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Dithiolanes and Oxathiolanes Obtained from Cymantrene
Derivatives: Synthesis and Properties
Lyudmila N. Telegina,*[a] Tatyana V. Strelkova,[a] Mariam G. Ezernitskaya,[a]

Vladimir G. Alekseev,[b] Aleksander F. Smol’yakov,[a, c] and Elena S. Kelbysheva[a]

Novel cymantrene derivatives containing dithiolane and oxathi-
olane five-membered cycles were prepared. Their spectral, opti-
cal, and redox properties were investigated by NMR, IR, UV–vis
spectroscopy, and CV. Under the conditions of irradiation and
subsequent dark reaction, the effect of ligand exchange on
physicochemical properties was studied. Photolysis of tricar-
bonyl complexes leads to the formation of rare, stable four-

membered chelate complexes with Mn─S bond, one of which
has been successfully isolated and characterized by X-ray. How-
ever, in the presence of a competitive external ligand (L), the
Mn─S bond dissociated, followed by the formation of new
dicarbonyl complexes with the Mn─L bond, that shows the
hemilabile nature of the Mn─S bond in chelate complexes.

1. Introduction

Dithiolanes and oxathiolanes are important classes of com-
pounds that are widely used in various fields. Thioacetal
and thioketal groups are mainly used as protecting groups
for carbonyl derivatives.[1–5] Thioacetals are precursors or
intermediates in the preparation of difficult to obtain
classes of sulfur-containing compounds, such as thiocyano-
thioesters,[6] disulfide-linked-dithioesters,[7] substituted ketene
diothi(ol)anes,[8] and so forth. Thiolanes behave specifically
when interacting with various metals and their derivatives.
The main process of complex formation is the opening of
the dithiolane ring. In particular, an efficient method for the
preparation of Ru–dithiolate alkylidene complexes starting
from cyclic thioacetals was reported, resulting in Ru-synthon
in good yield.[9] The reaction of thioacetal with Ru(cod)(cot)
or Ru(PPh3)3(H)2 lead to the elimination of the carbonyl com-
pound and the metal atom formed S─Ru─S bond. However, in
a number of cases, ruthenium forms complexes without ring
opening with one of the sulfur atoms.[10] Since thioacetals form
complexes with a wide range of metals, effective fluorescent
chemosensors for metal ions, such as Hg2+, were created on
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their basis.[11–14] The process of recognition by such probes is
carried out using a chemical reaction between the sensor and
the detection object with the formation of photoactive com-
pounds having a different structure, which leads to a change
in spectral properties and allows for the implementation of
optical detection of metal ions. The advantage of such probes
is the stability of the resulting complexes and the ability to
maintain the detection signal for a long time. Ferrocenated
thiols and bis-dithianes were obtained and described,[15] which
were unique detectors for ions of various metals. In this work,
we did not describe the mechanism of metal recognition by
thioacetal derivatives, in connection with which the question
remains whether the opening of the thioacetal ring occurs
during complex formation. However, it was shown that the
ferrocenyl derivative of dithiolane can act as a ligand and
form a complex with copper without opening the thiolane
ring.[16]

It is known that cymantrene (cyclopentadienyl tricarbonyl
manganese, (C5H5)Mn(CO)3) is a unique half-sandwich com-
pound capable of entering into ligand exchange reactions and
forming coordination complexes with various donor ligands.[17–18]

Photolysis of cymantrene derivatives, in the side chain of which
there are fragments capable of coordination with the man-
ganese atom, can lead to the formation of chelate dicarbonyl
complexes with different thermodynamic and kinetic stabil-
ity. We previously showed that sulfur-containing derivatives
of cymantrene, as a result of photolysis leading to dissoci-
ation of the CO ligand, form thermodynamically stable and
kinetically hemilabile in solutions coordination four-membered
chelate complexes.[19] The changes in spectral and electrochemi-
cal properties were observed. In this regard, we obtain a series of
dithiolane and oxathiolane derivatives of cymantrene (Scheme 1),
in which the sulfur atom is located in the 2 position of the side
chain, and study their photochemical behavior using IR, NMR, UV
spectroscopy, and CV.
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were measured (3.85° ≤ 2� ≤ 61.534°), 3545 unique (Rint = 0.0407,
Rsigma = 0.0346), which were used in all calculations. The final R1

was 0.0320 (I > 2σ (I)) and wR2 was 0.0832 (all data).
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