe,S,*, 39), 170 (Fe,SC=N*, 22), 144
(Fe,S™*, 15), 113 (C=NC(Me)=C(Me)S*+ 1H, 10), 97
(C=NC(Me)=CS ™, 5), 85 (SC=NCMe™*, 9), 71 (SC=CH",
14), 56 (Fe™, 6).

(- C=NC(CH ,)=C(CH ;)SX u-EtS)Fe (CO)s (13d)
as an air-stable, red-orange solid after recrystallization
from pentane, mp 50.0-51.0°C. Anal. Calcd. for
CsH, Fe,NO(S,: C, 34.46; H, 2.45; N, 3.09. Found:
C, 34.62; H, 2.55; N, 3.09%. IR (CCl,, cm™~!): 2982m,
2966m, 2926s, 2864w, 1575w, 1446m, 1373s, 1296m,
1258m, 1174w, 1106w, 1046w, 1004s, 953s, 869w. Ter-
minal carbonyl region (CCl,, cm ') 2067vs, 2026vs,
1990vs, 1971vs, 1947s. 'H NMR (CDCl,, 250 MHz): §
1.43 (t, J=17.34 Hz, 3H, SCH,CH,), 2.03 (s, 3H,
FeC=NC(CH;)=C(CH,)S), 2.11 (s, 3H, FeC=
NC(CH,;)=C(CH,)S), 2.54 (q, J=1733 Hz, 2H,
SCH,CH.). *C NMR (CDCl,, 75.4 MHz): 5 11.85 (q,
J =129.6 Hz, FeC=NC(CH,)=C(CH,)S), 12.15 (g, J =
128.4 Hz, FeC=NC(CH,)=C(CH,)S), 18.20 (q, J=
128.3 Hz, SCH,CH,), 33.65 (t, J=141.1 Hz,
SCH,CH,), 129.92 (s, FeC=NC(CH,)=C(CH,)$),
147.10 (s, FeC=NC(CH,)<C(CH,)S), 187.80 (s, FeC=
NC(CH ;)=C(CH ,)S), 208.88, 210.14, 212.06 (all s, ter-
minal CO’s). Mass Spectrum (ED); m /z (relative inten-
sity): 453 (M ™, 16), 425 (M*— CO, 12), 397 (M * - 2CO,
21), 369 (M*—3CO, 35), 341 (M*—-4CO, 19), 313
(M*—5CO, 24), 285 (M*— 6CO, 76), 257 (Fe,SH(C=
NC(Me)=C(Me)S)*, 100), 230 (Fe,SH(SC=NCMe)*, 8),
224 (Fe,SEt(C=NC=C)*+ 1H, 6), 202 (FeSH(C=
NO(Me)=C(Me)S* + 1H, 30), 176 (Fe,S,*, 31), 170
(Fe,SC=N", 22), 144 (Fe,S*, 11), 113 (C=NC(Me)=
C(Me)S*+ 1H, 3), 85 (SC=NCMe, 3), 71 (SC=NCH*,
3), 56 (Fe™, 2).

(- C=NC(CH ,)=C(CH ;)SXu-PhS)Fe ,(CO),, as an
inseparable mixture with (u-PhS),Fe,(CO),. '"H NMR
(CDCl;, 250 MHz): & 1.81 (s, 0.8H, FeC=NC(CH,)=
C(CH,)S, minor isomer), 1.87 (s, 0.8H, FeC=
NC(CH,)=C(CH,)S, minor isomer), 2.10 (s, 2.2H,
FeC=NC(CH ;)=C(C H)S, major isomer), 2.15 (s, 2.2H,
FeC=NC(CH,)=C(CH,)S, major isomer), 7.18 (m, 3H,
Ph, both isomers), 7.34 (m, 2H, Ph, both isomers).

