X-Ray Crystal Structures of Metal Thiolates
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Abstract Structures Synthesis

Metal thiolates have been an important factor in regulating electron transport, but .

L. Reaction 1
are yet to be fully understood. The X-ray structural characterization of metal
thiolates, such as a revisit of [CpFe(CO)(u*-SC4H,OCH.)], which we reported RQSH - Nan —dbed, R—@SNa
earlier, will begin to provide a better idea of the internal chemistry of such THF
compounds. X-ray data for this report were collected using an Enraf-Nonius
CAD4 diffractometer. Reaction 2
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Organisms at all levels of complexity have been found to have iron-sulfur
proteins. Many of these proteins have interactions with two iron atoms through )
cysteine side chains. These iron-sulfur structures at active sites are involved in @

electron transport as well as a number of other catalytic functions. Electron-
tunneling calculations indicate an efficient electron-transfer pathway from the
[Fe2S2] cluster to a heme.! Using phenyl thiolates as the ligands complexing the
iIron atoms, the substitution of the phenyl ring can affect the electron donating
power of the thiolate sulfur which should affect the covalency of the metal-ligand
bond.? To probe the inductive effect, it is necessary to evaluate substituents
which have varying electron-withdrawing and —donating strengths. McGuire et
al. found that the carbonyl frequency might be employed as a gauge of the donor
ability of the thiolate ligand.® They also reported that reduction of Fe-S
distances, as determined by single-crystal X-ray crystallography, was indicative
of diminished Fey,;-S,,; antibonding.?

co
Ly
/\SOR +2C0
Fe
C£

o
3
\
T‘._
\“-(D
oV |
O o
p
py
o :
%)
N K

Where R = OCH3z and CF3

Comparison of Compounds

[CpFe(CO)(SCeH,OCH,)],  [CpFe(CO)(SCeH,CFy)];

ppi
Bond Distances (A) Bond Distances (A)
Di-p-4-trifluromethylphenylthio-bis(cyclopentadienyl carbonyl iron) * No H Atoms Shown
_ _ Fel-S1 2.269(3) Fel-S1 2.276(3)
General Method for X-ray Crystallography DISCUSSIOH Fel-S? 2.278(3) Fel-S2 2.261(2)
crystal mount on glass fiber by epoxy - Fe2 S21 thiolat 9 thesized at C Uni v b Fe2-51 2-266(4) Fe2-S1 2-273(2)
cell detn, refls o5 trY\éoS[anie me]tholg ate compounds were synthesized at Cameron University by Fe2-S2 2.263(3) Fe2-S2 2_271(2)
ﬁglcliicalli;[g]r,l 20 range. deg Il\;l)(ﬁfa graphite monochromated Fel-C13 1'745(13) Fel-C13 1'770(8)
A 0.7107é . Th?olate (1) conta?ns the electron-d(_)nating_group, -OCH, Fe2-C26 1_745(14) Fe?2-C26 1_745(8)
temp, K 203  Thiolate (2) contains the eleCtron'WlthdraW|ng group, -CF3 Ol'C13 1135(13) Ol'C13 1125(9)
Diffractometer Enraf-Nonius CAD-4 at Cameron Universit
scan technique 09-20 Y « X-ray diffraction data was collected at Cameron University on an Enraf-Nonius 02-C26 1-144(13) 02-C26 1-150(9)
scan speed, deg min  4-16 (in omega) CAD-4 Diffractometer employing serial detection at room temperature
scan width, de 1.0+0.35tan 0 . .
20 range, deg ) 250 « Corresponding bond distances and bond angles for (1) and (2) were compared Bond Angles (degrees) Bona Angles (degrees)
absorption correction  Empirical psi scans . . .
solution method Direct method « Fe-S II:[))on(éII ((J]Illstances are net srr\]orter In ((1)) trrllan t?]ose In ((2)) S1-Fel-S2 79_()8(12) S1-Fel-S2 79_74(8)
- « Fe - C bond distances are net shorter in (1) than those in (2
E);ggf;gg \T\zzgx 4 SHELX 5 ORTEP3. 4 - Fe—-S—-Feand S-Fe-Sbond angles are net smaller in (1) S1-Fe2-52 79'44(12) S1-Fe2-S2 79'57(8)
. ] ! ! Fel-S1-Fe2 97.93(13) Fel-S1-Fe2 98.27(9)
scattering factors International Tables for Crystallography Vol. 4
H atom treatment Hydrogen atoms idealized and refined with riding constraints Fel-S2-Fe2 97-75(13) Fel-S2-Fe2 98-77(9)
01-C13-Fel 176.0(11) 01-C13-Fel 178.1(7)
Formula [CpFe(CO)(SC,H,OCH,)], (1) [CpFe(CO)(SC,H,CF,)], (2) _ _ _ _
crystal size, mm 0.23 x 0.16 x 0.06 0.52 x0.19 x 0.06 : 02-C26-Fe? 178'1(10) O2-C26-Fel 177'9(7)
crystal color Red Colorless Works C|ted
a,b,c, A 20.720 (8), 12.471 (5), 21.122 (7)  10.491(4), 12.305(5), 12.794(4)
a,f,y deg 90, 114.94 (3), 90 61.26(3), 67.42(4), 68.423(3) 1. Bowen, A.M., Johnson E.O.D., Mercuri, F.,, Hoskins, N.J., Qiao, R., McCullagh, ACknOWIGdgmentS
space group C2/c P-1 J.S.0., Lovett, J.E., Bell, S.G., Zhou, W., Timmel, C.R., Wong, L.K., and Harmer,
Z 8 2 J.R. Journal of the American Chemical Society 2017, ASAP (doi: The authors acknowledge funding from Cameron University, the Cameron
F (000) | 2367.65 655.91 10.1021/jacs.7b11056) University Foundation, the Department of Chemistry, Physics, and Engineering,
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