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The Si=Si bond in the title cyclic structure (1) exhibited unexpected stability toward I,. Thus, the reaction of 1 with
1 equiv of I, in chloroform resulted in selective cleavage of the Fe—Fe bond to afford diiodide (Me,SiSiMe,)[n®-
CsH4Fe(CO),l, (2) with retention of the Si—Si bond. When excess (2—4 equiv) I, was used to react with 1 in either
benzene or chloroform, iodonium-bridged diiron complex { (Me,SiSiMe,)[#°-CsHsFe(CO),J.1*} (Is™) (4) was obtained,
in which the Si—Si bond was still retained. It is noteworthy that 4 contains a counteranion Is~ rather than the
expected I3~, which is the first example for an iodonium-bridged diiron complex to combine a polyiodide anion
larger than I3~. UV irradiation of 2 did not affect the stability of the silicon—silicon bond and, in the presence of
PR3, resulted in CO substitution to give (Me,SiSiMe,)[r7%-CsHsFe(CO)(PRy)l]; (5, R = Ph; 6, R = OPh). The
molecular structure of 2 was determined by the X-ray diffraction method. It is noteworthy that the structure of 2
does not take the expected anti conformation but adopts a gauche one. The length of the Si=Si bond of 2 [2.353-
(3) A] is about the same as that of 1 [2.346(4) A], which can be direct evidence to demonstrate that the Si-Si bond
in the cyclic structure of 1 is not subject to significant ring strain. The molecular structure of 4 was also determined
by the X-ray diffraction method. It is noted that the structure of 4 contains an abnormally large Fe—I*—Fe bond
angle of 121.25(7)°. Of particular interest is the observation that the Is~ anions of 4 are self-assembled into novel
layered, two-dimensional networks with the (Me,SiSiMe,)[#°-CsH,Fe(CO),).I* cations as the template.

Introduction Scheme 1

Silicon—silicon bond-bridged dicyclopentadienyltetracar- Me\s'\llﬂishlﬂeMe Me. '\'Aipi:/%o
bonyldiiron complexes have received considerable attention \% Q =7
recently due to coexistence of the silicesilicon and iron- C”F e co oc-FE S Me
iron bonds in the cyclic structure which leads to the &¢ oc I\|/|e
interesting thermal metathesis reaction between the two 1

bonds (Scheme 1). This reaction was first reported by us

for the title complex {) in 1993! Since then, much effort ~ also been under thorough investigation, which has resulted

in this area has been devoted to explore the scope of thisin recognition of the intramolecular natdfé and the

reaction in related systems. For example, the possibilities of interesting regioselective featutésf this reaction. All the

the reaction in acyclic systedsand in cyclic structures evidence obtained up to now has demonstrated that it is the

similar to that ofl but containing a GeGe bond in place (@) Zhou, X.. Xie, W.. Xu. SChin. Chem. Lett1996 7, 385386
H H — H ou, X.; Xle, ., AU, S.Cnin. em. Le y .

of the Si-Si bond™® or a Ru-Ru bond in place of the Fe (5) Xie, W.; Wang, B.; Dai, X.; Xu, S.; Zhou, XJ. Chem. Soc., Dalton

Fe bond® have been examined. Mechanistic details have Trans 1999 7, 1141-1146.
(6) Xie, W.; Wang, B.; Xu, S.; Zhou, XPolyhedron1999 18, 1647
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Cyclic Structure (MeSiSiMe)[n>-CsH4Fe(CO))»

cyclic structure that is responsible for this reaction’s taking gave 0.18 g (77% yield) d as dark crystals, mp 143145°C. *H
place. But the specific aspect of the cyclic structure that NMR: CDCl;, 6 0.46 (s, 12H, SiMe), 4.90 (dd, = 1.5, 1.5 Hz,
allows the reaction to take place is still in question. i;‘hcg_)&f-)lggg»zd;l-&z 1(-)52H(2), :H,4C|3_|p)(::a)ce;0?:t§ﬁ(3d0-522 (g,

To examine whether the silicersilicon and iron-iron  SIME), 5. = e, 2.V 1z, 4, LP), . =<l
bonds in the cyclic structure have unusual properties, we 2.0 Hz, 4H, Cp):*C NMR (CDCh): 0 =3.75 (SiMe), 85.50, 85.68,

