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Abstract

Reactions of [Pt(SefsN)(PNP)] with M(OAc).2H,O0/MX, (PNP = dppm, dppp; M =
Zn, Cd, Hg, Cu; X = CI) resulted various productpend upon the nature of the phosphine. In
case of dppm, reaction between [Pt(§&l),(dppm)] and M(OAc).2H,O0/MX, (M = Zn, Cd,
Hg) afforded an exchange product of compositiofC[fftippm)]. Similarly, the reaction with
‘dppp’ analog yielded an adduct [{Pt(S$#GN).(dppp)}MX,] (M = Cd, Hg, Cu; X = CI, OAc).
Whereas, reaction with Zn(OAg)on extraction with dichloromethane resulted thedpct with
the loss of one selenium atom of composition [B#{(sN)(SeGH4N)(dppp)}ZnChL]. These
complexes were characterized by elemental analyses NMR {(H, P, “'Se, %P
spectroscopy. The molecular structure of [{RHEN)(SeGH4N)(dppp)}ZnCh] was established
by single crystal X-ray diffraction analyses.
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1. Introduction

The nature of metallophilic bonding (i.e. attraetiinteraction between closed shell
transition metals) has been drawn considerablerastefor quite some time. Due to rich
coordination reactivity and structural diversity-3}, it finds proven application in the field of
material science [6-8] and design of luminescemhmounds [9, 10]. There is the range of
strategies applied for the development of variogsattophilic ligands, part of the attention has
been focused toward$ thetal complexes that have a variable chalcogemeetdl atom in their
inner core. The easiest type of system consisis@thalcogen and two metal centers;8.

In 1971, Ugo et. al. reported a powerful metalibphbinuclear complex [B{u-
Sh(PPh)4 [11]. These metalloligands, [Ru-Sy(P-P)] [P-P = 2PPk 2dppy, dppp, dppf,
2PMePh, dppe] show powerful Lewis basicity towards d-ain block elements[12-15].
Renewed interest in the development of metalloplibnds through the metal chalcogen core,
has been shown by V. W.-W.Yam et. al. They havdopmed a reaction between }gt-
E)(dppy)] (dppy = 2 diphenylphosphineopyridne) (E= S, S&) gM,(dppm)], which yielded
polynuclear complexes [Ptdppyk(Hs-E):M2(dppm)F* (M = Cu, Ag, Au) [15]. They have also
performed the same reaction with [M(@EN)s]* (M = Cu, Ag) and isolated a tetranuclea? d
copper(l) and silver(l) clusters containing a-sulfido moiety which all exhibits rich
photochemical and physical properties [16-18]. Thhe Lewis basic core {Hu-E)} ( E= S,
Se) can be combined with Lewis acidic metal comgseto give mixed-metal materials as well
as multinuclear homo-platinum complexes [15]. Desgrowing interest in the & core as a
metallophilic ligand still the heavier analog liE,Se, PtSe remain uncharted, even those

which have proven better nuclophilic behavior [29] and luminescence property [21, 22].



Thus fully characterized heterometallic complexeglded with heavier chalcogen
ligands for example selenolato and tellurolatoridgm are comparatively very few in number.
Therefore, in this work, we have described the lssis and characterization of some new
heterometallic complexes derived from [Pt(8d{N)(PNP)] (PNP = dppm, dppp) (from
substitution reaction between [PENP)] with two mole of sodium salt of pyridyl seleats)

and M(OAc).2H,0 (M = Zn, Cd, Hg, Cu). The result of the work éported as here in.
2. Experimental

