INTRODUCTION

The chemistry of transition-metal complexes contain-
ing TeR™ and SeR’™ (R = alky!, phenyl) ligands is little ex-
plored, even though the rational synthesis of metal-thiolate
complexcs is developed and their reactivity is exploited."”
The lack of well characterized metal-tellurolate and metal-
selenolate complexes reflects the sparse syntlietic proce-
dures. Synthetic approaches to metal-tellurolate com-
plexes, to our knowledge, involve insertion of tellurium into
the metal-alkyl bond,” metathesis between an afkali-metal
tellurolate and a metal halide,” a tellurolysis pathway (L,M-
R + H'-TeSiRs — R-H + L.M-TeSiRs),” nucleophilic cleav-
age of the Te-Te bond by metal-hydrides,” and oxidative ad-
dition of PhTeTePh to low-valent metat complexes.”™

The reaction of [PPN][HFC{C().} with diphenyldi-
chalcogenides in doubly molar proportions in THE at ambi-
ent temperature gives rise o fac-[Fe(CO){EPh)] via an in-
termediate [PPNI{PhEFe(CO).] (E = Te, Se} complex re-
Aspectively.s“" Here we extend this synthetic method to inves-
tigate the behavior of coordinated terminal TeR', SeR" and
SR’ ligands in the Fe(CO)4 fragment. The effect of the ver-
satile apionic iron{0)-organochalcogenolate [REFe(COLY
(E =Te, Se, §; R =Ph, Et, Me---) on the reaction pathways
was addressed, and the oxidative addition abilities of
diphenylditelluride, diphenyldiselenide and diphenyldisul-
fide in the oxidative decarbonylation were considered. Qur
observations of this unpreccdented cleavage reaction of
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Diphenyldichalcogenides (PhE), (£ = Te, Se) react with Fe(0)-phenylchalcogenolale [PPN]
[PREFe(CO),] to yield the products of oxidative addition, Fe{Il)-mixed-phenyichalcogenolate fac-
[PPN][Fe(CO)s(TePh},(5cPh)y, ] (n = 1, 2}. Reactions of [PPN][REFe(CO),] (E=Se, R=Me; E=S, R=Et)
and diphenyldichalcogenides yielded ligand-exchange products [PPN]{PhEFe(CO),} (E=Te, Se, S). The
compounds [Fe{CO);(TePh)(ScPh), [ (1} and [Fe(CO):FePh).(SePh)) (2) crystallize in the isomorphous
monoclinic space group Cyp, with @ =32.035(8), b= 11.708(6), ¢ = 28 909(6) A Z=8 R=0048% and R, =
0.044 (1); with a = 32.080(5), b = 11.745(2), ¢ = 28.990(8) A, Z = 8, R = 0.048, and R, = 0.048 (2). The
complexes 1 and 2 crystallize as discrete cations of PPN* and anions of [Fe{CO),(TePh) (SelPh)s I (n=1,
2}, and one halt solvent molecule THE. The geometry around Fe(ll} is a distorted octahedron with three car-
bonyl groups and three phenylchaleogenolate igands occupying facial positions.,

(REE), by anionic iron{0)-chalcogenolate specics may con-
tribute to a betler undersianding of metalchalcogenotate-as-
sisted aclivations of RE-ER (E = Te, Se, 8) bond.