. . ->1 1'% 92 55 (Cp), 213.08 (CO). IR (KBr)vco 2024 (s), 1983 (s) cmi.

have gndertakgn a study on the reg.cnc_)r.ilafmh I2..Th|s Anal. Calcd for GaHaOsFel,Siy: C. 29.94: H, 2.79: I 35.15.
§tudy is so d(_ewsed because both siliesilicon and iron- Found: C, 30.44: H, 2.98: |, 35.29.
iron bonds in other systems have been shown to be gynthesis off (Me,SiSiMe,)[75-CsHaFe(COYol *} (Is) (4). To
susceptible to cleavage by. For example, the reaction of 5 Schienk flask were added 0.12 gif0.25 mmol) and 5 mL of
MesSiSiMe; with |, is an effective route to generate Me  benzene, to which a solution of 0.13 g @f(0.50 mmol) in 5 mL
Sil.11 On the other hand, the reaction of [CpFe(g@vith of benzene was added. The mixture was left at room temperature
I, has been well established to produce the iodide CpFe-for 30 min. During this time black crystals were formed, which
(COXI*2and in the presence of excessn nonpolar solvent ~ was collected by filtration to give 0.19 g (62%, basedljrof 4,
(such as benzene) to afford the iodonium-bridged diiron MP 93-95°C. *H NMR (acetoneds): 6 0.65 (s, 12H, SiMe), 5.45
comple(Cpre(COlI ) coniaing . as he coun (451 20,251 45 804 50 261 4 £
teranion’* Thus, the coexistence of the silicesiliconand | ¢ " - 57°ce™ ™) 60 61 65 Found: C, 18.11: H. 1.72: I
iron—iron bonds in the molecule dfraises a question about

hich of the t bond ill b f tially cl d 61.97.
which or the two bonds will be preterentially cieaved upon When 3 or 4 equiv ofjwas used in above reaction, quantitative

interaction with 4. Herein, we report the results of our study, - yieiq of 4 could be obtained. Similar treatmentbivith 2, 3, and
which demonstrates that only the ireffon bond can be 4 equiv of b in chloroform resulted in isolation of in 7%, 56%,

cleaved by 4 whereas the siliconsilicon bond remains  and 83% vyield, respectively.

u_nphanged, showing ur_1expected stability _of_ the silicon Synthesis of (MeSiSiMey)[55-CsH4Fe(CO)(PRy)I]2 (5; R =
silicon bond. The selective cleavage of the irdgron bond Ph). A solution containing 0.14 g d (0.20 mmol), 0.16 g of PRh
provides the ring-opened product. The molecular structure (0.6 mmol) and 20 mL of benzene in a Pyrex tube was irradiated
of this product has been determined and compared with theusing a high-pressure mercury lamp (500 Wy ®h at room
structure ofl to get information about the suspected ring temperature. The resulting solution was transferred to another flask,
strain in the cyclic structure, especially at the silieilicon where the solvent was removed under vacuum. The residue was

bond. Photochemical properties of the ring-opened productpurified through a column (neutral ADs, 1:1 petroleum ether/ether)
. . . . to give 0.16 g (66% vyield) ob as a green powder, mp 13C
have also been examined. Also reported in this paper is the(dec).lH NMR (CDCE): 6 0.51, 052, 0.53, 0.56 (s, 3H:3H:3H:

isolation of the |0Q0n|um—brldged dnro_n complex which 3H, SiMe), 3.50, 3.51, 3.78, 4.58, 4.61, 5.17, 5.27 (br s, 1H: 1H:
unexpectedly containgas the counteranion. The molecular o 1. 1H: 1H: 1H, Cp), 7.38, 7. 55 (m, 18H:12H, PAIC

structure study of this product has revealed thatghamions NMR (CDCL): & —3.90, —3.66, —3.61 (SiMe), 78.12, 78.41,
are self-assembled into novel layered two-dimensional 81.18, 84.48, 84.77, 88.08, 102.12 (Cp), 128.036.28 (Ph),

networks composed solely of iodine atoms. 221.38 (d,J = 33.05 Hz, CO)3'P NMR (CDCk): 6 68.93. IR
(KBr): vco 1967 (s), 1978 (s) cni. Anal. Calcd for GoHs00,-
Experimental Section Fel,Si,P: C, 52.46; H, 4.23. Found: C, 52.37; H, 4.36.