2.1 Materialsand methods

The compound$PtCL(PNP)] [PNP = dppm (bis(diphenylphosphino)methane), dppe
dppp (1,3-bis(diphenylphosphino)propani3B] [Pt(SeGHiN)((PNP)] (PNP = dppm, dppp)
[24] and the ligands (SeBsN),, [25] were prepared by literature methods. Thetame
precursors MGl (M = Zn, Cd); [M(OAc})].2H,O (M = Zn, Cd, Hg, Cu) were procured from
stern chemical. All reactions were carried outema nitrogen atmosphere in dry and distilled
analytical grade solvents at room temperature. Fhe*'P{*H}, "’Se{'H} and **Pt{*H}NMR
spectra were recorded on a Bruker Avance-Il spewter operating at 300, 121.49, 57.23 and
64.52 MHz, respectively. Chemical shifts are refatto internal chloroformd(7.26) for*H,
external 85% KPQO, for 3'P, and external M&e for ’Se{'H} and NaPtCk in DO for ***Pt
NMR. Elemental analyses were carried out on a Thdfischer Flash EA1112 CHNS analyzer.

Intensity data for [{Pt(6HsN)(SeGH4N)(dppp)}ZnChL] was measured on Bruker Apex-
II, CCD difractometer with Mol radiation, and Mercury CCD were used. The stmestuwvere
solved by direct methods or charge flipping [268 aafinement [27] was oR? using data that
had been corrected for absorption effects with eapiecal procedure. Non-hydrogen atoms

were modeled with anisotropic displacement pararset@ydrogen atoms in their calculated



positions. Molecular structures were drawn usingT@R [28]. Crystallographic and structural

determination data are listed in Table 1.

2.2  Yynthesis of complexes
2.2.1. [Pt(SeCsHaN)2(dppm)] (1)

To a dichloromethane suspension (10°)caf [PtCh(dppm)] (531 mg, 0.81 mmole) was
added a methanol-benzene solution (15)amh NaSeGH4N [prepared from (SefElsN), (255
mg, 0.81 mmol) in benzene and NaBHO mg, 1.89 mmol) in methanol]. The mixture was
stirred for 6 h, after which a clear yellow solutiovas obtained. The latter was dried under
reduced pressure and thoroughly washed with diettindr followed by hexane. The residue was
extracted with dichloromethane through Florisilllge crystalline powder was obtained. (Yield
569 mg, 78%). Anal. calcd. fors€H3oNoP.PtSe: C, 47.04; H, 3.38, N; 3.13%. Found: C, 46.93;
H, 3.34; N; 3.09%.%'P{'H} NMR (CDCl;) & -50.41 [{J (Pt-P) = 2704 Hz)]. The

characerization data are consitent with literataiee [24].

2.2.2. [PtCly(dppm)] (1a)

0] To a benzene solution (10 &mof [Pt(SeGH4N).(dppm)] (150 mg, 0.17 mmol), a
methanolic solution (30 cfpof Zn(OAck.2H,O (38 mg, 0.17 mmol) was added with stirring
which continued for 4 h at room temperature. Tdlgest was evaporated under vacuum and the
residue was extracted with dichloromethane andepwough cellite. The extractant on slow
evaporation afforded pale white powder of [B(@bpm)] (yield 52 mg, 48% m.p. 35Q (dec.)).
Anal. calcd. for GsHo,CLP.Pt: C, 46.17; H, 3.41%. Found: C, 45.98; H, 3.36%.NMR

(CDCly) &: 4.35 (br, P-CH), 7.32-7.68 (m, Ph}'P{*H} NMR (CDCl5) &: -64.2 {.3(Pt-P) = 3081



Hz]. Similarly the reaction between [Pt(S¢{N)2(dppm)] (100 mg, 0.11 mmol) and Zng1L7
mg, 0.12 mmol) in dichloromethane solution afforaddte powder ofl  (yield 40 mg, 55%).
Anal. calcd. for GsHo,CLLP:Pt: C, 46.17; H, 3.41%. Found: C, 46.14; H, 3.46%.NMR
(CDCly) &: 3.93 (m, P-CH), 7.54-7.71 (m, Phy**P{*H} NMR (CDCls) &: —64.4 [J(Pt-P) =

3087 Hz].

(i) Prepared similar tda (method i) by using Cd(OAgPH,O (46 mg, 0.17 mmol) and
[Pt(SeGHsN)2(dppm)] (150 mg, 0.17 mmol), after processing and recriyasdion in
dichloromethane and hexane mixture, white powdetashpoundla (yield 60 mg, 55%) was
obtained*H NMR (CDCk) 8: 4.31 (m, P-Ch), 7.43-7.67 (m, Ph }'P{*H} NMR (CDCls) §: —
64.4 FJ(Pt—P) = 3087 Hz]. Even the reaction between E{S,N).(dppm)] (85 mg, 0.10
mmol) andCdChL (19 mg, 0.10 mmol) also resulted the prodtat(yield 40 mg, 65%) as

mentioned above. TH&! NMR and*'P{*H} spectra were consistent with the sample prepased

in (i).