EXPERIMENTAL SECTION

Manipulations, fransfers and reactions of samples
were conducled under N with standard Schlenk technigue
orin a glovebox. Solvents were distilled under N2 from ap-
propriate drying agents [(hexane and tetrahydrofuran (THE)
from Nafbenzophenone; diethyl cther from lithium alu-
minivm hydride; acctoanitrile from CaH:/P:0s)) and then
stored in dried, Na-filled flasks over activated 4 A moloecu-
lar sieves. A nitrogen purge was used on these solvents
prior to use and transfers (0 reaction vessels were via stain-
fess-stee! cannula under positive pressure of Na. The re-
agents iron pentacarbonyl, dimethyldiselenide, diphenyl-
diselenide, dicthylidisuifide, 4-nitrophenyldisulfide, 2,4,5-
trichlorophenyldisulfide, phenylmagnesivm bromide, tellu-
rium powder {Aldrich) were used as received. Infrared
spectra were recorded on a spectrometer (Bio-Rad FTS-7
FTIR) using sealed solution cells (0.1 mm) with KBr win-
dows. NMR spectra were recorded on a spectrometer
{Bruker AC 300). UV-visible spectra were recorded on a
spectrophotometer {GBC 918). Analyses of carbon, hydro-
gen, and nitrogen were obtained with o CHNO analyzer
{Heraeus).
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Preparation of fac-[PPN][Fe(CO)(TePh)(Selh)2] (1)

To a solution of [PPN]{PhTeFe(CO).|*'" (0.456 ¢, 0.5
mmol) in THF {5 mL) was slowly added dropwise PhSe-
SePh (0.156 g, 0.5 mmol) in THF (5 mL). The reaction mix-
ture was stirred at room temperature for 7 h, The solution
changed color into brown-red. The solvent was removed
under vacuum, and hexane was added to precipitate the
product. The brown-red solid was purified by dissolution in
THF and precipitation with hexane. Recrystallization by
dissolving the product in a minimum amount of THE, layer-
ing it with hexane (3-fold proportion), and then cooling (0 0
“C for one week afforded brown-red crystals of [PPN]
{Fe(COR(TePh)(SePh).] (0.537 g, 90%): UV (THF) A
(/M em') 326 (3.06 x 10), 434 (2.27 x 10%), 480 (1.94 x
10%) nm (Table i}; IR (THF) veao 1972(vs), 2031(vs) cm'’;
BC ONMR (CDCNy § 213.1 (CO); Anal. Caled. for
Cs:HusO3NPaTeSeqFe: C, 57.28; H, 3.80; N, 1.17, Found: C,
58.04; H, 4.0; N, 1.26.

Preparation of fac-[PPN]Fe(CON(Tel'h)2(Selh)) (2)

A solution of [PPN][PhSeFe(CO), 1" (0.432 g, 0.5
mmol) in THF (5 mL) was slowly added PhTeTePh (0.205 o,
0.5 mmol)!’! THF solusion (5 mL) at room temperature. The
reaction mixture was stirred for 6 h and occasionafly moni-
tored by IR vatil the reaction was compiete. At this time the
TR spectrum of the product showed two bands atributed to
carbony! stretching modes veeg (THE) 1968(vs), 2027(vs)
cm’). The solvent was removed under vacuum, and hexane
was added o settle out the brown-red solid. Recrystalliza-
tion by dissolving this solid in a minimum amonnt of THE,
layering it with hexane, and keeping in the refrigerator for
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(wo weeks afforded brown-red crystals, The yield was typi-
cally 90%: UV (THF) hna (€/M" cm™) 334 (2.65 % 10,), 464
{2.16 x 10°), 510 (1.81 x 10”) nm (Table 1); IR (THF) vewo
1968(vs), 2027 (vs) am’'; °C NMR (CD:CN) & 214.4 (CO);
Anal. Caled. for Cs;HusOsNPiTeaSeFe: C, 55.04; H, 3.65; N,
1.13, Found: C, 55.40; H, 3.91; N, 1.04,

Preparation of [PPN][Fe(CO){(SR)3) (R = 4-ni-
trophenyl disulfide, 2,4,5-trichlorophenyldisulfide)

A solution of (RS8). (308 mg, 2 mmol for R = 4-ni-
tropheny! disuifide; 425 my, 2 mmol for R = 2,4,5-tricklo-
rophenyldisulfide) in THF (5 mL) was added to [PPN)
[HFe(CO)] (708 mg, | mmol) at ambient temperature. The
clear solution immediately turned dark brown. After stir-
ring the resulting solution for 2 min, the mixture was moni-
tored by FTIR: IR (THF) veo 2006(s), 2062(s) cmi”* for R =
4-mitrophenyldisulfide and 2005(s}, 2052(s) cm™ for R =
2,4,5-trichlorophenyldisulfide were consistent with forma-
tion of fac-[PPN][Fe(CO)s(SR):] respectively. Following
tsolation by washing with hexane and drying under vacuum,
most compounds rapidly decomposed to insoluble solids at
0°C.