Synthesis of (MeSiSiMe,)[5°-CsH4Fe(CO)(PRy)l]2 (6; R =

- . OPh). A solution containing 0.14 g o2 (0.20 mmol), 0.19 g of
atmosphere by using standard Schlenk technidteSMR spectra P(OPh) (0.6 mmol) and 20 mL of benzene in a Pyrex tube was

were recorded on a Varian Unity-plus 400 or a Bruker AC-P200 . . . ;
. irradiated with a high-pressure mercury lamp (500 W) 5ch at
spectrometer. IR spectra were recorded using a Bruker Smart 1000 gh-p y p( )

st ¢ El tal | ‘ d usi Vario EL room temperature. The solvent was removed, and the residue was
!ns rument. Elemental analyses _Were per Om_‘e using a vario purified through a short column (neutral 8k, 1:1 ether/CHCI,).
instrument. Chloroform was dried by refluxing ovep(2 and

L : . . The product obtained was washed with hexane to give 0.17 g (67%
distilled under an inert atmosphere. Benzene was dried by refluxing produ \ was w WI x o g(67%

; oo - yield) of 6 as a yellowish powder, mp 168807 °C. 'H NMR
with sodium in the presence _of benzophenone and_dlstllled before (CDCl): 6 0.15, 0.20, 0.30, 0.32 (s, 3H:3H:3H:3H, SiMe), 2.53,
use. Complexi was synthesized as reported previousi@ther

hemical hased and d without furth ificat 2.57,4.04, 4.08, 4.32, 4.34, 4.65, 4.77 (m, 1H:1H:1H:1H:1H:1H:
chemicals were purchased and used without further purification. 4.4}, Cp), 7.21, 7.35 (m, 6H:24H, PHEC NMR (CDCk): 6

Synthesis of (MeSiSiMe,)[°-CsHaFe(COM] > (2). Toa Schlenk 4 38 4 23 —4.13 (SiMe), 75.94, 82.45, 82.89, 84.54, 86.34,
flask were added 0.24 g 4f(0.50 mmol), 0.13 g of,l(0.50 mmol), 97.61 (Cp), 121.57151.45 (Ph), 217.81 (d = 47.69 Hz, CO).
and 10 mL of chloroform. The mixture was stirred at room sip NMR (CDCE): 6 131.30. IR (KBr): veo 1932 (s), 1944 (s)
temperature overnight. The resulting solution was washed with a o1 Anal. Caled for GoHsgOsFel,SibP,: C, 48.54: H, 3.92.
saturated solution of sodium sulfite and then with water and dried g5 ng: C, 49.11: H, 4.06.
over anhydrous sodium sulfate. After removal of sodium sulfate X-ray Crystallography. Single crystals of and4 suitable for
by filtration, the solvent was evaporated under reduced pressure tOX-ray analyses were obtained from hexane and hexanglGH

give a solid residue, which was purified through a column (neutral g, io respectively. Data collections were performed on a Brucker
Al,Q3z, chloroform) to give a brown band. Collection of this band SMART 1000 diffractometer using &» scan technique with Mo
Ka (A = 0.710 73 A) radiation at room temperature. The structures
11) FéaZLI”"i‘re"' Gl %é%%‘é”%‘é%%ﬁ* Semenov, VRass. Chem. Re were solved using SHELX-90 program and refined by full matrix
(12) L;?am’rgh?::? Pauson, P. lI. Chem. Soc1956 3030-3037. least-squares methods B All non-hydrogen atoms were refined
(13) Haines, R. J.; du Preez, A. . Am. Chem. Sod.969 91, 769-770. anisotropically. Hydrogen atoms were added theoretically and

General Methods.All reactions were carried out under an argon
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Table 1. Crystal Data and Structure Refinement for

(MezSiSiMey)[175-CsHsFe(CO} 2 (2) and
{(Me;SiSiMey)[75-CsH4Fe(COY]al T} (I57) (4)