3.7. Reaction of [Et;NH][(u-CO)(u-'BuS)Fe,(CO)s]
with di-2-oxazolylmercury

The standard [Et;NH][(p-COXpu-'BuS)Fe,(CO)q]
reagent solution (2.98 mmol) was prepared at room
temperature. Against a strong flow of nitrogen, 1.03 g
(3.04 mmol) of di-2-oxazolylmercury was added as a
solid. An immediate reaction ensued with rapid gas
evolution and a color change to red-brown. After the
reaction mixture had been stirred for 1 h at room
temperature, the color of the solution had changed to
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bright orange-red and a gray precipitate had formed.
TLC indicated the formation of two orange products.
The solvent was removed in vacuo to yield a red solid
which was dissolved in pentane and filtered through a
thin pad of silicic acid to remove decomposition prod-
ucts, using pentane as eluant. Further purification of
the products was achieved by medium pressure column
chromatography. Pentane eluted an orange band which
gave 0.26 g (0.58 mmol, 39% based on S, a/e:e/¢e =
1.4) of (u-'BuS),Fe,(CO),, identified by comparison
of its 'H NMR spectrum with that of an authentic
sample [21]. Continued elution with pentane removed a
red-orange band which yielded 0.78 g (1.79 mmol,
60%) of (.- C=NCH=CHOX -'BuS)Fe,(CO) (13e) (an
inseparable mixture of two isomers) as an air-stable,
red-orange, crystalline solid after recrystallization
from pentane, mp 100.0-102.0°C. Anal. Calcd. for
C,;H,,Fe,NO,S: C, 35.73; H, 2.54; N, 3.20. Found: C,
35.88; H, 2.62; N, 3.24%. IR (CCl,, cm™!): 2968m,
2940m, 2922m, 2896m, 2864w, 1472m, 1454m, 1433m,
1415w, 1364m, 1311m, 1155s, 1122s, 1117s, 1035s, 945m,
910s. Terminal carbonyl region (CCl,, cm™1!): 2074vs,
2032vs, 1988vs, 1978vs, 1955m. 'H NMR (CDCl,, 250
MHz): & 1.04 (s, 4.98H, SC(C H,),, major isomer), 1.47
(s, 4.02H, SC(CH;);, minor isomer), 6.50 (s, 1H,
FeC=NCH=CHO, both isomers), 7.50 (s, 0.4H,
FeC=NCH=CHO, minor isomer), 7.52 (s, 0.6H,
FeC=NCH=CHO, major isomer). *C NMR (CDCl,,
75.4 MHz): 6 33.87 (q, J = 128.1 Hz, SC(CH,),, major
isomer), 34.12 (q, J = 127.0 Hz, SC(CH ;),, minor iso-
mer), 4698 (s, SC(CH;);, major isomer), 40.51 (s,
SC(CH,),, minor isomer), 126.24 (dd, 'J = 193.4 Hz,
2] = 16.8 Hz, FeC=NCH=CHO, major isomer), 126.45
(dd, 'J = 198.8 Hz, 2J = 18.6 Hz, FeC=NCH=CHO, mi-
nor isomer), 143.22 (dd, 7 =209.4 Hz, %J = 18.0 Hz,
FeC=NCH=CHO, major isomer), 144.33 (dd, IJ = 210.6
Hz, 2J=19.3 Hz, FeC=NCH=CHO, minor isomer),
187.90 (s, FeC=NCH=CHO, minor isomer), 188.08 (s,
FeC=NCH=CHO, major isomer), 207.30, 208.66,
209.90, 211.61 (all s, terminal CO’s). Mass Spectrum
(ED); m/z (relative intensity): 437 (M*, 4), 409 (M *—
CO, 10), 381 (M* - 2CO, 23), 353 (M* - 3CO, 19), 325
(M*—4CO, 14), 297 (M*—5CO, 18), 269 (M*—
6CO, 57), 213 (Fe,SH(C=NCH=CHO)"*, 100), 184
(Fe,SH(C=NCH)*, 9), 170 (Fe,S,*, 13), 160 (un-
known, 6), 144 (Fe,S*, 42), 112 (Fe,*, 2), 69
(HC=NCH=CHO", 5), 56 (Fe*, 5), 41 (NCH=CH™* +
1H, 21).

