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Abstract

Solutions of cis-diazido-bis(triphenylphosphine ) platinum(1l) (cis-[Pt"(PPh;),(N:).]1) and diazido-1,3-bis(diphenylphosphino)-
propaneplatinum(11) ([Pt"(dppp)(N1);]) were studied by time-resolved IR and UV-Vis absorption spectroscopy after excitation by 308
nm laser pulses. Photoinduced electron transfer reduces [Pt (dppp)(N,).] to [Pt'(dppp)N;] (IR maximum 2045 ¢cm ') which decays in
several solvents at room temperature (half-life ~0.3 ms) via intramolecular electron transfer to coordinatively unsaturated [ Pt(dppp) 1.
With cis-[ PU'(PPh, )3 (Ny), ), photoisomerization to trans-{ P"(PPh,),(Ny) ;] (IR maximum 2050 cm ') and photoreduction compete as
primary photoreactions, whereas the decay of { Pt'( PPh,),N, ] is analogous to that of | Pt'(dppp) N, . Oxygen scavenges [ Pt'(PPh,),N;] and
[ P'(dppp)N:] with rate constants k,,=(1.3=2.8) X 10’ M "' s . The photochemistry of cis-| PU"(PPhy)»(Ny), | and [Pt (dppp)(NL): ]
in the absence und presence of O; ix discussed.  © 1998 Elsevier Science S.A.

Kevwords: Plutinum complexes: Azido complexes; Electron transfer

1. Introduction

Mixed-ligand transition metal azido complexes distinguish
themselves by u large variety of photochemical reaction path-
ways. Photoinduced substitution, isomerization and redox
reactions can take place depending on the nature of the central
ion, the wavelength of irradiation and the solvent used [ 1].
The central ion strongly influences the path of intramolecular
clectron transfer reuctions when azide ligands are participat-
ing. The formation of azidyl radicals ( 'N,) [2) and nitrene
intermediates [3.4) has been described along with the gen-
eration of nitrido complexes | 5]. However, the mechanism
of photoinduced electron transfer reactions. where azide
ligands ure involved, has received little attention | 1.6-9]. No
theoretical approach, except for Basolo's rather tentative rule
110} exists which allows a prediction of the redox properties
of metal azido complexes. Cleurly, further investigation of
various kinds of transition metal uzido complexes is required
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o gain a sutisfuctory insight into their photochemical
behuviour,

In completing our carlier results (6-9]. this puper deals
with further experimental tindings concerning the primary
photoreuction of cis-diazido-bis( triphenylphosphine ) plati-
num(Il) (cis-| PU"(PPh,)1(N,) ] PPh, =triphenylphosphine)
in comparison with diazido-1.3-bis(diphenylphosphino)-
propancplatinum( i) ([ Pt"(dppp)(N,).|. dppp= 1.3-bis-
(diphenylphosphino)propane ), where the bidentately coor-
dinated diphos ligand dppp prevents cis = trans isomeriza-
tion. Because the IR absorption of these two complexes in
the 2100-2000cm ™ ' runge is very sensitive to changes within
their first coordination sphere, time-resolved IR absorption
spectroscopy was used to distinguish between intramoleculur
electron trunster and cis = trans photoisomerization. So far
us we know, these are the first results in the detection of
photochemically generated intermediates based on Werner-
type complexes by means of time-resolved IR spectroscopy.

2. Experimental

cis-|Pt"(PPh,)3(N1) ] and [P"(dppp) (N,) ] were syn-
thesized according to the literature [12]. 2-Methyltetra-
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hydrofuran (MeTHF) was purified by distillation. The other
solvents (Merck) were used as commercially available.

The ground state absorption data of ¢is-[ Pt( PPh;)1(N3),]
in CH;CN are A, =267 nm, &¢;=24X%X10* M~'cm™'
(£305=4.5X10°M~'em™') and £=4X10°M 'cm ™' at
2060 cm ™ '. Those of [Pt(dppp) (N.),] are A,,,. =265 nm.
E6s=22X10" M7 'em™' (£3:=16X10° M~ 'cm™')
and £=3X10° M~'cm™' at 2060 cm~'. The values in
CH.Cl, are £33 =5.8%X10*and 2.2 X 10° M~ ' cm ™' for cis-
[Pt(PPh;)>(Ns).] and [Pt(dppp) (N,),] respectively.