2

4

formula GigHaoF €21 204Sh
fw 722.02
cryst size (mm) 0.2% 0.20x 0.10

cryst system monoclinic
space group C2lc

a(h) 11.5768(11)
b (A) 17.4149(17)
c(A) 13.6659(15)
p (deg) 113.956(6)
V (A3) 2517.8(4)

z 4

pealc (g/cn3) 1.905

abs coeff (mm?) 3.719

6 range (deg) 2.2526.35
no. of reflcns collcd 5167

no. of indpt reflcns 2524

no. of obsd reflcns 1641
goodness of fit orF2 1.014

R1 indices [ > 20(l)] 0.0509
WR2 indices (all data) 0.1355
largest peak/hole (e )  0.634/~1.083

CigHooF el 604Siz
1229.62

0.24x 0.20x 0.10
monoclinic

P2,

8.434(4)
18.966(8)
10.336(5)
96.686(9)
1642.1(13)

2

2.487
6.617
1.98-26.38
9591
5632
3616
0.992
0.0504
0.1088
0.872+0.810

Table 2. Selected Bond Lengths (A) and Angles (deg) for

(MezSiSiMey)[175-CsHaFe(CO}] 2 (2) and
{(Me;SiSiMe)[17°-CsHaFe(CO}l *} (Is7) (4)

Compound2

1(1)—Fe(1) 2.5969(10) Si(H)Si(1A)

Fe(1)-C(1) 1.804(8) Fe(1yC(2)

Si(1)—-C(8) 1.857(7) Si(1yC(9)

Si(1)—C(15) 1.883(6) Fe(HC(3)

Fe(1)-C(4) 2.085(6) Fe(yC(5)

Fe(1)-C(6) 2.103(7) Fe(1yC(7)
C(1)—Fe(1)-1(2) 88.1(2) C(2y-Fe(1)-1(1)
C(1)-Fe(1)-C(2) 93.6(4)  C(3)Si(1)—Si(1A)

C(8)-Si(1)-Si(1) 112.2(3)  C(9)Si(1)-Si(1)
Compound4
Fe(1)-1(2) 2.622(2) Fe(2)r1(1)
Si(1)—-C(5) 1.888(13) Si(2yC(14)
Si(1)-C(11) 1.828(14) Si(HC(10)
Si(2)—-C(13) 1.866(13) Si(2yC(12)
Fe(1)-C(1) 1.78(2) Fe(1)yC(2)
Fe(2)-C(4) 1.766(16) Fe(2)C(3)
Si(1)-Si(2) 2.336(5) 1(2¥1(3)
1(3)—1(4) 2.8596(19) 1(5)-1(6)
1(4)—1(3)—1(2) 177.40(6)  Fe(BI(1)—Fe(2)
C(1)-Fe(1)-C(2) 91.7(7) C(1yFe(1)-1(2)
C(2)—Fe(1)-1(1) 96.2(4) C(4Y-Fe(2)-C(3)
C(4)-Fe(2)-1(1) 90.7(5) C(3)-Fe(2)-1(1)
C(5)-Si(1)-Si(2) 114.8(4) C(14ySi(2)—Si(1)

included in the refinement processes in an isotropic manner. Crystal
data and refinement details for the two structures are given in Table
1. Selected bond lengths and angles Zand 4 can be found in
Table 2. Additional information may be found in the Supporting

Information.

Results and Discussion

lodination Reactions. The reaction ofl with 1 equiv of
I, in chloroform resulted in cleavage of the iremon bond
to give diiodide (MeSiSiMe,)[17°-CsHaFe(CO)]» (2) as the

2.353(3)
1.810(10)
1.872(8)
2.100(6)
2.087(7)
2.103(6)

89.0(3)
104.52(19)
111.1(3)

2.614(2)
1.858(13)
1.869(15)
1.880(13)
1.799(16)
1.80(2)
3.003(2)
2.785(3)

121.25(7)
88.2(5)
93.5(7)
96.0(5)

114.2(4)

Sun et al.
Scheme 2

Me Me
Me-gl—sicMe e, 1°

N > |

oc-Fes=fe~co

be the increased steric hindrance at the siliesiticon bond
compared to the case of M&SiMe;. Electronic effects of
the cyclopentadienylmetal moieties on the reactivity of the
silicon—silicon bond may also exist. Similar steric and
electronic effects on the reactivity of silicesilicon bonds
toward halogens have been reported in the literdttre.