The same procedure and the same scale were used
in the preparation of (u-C=NCH=CHOXu-EtS)Fe,-
(CO), (13f) as an air-stable, red-orange, crystalline
solid after recrystallization from pentane, mp 59.0-
61.0°C. Anal. Calcd. for C,;H,Fe,NO,S: C, 32.30; H,
1.73; N, 3.42. Found: C, 32.45; H, 1.82; N, 3.45%. IR

(CCl,, cm™1'): 2982w, 2967w, 2929w, 1452m, 1434m,
1377w, 1312m, 1258m, 1147m, 1126vs, 1110m, 1035s,
946m, 912s. Terminal carbonyl region (CCl,, cm™1):
2074vs, 2034vs, 1998vs, 1980vs, 1957m. 'H NMR
(CDCl;, 250 MHz): & 1.45 (t, J=736 Hz, 3H,
SCH,CH,;), 2.56 (q, J = 7.40 Hz, 2H, SCH,CH ), 6.48
(s, 1H, FeC=NCH=CHO), 7.50 (s, 1H, FeC=NCH=
CHO). BC NMR (CDCl,, 75.4 MHz): § 18.34 (g,
J=1282 Hz, SCH,CH,), 33.67 (t, J=139.9 Hz,
SCH,CH,), 126.42 (dd, 'J = 194.8 Hz, %J = 16.2 Hz,
FeC=NCH=CHO), 144.43 (dd, 'J = 210.6 Hz, *J = 16.4
Hz, FeC=NCH=CHO), 187.35 (s, FeC=NCH=CHO),
207.85, 209.50, 212.30 (all broad s, terminal CO’s).
Mass Spectrum (EI); m /z (relative intensity): 409 (M *,
3), 381 (M*— CO, 10), 353 (M* - 2CO, 19), 325 M+~
3CO, 24), 297 (M*—4CO, 14), 269 (M*~ 5CO, 23),
241 (M*-6CO, 46), 213 (Fe,SH(C=NCH=CHO)*,
100), 184 (Fe,SH(C=NCH)*, 16), 170 (Fe,S,*, 20), 156
(FeS(C=NCH=CHO)", 5), 144 (Fe,S*, 40), 112 (Fe,*,
4), 85 (FeCHO, 4), 71 (FeN* + 1H, 6), 56 (Fe™, 12),
43 (OCH=N, 6).