An XeCl excimer laser (Lambda Physik, EMG 200), with
a pulse width of 20 ns and a maximum energy of 0.2 J, was
used for excitation at 308 nm. Time-resolved UV-Vis and IR
transient absorption spectra were obtained by means of laser
flash photolysis. For IR detection (rise time ~2 ps, | mm
CaF, cell) essentially the same set-up was used as described
previously [13]. The laser beam was lightly focused by a
cylindrical quartz lens (focal length 30 cm). which took into
account the rather large divergence. The excitation intensity.
which was reduced by wire-mesh filters, was limited to ~ 30
MW cm ~ 2 because of shock waves at higher intensities under
our conditions. The absorbances where kept to Ay, =0.2-
0.6 (path length | mm), corresponding to concentrations of
0-2"‘0.6 '“M and 1-4 mM I‘Ot‘ (‘iﬂ'"l pl( Ppha)z( Nj):] and
[ Pt{dppp) (N.).] respectively. The samples were saturated
by purging with Ar (20-30 min), air or Q,, and fresh solu-
tions were used for cach flash via a flow through system. For
UV=Vis detection (rise time 10 ns. 1 cm quartz cell) two
transient digitizers (Tektronix 7912AD and 390AD) and a
computer ( Archimedes 440) were used | 14]. The laserbeam
was focused by a spherical and a cylindrical quartz lens (focal
lengths 1 mv and 10 ¢m respectively). The (first) halt-lite
(1;,2) and the lifetime (7) in the absence or presence of O,,
respectively, refer to the changes after the pulse and the quasi-
constant absorption changes after appropriate times. ltshould
be noted that too high a dose of the analysing light beam
leads to an increase in AA,y in the 0.01=1 s time range. Such
an artifact may account for the previously reported increase
in AA in the 320450 nm range between 0.01-0.9 s for cis-
[ Pt(PPh,),(N,).] in CH.CN [6]. All measurements were
carried out in solution at 23 +2°C.

3. Results and discussion

3.1. Time-resolved IR absorption spectroscopy
(/[P dppp)(N,)s])

The transient IR difference spectrum of { Pt(dppp) (N3). |
in Ar-saturated CH,Cl, solution shows strong bleaching in
the 2080~2050 ¢cm ' range within 2-3 s after the exciting
308 nm pulse. The maximum at 2064 ¢cm ™' and a weak
absorption around 2040 ¢cm ™' disappear within several mil-
liseconds (Fig. 1). The bleaching is attributed to photode-
composition, rather than to an observable intermediate. in
view of the fact that the spectra of the transient difference at
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Fig. 1. Transient difference IR spectra (AA™ ~ —0.06) of [ Pt(dppp)-
(N:)2] in Ar-saturated CH.Cl, at 0.005 ms (O).0.3ms ( ¥ ) and 2ms (O
after the 308 nm pulse. Inset: Kinetics at 2040 em ', The upper curves refer
the ground state spectrum prior o and after ~ 30 pulses (full and dashed
lines respectively).

1-10 ms and of the ground state are practically identical. i.e.
the stable photoproducts do not absorb in the 2100-2000
cm "' range.

The kinetics in the bleaching and absorption area are essen-
tially the same within experimental error. They follow a
mixed first- and second-order law at higher excitation inten-
sity (> 10 MW cm™°) and essentially a first-order law at
lower intensity (<5 MW c¢m ™), the rate constant being
~2X10* s ', These observations reflect the existence of
two species, one IR-absorbing intermediate after the pulse I,
(| Pt'(dppp) N, 1) and a second intermediate I, not absorbing
in the IR region monitored (1 [P"(dppp) |: bleaching of
the IR ground state spectrum). 1, and Iy are formed
consecutively:

he

[Ptcdppp) (N1 )| = 1 ([Pt (dpppINL )
=lg([PCUdppp) ) (1)

Similar results and a half-life of'1,,, = 0.3 ms were obtained
for | Pt(dppp) (N4) ] in Ar-saturated CH,CN solutions. The
spectral changes are similar in air-saturated CH;CN, while
both the decay of the initial transient and the formation of the
second bleaching component are faster. From the half-life
under Ar and the lifetimes in air- and O,-saturated CH,CN
(Table 1), a rate constant for scavenging by O, of
ko = 1.5X10"M ™' s ! was obtained. From these results we
conclude that the reaction of 1, with O, leads to a species
which, like [ Pt"(dppp) . has no absorption in the IR region
monitored. In tetrahydrofuran (THF) and CHCl, the spectra
are similar, and in all four solvents a trend to shorter 1,
values was found on going from Ar- to air- and O,-saturated
solution.