Reaction of [PPN][REFe(CO)) (E = Se, R = Me; E =
S, R = Et) with diphenyldicalcogenide
[PPN][MeSeFe(C0)]*’ (80.1 mg, 0.1 mmol) was re-
acted with Ph'feTePh (40.9 mg, 0.1 mmol) (or 31.2 mg of
PhSeScPh; 21.8 mg of PhSSPh) in THFE (5 mL) af ambient
temperature. The reaction mixture was stirred for 5 min (re-
action mixture of PhSeSePh for 1 h; reaction mixture of
PhSSPh overnight) at room temperature; the IR spectrum re-

Table 1. IR, UV-vis, "C NMR and Bond-Length Propertics of [PPN](Fe(COY(TePh)u(SePhysa (n = 0, 1. 2,

3
IR (THF) UV-Vis (THF)  “CNMR (CD:CN)  Bond Distances
Compd Veaofom™! A (&M em™) 8/ppm Fe-E/A Reference
n=0 1975(s), 2035(s) 482 (2.46 % 109, 212.7(CO) 2.450(2) g9
427 (2.96 x 10%),
306 (1.90 x 10
n=1 1972(s), 2031(s) 480 (1.94 % 10°), 213.{CO) 2.500(2) this work
434 (227 x 103, 2 516{cale.)
326 (3.06 % 10™ [L/3(Fe-Tey
2/3(Fe-Se)]
n=2 1968(s), 2027(s) 510 (1.81 x 10%, 214.4(CO) 2.569(2)
484 (2.16 % 107, 2.573(calc.) this work
334 (2.65 x 109 [273(Fe-Te)+
1/3(Fe-Se))]
n=3 1963(s), 2021¢s) 527 (2.13 x 10%, 215.8(CO) 2.630(2)
469 (2.4 x 10, 6

336(2.02 % 10Y
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vealed that all [PPN]{MeSeFe(CON.] [Ve=o (THF) 1807(vs),
2000(m) cm’] was completely converted (o [PPN)
[PhTeFe{CO)} [Ve=o (THF) 1901(vs), 2002(m) cm™'] [PPN]
[PhSeFe(CO)N] [Vewo (THF) 1905(vs), 2007(m) cm’'],
[PPN][PhSFe(CO)) [Vemo (THF) 1909(vs), 2010(m) cm™1*
and other unidentified organic products.

X-ray Crystallographic Analyses of
[PPN}[Fe{(CO)3(Tel'h)(Sel'h)2]-0.5 THF (1} and
[PI'N)[Fe{CO)s(TePh)2(Selh)]-0.5 THF (2)

Dark red-brown crystals of the complexcs suitable for
X-ray crystallography were prepared by diffusion of hexane
into concentrated THF solutions of cach complex under N
in arefrigerator (4 "C). The crystal data are summarized in
Table 2. The unit cell parameters were obtained from 25 re-
flections. Diffraction measurements were carried out on a
Nonius CAD 4 diffractometer with graphite-monochro-
mated Mo K, radiation employing the 6/26 scan mode.

Table 2. Crystallographic Data
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The structure analyscs were initiated in the monoclinic
space group Ca. The structores 1 and 2 were resolved by
the conventional heavy-atom method and refined by least-
squares cycle routines. Crystals 1 & 2 exhibited disorder of
Se and Te atoms. The combined scattering factors, 1/3Te +
2/38e and 2/3Te + 1/38e for 1 and 2 respectively, were used
in the refinement. The molecular structure of complexe 1
appears in Fig. 1. Sclected bond lengths and angles are
listed in Tables 3-4.