When the reaction was performed in benzene in the
presence of 2 equiv of,liodonium-bridged diiron complex
{ (Me;SiSiMey)[7°-CsHiFe(CO).l T} (1s7) (4) was obtained
(62% yield, based of) (Scheme 2). It was found that the
counteranion in this complex appeared to $e tather than
the expectedsl as in the case of[CpFe(CO})] "} (157).12
The same product was obtained in quantitative yield when
3 or 4 equiv of § was used. During these processes, the
silicon—silicon bond still remained unchanged.

To confirm the stability of the siliconsilicon bond
observed above, the reaction was monitored byth’MR
spectroscopic method in chlorofordh-It was found that,
upon being mixed with 1 equiv of,l 1 was quickly
transformed into the iodonium-bridged intermediate §Me
SiSiMe)[17°-CsHiFe(CO)Y].l* (3) (Scheme 1), accompanied
by formation of a small amount &. It was noted that the
IH NMR spectrum of3 exhibited a singlet for SiMe protons
at 0.62 ppm and two pseudotriplets for Cp groups at 5.16
and 5.50 ppm, which was completely different in chemical
shifts from those of as well as ofl. As the time prolonged,

3 was gradually transformed int@ in about 5 min. No
product from cleavage of the silicersilicon bond was
observed. When 2 equiv o was used,3 was formed
immediately but transformed int® slowly with a half-life
time of about 40 min. This is due presumably to the

only isolated product (Scheme 2). No product from cleavage formation of &~ which ifs less reactive than™las a
of the silicon-silicon bond was obtained. This result is Nucleophile to react witt3.*> No cleavage of the silicon

consistent with the expected property of the ir@mon bond,
but the stability of the siliconsilicon bond is somewhat
unexpected. A probable reason for this phenomenon may

4078 Inorganic Chemistry, Vol. 42, No. 13, 2003

(14) West, R. InComprehensie Organometallic Chemistrystone, F. G.
A., Abel, E. W., Eds.; Pergamon: Oxford, U.K., 1983; Vol. 2, pp
365-397.



Cyclic Structure (MeSiSiMey)[n5-CsH4Fe(CO)),

silicon bond was observed although exceswéas present  Scheme 3

in the reaction process. When 3 equiv gfias used in the me e Me
IH NMR experiment3 disappeared quickly in about 2 min. o >
X . ! . 2 PRy/hv ] |
In this case, however, instead of being transformed Zrito 2 PR.-Fe~— __Fe-pR
.. . . . -2CO 3 Oé | \CO 3
precipitated out through combination witt Ito form a large
amount of crystals oft in the NMR tube at the end of the 5: R=Ph; 6: R=OPh

experiment. This formation of from chloroform is unex- o .

pected and very interesting. It means that for preparation of SyStem, CO substitution for the PiRgand took place to give

the iodonium-bridged intermediate product it is not necessary the product (MeSiSiMe;)[5°>-CsHaFe(CO)(PR)I]: (5, R =

to use a nonpolar solvent. According to this finding, larger Ph; 6, R = OPh) (Scheme 3). The formation &fand6

scale preparation af in chloroform was carried out. It was indicates that CO loss can occur during the irradiation

found that the same produdtcontaining the counteranion ~ Processes but the coordinatively unsaturated iron center thus

Is~ could be obtained in 7%, 56%, and 83% yield when 2, formed is not able to cleave the silicerilicon bond. Similar