3.2, Time-resolved IR absorption spectroscopy (cis-
[PUPPI)A(N,),])

The transient difference spectrum of cis-| PU(PPh,),-
(N3),] in Ar-saturated CH,Cl, within 2--3 s after the pulse
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Table |
Half-tives under Ar and lifetimes in the presence of O,. obtained from IR

measurements *

Compound Solvent ns " (us)Ar T (s )air

[Pudppp) (N1): ] THF 300 21
CHCI, 250 28
CH,Cl, 330 42
CH.CN 300 35

civ-| PUUPPhy) (N1 ), THF 300 2
CHCI, 250 <40
CH,Cl, 290 43
CH.CN 300 35

* Awn=0.2=0.6 (1 mm), A, =308 nm; the solutions were purged with Ar
or air: the lifetimes in O.-saturated solutions are generally < 10 s,
* Note that the excitation intensity was kept constant,
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Fig, 2. Transiem difference IR spectra (AA™ ~ =0,06) of ris-| Pt-
(PPh.)3(N); ) in Ar-saturated CH,CL, at 0,008 ms (©), 0.3 ms ( v ) and
2 (C2) ailer the 308 nm pulse, The upper curves refer to the ground state
spectrum prior 1o and after = 30 pulses (1ull and dushed lines respectively ),

2040 2000 2000

shows strong bleaching in the range 2080-2050 cm ' with
4 muximum at around 2064 cm ' and a weuk absorption
between 2030 and 2020 cm ' (Fig. 2). After 2 ms the spec-
trum changes, showing major and minor bleaching maxima
at 2064 and 2040 cm ™' respectively. The spectrum, which
remains essentially unchanged for a period of at least | s,
differs strikingly from that of the ground state, indicating a
permanent photoproduct with an absorption maximum
around 2052 cm ', The kinetics in the bleaching and absorp-
tion areas follow essentially a first-order law at lower intensity
(S and 6 in Fig. 3), the rate constantis k=2.5% 10" s~ ' and
contains a second-order component at four times higherinten-
sity (3 und 4 in Fig. 3). These observations reflect the exis-
tence of (i) an IR-absorbing stuble photoproduct,
trans-| Pt(PPh,)2(N1),] 12.8]. responsible for the perma-
nent bleaching of the ground state sample, (ii) an IR-absorb-
ing transient 1, ([PY'(PPh,),N,]). and (iii) a second
photoproduct I, coordinatively unsaturated | PC(PPh,),|.
which does not absorb between 2100 and 2000 cm - ;

[Ty

"'ZV‘[PNMQI(N,)J'-’mms-[Pt(PPh,)z(N,)zl (2)

©) Ag‘@
Sms I ms
air Ar, 1x[™ Ar, 1/Ax™
@ @ ®
-AA 0.1 ms Lms Lms

Time ———o
Fig. 3. Kinetics of cis-[ Pt(PPh;),(N;), ] in CH,Cl, at 2052 cm ' (upper
traces) and 2040 cm ™ ' (lower traces); air-saturated ( 1,2) and Ar-saturated
(3-6): note that the laser intensity in 5 and 6 is four times lower than in the
other cases, ™ ~8§ MW em ™%,

e

cis-[ Pt(PPh;),(N;) 5| = [,(| Pt'(PPh,;),N, )
= Ig([P"(PPh;).]) (3)

Similar spectral and kinetic results, e.g. ¢,,, = 0.3 ms, were
obtained in several solvents under Ar (Table 1). In air-satu-
rated MeTHF, THF, CHC,, CH.Cl, (1 and 2 in Fig. 3) and
CH,CN, both the decay of the initial transient and the for-
mation of the second bleaching component are faster
(Table 1). Thus, avalue of k.= 1.3X 10’M ' s~ ! was esti-
mated from the kinetics in Ar-, air- and O.-saturated CH,Cl,
solutions, Furthermore, the reaction of 1, with O, leads again
to a species that does not absorb in the 2080-2050 ¢cm ™'
range.