RESULTS AND DISCUSSION

Synthesis

The reaction of 1 equiv [(PPN][HFe(CO).] with 2 equiv
{PhTe)s in THF at room temperature results in the formation
of moderately air-, and light-scusitive, dark purple crystal-
line solid fac-[PPN][Fe(CQ)s(TePh)s]. No isomerization or

Compound 1 2
Formula C59H4303‘5NP2F{:SCQTC C59H4 BO3‘5N P:FCSC'{‘CZ
Molar mass/g 1231.36 1279.98
Coalor brown-red brown-ted
Crystal size/mm’ 0.1 x0.45 x 0.50 0.10 % 0.40 X 0.50
Cryst system monoclinic monoclinic
Space group Coe Core
alA 32.035(8) 32.089(5)
BrA 11.708(6) 11.745(2)
oA 28.909(6) 28.990(R)
Bideg 95.00(2) 94.90(2)
VIA? 10802(7) 10886{4)
Zz 8 8
F(000) 4911 4895
AMo KA 0.71069 0.71069
deaelgs em™ 1.514 1.562
268(max)/deg 45 45
Scan mode 0/26 6/29
Scanrange

h 3o 34 -34 10 34

k O 12 D012

{ Oto 31 D3l
No. of reflections 7060 7114
No. of untque reflections 7060 7114
No. of reflens. obsd 3298 3826
A=>201)
Tmin/ Tiyex 0.63/1.00 0.65/1.00
R (all data) 0048 (0.140) 0.048 (0.115)
R (all Data) 0.044 (0.052) 0.048 (0.053)
GOF 1.56 1.78
Residual peak/e A G510 0.650
Residual bolefe A™ -0.540 -0.860
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decomposition of fac-[PPNI[Fe(CO)s( TePh)] was observed
over a 2 h period in refluxing THE. IR measurcments of
ve=o showed that formation of purple solid fac-[PPN]
{Fe(CO)s(TePh);] proceeds via intermediate iron(0)-
phenyltellurolate [PPN][PhTeFe(CO)] complex, isolated
by addition of diphenylditelluride to [PPN][HFe(CO).] THF
in equimolar proportions drop by drop.6 An atmosphere of
CO failed to prevent oxidative addition of PhTeTePh even
when we exposed the mixture of [PPN][PhTeFe(CO)s] and
PhTeTePh under 1 atm of CO in THF at room temperature.
To synthesize iron{II}-mixed-organochalcogenolate-car-
bonyl complexes and to evaluate the influence of coordi-
nated terminal TeR’, SeR’, SR figands in the Fe(CO)y frag-
ment on the reactivity of organochalcogenides, we surveyed
the reactivity of [PhTeFe(CO)] toward diphenyldiselenide
and diphenyldisulfide respectively. An immediae reaction
ensued when diphenyldiselenide was added (o a solation of
[PPN][PhTeFe(COL] in THF at room temperature. How-
ever, we observed no indication of [ormation of fac-
(PPN][Fe{CO)s(TePh}HSPh},] complex in the reaction of
[PPN][PhTeFe(CO)] and {PhS}: under the same reaction
condition overnight on the basis of IR spectra (Scheme 1).
These results clearly indicate that diphenyiditeliuride
was significantly more reactive than diphenyldiselenide and
diphenyldisulfide for oxidative decarbonylation, as demon-
strated by the observations that (PhTe): reacted cleanly and
quickly with [PhTeFe(CO)], and that (PhS), was com-
pletely inert under the same condition even though di-

Fig. 1. Molecular structure of {fac-Fe(COR{MPh};]- (M
= 1/3Te + 2/38¢, (1); 2/3Te + 1/38e, (2.
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Table 3. Selected Bond Angles/deg
(b) [PPN](Fe(CO)3(TePh)(SePh),]-0.5 THF (1) (M = Te = Se)