3, and 4 equiv of 4 were used, respectively. photochemical stability of siIiCOﬁsi_Iic_on bonds has been
All the results obtained above evidently demonstrate that OPServed in the system;t Me;SiSiMe,CsHa)Fe(CO)-

the silicon-silicon bond is stable toward.|According to ~ Me,***°although silicor-silicon bonds linked to the metal

this stability, it looks like that there is no significant &oms [e.g. CpFe(C@jiMe;SiMe,Fe(CO)Cp' ] are easily

molecular strain at the silicersilicon bond. This question c!eaved by the coordinatively unsa.tl.Jrated iron centers formed

will be further clarified through study of the molecular Via CO loss under the same conditidf$? It seems that the

structure o (see below). It is noteworthy thatcontaining ~ Photochemical stability of siliconsilicon bonds  linked

the counteranionst is the first example for an iodonium- indirectly to the metal atoms through Cp ligands is a common

bridged diiron complex to combine with a polyiodide anion feature. _
larger than 4. The fact that onlyd~ but neither a smaller 5and6 were chf_iracterlzed by elemental analyses as well
nor larger polyiodide anion was produced when different @S by spectroscopic methods. NMR spectrum o6 showed

amounts of 4 were used is quite interesting. The formation that it was a mixture ofac andmesoisomers in a ratio of
of the stable well-organized network of~lanions (see about 1:1. Each of the isomers should give rise to two singlets

below), especially the template effect of the (BiSiMe)- for SiMe, protons due to influence of the chiral center, and
[175-CsHaFe(CO).l* cations on the formation of the net- four such singlets were indeed observed for the mixture of
works, should be responsible for this phenomenon. the two isomers. The Cp groups which should exhibit four

2 and4 were characterized by conventional elemental (C P&aks for each isomer, however, gave only seven peaks for

and H) analyses. For the productsdofodine contents were ~ the two isomers due to accidental degenerdey.NMR
also determined. Th&H NMR spectrum of2 recorded in spectrum o6 showed that it was also a mixture k& and

chloroformd showed, as expected, a singlet for SiMe groups Mes0isomers similar to the case & In this case, four
and two sets of pseudotriplets for the Cp protons. The singlets for SiMe protons and eight peaks for the Cp groups
NMR spectrum of4 in chloroformd could not be obtained ~ Were all observed. TheC NMR spectra ob and6 showed

because it became sparingly soluble in chloroform after being the Presence abc andmesasomers, although the numbers
precipitated from the solution. However, acetahewas  ©f the peaks were generally less than expected due to

found to have good solubility fos. The spectrum thus degeneracy. Only one peak could be observed fordie

obtained in acetones also showed a singlet for SiMe groups 2ndmesoisomers in the”'P NMR spectra of eithes or 6

and two sets of pseudotriplets for the Cp protons. But the /S0 due to degeneracy. The IR spectrurb gave a narrow
chemical shifts were obviously different from those »f ~ @nd strongrco band which was split into two on the top
recorded in chlorofornut as well as in acetonds. The 13C due to the presence of thiac and mesoisomers. The IR
NMR spectrum of2 exhibited one signal for SiMe, two spectrum of6 showed a situation S|m|Iqr to that &f bu.t
signals for Cp, and one signal for CO carbon atoms at the the corresponding peaks appeared at higher frequencies due
expected chemical shifts. TH&C NMR spectrum ot was (O lower electron-donating ability of P(ORmompared to

not obtained because it was transformed gradually tto  that of PPl Separation of theac andmesasomers proved

upon being dissolved in acetode-The IR spectra o2 and to be difficult due to their similarity in physical properties.

4 gave generally two absorption bands due to symmetrical Mole_cular Structures. The mo_lecular structure & was
and asymmetrical vibrations of two germinal CO groups, determined by the X-ray diffraction method. A molecule of
which is in accord with the structures. 2 (Figure 1) hasC, symmetry. The conformation around the

Photochemical ReactionsThe silicon-silicon bond in  Silicon—silicon bond appeared to be gauche (Figure 2) rather

the cyclic S_trUCture 01 has been known to be stable under (15) Pannell, K. H.; Cervantes, J.; Hernandez, C.; Cassias, J.; Vincenti, S.
photochemical conditionsAfter the cyclic structure has been Organometallics1986 5, 1056-1057.

opened, reexamination of the stability of the siliesilicon (16) fgggel”i K is Castio-Ramirez, J.; Cervantes-Le@ganometallics
bond of2 under photochemical conditions should also be of (17) pannell, K. H.; Sharma, H. Organometallics1991, 10, 954-950.