3.3, Steady-state IR absorption spectroscopy

In order to study the cis = trans photoisomerization and
photodecomposition, the ground state IR absorption spectra
were  recorded  after  repeated  flashing  of  ciy-
[ Pt(PPh;)1(Ny), | in air- and Ar-saturated CH,CN. Under
both conditions, the shoulder at 2045 em ~' disappears after
30-50% overall conversion, and the maximum is shifted from
2060 to ~ 2054 em ~' (Fig. 2): eventually ( >90% conver-
sion) this IR absorption disappears completely owing to the
loss of the two uzide ligands. This shift would be consistent
with Eqs. (2) and (3) with trans-| Pt(PPh,),(N,). ] absorb-
ing at 2052 cm ', and I being coordinatively unsaturated
(P°(PPh,) | under Ar which does not absorb in this region.
Similar experiments with | Pt(dppp) (N,),] in Ar-saturated
CH,Cl,. however, show a small shift of the maximum from
2060 to ~2057 cm ™' after 30-50% overall conversion
(Fig. 1). A spectral shift rather thun a complete disappear-
ance of this IR band is surprising because of the fixed cis
conformation of the complex. It might be due to Cl abstraction
from the solvent or photoinduced generation of a di-g-azido
complex of the kind | (dppp)PC(N,),P"(dppp) |.

3.4. Time-resolved UV-Vis absorption spectroscopy

The transient UV-Vis absorption  spectra  of
[Pt(dppp) (N,).] and cis-| P(PPh,)(N,),] in Ar- and O,-
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saturated CH,Cl, are shown on a short time-scale in Figs. 4
and 5. The spectra, which generally increase in AA during
the 308 nm pulse, exhibit a maximum around 380 nm and a
flank extending to ~ 550 nm. In several Ar-saturated sol-
vents, e.g. MeTHF, THF, CHCl,;, CH,Cl, and CH.CN for
cis-[Pt(PPh;),(N;).]. the main effect is an increase in
absorption in the 320-500 nm range after the laser pulse.
Only a minor part of the increase in A A shows a time depend-
ence (Figs. 4(a) and 5(a) ). i.e. there is no simple correlation
with the kinetics in the IR region. Subsequent formation of
several intermediates with similar spectra mainly leads to the
permanent changes (see below).

The behaviour is different in the presence of O,, since only
the initial increase in absorption in the 320-500 nm range is
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Fig. 4. Transient ubsorption UV=Vis speetta (AA™ < 0.2) of | Ptedppp)-
(NG it A and ch) Op-saturted CHCL at 0.5 ¢O), 10 (A) and
100 s (1) after the pulse. Insets: Kineties at 380 am (a) and 80 wd
460 nm (h).
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Fig. 5. Transient absorption UV-Vis spectra (AA™ ~0.2) of cis-
[ PUPPh,)2(N1),] in (a) Ar- and (b) O,-saturated CH,CL, at 0.5 (O), 10
(A) and 100 ws (K1) after the pulse. Insets: Kinetics at 390 nm (a) and 370
and 460 nm (b).
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Table 2
Lifetimes in the presence of O,. obtained from UV-Vis measurements

Compound Solvent T(s)
Air O:

[Pt(dppp)(N.).] CHClL, 22 5
CH.Cl, 12 8
CH.CN 36

cis-| Pt{PPh;),(N,),] MeTHF 15 28
THF 25 4
CHCl, 25 4
CH,Cl, 48 8
CH.CN 35

“ Decay observed at ~ 460 nm (same kinctics within experimental error
were observed from the increase at ~ 380 nm): Ay =0.2-0.6 (1 mm); the
solutions were purged with air or O,: in all cases the half-life under Ar is
longer than | ms.