Fe-M(1)}-C(4)  107.3(3)  M(I)Fe-C(1) 88.4(3)
Fe-M(2)-C(10) 106.6(3)  M(1)-Fe-C(2) 94.2(3)
Fe-M(3)}-C(16) 106.3(3)  M(1)-Fe-C(3) 167.9(4)
M(1)}-Fe-M(2) 84.35(6)  M(2)-Fe-C(1) 94.3(3)
M(1)-Fe-M(3) 84.60(6)  M(2)-Fe-C(2) 169.9(4)
M(2)-Fe-M(3) 8603(7)  M(2)-Fe-C(3) 83.7(4)
C(1}Fe-C(2)  95.6(5) M(3)-Fe-C(1) 172.9(3)
C(1)-Fe-C(3)  94.0¢5) M(3)-Fe-C(2) 83.9(4)
CQ)Fe-C(3)  974(5) M(3)-Fe-C(3) 93.1(3)
Fe-C(1)-O(1)  177.9(9)  M(D)-C4)-C(5) 122.7(8)
Fe-C(2)-0(2)  1789(10)  M({1)-C(4)-C(9) 120.1(9)
Fe-C(3)-0(3)  1765(10)  M(2)-C{10)-C(11)  120.8)
M(2)-C(10}-C(15)  120.3(8)
M(3)-C(16)-C(17)  118.4(9)
M@3)-C(16)-C(21)  121.4(1D)

() [PPN][Fe(COR(TePh)x(SeP)]-0.5 THF (2) (M = Te = Se)

Fe-M(1)-C(4)  106.6(3) M{(1)-Fe-C(1) 88.2(3)
Fe-M(2)-C(10) 105.3(3) M(1)-Fe-C(2) 94.0(3)
Fe-M(3)-C(16) 106.3(3) M(1)-Fe-C(3) 168.3(4)
M(1)-Fe-M(2)  83.80(6) M(2)-Fe-C(1) 93.5(3)
M(1)-Fe-M(3)  83.95(6) M(2)-Fe-C(2} 170.1(4)
M(2)-Fe-M(3)  85.8%6) M(2)-Fe-C(3) 84.7(4)
C{IyFeC(2) 9615 M(3)-Fe-C(1) 17223
C(1)-Fe-C(3)y  94.7(5) M(3)-Fe-C(2) 84.3(4)
C(2)-Fe-C(3) 96.9(5) M(3}-Fe-C(3) 93.003)
Fe-C(1)-0(1) 176.6(9) M(1)-C(4)-C(5) 122.3(9)
Fe-C(2)-0(2) 178.6(10)  M(1}-C(4)-C(9) 120.4(8)
Fe-C(3}0(3) 17840100  M@)-CO0-C(11)  121.0(8)
MQ2)-C(10)-C(15)  119.%8)
M(3)-C(163-C(17) 118.8(8)
M(3)-C(16)-C(21)  120.6(11)

phenyldisulfide is a good reagent for oxidative addition,'*'®
We cxtended this chemistry vsing diphenyldichalco-
genide (PRE): (E = Te, Se, S) and [PPN}[REFe(CO))

Table 4. Selected Bond Lengths/A

{b} [PPN}{Fe(CO)s(TePh)(SePh)s]-0.5 THF (1) (M = Te = Se)

M(1)-Fe 2.5297(19) Fe-C(1) L737(11)
M(2)-Fe 2.5066(21) Fe-C(2) 1.767¢11)
M(3)-Fe 2.4909(20) Fe-C(3) 1.747(11)
M(1)-C(4) 2.007(12) C)-0(1) 1.158(13)
M(2)-C(10) 1.990(11) C2)-0(2) 1.152(13)
M(3)-C(16) 1.984(11) C{31-0(3) 1.156(1%)
(¢} [PPN]{Fe(CO)(TeP):(SePh)]-0.5 THF (2) (M = Te = Se)

