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Parallel Synthesis and Rapid Photochemical Screening of
Organosoluble RU' Photosensitizers

Fahad Al-mutlag and Pierre G. Potvin*
Department of Chemistry, York Umirsity, 4700 Keele Street, Toronto, ON, Canada M3J 1P3

Receied March 17, 2005

RuU' complexes of heteroaromatic ligands are photosensitizers of interest in such applications as photovoltaic
cells. Their bulk preparation is tedious, time-consuming, and expensive. Their assessments, by measurement
of the individual excited-state lifetimes, is incomplete and requires specialized equipment and expertise, as
well as time. The identification of new, promising photosensitizers would, therefore, greatly benefit from
any time- and cost-saving protocol, if absolute purity is not required for assessment. This paper details a
protocol for the fairly rapid preparation, in parallel and on a small scale, of organosolubleoRiplexes

in a state ready for screening for photosensitization ability. The protocol was tested with a small set of
bidentate ligands, generating 20 possible complexes, many of which are known. The protocol was found to
produce predominantly the desired species in all cases except those with three different ligands. The batch
screening results for the remaining 16 complexes were entirely consistent with those obtained with pure
samples of the most promising materials prepared in bulk and were consistent with known photophysical
properties.

Introduction equipment, and expertise. The identification of new'Ru

Ru' complexes of heteroaromatic ligands are photoaétive. Photosensitizers would therefore greatly benefit from any
They can achieve photoinduced excited states with usefully Féduction in the required time and cost of preparation and
long lifetimes by means of a metal-to-ligand charge transfer a8ssessment.

(MLCT) transition typically occurring in the blue region of There have been comparatively few reports of combina-
the visible spectrum. The excited states can transfer energytorial approaches to the identification of inorganic coordina-
or electrons to quenching molecules and, thus, sensitize thes¢ion complexes$.The Ru-containing targets have been mostly
guenchers to the incident light. Such photosensitizers are ofmetathesis and polymerization catalystad, to our knowl-
interest in such applications as photovoltaic cells, in which edge, do not include photoactive species. Yet, parallel
the excited states transfer an electron to an electrode, becomsynthesis can be well-suited for the identification of ligands
oxidized in the process, and are reduced back to the startingand ligand combinations that confer useful properties to metal
state by a reductant, for instance, from reduction of 4, complexes. In the case of mononuclear, hexacoordinate Ru
generated at the opposite electrode using the injected electromomplexes bindingy ligand moieties (six for unidentates,
in the current produced between the electrodes. For optimalthree for bidentates, or two for tridentates), the variety of
efficiency in this kind of application, new and better'Ru  combinations available from a set hfdifferent ligands is
complexes are needed. (N+ n—1)Y(N — 1)nl. Thus, a set of 13 tridentates or 7

The bulk preparation of Ricoordination complexésises  bidentates could feasibly be tested simultaneously in a
an expensive Ru starting material and sometimes expensiveconventional 96-well setup. Combinations of tridentates with
ligands. It frequently requires high temperatures and long bidentates or unidentates in mono- or multinuclear assemblies
reaction times, owing to slow ligand exchange kinetics. The could also be examined; however, combinations of ligands
purification of the products, using chromatography, crystal- can produce mixtures of complexes. In the present case, two
Iization, or bOth, can be tedious and S|0W, and the overall different bidentate |igands can form a mixture of four
yields of pure material are often only modest. The photo- different R complexes, whereas three different ligands can
sensitization ability can be assessed, albeit imperfectly, by |ead to 10 different product complexes. The synthetic

measurement of the excited-state I|fet|m)3 e. measurement protoco' must therefore promise a modicum of punty and
which requires time, care, anaerobic conditions, specializedyje|d for meaningful results.