(i) Similarly to method (i) producla obtained by the reaction between Hg(OA2h1L,0 (60
mg, 0.17 mmol) and [Pt(SeBsN),(dppm)] (46 mg, 0.17 mmol) on recrystallization in
dichloromethane-hexane mixture. NMR specttq @nd*'P) were consistent with compoufa

(yield 64 mg, 59%).

2.2.3. [Pt(SeCsHaN)2(dppp)] (2)
Prepared similar way td by using the [PtG(dppp)] (485 mg, 0.71 mmole) and

NaSeGH4N [prepared from (SefElsN), (224 mg, 0.71 mmol) in benzene and NaBB6 mg,



1.45 mmol) in methanol] and recrystallized with l[daxomethane-hexane to give a yellow
powder (yield 533 mg, 81%). Anal. calcd. fog/B3N.P,PtSe: C, 48.22; H, 3.72, N; 3.04%.
Found: C, 48.25; H, 3.76; N; 3.04%1 NMR (CDCk) 5: 2.83 (br); 3.14-3.23 (m, G} 6.61—
7.83 (m, Ph + @H4N) 8.13 (d, 4.8 Hz, 2-H, £1,N).**P{*H} NMR (CDCls) &: -10.1 [{J(Pt—P) =

2760 Hz)].

2.24. [{Pt(CsH4N)(SeCsH4N)(dppp)}ZnCl;] (2a)

To a benzene solution (12 &of [Pt(SeGH4N).(dppp)] (90 mg, 0.10 mmol) was added
a methanol- solution (10 énof Zn(OAc).2H,0 (22 mg, 0.10 mmol). The reactants were stirred
for 5 h at room temperature to give a yellow solutiThe solvents were removed under vacuum
and the residue was washed with diethyl ether aretl dinder reduced pressure. The product
was extracted with dichloromethane, filtered ansispd through a Florisil column. The resulting
solution was concentrated (5 §munder vacuum which on refrigeration at —4°C gapade
yellow crystals (yield 49 mg, 52%). Anal. calcdr f03;H3,Cl.N.P.PtSeZn: C, 45.39; H, 3.50,
N; 2.86%. Found: C, 45.85; H, 3.46; N; 2.69%.NMR (CDCk) &: 2.84 (br, -PE&l,), 3.1 (br,
PCH-CH.-), 6.80 (br, GH4N) 7.32 (br, Ph), 7.61 (br, Ph), 7.78-7.80 (m, PBsH.N), 8.26 (6.2
Hz, 2-H, GHaN); *P{*H} NMR (CDCls) &: —8.06 [{J Pt—P) = 2846 Hz)], —10.34 (satellites
were merged with the former one so it is diffudolresolve.)’Sef'H} NMR (CDCl3) &: 156.1

[YJ(Pt-Se) = 614 Hz].

2.2.5. [{Pt(SeCsH4N)2(dppp)} CACI(OAC)] (2b)
To a benzene solution (15 &of [Pt(SeGH.N)x(dppp)] (150 mg, 0.16 mmol) was

added a methanol- solution (15 Yrof Cd(OAc).2H,0 (44 mg, 0.16 mmol). The reactants were