M(1)-Fe 2.5860(18) Fe-C(1) 1771(10)
M(2)-Fe 2.5771(18) Fe-C(2) 1.791(11)
M(3)-Fe 2.5421(19) Fe-C(3) 1.770(12)
M(1)-C(4) 2.074(11) C(1)-0(1) 1.142(12)
M(2)-C(10) 2:073(11) C2)-0¢2) 1.126{13)
M(3)-C(16) 2.054(11) C(3)-003) 1.142(14)
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Scheme 1
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(PhTe)a [PPN][Fe(CO)s(TePh)]
)
ez + €O, [PPN][Fe(CO),(TePh);]
{SePh)z T
[PPNY[PhTeFe(CO)] » [PPN][Fe(CO)s(TePh)(SePh),]
{SPh)2 :
— N0 1eaclion
(EtS)2

(i=8e, R=Lh, Me; E=§, R=Dh) as starting materials, The
preparation of iron(il}-mixed-organochalcogenolate com-
plex fac-[PPN][Fe(CO){SePh){TePh);]) was also altempted
by reaction of [PPN][PhSeFe(CQO).] and (PhTe)aby L:1 ratio
in THF at ambient temperature. The IR, UV, PC-NMR
spectral and X-ray diffraction data show that
fPhSeFe(CO).] also promotes oxidative addition of
diphenylditelluride to form [PPN][Fe(COWSePh)(TePh).].
The fact that no fac-[PPN][Fe(CO):(ScPh)(SPh).| complex
was formed in the reaction of {PPN}[PhSeFe(CO)] and
{PhS) indicates a unique rofe of the S-S bond strength of
diphenyldisulfide in this oxidalive decarbonylation reaction
{Scheme 11).

The anionic [PhSFe(CO)T did not promote oxidative
addition of diphenyldisulfide (Scheme HT), whereas the re-

no reaction

action of 1 equiv [PPN][HTFe(COY] with 2 equiv (RS): (R =
4.nitrophenyl disulfide, or 2,4, 5-trichloropheny! disulfide)
followed a pathway reminiscent of reactions of {PhE). (£ =
Te, Se) and [PPN]EHFe(CO),}. This reaction is more vigor-
ous than that of its diphenylditetluride and disclenide ana-
logue {(Scheme IV). [Fe(CO)(SR);]” was less stable than
[Fe(COB{EPh)Y] (E = Te, Se), and rapid deposition of a
sparingly soluble dark decarbonylation precipitale appeared
when solution of [PPN}{Fe(CO)3(SR);] stood under ambient
conditions. Spectrad data for [Fe(COM(SR):] and fuc-
[Fe(COREPh)] (E = Te, Sc) resemble cach other closely
and indicate that the compounds adopt a similur geometry.
Reaction of [PPNY[PhSFe(CO)l and PhleTelPh is
more complex and it is difficult to obtain purc {PPN]
[Fe(CO)3(TePh):{(SPh)] as shown in Scheme TI1.

/—> [PPN][Fe(COMSeP)(TePn). ]
(PhSe)r [PEN][Fe(CO(Selh),}

Scheme 11
(IhTe)
(PPNI[PhSeFe(CO).]
N, (PhS)a .
no reaciion
Scheme II1

{(PhTe)z

/—_‘—) [Fe(COV(TePhy(SPR | + (PR TcFe(COY, ]
[PhSFe(CO).) {PhSe)r

(PhS)

> [PhSeFe(CO).)

no reaction
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Scheme IV

{R8)

-Ph$
[RS-Fe(CO), T (Me-Th),

. PhSe
R = 4-pitrophenyl (Thdeh

PhTe)z
= 2,4,5-trichlorophenyl (Pile):