*To whom correspondence should be addressed. E-mail: pgpotvin@ AIthoth_ it may be possib_le to expedite its me_atsurement'
yorku.ca. ther value is but one determinant of the photoactivity, others
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being the excited-state redox potentials, electron transferTable 1. Sample Preparation Scheme: Sample Numbers for
rates, diffusion rates, and so on. We have recently describedSamples Resulting from Mixing Ligands According to
a photochemical means of assessing photosensitizatiorClumn and Row Headings

ability.5 In this method, the rate of appearance of the reduced
form of a quencher is monitored spectroscopically while
irradiating a sample in organic solvent containing the

sensitizer, the quencher, and a sacrificial reductant to restore©

the RU state. It is a comparative method in that new

candidates are compared against previous benchmarks under

identical conditions of irradiation, concentration, medium,
and temperature. The method has the advantages of bein
reproducible and requiring no special care nor special
equipment. We have applied the techniqgue many times to
assess individual sensitizéraptably to explore electrostatic
effects! but because only a few seconds’ worth of data

suffices to assess a sample, the method can presumably serve

as a screen for large numbers of samples. Another advantag
is that it is a direct measure of the desired end result,

photoproduct accumulation. It cannot address nor control the

relative contributions of the underlying photophysical factors
(z, the extinction coefficient at the irradiating wavelength,

electron-transfer rates, etc.), but unbiased, side-by-side

comparisons enable the identification of better sensitizers
whose photophysical attributes can later be examined in
detail.

Before embarking on a search for better sensitizers in this

way, we needed to be confident that a general, small-scale,

synthetic protocol can, indeed, produce mixed-ligand prod-
ucts of the desired composition in sufficient purity and yield
without having to isolate and confirm the identify of each
product and to verify that the screen results will be consistent
with the products’ photophysical properties. We therefore
chose to test the concept with a small set of known ligands,

generating for these verifications a manageable number of

combinations, most of which will be known compounds and
several of which will have known photophysical properties.
This paper details the implementation and testing of small-
scale parallel synthesis and screening protocols for the fairly
rapid identification of organosoluble Ryphotosensitizers.

Experimental Section

General. Pure samples of [RAC,]?"2 [RUA,B]?>"2
[RUBC;]?",° [RUA,C]?" 8 [RuB,C]?",° and [RIC;]?" Owere
prepared as their RF salts on a 0.1-g scale. The materials
were from commercial sources and were used without further
purification. RuC}-3H,0 and appropriate amounts of ligands
A, B, andC were heated in ethane-1,2-diol at 34060 °C,
allowing 3 h for each of the first two ligand aliquots, then
overnight for the third aliquot. Purification consisted of
precipitation with agueous NiRF; and chromatography on
silica gel, using 28:2:1 CHN—H,O—saturated aqueous
KNOj; as eluent, followed by a second precipitation from
CH3CN solution using aqueous NFFs. The identities and
purities of these materials were checked by THE NMR
and UV-visible spectra in comparisons with literature
data® 19 TLC analysis was performed on Macherdyagel
silica gel plates using 28:2:1 GEN—H,O—saturated aque-
ous KNQ; as developing solventH NMR spectra were
acquired in CRQCN at 400 MHz on a Bruker ARX-400
machine.

A+A+ B+B+ C+C+ D+D+ allexcept
A 1 2 3 4 5
B 6 7 8 9 10
11 12 13 14 15
16 17 18 19 20

Parallel Synthesis.Into each of 20 10-mL Pyrex tubes
was placed 0.125 mL of 0.032 M Ru@h CH;OH, delivered

Yiaa Pipetman dispenser. A 0.125-mL aliquot of a 0.032 M

solution in acetone or CIDH of ligand A, B, C, or D,
according to the combinatorial scheme of Table 1, was added,
followed by 0.5 mL of ethane-1,2-diol. The rack was placed
in a silicone oil bath and heatedrf@ h at 60°C (bath
temperature). The second ligand aliquot was then added, and