comparable with the spectrum in deoxygenated solution.
Instead. after the pulse. AA in air- or O,-saturated solution
increases further in the 320400 nm range, but decreases
above 430 nm (Figs. 4(b) and S(b)). The kinetics of for-
mation of this second transient around 380 nm and decay at
450~500 nm are the same (or very similar) and depend both
on the O, concentration and also marginally on the solvent.
The spectral and kinetic changes for c¢is-[ Pt(PPh;),(N),]
are in rough agrcement with those reported before for air-
saturated CH,CN [ 6]. Moreover, the kinetics in the UV-Vis
region are identical (within experimental error) with the
decay of transient 1, ([PUP,N;]. P,=(PPh;), and dppp
respectively, Table 2) in the IR. The rate constants for scav-
enging [PUPsN,| by Os are k,, = (1.3=2.8) X 10'M " 's ",
From these results we conclude that (i) | PUPsN, ] is formed
within 20 ns, (ii) | Pt"P, . formed subsequently. absorbs also
in the UV, and (iii) [ PUP.N; | is scavenged by O,.

After the initial photoreaction, a major part of the transient
UV=Vis absorption spectrum of both complexes under Ar
remains on a 1 ms to 1 s timescale. In the presence of Oa.

~ however, only a minor part of AA is permanent. whereas the

major part decays subscquently. This is illustrated in Fig. 6
for | Pt(dppp) (N;).} in CH,Cl,.

Examples of the changes in AAgona 1 psto | stimescale
are shown in Fig. 7 for the two complexes in Ar- and O-
saturated CH,Cl,. For [ Pt(dppp) (N,),] under Ar virtually
no change could be detected and for ¢is-| PL(PPh;)2(N,).]
only a slight increase was found within 1 ms followed by a
permanent signal. This behaviour is strongly influenced by
the presence of O, where AAy, decreases strongly between
0.3-10 ms. The pattern of the kinetics in Ar-, air- or O;-
saturated solution is somewhat solvent dependent, but in all
cases the major part of the increase after the pulse remains
permanent in the absence of O, and decays in its presence.

3.5. Steady-state UV=Vis absorption spectroscopy

Generally, upon repeated flashing at 308 nm of cis-
[Pt(PPh;)(N3),] under Ar, the steady-state spectra
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Fig. 6. Transient absorption UV-Vis spectra of [Pt(dppp) (N1),] in (a)
Ar- and (b) Os-saturated CH,Cl,y at 0.2 ms (open symbols) and 20 ms
( full symbols ) after the pulse; ground state spectrum prior to and after ~ 30
pulses (full and dashed lines respectively).
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Fig. 7. Transient absorption signaly (Rormatized) at 380 am as a function
of time (pote log sale) for civo] PUHUPPhL (NG, (eireles) und
| Ptedppp) (NL) 2 ) (telungles) in Ar and Os-saturated CH,Cl, (fubl and open
wymbols respeetively),

decrease below 300 nm and increase above 330 nm. This is
due to photodecomposition and formation of the dimer.
[ Pt2(PPh,), ). respectively [ 6=9]. The increase inubsorption
at A> 330 am is much smaller in O,- or air-saturated than
Ar-saturated solution: in particular, isosbestic points were
found under air at 321, 326 and 319 nm in THF. CHCI, and
CH,\CN respectively. Photodecomposition was also observed
for [Pt(dppp)(N.),] in several solvents. The absorption
spectra of | Pt(dppp) (N,) .| in Ar- and O,-saturated CH,Cl,
are shown in Fig. 6(a) and (b) respectively. They are similar
to those of cis-[ Pt(PPh, ) ,(N1) ;. The quantum yields of the
disappearance of cis-[Pt(PPh,)2(Ny),| in Ar-saturated
CH,Cl, are @=0.07, 0.10 and 0.095 for irradiation wave-
lengths of 254, 313 and 366 nm respectively [91]. Similar ¢
values (0.07-0.10) under these irradiation conditions have
been obtained in THF and cthanol [ 15): i.c. different tran-

sitions in the complex as well as solvents of medium and
strong polarity have only a small effect on @.

3.6. Discussion

The two compounds under examination are representative
examples of mixed-ligand platinum(II) azido complexes
which differ by their coordination of monophosphine and
diphosphine ligands. The intense IR absorption of these com-
plexes in the 2100-2000 cm ~ ' range, attributed to the stretch-
ing frequencies of the azide ligands [8,11], render the
dynamics of the two primary photoprocesses of cis-
[Pt(PPh;).(N;).]. photoisomerization and intramolecular
electron transfer, accessible to IR monitoring.