An important characteristic of the anionic iron{(0)-or-
ganochalcogenolate [PPN]{REFe(CO}] (E = Se, S) com-
plexes is the nucleophilicity of their E atom that can be
tuned by varying the substituent R. For comparison, we in-
vestigated the reactivity of [PPN][REFc(COL] (E=Se,
R=Me; E=S, R=E)° toward diphenylditeHuride, diphenyl-
diselenide, diphenyldisulfide respectively. The IR spectral
data, vceo, show the formation of only ligand-exchange
products, [PhTeFe(CO).], [PhSeFe{CO)T, [PhSFe(CONT
respectively,’ and presumably PhE-ER. No oxidative addi-
tion product was observed (Scheme V). This evidence
shows that electronic modulations at the ligand donor func-
tions are capable of inducing significant alternate reaction
pathway.

The results of formation of these iron({ID-mixed-
phenylchalcogenolate carbonyl complexes demonstrate the
ability of the anionic iron(0)-phenyltellurolate and iron(Q)-
phenylselenolate to act as an excellent species (o build fac-
[Fe(CO)s{TePh){SePhy.sl (n =0, 1, 2, 3}, One aspect of
the reactivity of [REFe{CQO);]" toward organodichalco-
genides can be mentioned: the reaction pathway (oxidative
addition or ligand-exchange) is "ailored” according Lo the
bond strength inherent in the organodichalcogenides and to
the nucleophilicity of chalcogenide aloms in [REFe(CO).]

Scheme V

Liaw et al.

[Fe(CON(SR),I

no reaction

no reaction

[Fe(COM{SRYSePh).} + [PhSeFe{COY,

[Fe(CONLSR)TePh),] + [PhTeFe(CO), )

complexes.
No ligand exchange was observed between the seleno-
late and tellurolate, i.e.

[Fe(CO)(TePh)(SePh),] + PhTeTePh

R.T.
———— N0 reaction

{Fe{CO)s(TePh}(SePh)] + PhSeSePh

R.T.
——— no reaction

Spectroscopy

IR spectira of the carbonyl stretching region of these
complexes {Fe(CO)(TelPh)s], [Fe(COY(TePh)SePh).T,
[Fe(CON(TePh)(SeP)T, [Fe(CON{SePh)s), show an ab-
sorption pattern consistent with facial structure. IR spectral
data of these analogues are reported in Table 1. The car-
bonyl stretching wavenumbers indicate that the replacement
of aTePh ligand with a SePh ligand in these facial analogues
causes a significant shift to greater wavenumbers that indi-
cates the weaker donor ability of the phenylselenolate li-
gand.

[REFe(CO).Y

o
N

(E=Se, R=Me, E=S, R=ED

PhTelr

{PhTe): > [PhTeFc{CO), )
PhSc)2 :

(PhSe) [PhScFe(CO), ]
{Phsy

» [PhSFe(CO),T
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The electronic absorption spectra of these analogucs,
reported in Table [, are dominated by two major feaures in
the region 400 - 550 nm. These bands are tentatively as-
signed as ligand-to-metal charge-transfer transitions, as the
replacement of phenyhellurolate ligand with phenylseleno-
late ligand in these analogues has the significant ¢ffectof in-
creasing ligand-to-metal charge-transfer energies. The e
NMR spectra showing only one signal for each compound,
the anionic fac-iron(Il)-phenylchalcogenolate complex in-
dicate that three CO groups of each compound are fluxional
(Table 1).

Structure

Crystals of 1, 2 consist of well separated cations and
anions and one half solvent molecule; (here is no uncommon
cation-anion interaction. The PPN" cation shows the ex-
pected geometry, The structures ol [Fe(CO(TePh)-
{SePh).], and [Fe{CO»(Telh){ScPl)] anions (Fig. 1) are
similar to the structurally characterized [Fe(COW(EPR)s] (E
=Te, Se) anions.*” The anionic [Fe(CON{(TePhL(SePh)a]
represents the first FeTe,Sess molecular fragment of a
mongnuclear Fe complex. The structure of T consists of an
isosceles triangle of tellurium and selenium atoms with M-
M-M bond angles of 59.68(4)°, 59.73(3)" and 60.57(4)" rc-
spectively, which are comparable to M-M-M bond angles of
59.27(3)°, 59.78(3) and 60.94(3) (M =Te = Sc)in 2.