%eating was continued for anott®h at 100°C. After careful

addition of the third aliquot, heating was continued at 170
°C overnight. After cooling to below 10TC, excess aqueous
NH4PF; (0.8 M) was added. The tubes were centrifuged on
a benchtop device for 30 min. The pale supernatant was
drawn off with a disposable Pasteur pipet, and the dark pellet
was resuspended in a few milliliters of freshHusing a
vortex mixer for a few seconds. The tubes were again
centrifuged, and the supernatant was once more pipetted off.
The tubes were then dried in a glassware oven at@0
overnight. TLC analysis was used to assess purity.
Photochemical ScreeningFour milliliters of CHsCN was
added to each reaction tube with shaking to dissolve. From
each, 0.1 mL of solution was transferred to a 3-mL
disposable, polymethacrylate 1-cm-path length cuvette, to
which was added 0.5 mL of a 0.05 M GEN solution of
MV(PFg)2, 0.5 mL of 0.25 M TEOA in CHCN, and 1.4
mL of fresh CHCN, to a final target concentration in Ru of
40 uM. The UV—visible spectrum was acquired, then the
sample was irradiated, and its absorbance at 600 nm was
monitored as described and using the same equipment as
before® Three irradiated growth and dark decay cycles were
followed. The data were also treated as before to compute
knit values as the weighted average of least-squares values
from each of the three growth cycles, with uncertainties
computed as the weighted standard deviation of the values
from the average, using the standard deviations in the least-
squares fits as weights for both.

Results

Four readily available bidentate ligands (Chart 1) were
chosen for testing of the combinatorial approach: '-2,2
bipyridine (A), 1,10-phenanthrolineB)), 4,7-diphenyl-1,10-
phenanthroline@), and 2,2-biquinoline O), for a total of
20 different complexes containing all possible combinations
of three ligands per metal. The fact that most of these
complexes are known and that several have knowalues
would enable a test of the protocols.

Parallel Synthesis and ScreenThe combinatorial scheme
employed is given in Table 1. Thus, sample 1 used 3 equiv
of ligand A, sample 2 contained 2 equiv Bfand one ofA,
sample 5 contained 1 equiv of all ligands utand so on.

To ensure correct reaction stoichiometries at small scales,



822 Journal of Combinatorial Chemistry, 2005, Vol. 7, No. 6 Al-mutlag and Potvin
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the Ii_gands and Ru(;,lvver_e delivered. as a"ql'!OtS of stock Figure 1. The first 100 s of two typical runs, showing the change
solutions, each prepared in a convenient volatile solvent. Thejn apsorbance at 600 nm when the light source was turned on (up
reaction mixtures were then diluted with a small volume of arrow) and off (down arrows) for samples 1 (open circles) and 9
ethane-1,2-diol and heated, expelling the volatile solvents (filled circles).

to leave a small reaction volume at high concentration. The _ o

reactions were conducted in small glass centrifuge tubes in For testing and verification purposes, however, we con-
the open, and the amount of Ru in each waswbl, or <1 tinued to monitor the absorbance beyond this initial growth
mg of RuCk. To maximize the production of the complexes period. Figure 1 illustrates a typical run: the absorbqnge
whose compositions equal the reaction stoichiometries, the9™0Ws over~20-50 s and reaches a steady state; it is
reactions were conducted in a stepwise manner, whereby theéigmoidal because the concentration of M\builds until
metal was allowed to react with each new equivalent of its ra_te of qu_enchlng match_es its photoinduced product!on.
ligand at ever higher temperatures for increasing amounts ' Urning the light off results in a second-order decay lasting
of time, the reaction mixtures turning red in the process. In SOmMe 306-400 s. A complete analysis of the photochemistry
a further refinement of the procedure, the most basic andnVolved appeared earliérwe took each sample through
least hindered ligands\(> B > C > D) were added first, three growth-and-decay cycles to verify .thqt each sample
to minimize ligand scrambling during the last stage at the Pehaved normally, to check the reproducibility of the slope
highest temperature. Workup consisted of adding aqueousmeasurements, and to obtain statistically proper averages and
NH,4PFs to each tube to precipitate the products as water- uncertainties therein. In addition, the average absorbances
insoluble Pk~ salts, centrifugation and decanting, resuspen- Aavg OVer a 10-s period during steady state were computed

sion of the pellet with fresh water to wash away residual for eallcth cycle, as wteie ynﬁle rt:aleels the;Lem. 213"5 more
solvent, a second centrifugation and decanting, then drying compiete assessment typically took less than min per