stirred for 5 h at room temperature to give a winpellow solution. The resulting solution is
passed through G-3 assembly, clear yellow soluties collected. The solvents were removed
under vacuum and the residue was washed with diethgr and dried under reduced pressure.
The product was extracted with dichloromethanggriéid and passed through a Florisil column.
The resulting solution was concentrated (3)comder vacuum which on slow evaporation at
room temperature gave Vyellow crystals (yield 101 , m§gs%). Anal. calcd. for
CaoH37CIN,O,P,CdPtSe: C, 41.51; H, 3.30, N; 2.48%. Found: C, 42.013t82; N; 2.49%'H
NMR (CDCk) &: 2.11(s, -PCH), 2.94 (br, -PCHCH,), 3.73(s, &), 6.92 (d, 6.3 Hz, &4N)
7.44 (br, Ph), 7.62 (br, Ph), 7.75-7.81 (m, PhsHl), 8.48 (d, 4.5 Hz, 2-H, $E1.N); **P{*H}
NMR (CDCl) &: —7.53 [fI(Pt-P) = 2880 Hz)], —11.29')(Pt—P) = 3139 Hz)['Se{*H} NMR

(CDCl) &: 83.0 [J(Pt-Se) = 832 Hz], 196.7J[Pt-Se) = 660 Hz].

2.2.6. [{Pt(SeCsH4N)2(dppp)}HGCI(OAC)] ()

Prepared in a similar fashion 20 by using [Pt(Se§H4N)2(dppp)] (140 mg, 0.15 mmol)
and Hg(OAc).2H,O (48 mg, 0.15 mmol) and recrystallized from dicbloethane as yellow
powder in yield 49% (91 mg). Anal. calcd. fogB37CIN.O.P,HgPtSe: C, 38.49; H, 3.06, N;
2.30%. Found: C, 38.91; H, 3.08; N; 2.62Pb.NMR (CDCk) &: 2.83(s, -PCH), 2.99 (br, -
PCHCH,), 3.72 (s, Ch), 6.92 (br, GH4N), 7.35-7.45 (m, Ph + 4El4N), 7.66-7.72 (m, Ph +
CsHaN), 8.12 (d, 5.4 Hz, 2-H, §E1:N); *P{*H} NMR (CDCl3) &: —7.43 [(J(Pt—P) = 2876 Hz)], —
11.58 [(J(Pt—P) = 3195 Hz)]. On keeping the compound fgstatlization in CHCI, results

decomposition of product with settlement of bglelsty mass.



2.2.7. [{Pt(SeCsH4N)2(dppp)} Cu(OAC),] (2d)

Prepared similar way t®b by using [Pt(Se€HsN).(dppp)] (125 mg, 0.14 mmol) and
Cu(OAc)L.2H,0O (27 mg, 0.14 mmol) in vyield 61% (91 mg). Anal. lcch for
Ca1H4oN204P,CuPtSe: C, 44.63; H, 3.65, N; 2.54%. Found: C, 44.69;3:£8; N; 2.56%H
NMR (CDCk) &: phosphine protons could not be resolved, 3.56s), 6.95-7.03 (m, Ph +
CsHaN), 7.45 (br, Ph), 7.59 (br, Ph), 7.62-7.94 (m,+P8sHJN), 8.19 (d, 6.4 Hz, 2-H, £1:N);
3p{'H} NMR (CDCls) &: — 7.53 [(J(Pt-P) = 2848 Hz)], —11.41*)(Pt—P) = 3158 Hz)], 32.65
(phosphine oxide)!’Sef'*H} NMR (CDCls) &: 102.3 fJ(Pt—Se) = 850 Hz], 140.3J[Pt-Se) =
620 Hz]; ***Pt{*H} NMR (CDCls) §: — 4411, — 4455 (dd}J(Pt—P) = 2869 Hz], §(Pt-P) =
3158 Hz)]). One more resoance appears on longetisition. 1>Pt{*H} NMR: — 4700 (t, fJ(Pt—

P) = 2718Hz]) (presumbaly belongs to [{Pt(SEGN)2(dppp)}Cu(OAC))).
3. Results and Discussion

When one mole of [Pt@IPNP)] (PNP = dppm, dppp) was treated with two equivalents of
NaSeGH4N, (prepared by reductive cleavage of the Se-Sel iomli-2-pyridyl diselenide with
NaBH,), afforded mononuclear pyridylselenolate complexietype [Pt(Se6HiN).(PNP)] (PP
= dppm, dppp). Thé'P{*H} NMR spectrum exhibited single resonance at 8.4%nd —10.1
ppm with **Pt-*'P coupling of 2704 and 2755 Hz for dppm, dpppamee respectively. The
negative value of chemical shift considered asathrg} behaviour of phosphine. The magnitude
of 1J(Pt—P) for compountl and2 showed presence of selenolate grtnaps to the phosphine
ligand [24].

