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GRAPHICAL ABSTRACT

[Os(H)(CICO)PPhg)g]

Z N\ /e
~
i

| — PPh;

[Os(H)XCO)PPh3),(L)ICI (1)

-
3
©

AL
>
=
[72]
c
[
)
£
T

0
300 350 400 450 500 550 600 650 20 30 40 50 60
A (nm) 1 (ns)
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Abstract

A new osmium(ll) carbonyl complex, [Os(H)(CO)(RRXKL)] (1) with thioether containg NNS

donor ligand (where L = 2-(ethylthio)-N-((pyridireyl)methylene))benzenamine) is

synthesized and characterized by various specfpasdechniques. The distorted octahedral
environment around osmium in the complex is cordunby single crystal X-ray structure.

Cyclic voltammogram in acetonitrile exhibits Os(@p(Ill) oxidation and ligand based

reduction. The complex effectively catalyzed trensfer hydrogenation reaction of ketones in
high yields ini-PrOH. The electronic structure and redox propertee interpreted by DFT

studies.

Keywords: Osmium carbonyl complex; X-ray structugéectrochemistry; DFT calculation; Transfer

hydrogenation.
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1. Introduction

The search for highly efficient transition metalnfmgeneous catalysts is a current issue of
industrial relevance for the synthesis of valualriganic compounds. In this context, ruthenium
and more recently osmium complexes are among teienped metals because of their high
performance and versatility in a variety of proessgl]. Transfer hydrogenation is one of the
most important methods for the reduction of carlbbeoynpounds to their corresponding alcohols
[2-4] without the use of hazardous hydrogen gamoisture-sensitive hydride reagents [5, 6].
Moreover, the transfer hydrogenation is widely ated in industry as a cost-effective way for
the production of a number of hydroxylated orgasrieducts [7]. The catalytic hydrogenation of
carbonyl compounds are an elementary process foergeed varieties of alcohols including
chiral compounds, which are ultimate worthy produahd precursors for the agrochemical,
pharmaceutical, flavor, materials, and fine cheimigdustries [8-10].

The studies to develop the new catalysts for tamsfer hydrogenation is still of
considerable interest for the finding of more e#fit catalyst. The most efficient and selective
catalyst for transfer hydrogenation reactions ateenium, iridium and rhodium complexes [11-
15], while the osmium complexes are rarely usedl[ad}6 As a part of our ongoing research on
the synthesis, characterization and catalytic appbns of transition metal complexes [18-22]
and to explore the chemistry of osmium carbonyiseim we have synthesized a osmium(ll)
carbonyl complex, [Os(H)(CO)(PBRKL)]CI (1) bearing triphenylphosphine with thioether
containing Schiff base ligand, 2-(ethylthio)-N-((mine-2-yl)methylene)benzenamine (L). An
array of tools including X-ray diffractometry, etemchemistry, and electronic absorption and

emission spectroscopy abetted with DFT calculatimese used to characterize the complex.



Further, the catalytic activity of the complex tods transfer hydrogenation of ketones was

investigated.
2. Experimental

2.1. Materials
2-(Ethylthio)-N-((pyridine-2-yl)methylene)benzenamai (L) was synthesized following the
reported procedure [23]. 2-Aminothiophenol, ettodide, 2-formylpyridine and ¥OsCk.6H,O
were purchased from Sigma Aldrich. [Os(H)(Cl)(CMJt®)s] was synthesized by reported
method [24]. All other chemicals and solvents wesggent grade and used as received.
2.2. Physical measur ements
Microanalyses (C, H, N) data were obtained usifReeinElmer Series-Il CHN-2400 CHNS/O
elemental analyzer. Electronic spectra were medswe a Lambda 750 PerkinElmer
spectrophotometer in methanol. IR spectra wererdecbon a RX-1 PerkinElmer spectrometer
in the range of 4000-400 ¢hwith the samples in the form of KBr pellets. Flescence spectra
were taken on a Shimadzu RF-6000 Spectrofluoropheter. HRMS mass spectra were
obtained on a Waters (Xevo G2 Q-TOF) mass spectesmBMR spectra were recorded in
CDCl; on a Bruker (AC) 300 MHz FT-NMR spectrometer in ghresence of TMS as internal
standard. Cyclic voltammetric measurements were@echrout using a CHI Electrochemical
workstation. A platinum wire working electrode, #atmum wire auxiliary electrode and
Ag/AgCI reference electrode were used in a stantaee-electrode configuration. [B]PFs
was used as the supporting electrolyte in acettenind the scan rate used was 50 m\usider
nitrogen atmosphere.