interest. It was found that upon being irradiated with a high- (18) 'ilgegnf,lg-é?;n;gghima, N.; Kurita, H.; Ogino, Rrganometallics
pressure mercury lamp the silicosilicon bond of2 was (19) Schubert, UAngew. Chem., Int. Ed. Engl994 33, 419-421.

not affected. When the RRgand was added to the reaction (20) Sharma, H. K.; Pannell, K. KChem. Re. 1995 95, 1351-1374.
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Figure 1. ORTEP plot of (MeSiSiMe&y)[1°-CsHaFe(CO}l] 2 (2). Thermal
ellipsoids are given at the 30% probability level.

cs Figure 3. ORTEP plot of the cation part df(Me;SiSiMe)[#°-CsHaFe-
: (COX]217}(I57) (4). The counteranion is omitted. Thermal ellipsoids are
given at the 30% probability level.

C9A 53° 1 72°

C8A
errors, indicating that there is no obvious molecular strain
at the Si-Si bond in the cyclic structure @ It is noteworthy

co”’ 65° “c3 that the bond angle of Fd*—Fe is 121.25(7) which is
C3A abnormally large compared to the reported angle of 110.8(1)
Figure 2. Newmann projection along the silicersilicon bond axis of for the case oF. This difference between the two complexes
(MezSiSiMe,)[7°>-CsHaFe(CO}]2 (2). indicates that the bond angle at the iodonium center is quite

flexible. It has been reportétthat the bond angle is generally

than the expected anti one. The reasons for this unexpectedgpgitive to steric effects between groups attached to the
conformation were not determined in this work. It may be ;,4onium center and when the attached groups are not

stabilized either by an intermolecular interaction of crystal particular bulky, this angle tends to take a value of 8

packing or by an intramt_)lecularly attractive interaction optimize the employment of its p-orbitals. This has been
between groups at two silicon atoms. The two Cp groups gpqerved in the case of diphenyliodonium i@), (vhere the
that are nearly parallel to each other with a dihedral angle C—1*—C angle is 922 It is noteworthy that if solely
of 10.18' may be responsible for such an attractive inter- yetermined according to these angles, the orbital hybridiza-

action, if it exists. The length of the SBi bond was  jon 4t the iodonium center should be?sgi, and pure p in
determined to be 2.353(3) A. It is interesting to compare the cases o4, 7, and 8, respectively. Thus, it will be

this bond length after the cyclic structure was opened with interesting to see in the future if an even larger bond angle

tklat befor_e opening_ of the cyclic structure [2.346(4) A in of 18C featuring an sp hybridization at the iodine atom could
1']. In doing so, it is found that the lengths of the two o aached in case of special steric demands.

S'_S'. bonth are ak%(r)]gt .th; sa;me_dwnhlnt thf] Im:'r:st?r: The structure of thest anion is shown in Figure 4. As
experimental errors. This IS direct evidence to show tha eusually seen, thest anion consists of a linear1 anion

silicon—silicon bond in the cyclic structure dfis not subject [12)=1(3)—I(4), 177.4] and an } molecule?® The bond

to significant ring strain. Although it has previously been lengths within the 4~ anion [I(2)-1(3), 2.8596(19) A, and
noted that the boatlike conformation of cyclic structurel of I(3)—1(4), 3.003(2) A] and within thégl molecule “65)_

may cause a certain extent of molecular sttatrgeems that I(6), 2.785(3) A] are also normal
this kind of molecular strain caused by the ring conformation o '

is not strong enough to lead to detectable weakening of the Between the J- anion and thel molecule, significant
silicon—silicon bond. This is in accord with the observed interaction [I(2)-1(6). 3.460 A] and weak secondary inter-