In complex 1, the M--M (M = Te = Se) contact dis-
tances are 3.379(2), 3.382(2), and 3.409(3} A, to be com-
pared with the MM contact distances of 3.430(2),
3.448(2), and 3.488(2) A found in complex 2, The intra-
molecular PM--MPh attraction is considered for these fa-
cial complexes. We noled the possibility of such an interac-
tion in [Fe(CO)(SePh)s]’, and [Fe{COY(TePh)] ¢ in which
the PhiTe~-TePh contact distance 3.477 - 3.575 A is much
greater than that of a typical single Phle-TePh bond length
2.712 A," and near the Te--Te contact distance 3.495 A that
is considered a significant interchain interaction in a CsaTes
complex." These attractions Te-Se/Se-Se/Te-Te may
contribute to stabilization of fuc-[Fe(CO)(TePh){(ScPh)a]
and fac-{Fe(COY(TePh)o(SePh)] comnplexes.

- Because of the disorder, the exact Fe-Te, Fe-Se bond
distances are poorly determined in the {Fe(CO)a(TePh)-
(SePh}.]” and {Fe(CO)s(TePh)a(Selh}] complexes. The av-
erage Fe-M (M=Se=Te) bond length of 2.50%(3) Ain
[Fe(CO)s(TePh)}SePh).] is in excellent agreement with the
calculated average Fe-M bond length 2,516(4) A by 2/3(Fe-
Se)+1/3(Fe-Te) (average Fe-Te bond distance of 2.630(4) A
in [Fe(CO)s(TePh)s] and average Fe-Se bond length
2.459(2) A in [Fe(COR(SePh)]).*" A similar trend is seen
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in the [Fe(COB(TePh)2(SePh)]” complex; the average Fe-M
(M=Tc=S8e) boud distance 2.568(2) Ain [Fe(CO)s(TePh),-
(SePh)] agrees well with values 2.573(4) A determined
from 2/3(Fe-Te)+1/3(Fc-Se) bascd on the Fe-Se bond lengih
2.459(2) A of [Fe(CO)(ScPh):] and the Fe-Te bond length
2.630(9) A of [Fe(CO)s(TePh);] (Table 1),

CONCLUSION

We demonstrated (he effectiveness of the anionic
Fe()-phenylchalcogenolate species as a (emplate for prepa-
ration of iron(l)-mixed-phenylchalcogenolale complexes,
which have potentially intercsting chemistry that may be
inaccessible with other systems. We gave an account of the
preparation  and characterization  of  these [PPN]
[Fe(COY(TePhu(SePh)sg] (n = 1, 2) complexes, including
the X-ray structure, and the reactivity of [REFe(COL] to-
ward organochalcogenides.  Ligand-cxchange products
were observed in the reaction of [REFe(CON] (E= 8¢, R =
Me; E =8, R = L) with diphenyldichalcogenides.

The analogoues fac-Fe-(1e)s, fac-Fe-(Te)(Se), fac-
Fe-{Te)(Seks, and fuc-Fe-(Se)s complexes exhibit nearly
identical structures but with blue-shifted electronic absorp-
tions, greater wavenumbers associated with carbony!
stretehing modes and greater C (CO) chemical shifts along
the above series. Eilects of various plienylchalcogenolates
tend to be small, with typical variations of 3-6 cm™ in IR
Ve=o and 3-30 nm in UV-visible bands,

SUPPLEMENTARY MATERIAYL AVAILABLE
Complete bond distances and bond angles, atomic pa-
rameters x, y, 7, and Beg, v, i) or U values, struciure factor
amplitudes are available from W.-F. Liaw. Ordering infor-
mation is given on any current masthead page.
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