Luminescence quantum yield was determined usingazafe as reference with a known

@r of 0.42 in MeCN. The complex and the reference wgee excited at the same wavelength,



maintaining nearly equal absorbance (~0.1), ancthission spectra were recorded. The area of
the emission spectrum was integrated using thevaodt available in the instrument and the
quantum yield is calculated according to the follmyvequation:
@/9: = [As/ AR] x [(Abs) /(Abs)s ] x Nsn&’]
Here, @s and@r are the luminescence quantum yield of the sammieraference, respectively.
As and A are the area under the emission spectra of thplsaand the reference respectively,
(Abs)sand (Absy are the respective optical densities of the saraptethe reference solution at
the wavelength of excitation, am@ and nr are the values of refractive index for the regpect
solvent used for the sample and reference.

Fluorescence lifetime was measured using a tireelred spectrofluorometer from IBH,
UK. The instrument uses a picoseconds diode lddandLed-03, 370 nm) as the excitation
source and works on the principle of time-correladengle photon counting [25]. The goodness
of fit was evaluated by? criterion and visual inspection of the residudishe fitted function to
the data.
2.3. Synthesis of [Os(H)(CO)(PPhs),(L)]CI (1)
To a suspension of [Os(H)(CH(CO)(Ph (0.223 g, 0.2 mmol) in dry toluene (20 mL), 2-
(ethylthio)-N-((pyridine-2-yl)methylene))benzenamiiiL) (0.048 g, 0.2 mmol) was added and
the reaction mixture was refluxed for 10 h underalmosphere to yield a dark brown solution.
The solvent was then removed under reduced pressur¢he solid product of complédxwas
washed witim-hexane several times to remove the £Phe product was air dried and collected.
Yield, 0.161 g (77%).
Anal. Calc. for G;H46CIN,OOsRS (1): Calculated C, 55.90; H, 4.53; N, 2.74; S, 3.14.rfebu

C, 55.6; H, 4.4; N, 2.6; S, 2.9. FIR v(KBr, cm): 2060 (Os-H), 1926(CO), 1582(C=NH



NMR (CDCk, ppm): -9.85 ppm of Os-H peakl§., t, J = 20.3 Hz), 1.60 (3H, quartetl = 7.6
Hz), 3.40 (2H, tJ = 8.2 Hz), 7.21 - 7.43 ppm (34H, m), 8.12 (1HJ%7.2 Hz), 8.41 (1H, d,
J=4.4 Hz), 8.51 (1H, dJ=4.8 Hz), 8.70 (1H, s)*°*C {*H} NMR (CDCl;, ppm): 204.5 (EO),
155.2 (-HC=N), 117.2-141.6 (Ar C), 27.1 (€34»-CHs), 15.2 (-S-CH-CHs). *'P {#H} NMR
(CDCls, ppm): 18.2 (s). UV-Vis in acetonitrild (nm); &, M 'cm™): 471 (3424), 375 (6308), 315
(16433). ESI-MSWz 987.4106. . (0s'/0s"): 1.15 V AE = 90 mV); B¢ -1.11 V.

2.4. Crystal structure deter mination and refinement

Single crystals ol were obtained by slow diffusion afhexane into dichloromethane solution
of the complex. X-ray data were collected usingatomated Bruker AXS Kappa smart Apex-I
diffractometer equipped with an Apex-Il CCD aregedéor using a fine focus sealed tube as the
radiation source of graphite monochromated Moridiation A = 0.71073 A). Details of crystal
analyses, data collection and structure refineraeatsummarized in Table 1. Reflection data
were recorded using the scan technique. The structure was solved andeckfiry full-matrix
least-squares techniques Bhusing the SHELX-97 [26]. The absorption correcsiavere done
by multi-scan (SHELXTL program package) and all ti&#a were corrected for Lorentz,
polarization effect. Hydrogen atoms were includedhe refinement process as per the riding
model.

2.5. Computational method

Full geometry optimization was carried out by dgn$unctional theory (DFT) method using
B3LYP hybrid exchange correlation functional foethomplex [27,28]. All elements except
osmium were assigned the 6-31G(d) basis set, wthidstanL2DZ basis set with effective core
potential was employed for ruthenium atom [29-3diprational frequency calculations were

performed to ensure that the optimized geometrieseviocal minima on the potential energy



surface and only positive Eigen values were obthidl calculations were performed with
Gaussian09 program package [32] with the aid of @assView, Version 5 visualization
program [33]. Vertical electronic excitations based B3LYP optimized geometry were
computed using the time-dependent density functittreery (TDDFT) formalism [34-36] using
conductor-like polarizable continuum model (CPCNY{39] in acetonitrile to simulate the
solvent. GaussSum [40] was used to calculate #idnal contributions of various groups to
each molecular orbital.