3.8. Reaction of [Et;NH][(1-CO)(u-'BuS)Fe,(CO);]
with 2-Chloromercuri-1-methylimidazole

The standard [Et,NH][(x-COXpu-'BuS)Fe,(CO)]
reagent solution (2.98 mmol) was prepared at room
temperature. Against a strong flow of nitrogen, 1.11 g
(3.49 mmol) of 2-chloromercuri-1-methylimidazole was
added as a solid. The reaction mixture was stirred for 4
h at room temperature during which time a color
change to deep red and the formation of a gray precip-
itate were observed. TLC indicated the formation of
two orange products. The solvent was removed in
vacuo to yield a red solid which was dissolved in
pentane / CH,Cl, (3:1 v/v) and filtered through a thin
pad of silicic acid using pentane as eluant. Further
purification of the products was effected by medium
pressure column chromatography. Pentane eluted an
orange band which gave (.20 g (0.44 mmol, 29% based
on §, a/e:e/e=12) of (u-'BuS),Fe,(CO), identi-
fied by comparison of its !H NMR spectrum with that
of an authentic sample [21]. Continued elution with
pentane removed a red-orange band which yielded 0.26
g (0.58 mmol, 20%) of (pu-C=NCH=CHNCH,Xu-
‘BuS)Fe,(CO)¢ (13g) (an inseparable mixture of two
isomers) as an air-stable, red solid after recrystalliza-
tion from pentane, mp 98.5-100.0°C. Anal. Calcd. for
CH Fe,N,O(S: C, 37.36; H, 3.14; N, 6.22. Found:
C, 37.53; H, 3.18; N, 6.31%. IR (CCl,, cm™!): 2966m,
2940m, 2921m, 2896m, 2861w, 1536w, 1526w, 1472m,
1456m, 1446s, 1405m, 1362s, 1289m, 1150s, 1110w,
1076w, 1018w. Terminal carbonyl region (CCl,, cm™!):
2076vs, 2026vs, 1990vs, 1963vs, 1935m. 'H NMR
(CDCl3, 250 MHz): 6 1.00 (s, 3.33H, SC(CH);, minor
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isomer), 1.47 (s, 5.67H, SC(C H,),, major isomer), 3.44
(s, 1.62H, NC H,, major isomer), 3.47 (s, 1.38H, NCH,,
minor isomer), 6.35 (d, J=1.81 Hz, 1H, FeC=NCH=
CHNMe, both isomers), 6.57 (d, J=1.61 Hz, 1H,
FeC=NC H=CHNMe, both isomers). >*C NMR (CDCl,,
75.4 MHz): 6 33.80 (q, J=139.8 Hz, NCH;, both
isomers), 33.82 (q, J=128.8 Hz, SC(CH,),, minor
isomer), 34.21 (q, J = 126.0 Hz, SC(CH),, major iso-
mer), 46.42 (s, SC(CH,),;, minor isomer), 49.15 (s,
SC(CH,),, major isomer), 123.25 (d, J=189.6 Hz,
FeC=NCH=CHNMe, minor isomer), 124.29 (d, J=
190.9 Hz, FeC=NCH=CHNMe, major isomer), 129.24
(d, J = 187.9 Hz, FeC=NCH=CHNMe, minor isomer),
129.78 (d, J=190.6 Hz, FeC=NCH=CHNMe, major
isomer), 161.78 (s, FeC=NCH=CHNMe, major isomer),
162.96 (s, FeC=NCH=CHNMe, minor isomer), 208.04,
210.63, 211.38, 212.56 (all s, terminal CO’s). Mass
Spectrum (EI): m /z (relative intensity): 450 (M*, 13),
422 M+ —CO, 10), 394 (M ™, 2CO, 11) 366 (M* — 3CO,
40), 338 (M*—4CO0, 23), 310 (M* - 5CO, 22), 282
(M*—-6CO, 40), 226 (FCZS(C=NCH=CHNMC)++ 1H,
100), 198 (Fe,S(NC=NCH)* + 1H, 11), 170
(Fe,S(C=N)*, 17), 144 (Fe,S*, 41), 82 (C=NCH=
CHNMe "+ 1H, 9), 56 (Fe™, 20), 41 (HNC=N", 78).

3.9. Reaction of [Et;NH][(u-CO)(u-EtS)Fe,(CO)s]
with 2-chloromercuri-1-methylimidazole

The same procedure was followed using the
[Et,NH][(1-COXp-EtS)Fe,(CO);] reagent solution
(2.98 mmol) and 1.10 g (3.47 mmol) of 2-chloromercuri-
1-methylimidazole, added as a solid. TLC indicated the
formation of two orange products. The solvent was
removed in vacuo to yield a red solid which was
dissolved in pentane/CH,Cl, (8:1 v/v) and filtered
through a thin pad of silicic acid using pentane as
eluant. Further purification was achieved by medium
pressure column chromatography. Pentane eluted an
orange band which gave 0.53 g (1.32 mmol, 88% based
on S, a/e:e/e=27) of (u-EtS),Fe,(CO), isomers,
identified by comparison of the 'H NMR spectrum
with that of an authentic sample [22]. No further
products were eluted.
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