The reaction of [Pt(SeElsN).(dppm)] with one equivalent of ZnpXX = OAc, CI) gave
an off white powder which on extraction with dictdmethane resulted a product of

compoistion [PtC{dppm)]. Alternatively, compountia was formed when a in dichloromethane
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solution of platinum precursor, [Pt(SeGN)2(dppm)], was treated with MX(M = Cd, Hg; X =
OAc, Cl) in same solvent. THEP NMR spectra ofla displayed asingle resonance &t~ —64
ppm with ***Pt-*'P coupling of ~ 2600 Hz indicative a strong tramfuence of chloro group
[23]. The complexesa appeato be formed due to nucleophilic attack at coorttideselenolate
ligand by chlorinated solvent like CD&dr CH,Cl,. Nucleophilic attack of chlorinated solvent at
coordinated selenolate ligand is well known [29].

However, reactions of [Pt(SeldsN).(dppp)] with Zn(OAc).2H,O at room temperature
yielded plae yellow product of [{PtgE4N)(SeGH.N)(dppp)}ZnCh] (23). The *P{*H} NMR
spectrum of complega displayed two resonances at —8.06 and —10.34vgpich were flanked
by their!®*pt satellites. The magnitude &3(Pt—P) indicates that the phosphine ligartrass to
selenolate ligand [30]. However couplirigans to carbon centre was not resolvable. The
""Sef'H} NMR spectrum of [{Pt(GH4N)(SeGH.N)(dppp)}ZnClh] (2a) displayed a triplet at 156
ppm with platinum satellitesJ(Pt—Se) = 614 Hz). The observed triplet in facitie to coupling
with platinum nuclei In the complex2a, the unexpected loss of chalcogen atom is well
documented in literature [14, 30-32]. For instameaction of Zinc metal precursor with JiR-
Pk(u-S)] (P-P = PPk PMePh, dppp, dppy) did not afford the expected produtitead
product [PiCI(P-Py(u-S,CH,)]PFRs (P-P = PPk PMePh, dppp, dppy) formed by the
decomposition of [(P-BPt(us-SkZn][PFKs)2 in CHCI, [30, 32]. Similarly, the bridging thio
complex [Pi#(dppf(u-S)] in dichloromethane solution yields mononuclearmpound
[Pt(SCHCI),(dppf)] which indicates the formation of terminas lthiolato complexes from the
bridging one [31] . In the present study, the read@f selenium atom and acetate group appears

to be brought out by strong nucleophilicity of &Hp.



Simaliarly, an addition product [{Pt(SeldsN).(dppp)}MX;] (M = Cd, Hg, Cu; X =
OAc, CI) could also be obtained by the reactidn [Bt(SeGH4N)(dppp)] with MOAG. 2H,0
(M = Cd, Hg, Cu). Unlike the [M{R{P-P)(us-S)}X 2] (M = Zn, Cd and Hg, P-P = PRhdppe)
in the reported case the metal center like Zn,Kghas only attached with one selenium atom
which was corroborated by NMR and crystal structfreomplex2b. The®'P NMR spectrum of
complex2b, 2c, 2d exhibited two*'P resonance @t~ —7 ppm and —11 ppm with differeid(Pt—