2.6. Procedurefor catalytic transfer hydrogenation

In a typical experiment the ketone (1 mmol), KOHL(hmol), and osmium(ll) complex (0.002
mmol) were added to 10 mL of 2-propanol, and th&tune was stirred at 80 °C in an inert
atmosphere. The reaction was then monitored abwsiiime intervals by the use of GC. After
the reaction was complete, 2-propanol was removed ootary evaporator, and the resulting
semisolid was extracted with diethyl ether (5 xml0). The extract was passed through a short
column of silica gel. The column was washed wih00 mL of diethyl ether. All the eluates
from the column were mixed, and the solvent from mhixture was evaporated off on a rotary
evaporator. The resulting residue was dissolved®2® mL of hexane. Conversions were
determined by GC instrument equipped with a flam@zation detector (FID) using a HP-5
column of 30 m length, 0.53 mm diameter and u00film thickness. The column, injector and
detector temperatures were 200, 250 and 250 °Cecegply. The carrier gas was, JUHP
grade) at a flow rate of 30 mL/min. The injectiaviume of sample was|2. The alcohols were

identified by GC co-injection with authentic sangle

3. Resultsand discussion



3.1. Synthesisand spectral characterization

The pseudo octahedral osmium(ll) carbonyl compl@s(H)(CO)(PPR)(L)]CI (1) (where L =
2-(ethylthio)-N-((pyridine-2-yl)methylene))benzena®) was synthesized and characterized by
several spectroscopic techniques. The complex wasthesized by the reaction of
[Os(H)(CI)(CO)(PPB)3] and L in dry toluene under refluxing conditicor fLO h (Scheme 1). IR
spectrum of the ligand shows a number of strof@-H) bands at 2800-3100 ¢mR spectrum

of the complex exhibits sharp signal at 1926'crorresponds t@(CO) along with a close by
weak peak at 2060 chrorresponding t@(Os-H). Theu(C=N) is significantly shifted to lower
frequency region compare to free ligand value sstyug the coordination of imine-N to osmium
[23]. 'H NMR spectrum of the complex was taken in CP@I the expected signals including
aromatic protons are resolved. In thé NMR spectrum, S-ChCHs protons appeared at 1.60
ppm and 3.40 ppm. The triplet signal at -9.85 ppda.{ t, J=20 Hz) confirms the presence of
Os-H proton in the complex. A series of overlappimgitiplet signals appeared in the region 7.2
to 8.7 ppm correspond to the protons of coordinatgthenylphosphine in the complex. The
UV-vis spectrum of the complex in acetonitrile ebits a broad peak at 471 ng) 8424 M'cmi

1y along with two ligand centered peaks at 35308 M'cm™) and 315 €, 16433 M'cm™) in

acetonitrile (Fig. 1).

S /\S/Q
C[ [Os(H)(CI)(CO)(PPhs)s] PPhs .o

N
N| Toluene / Reflux 10 h ~ >(’)< ¢l
\ P i P PPh, |
L [Os(H)(CO)(PPh3),(L)ICI (1)

Scheme 1. Synthesis of osmium carbonyl complexH¥E€O)(PPh)2(L)]CI (1)



Upon excitation at 375 nm, an emission band atrtd &vith emission quantum yiel@)(
= 0.025 is observed for the complex in acetonitfitey. 1). Lifetime data of the complex was
taken at 298 K in acetonitrile when excited at 3nf. The emission decay curve was
deconvoluted with respect to the lamp profile. Tdteserved florescence decay fits with bi-
exponential nature (Fig. 2). We have used meandhaence lifetimetf = a1, + &T,, Where a
and a are relative amplitude of decay process) to sthdyexcited state stability of the complex.
The luminescence lifetime of the complex is foundhé 2.63 ns.
3.2. Molecular Structure
The molecular structure of the complex was confdrbg single X-ray crystal structure study.
Selected bond distances and bond angles are surechan Table 2. ORTEP plot with atomic
numbering is shown in Fig. 3. The molecule cossidta central osmium surrounded by six
donor centers, and the arrangement is distortexhedtal. The atomic arrangement involves two
trans-PPh, chelating NN donors, hydrido (Hand COtrans to the pyridyl-N donor within the
OsRN,HC coordination sphere. The thioether containingS\idnor ligand coordinated through
imine-N and pyridyl-N atoms to the osmium centréjlery—SR remain free and away from the
metal centre. The Hs locatedtrans to the imine-N. The deviation of osmium coordipati
sphere from ideal octahedron is because of thel fitalangle of the five membered chelate ring
(Os1-N1-C6-C7-N8) [74.5(2)°]. The Os-N(imine) (ONB; 2.168(6) A) is significantly longer
than Os-N(pyridyl) (Os1-N1, 2.103(6) A) distancéheTirans phosphine angle P1-Os1-P2 of
168.23(6)° is found to be in the reported rangg.[41
3.3. DFT and TDDFT calculations
The geometry of complek was optimized by DFT/B3LYP method to interpret gectronic