Since  [Pt(dppp)(N:);] cannot  photoisomerize
(Scheme 1), electron transter with formation of
[Pt'(dppp)N.] as the transient 1, and [Pt"(dppp)] as the
product Ig are the obvious alternatives (P, =dppp. Figs. |
and 8):

he

[Pt"P5(N3),] = [PU'PaNy] + N,y 4)

[PUP.N,] =[PPy + N, (5)

‘Ni+ N; = 3N, (6)
(PY(PPI;)NoL)

(PY(PPR,)NY

hv
+'N,
[P(PPh,),) {rt'(PPh,),0,)
(G e (L
PEPPR, (N} PLPPhy)]

Scheme 1,

=10
2100 2080

w0 2040 2020 2000
DY O (e

Fig. 8. Culculared transient difference spectrum of | Pt(dppp) (N4) s ] in Ar-
suturated CHLClL, at the end of the 308 nm pulse (— - —) assuming the
absorption spectru of [P(dpppIN. (- - -): the full line refers to the
pround state of [ Ptcdppp) (N4), .
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The observation of the generation of azidyl radicals and
platinum(1) complex fragments in the primary photoprocess
of [Pt"(PPh.),(N;).] by means of ESR spin trapping 6]
and UV-Vis flash photolysis | 7]. as well as low-temperature
luminescence |9] and steady-state IR absorption spectros-
copy [8]. have already been reported. The azidyl radical
absorbs in the UV. A,,.=274 nm. &,=20%x10°
M~ 'cm ' and the rate constant 2k, is known from pulse
radiolysis to be 9X 10" M~ ' s~ ! in aqueous solution | 16].
In order to account for the intensity dependence of the bleach-
ing recovery Kinetics. Eq. (7) is considered:

IP‘IP_‘N}I + -N‘—FIPIIIP:(N;):I (7)

Another teaction of the azidyl radicals is unlikely under
our conditions. Recently. the addition of azidyl radicals to
oletiny in CH,CN yielding transients with absorption maxima
around 2000 ¢cm ' has been reported | 17].

Electron transter via Egs. (4) and (5) and involvement of
Eq. (7) in the case of [ Pt(dppp) (N.) 2] is also supported by
the tollowing. The laser-induced spectral changes are due o
AA/l={gcone.( 1), — gdcone.(2),]. where conc.(1), is
the concentration of | PU(dppp)N.| at the time =3 ps or 2
ms and conc.(2), the corresponding  concentration of
[PC'Cdppp) (NG e, the values are cone. (1), = cone.(2),
at 1= 3 ps. The observed spectrum (cireles in Fig. 8) can be
composed by using &, (A, =2045 em ', douted line) and
& (full line). The reduced bleaching afler 2 ms (squares in
Fig. 8) in the 2080-2060 ¢cm ' range is due most probably
to a deerease in Acone.(2),. ie. due to Eq. (7). Sinee the
speetrum after 2 ms is not fully that which one expects [rom
photoadecomposition alone (Fig, 8) and because of the shift
ol the steady=state IR band ¢ Fig. 1. halogen abstruction from
the solvent yielding | P"cdpppINCl). dimerization of
[ PedpppINL ] or o so-far unknown photoinduced reaction
of [PCtdppp) | and [ PMedppp) (N o | edppp P
(NOPMedppp) | may be considered and remains (o e
elucidated experimentally.

The eventual steps of the coordinatively unsaturated phat-
inum(()) complexes leading to the stable product(s) in the
absence of O, (Scheme 1) have been pronosed to be areac-
tion with the solvents S. Eq. (8). and dimerization. Eq. (9)
| L7.8]:

[ PP, | +2S = | PU'P.S, | (8)
PP, = [PO(P,) . | +4S (9)

Platinum(0) complex fragments have been detected by
luminescence spectroscopy at low temperatures |9.18.19].,
The role of the solvent in Egs. (8) and (9) has been discussed
previously | 1,7.8]. By time-resolved UV-Vis studies of ¢s-
[PU(PPh )L ON OS] and [P cdppp) (NG L ). we could not
observe any significant changes in the time range of 1 ms
to 1 s in several solvents under Ar (Figs, 4(a). 5(a). 6(a)
and 7). Other methods are required to investigate the eventual
reaction processes.