- . . . action [I(3)—1(6), 4.157 A] exist to combine the two species
isr:f;b Igtgcgfjr?t]eths;“i%:_tzwﬁggnb g??h(;flsig\r?/fr:nls fllélcnt?onic into a relatively discrete unit ofst having approximately
i - a1 e )
effects (see above). an L-shape [I(3)}1(2)—1(6), 79.7].?* It is interesting that

i these 4~ units are linked together through different interac-
The molecular structure &f was also determined by the

k ) e tions to result in formation of a two-dimensional layered
X-ray diffraction method. The structure of the cationic part gctyre. The interaction scheme has been shown in Figure

of 4 (Figure 3) hasC, symmetry. The lengths of the F¢ 4, in which eachd~ unit is linked to the next one through
bonds are 2.622(2) and 2.614(2) A, which are slightly longer significant interaction [I(2}1(5')/1(2"")—I(5"), 3.578 A] to

than the terminal Fel bond of 2 and the bridging Fel o yranched infinite chains. Cross-linking of these chains
bonds [2.581(2) and 2.595(2) A] §fCpFe(CO)].l*} (BF4")

(7).2: The length of the SiSi bond is 2.336(5) A, also quite (22) Wright, W. B.; Meyers, E. ACryst. Struct. Commurl972 1, 95—

close to those o and1 within the limits of experimental 97.
(23) Tebbe, K.-F.; Buchem, RAngew. Chem., Int. Ed. Engl997, 36,
1345-1346.
(21) Cotton, F. A.; Frenz, B. A.; White, A. J. Organomet. Chenl973 (24) Kloo, L.; Svensson, P. H.; Taylor, M. J.Chem. Soc., Dalton Trans
60, 147—-152. 200Q 7, 1061-1065.
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Cyclic Structure (MeSiSiMey)[n5-CsH4Fe(CO)),

Figure 4. Structure and cross-linking scheme of tle &nion, showing
interactions ranging up to the van der Waals distance of 4.30 A. Thermal

ellipsoids are given at the 50% probability level. Figure 6. View of the k~ networks along the-axis, showing the channels

surrounded by 11 iodine atoms. The good fit of the shape of the channels
with the cation is shown in the central unit cell.

2 %v%?‘ Conclusions

The silicon-silicon bond in the cyclic structure of title
complex1 has been found to be stable towagdThis has

@SeE@ At - .
o ) ’—m Toihmasess oo resulted in selective cleavage of the ireiron bond by } to
Rz give the ring-opened diiodid2 The molecular structure of
3\ 2 determined by the X-ray diffraction method provides direct
SFim = N evidence to conclude that the silicesilicon bond in the
Figure 5. View of the layers of thes” networks along the-axis, showing cy<_:I|c Strucw_re Oﬂj IS ”‘?t subject to significant ring stral_n.
location of the cations between the layers in the central unit cell. This conclusion will be important for further understanding
the mechanism of the thermal rearrangement reaction that
through weak secondary interactions [H4(6"")/1(4'")—1(6"), occurred for the cyclic structure. Photochemical stability of
4.194 A] forms the layered structure. The distance betweenthe silicon-silicon bond of2 has also been observed. It
two adjacent layers (Figure 5) is 8.434 A. The (HiSiMey)- confirms that a silicorrsilicon bond linked to a Cp ligand

[7°-CsH4Fe(CO)].I T cations are located between the layers cannot be cleaved by the transition metal center even if CO
to form a huge sandwich-like structure. The top view of the loss has occurred. The study on the reactiohwfth excess
layers is illustrated in Figure 6. It shows the structure and |2 has also resulted in the isolation of the iodonium-bridged
stacking of the networks which form channels surrounded diiron complex4 containing unexpectedlys1 rather than

by 11 iodine atoms with a diameter of about 10 A [{4) ls~ as the counteranion. The molecular structure 4of
1(4"), 9.652 A, and I(5—1(5"), 10.336 A]. The cations reside determined by the X-ray diffraction method shows self-
in the channels. It is very impressive that the shape of the @ssembly of thesl anions to form novel layered, two-
channels has a good fit with the dimensions of the cation’s dimensional networks composed solely of iodine atoms. The
structure, which unambiguously demonstrates the templatecationic part of the complex demonstrates obvious template
effects of the cations on the formation the iodine networks. €ffécts on formation of the network structure. This template
Weak interactions that exist between the bridging iodonium €ffect can well explain why the anions have always been
and the network iodine atoms [I)(2), 4.210 A, and I(1) pr_oduced when different equivalents gfdre used to react
I(5), 4.424 A] may contribute to the realization of the With 1.

template effects. Also noticeable in Figure 4 are the bond Acknowledgment. We thank the National Natural Sci-
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