structure. Optimized bond distances and angleswaaié correlated with the X-ray crystal



structure data (Table 2). The energy and compaositiof selected molecular orbitals are
summarized in Table 3. Contour plots of selectetemar orbitals are given in Fig. 4. HOMO,
HOMO-2 and HOMO-3 of the complex are composedmdDs) (49-55%) orbitals, the HOMO-
1 is 94%n(L) character. The LUMO and LUMO+1 have 91-94%4L) character, while
LUMO+2 to LUMO+5 haver(PPh)character. The HOMO-LUMO energy gap is calculated
be 3.07 eV.

To go deep insight into the electronic transitionsthe complex vertical electronic
transitions were calculated using TDDFT/CPCM methodcetonitrile. The calculated vertical
electronic transitions are summarized in Tablelke &xperimental band at 471 nm corresponds
to the admixture of HOMO. LUMO (A = 485 nm, f = 0.0622) and HOMO-1 LUMO (A =
452 nm, f = 0.0904) transitions having mixed MLOTdALCT character. The band at 375 and
315 nm corresponds tdL) — = (L) transitions having ILCT character.

3.4. Electrochemistry

The electrochemical behavior of the complex waestigated by cyclic voltammetry (CV) in
acetonitrile using tetrabutylammonium hexafluorogpteate [BuN]PFs (0.1 M) as supporting
electrolyte and a Ag/AgCl reference electrode. Weeamned in the potential range of -2.0 to 2.0
V, the complex exhibits one irreversible cathodiduction peak at -1.11 V along with a quasi-
reversible oxidation couple with; 1.11 V QAE = 90 mV) (Fig. 5). The irreversible cathodic
reduction peak corresponds to the ligand centezddction as the LUMO of the complex has
91% Tt (L) character. The oxidation process may be asdigiseOs(I1)/Os(lIl) oxidation couple
as HOMO has 55%r(Os) character.

3.5. Catalytic transfer hydrogenation reactions



The transfer hydrogenation is an important andcieifit reaction in organic synthesis. The
ruthenium(ll) [41-43], rhodium [44-46] and iridiufd7,48] complexes were used exclusively as
effective catalysts for transfer hydrogenation tieas. In comparison the catalytic properties of
osmium complexes is less explored [13]. That erages us to synthesize new osmium-hydrido-
carbonyl complex and explore its catalytic progartiowards transfer hydrogenation of ketones.
The results of the screening of the catalytic pridge of complexX are described below.

In order to optimize the reaction conditions suak base, reaction time and
catalyst:substrate (C:S) ratios, the transfer hyeination of acetophenone to 1-phenylethanol in
presence of complek as catalyst usingPrOH as the solvent was carried out (Table 5). The
conversion rates were varied significantly with theesse employed and a variety of base was
screened. The conversions were found to be vepctefe when KOH or NaOH was used as
base. The reaction rates were significantly deeaashen weak base like p&EO; and
CHsCOONa were used. A moderate conversion was obsén@esence of KBu as base. The
progress of the conversion was also monitored witte to time and it was found that the
formation of 1-phenylethanol initially increasedtfivthe progress of the reaction and after 5 h no
appreciable change in conversion rate was obseAgadn, to understand the catalytic efficiency
of the complexl, different catalyst:substrate (C:S) ratios werstet@. It is found that the
conversion is excellent in C:S ratio of 1:300 anthwhe variation of C:S ratio to 1:500, 1:700,
1:1000 or 1:1500, the reaction still proceeds bwtharp decrease in rate of conversion is
observed for C:S ratio 1:700 to 1:1500. The conwarg96%) is excellent with appreciable
turnover number (TON) when the C:S ratio is 1:50@ dhus from this study it may be
concluded that this C:S ratio is the best choicec&talytic transfer hydrogenation reactions for