P) coupling constants. The former resonance isieléigld compared to latter one, withPt=>1pP
coupling of ~ 2850 Hz indicative of selenolate hidarans to the phosphine ligand [33-35].
While latter resonance ~ —11 ppm with the couptiogstant ~3150Hz is phenomenal agreement
with reported heterometallic complexes [M{lpped(us-ShiX 2] (M = Zn, Cd and Hg) [29,
36]. Hence, this resonance belongs to selenolgaadi which is attached to platinum as well as
with Cd, Hg, Cu also. Due to bonding with lattertadeentres, electron density around selenium
atom gets reduced. As a result it showed shieldednance compares to other one [36]. The
""'SefH} NMR spectrum of comple®b displayed two different resonance at 83 ppm and 196
ppm with their platinum satellite. Two dissimilasonances correspond to un-equivalent type of
selenium. It seems that in complex [{Pt(SEGN)2(dppp)}MX;] (M = Cd, Hg, Cu), chlorinated
solvent (CHCI,, CDCk) partially substituted the acetate group from mat&tate due to their
strong nuclophilicity [14, 29].

The presence of two different selenolate ligan@bove discussed compound is further
corroborated by*®Pt NMR spectrum of [{Pt(SefElsN)-(dppp)}CuCI(OAc)] which showed a
doublet of doublet centerd at — 4411ppd(Pt—P) = 2869 Hz], — 4455 ppmJ((Pt—P) = 3158
Hz)] [37-38]. Apparently, during the longer acqtiti ***Pt NMR spectrum o2d also displayed

a triplet atd = — 4700 ppm P(Pt—P) = 2718 Hz] as well, indicating coordinatioh two

10



equivalent phosphorus nuclei [39]. The appearerice new resoance suggests the slowly
disintigration of compound in CDgkolution to give an unknown moiety. This decomposi

is probably facilitated by nucleophilic attack ¢fl@rinated solvent [29]

Crystal structures

Molecular structures of [{Pt(§HsN)(SeGHsN)(dppp)}ZnCh] was established by single
crystal X-ray diffraction analyses. ORTEP drawimgth atomic numbering scheme are depicted
in Figures 1 while selected inter-atomic parameaeesgiven in Tables 2.

The platinum atom in the complex [{PH&N)(SeGH4N)(dppp)}ZnCk] (2a) adopts a
distorted square planar geometry definedraps “P,SeC” coordination environment while the
zinc atom acquires distorted tetrahedral shape. Aihe.Zn (3.1526(13) A) bond is in close
proximity but not lie in metal - metal bonding ran86]. The PtSe (2.4821(11) A), distance is
slightly longer than the normal metal chalcogeroregal for the known heterometallic complex,
[Zn{Pta(u-Sk(PPh)JCl, (2.352(2) /2.378(2) A) [29], [Zn{R(u-S)(dppe)ICl. (2.374(7) —
2.379(7) A) [36] however in good conformity withhase reported for [{Btdppy(us-
Se}}Ags|(PFo)s (2.459(1) — 2.477(1) A) [15]; {Rus-Sep(PPh)J[Pt(cod){PFe}» (2.4392(6)

— 2.4919(6) A) [40].The Pt—C (2.015(10) A) distansén agreement with the one reported for
[PtX(Ph)(PPB),] (X = CI, I) (Pt-C = 2.01(1), 2.015(9) A) [35, 36The Zn—-N and Zn-Cl
distances are as expected [29, 36, 43-46].

The molecular structure of complex [{Pt(SefaN)2(dppp)}CdCI(OACc)] @b) is solvated
in nature. The complex shows eight member puckeregl restrained between platinum and
cadmium metal center. The geometry around the Ralnoenter is confined with 38e’
fragments with distorted square planner geometwyelver Cd atom opts distorted octahedral

shape which is defined with 90,CI' frame with Cl and Se atom at axial position.emt—P and

