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STEREO- AND ENANTIOSELECTIVE REACTIONS OF ORGANOSULFUR COMPOUNDS
MEDIATED BY TRANSITION METAL COMPLEXES

WOLFDIETER A. SCHENK*, JURGEN BEZLER, NICOLAI BURZLAFF, EBERHARD
DOMBROWSKI, JURGEN FRISCH, NIKOLAI KUHNERT, and IRENE REUTHER
Institut fUr Anorganische Chemie, Universitdt Wirzburg,

Am Hubland, D-97074 Wirzburg (Germany)

Abstract A number of otherwise unstable organic sulfur compounds
such as thioaldehydes, sulfines, and sulfenes, can be produced and
stabilized in the coordination sphere of pseudotetrahedral half-
sandwich type complexes of ruthenium and rhenium. These complexes
can then be used for different types of sterecselective addition
reactions. Similarly [CpRu(S,S—chiraphos)]+ can be used as a chi-
ral suxiliary in the enantioselective oxidation of thiocethers.
Facile demetalation reactions are also available to liberate the
organic product from the complex.

THIOALDEHYDES

Recently we have found a new synthetic access to complexes of aromatic
thioaldehydes.1

Ph,C*
. 3 . —c=rurl*
Cp(R3P) Ru—~S—CH,R ———> [Cp(RSP)ZRu S=CHR]

-Ph3CH

With sterically undemanding phosphine ligands (MesP, Me2PC2H PMez)
these complexes exist as rapidly equilibrating mixtures of n~ and n
isomers. The reaction can be extended to q?—thioaldehyde complexes of
rhenium which are obtained as diastereomerically pure pairs of (RR,SS)

. 2
enantiomers.

PhSC+ o5 ..
Cp(R5P) (NO)Re—S—CH,R  ~——> [Cp(RéP)(NO)Re | ]
~
~Ph.,CH CHR
R = CHy, CgHg, CgH,Cl, CGH,O0CHS; R= Ph, OPh, i-Pr

X-Ray structure determinations show that in the ql form the C-S dis-

tance is that of a double bond (163.2 pml) while in the q? form this
367
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bond is lenghtened to 170 pm.2
H S
Ru ,,fé Re'//,'
577 e H,00H, ~c
% C.H

H"65

Ru-S 231.4 pm Re-S 237.6 pm

S-C 163.2 pm S-C 170 pm

Re-C 220.7 pm

The thioaldehyde complexes undergo Diels-Alder additions with cyclopen-
tadiene as well as open-chain dienes. The additions are only moderately
diastereoselective (20 - 40 %de) but, in the case of cyclopentadiene,

highly exo-selective.

THIOLACTONES

Biaryl-thiolactone complexes are obtained via a simple ligand exchange?

e OOL. O0L.x

+ — Ru~ "Phy
Phy R 0
[ u\SD\ R R ° s
Phy ‘=
R A
R =H, Me, OMe

F3

N S——{
PhP  PPhz = PhP” “PPhy, PhoP” “PPhp, PhgP PPhy

The complex [CpRu(S,S-Chiraphos)]+ is well-suited as a chiral auxiliary
to effect an enantioselective ring-opening of the thiolactone bridge,

as shown in the following equation.

Phz |, X Phy |, OO
il"'[; @ P’&; i!n P‘S& M
s LiAIH, NS g
AR,

o o P
Ru~ Pphz Ru~ th MaJ, heat

HaC O o &, HacOH &I_? H3COH

74% de
CHa CHg CHa
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SULFINES

For the synthesis of sulfine complexes a number of methods are now av-
ailable, including elimination reactions of sulfinato complexes, methy-

lene transfer to SO complexes, and oxidation of thioaldehyde complexes.

T£,0,-0Tf 0 RHCN +

I 2 N 2 =0
LM=S—CHR —=—> L M—ST «——E— L M—5F
~T£OH NCHR N,
) 1
9 SiMey W +_S=0 (0] +
LM=S—C~H ——— M| €«———— L M—S=CHR
b ~Me ;S10H N CHR

LnM = CpRu(PRé)z, Cp*RU(PMez)Z; R = H, CH,, Aryl

31

SULFENES

Similar sulfene complexes have recently been obtained by methylene ad-

dition to 802 complexes.4

i
0 +_5=0
L M—S + N, —s L M|
Ty 2 N, " CHR

_ * . —_
LM = CpRu(PR Cp*Ru(PMes),; R = H, CH

3) 90 3

The high electrophilicity of these compounds can be exploited for C-C

coupling reactions with, e.g., enamines and metalated B-ketoesters.

3
MO COLR
ll 7 \
R an 41\ _S=0 &? Rl 2 R 3
LM—S -— LM I = 7, Ln~s CO.R
_<<\/)L\ \\CHR 0 Rl2
07 N R?

For R = CH3 these additions occur with high diastereoselectivities.
Decomplexation routes to give esters of either the corresponding sul-

fonic or sulfinic acids have also been developed.
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SULFOXIDES

Transition-metal coordinated thiocethers can in favorable circumstances
be oxidized to sulfoxide complexes. Again, CpRu(S,S-chiraphos) is a sui-

table chiral auxiliary which renders this reaction enantioselective.5

R | R(%) S(X)

ol s ;3‘ Nal Ph [27(s) 73(-)

P;.%@_ ooy 70 Pg;u@u\ AL
C p} SSmp T C p) ﬂ—lr R7CHy  CHaPh | <1(4) 298(-)
Phy Phy

i-Pr [83(s)  7(-)

Decomplexation of the sulfoxide is achieved by heating the complex with

sodium iodide in acetone.
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