complex 1. A series of ketones were screened in transferdggmation reaction using the



optimum condition, C:S ratio of 1:500 and KOH asdarhe results are summarized in Table 6.
The maximum conversion was observedganethoxycetophenone (98.2%). The conversions of

other acetophenones are found to be in the ran@8%8
4. Conclusion

Herein, a new osmium(ll) carbonyl complex, [Os(HXCPPh)2(L)] (1) with thioether containg
NNS donor ligand (where L = 2-(ethylthio)-N-((pyme-2-yl)methylene))benzenamine) is
synthesized and characterized by various specpastechniques. X-ray structure confirms the
distorted octahedral environment around osmiumli€yoltammogram exhibits Os(11)/Os(lI)
oxidation and ligand based reduction. The redoxp@nties are well interpreted by theoretical
studies. Vertical electronic transitions calculabgdTDDFT/CPCM method are used to interpret
the UV-Vis spectrum of the complex and a good dati@n between experimental bands with
calculated transitions are observed. Moreover, dbvaplex effectively catalyzed the transfer
hydrogenation reaction of ketones with high yieldsPrOH.
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Table 1. Crystallographic data and refinement patars for compled

Empirical formula G2H47CIsN,OSROs
Formula weight 1106.51
Crystal system Triclinic

Space group Pi

alA 13.7098(3)

b/ A 14.3084(3)

cl/A 15.1566(5)

a(°) 104.4660(10)
JAQ) 107.1100(10)
y(©) 107.5110(10)
VA3 2516.31(11)

z 2

Preaicdl g CM° 1.460

ol mmt 2.836

T/K 293(2)

hkirange -17t0 17, -18 to 18, -19to 19
F(000) 1108

drange (°) 1.70 to 27.32
Reflns collected 38855

Unique reflns Riny) 11338
Observed datd¥20(1)) 10250
Data/restraints/parameters 11338 /0/542
R2°, wR2 (1>20(1)) 0.0661, 0.1855
R1, wR2 (all data) 0.0714, 0.1914
GOF 1.071

Largest diff. peak/hole /e A 1.632/-0.959

*Ri =Y |(Fol = Fcl)l /X IFol
"WR, = { ¥ [W (Fo™F)7 1 Y [w (F&)’] Y% w = 1/[o*(Fo?) + (0.1305P) + 9.6342P], where P =
(F? + 2FA)/3

°GOF = {, [W(Fo*—F¢%)? / (n—p)}'*, where n = number of measured data and p = nuafber
parameters.



Table 2. Some Selected bond distances (A) and su®)lef complext.

Bonds (A) X-ray Calc.
Os1-H1 1.63(2) 1.626
0s1-CI7 1.851(8) 1.871
Osl1-N1 2.103(6) 2.178
Os1-N8 2.168(6) 2.256
Os1-P1 2.3685(18) 2.461
Os1-P2 2.3609(18) 2.433
01-CI7 1.152(10) 1.167
Angles (°)

N1-Os1-H1 88.7(7) 90.534
N1-Osl- C17 179.2(3) 178.376
N1-Os1-N8 74.5(2) 74.522
N1-Os1-P1 91.17(17) 90.884
N1-Os1-P2 91.22(17) 91.589
N8-Os1-H1 162.4(7) 164.913
N8-Osl- C17 106.3(3) 103.870
N8-Os1-P1 99.26(17) 98.575
N8-Osl1-P2 92.48(17) 96.462
C17-Os1-H1 90.6(7) 91.062
C17-Os1-P1 88.8(2) 89.583
C17-Os1-P2 88.7(2) 88.359
P1-Os1-H1 85.8(7) 83.443
P1-Os1-P2 168.23(6) 164.877
P2-Os1-H1 82.8(7) 81.618




Table 3. Energy and compositions of some selectaddaular orbitals ol

MO Energy (eV) % of composition

Os L CO PPh
LUMO+5 -2.82 05 02 02 92
LUMO+4 -2.91 08 13 01 79
LUMO+3 -2.93 07 04 01 89
LUMO+2 -3.21 13 03 01 83
LUMO+1 -3.71 02 94 02 03
LUMO -4.95 05 91 01 03
HOMO -8.02 55 15 0 30
HOMO-1 -8.14 03 94 01 03
HOMO-2 -8.56 54 22 13 10
HOMO-3 -8.71 49 04 06 41
HOMO-4 -8.77 06 72 01 21
HOMO-5 -8.83 14 02 02 82
HOMO-6 -8.90 03 01 0 96
HOMO-7 -8.89 11 05 02 82
HOMO-8 -9.02 10 50 02 38
HOMO-9 -9.05 04 09 01 86
HOMO-10 -9.08 03 55 0 42