11



Pt—Se distances are as expected [29, 36]. Duegptmia refinement of the complex, structural
data is not reported here. The Cd-N distances (238) are well in agreement with the
reported values [47-49]. The Cd....Se (2.969(4) ¥) slightly longer than the reported value
for [Cd{Pt(u-Sep(PPh)4Cl, (Cd....Se = [2.6852(10) A]) [19], [CA{Riu-S)(dppe)ICl,
(Cd....S = 2.561(2) - 2.553(2) A) [36]. Because @t interactions Cd....Se pyridyl selenolate

group move out from metal plane.
4, Conclusion

The reactions of § metal precursors with platinum selenolato compsund
[Pt(SeGH4N)2(PNP)] (PP = dppm, dppp) vield a different type of complexepending on the
nature of the phosphine ligand antf dnetal centre. In comparison to dppm analogue, the
complex [Pt(Se€HN),(dppp)] is nucleophilic enough to trap the metalqursor of & system
results an addition product.
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Table 1. Crystallographic and

[Pt(CsHaN)(SeGHJN)(dppp)].ZnCh (24)

structural determination data for

Complex [Pt(SeGH4N)(CsH4N) (dppp)].ZnC}
Chemical formula erHasNLClLP,PtSezZn
Formula wt. 978.92
Crystal size (mr) 0.30 x 0.30 x 0.20
Radiation used for data collection Mq-K
Crystal system Monoclinic
Space group PLik
Unit cell dimensions
a (A) 20.307(7)
b(A) 8.971(3)
c(R) 21.000(4)
al® 90
B 103.02(4)
vO) X°
Volume (&% 3727(2)
Z 4
Pealcas § CMI° 1.744
6 for data collection®j 7.8-10.9
i (mmi)/F(000) 5.627 / 1904
Index range —25 h<26
-11< k<0
—2KI<15
No of reflections collected 10213
No of independent reflection / No. of obseryeab22 / 4457
reflections with 1>2l
Data/restraints/parameters 9922 /0/ 484
Final R, wR, indices 0.0474 / 0.0905
R1, wR; (all data) 0.1702/ 0.1211
Goodness of fit onF 0.932
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Table2. Selected bond lengths (A) and angRt [Pt(SeGH4N)(CsH4N) (dppp)].ZnCh (2a)

Pt1-P1 2.279(3) Pt1-P2 2.335(3)
Pt1-Sel 2.4821(11) Pt1-C1 2.015(10)
Zn1-N1 2.013(8) Zn-N2 2.084(9)
Zn1-Cl1 2.255(3) Zn1-Cl2 2.282(3)
Pt1-Znl 3.1526(13) Se1l-C6 1.903(11)
P1-Pt1-P2 94.24(9) C1-Pt1-Sel 85.4(3)
P1-Pt1-C1 88.0(3) P2-Pt1-Sel 92.37(8)
P1-Pt1-Sel 172.09(7) P2-Pt1-C1 177.8(3)
C6-Sel-Ptl 108.1(4) N1-C1-Pt1 116.5(7))
Sel-Pt1-zn1 82.55(4) C1-Pt1-zn1l 63.3(3)
P1-Pt1-Zn1l 98.34(7) P2-Pt1-Zn1l 116.42(8)
N1-Zn1-Cl1 125.4(2) N2-Zn1-CI2 103.1(3)
N1-Zn1-Cl2 102.1(2) N2-Zn1-Cl1 105.6(3)
Cl1-Zn1-CI2 107.72(11) N1-Zn1-N2 110.8(4)
N1-Znl-Ptl 63.5(2) N2-Zn1-Pt1 86.6(3)
Cl1-Zn1-Pt1 79.91(8) Cl2—Zn-Pt2 165.07(9)
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Figure Captions
Figure 1. ORTEP drawing of [PtB4N)(SeGH4N)(dppp)].ZnChwith atomic number scheme.
Hydrogen atoms are omitted for clarity. The ellidsowere drawn at the 50%

probability.
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Figure 1. ORTEP drawing of [Pt(§H4N)(SeGH4N)(dppp)].ZnCt (1) with atomic number

scheme. The ellipsoids were drawn at the 50% pibtyab
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Highlights

« Reactions of [Pt(SeCsHaN)-(dppm)] with d'° metal system resulted [PtX»(dppm)].
« Reactions of [Pt(SeCsH4N)-(dppp)] with d'® metal system yielded an additive product.
« Interaction between Pt-d'°depends on the size of metal.