For cis-| PUPPh) (N )L )L cis— rans photoisomeriza-
tion. Eq. (21, has to be postulated to account for the time-
resolved IR spectra (Figs. 3and 9). In addition Egs. (4) and
(5) are suggested. The assignment of the initial transient to
| PU'PPh,).N,] is supported by the tindings that transient I,
is formed within 2-3 ps and decays with 7, »=0.3 ms and
that the IR spectrum is virtually the same as that obtained
trom [Pt(dppp) (N:)-] (Figs. I and 2). Note that small dif-
ferences between the spectra of the initial transients.
[PU'P.N, . are due to the fact that in the case P=PPh, a
certain amount of the ¢is isomer is photoconverted into the
trany isomer which may slowly isomerize back.

The decrease in bleaching in the 2080-2060 ¢cm ' range
for cis-| PUPPhy) (N2, | between 3 s and 2 ms (Fig. 9.
circles and squares respeetively ) is attributed to an increase
in the concentration of [ PU"(PPh,) (N ), | (eis and possibly
trany isomer). i.e. Eq. (7). The spectral changes are due to
A/ = [greone.( 1), + sconc.(trans ), — e Acone.(¢is), ).
where cone.( 1), cone.(trans), and cone.(¢iy), are the con-
centrations of [ PU(PPh,) N trans-| PUYCPPhL) (N L)
and cix-| Pt"(PPh.) »(N O] at appropriate times respec-
tively, and Aconc.(eix), =cone.( 1), + cone.(trans),. The
observed spectrum at 7= 2 ms (where conc.( 1), is zero) can
be composed by those using & (A, = 2044 cm 'L dashed
line) and & (full line). The chunges at 7= 3 s can be cal-
culated from the spectra in Fig. 9 (A, =2030em ! for &,
dotted curve) by using the term & + & — we,.. where the con-
stant e = 1.4 refers to the finding that the amount of bleaching.
Acone.ein),. is reduced between 3 s and 2 ms, Here, we
assume that Eq. (7) leads o the cis rather than the 1rans
INOICT, L, CONC.Crrany 1, is independent of 1,

To account for the scavenging of intermediate T, by ().
(Tubles I and 2) and the further effecty caused by O,
CFigs. by, Seby.6ehy and 7). we propose By, ¢y | 17

[PUPIN L 40, [ PU'POL 4+ N, (10
[PUP,] 40, = | P'P.O,| ()
| - i
Afl, ! ) .
AA"MI\ y Fr. Fq . c ,
0 LU Uesreb g - G e G ey
W B K EE
| N ¥
08 .
| K ¥l
| 0.
B 1 —— | R [ ————
2100 2080 NI 2040 RO MITE
e View"

Fig. 9. Calculated transient difterence spectra of cis-[PUPPho N on
Ar-saturated CHLCL at the end of the 308 nm pulse o~ - and after reaching
the stationary mixture (- — ) using the absorphion spectrie ol iy
IPUPPhO UNOL) Ce dined. sranms-IPUPPh OGN Gy dinen amd
IPEPPh O N G dine).
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Generally, the differences in the steady-state UV-Vis
absorpticn spectra in the absence and presence of O, may be
due to Eqgs. (8)/(9) and Eqgs. (10)/(11) respectively.

4. Conclusions

The primary photoreduction of cis-diazido-bis( triphenyl-
phosphine)platinum(1l)  (cis-[Pt"(PPh;)2(N;)2]) com-
petes with the isomerization to trans-[P"(PPh,)2(N3).].
Trans-| Pt (PPh,)»(N3)a] itself is reduced photochemically
to the same intermediates. namely monoazido-bis(triphenyl-
phosphine)platinum(I) and the azidyl radical. Subsequent
dark reactions yield the coordinately unsaturated [Pt’-
(PPhy);| complex fragment and [Pt.(PPh,),] as stable
product as summarized in Scheme |. The primary photo-
reaction of diazido-1,3-bis( diphenylphosphino) propaneplati-
num (1D ([Pt"(dppp) (N1).]) leads to the azidyl radical and
the corresponding platinum(1l) intermediate which decays
subsequently in several steps to | Pty(dppp).]. The plati-
num(1)/(0) intermediates of both complexes are efficiently
scavenged by oxygen,
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