Table 4. Vertical electronic excitations calculabgdTDDFT/CPCM method of complek

Eexcitation Aexcitation =~ OSC. Key transitions Character

(eV) (nm) strength (f)

25541 48544 0.0622  (94%)HOMO — LUMO dn(Os) - « (L), MLCT

2.7414 45227 0.0904  (87%)HOMO-1- LUMO n(l) - 7'(L), ILCT

3.1371 395.22 0.0193  (90%)HOMO-2- LUMO+1 dn(Os)/ n(L) — = (L),
MLCT/ ILCT

3.5543 348.83 0.1449  (76%)HOMO-4- LUMO n(l) - (L), ILCT

3.9821 311.36 0.0989  (82%)HOMO-8— LUMO n(l) - 7 (L), ILCT

41779 296.76  0.0514  (63%)HOMO-10- LUMO n(l) - 7 (L), ILCT

& MLCT: metal to ligand charge transfer transitiondaliCT: intra-ligand charge transfer
transition



Table 5. Effect of S:C ratio, base and reactionetion the transfer hydrogenation of

acetophenorie
O OH
Complex 1
>

i-PrOH, Base
Entry S:Cratio Base Time (h) Conversioh(%) TON
1 1:300 KOH 3 72 216
2 1:300 KOH 4 85 255
3 1:300 KOH 5 97 291
4 1:300 KOH i 97 291
5 1:300 KOH 10 97 291
6 1:300 NaOH 5 96 288
7 1:300 NaCO; 5 38 114
8 1:300 CH;COONa 5 32 96
9 1:300 KO'Bu 5 63 189
10 1:500 KOH 5 96 480
11 1:700 KOH 5 83 581
12 1:1000 KOH 5 42 420
13 1:1500 KOH 5 25 375

& Reaction condition: acetophenone (3 mmol), complg£0-2 zmol), catalyst:KOH 1:4 iri-
PrOH (10 mL) at 80 °C® Conversion was determined by GC analy§igurnover number

(TON) = mole of product/mol of catalyst.



Table 6. Transfer hydrogenation of ketones usimgptex 1

Complex 1
j\ L, oM C:S=1:500 )Ol-l .9
R’ R2 )\ KOH, Reflux for 5 h R R2 )K
Entry | Ketones Alcohols ConversionTON® | Entry Ketones Alcohols ConversiomON®
(%)’ (%)’

1 Q oH 96 480 7 O o) O OH 92 460

2 /@)‘L Q)Oi 95 475 8 9 OH 93 465

3 9 /@ji 95 475 9 0 OH 96 480
Sogl} olllle

4 /@j\ /@)‘i 93 465 10 Q OH 94 470
Br Br i‘j @

5 /@)‘L oH 195 475 11 Q OH 93 465
sy C_ O

6 @)‘L OH 1 98 490 12 0 OH 89 445

2 Experimental condition: reactions were carriedait80 °C, ketone (3 mmol), Os (Il) complex (0.21%) KOH (0.1 mmol)-PrOH (10 mL)?

Conversion was determined by GC analysi®jrnover number (TON) = mole of product/mol ofatgst



Figure captions

Fig. 1. UV-vis ) and emission) spectra ofl in acetonitrile.

Fig. 2. Life time decay profile df in acetonitrile Xexcitation= 370 nm).

Fig. 3. ORTEP plot with 35% ellipsoidal probabildy 1.

Fig. 4. Contour plots of some selected moleculbitals of 1. Isodensity value 0.04 e Bohr

Fig. 5. Cyclic voltammogram of compléxin acetonitrile.
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HIGHLIGHTS

A new osmium(ll) carbonyl complex with thioether containg NNS donor ligand is
synthesized and characterized.

Single crystal X-ray structure exhibits distorted octahedral environment around osmium
in the complex.

Cyclic voltammogram in acetonitrile exhibits Os(11)/Os(111) oxidation and ligand based
reduction in the complex.

The complex effectively catalyzed the transfer hydrogenation reaction of ketones with
high yieldsin i-PrOH.

The electronic structure and redox properties of the complex are interpreted by DFT

studies.