; . =~ sample.
the rack of tubes in a glassware oven. The entire synthetic .
procedure required-48 h. The left-over samples were examined by TLC, MS, and

i i NMR in CDsCN. The latter technique was found to be not

For assessment of each samp!e, a portion of the dried Cr,UdeparticuIarIy useful, because only the relatively uncomplicated
product was transferred to a disposable Cgvette' to which signals from homoleptic complexes were readily detected
were added the electron acceptor methyl viologen MV i the single-ligand samples and as impurities in the mixed-

and the sacrificial reductant triethanolamine (TEA), to ligand samples. Mass spectrometry (MALDI-TOF) was also
achieve the same final volume and reactant concentrationscomp|icated by fragmentation and by a poor correlation
(maximal concentration in the case of the Ru complex) as peyeen relative concentration and relative signal strength.
had been used previously in the screening protdoddie TLC was more useful: it revealed the presence of single

UV—visible spectrum was acquired to later compare the maior products in all cases except, not surprisingly, the four
MLCT band positions with literature values, where available. three-ligand samples (rightmost column of Table 1), which
In all cases, good matches with literature data were found. gpowed the presence of complex mixtures. We concluded
Then, after equilibration to 25C, each sample was that this synthetic protocol was not suitable for such
magnetically stirred and irradiated with blue light while complexes-indeed, special procedures have been developed
monitoring the absorbance at 600 nm every 1 s, which for then?!—and, although the screeningaycorrectly pick
indicates the presence of the reduced form of the acceptorout a three-ligand sample owing to a strong photoactivity
(MV*%). In principle, 10 s of irradiation sufficed, the initial ~ from the corresponding three-ligand complex, such cannot
slope of the absorbance over time being the only numerical be considered reliable.
result needed. The slopes can be converted to pseudo-first- Figure 2 provides the results for all 20 samples. In general,

order rate constantky;; for the formation of MV" by the Aqg correlated fairly well withki,; (r = 0.90), but because
dividing each byegodMV 2" ]init (for a 1-cm cuvette), where  the steady-state absorbance level will depend on an uncon-
€600 IS the extinction coefficient at 600 nm for MV, We trolled O, concentrationkiq; is @ more reliable indicator of

have earlier shown that thekg; values are useful predictors  photosensitizer ability. Other authors have similarly used
of the true first-order rate constarits which can only be instantaneous or initial product accumulation rateNev-
computed by numerical modeling of the sigmoidal growth ertheless, it was interesting that sample 6 disobeyed this
curve, and underestimake by about 15%. correlation and had one of the largésiy values. According
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Figure 2. Values ofki,; (columns, left scale) andaq (line, right SEpiEMmAS

scale), sorted by increasirgy;; and with error bars indicating the ~ Figure 3. Values ofky: (white columns, left scale) anyg (dashed
experimental uncertainties. line, right scale) for the set of pure complexes, as comparé&g;to

values from crude preparations (hashed columns, left scale). The
to kinit, the best sensitizer was [R4]2" (sample 13). The  error bars indicate the experimental uncertainties.

difference between its activity and that of the next best was

statistically very significant, whereas the next five best were In these runsAq,q values proved to be much less useful,
pairwise statistically indistinguishable, and their ordering was With four of the six values being statistically indistinguish-
not precisely determinable. On average, complexes contain-able, and less well related to thgi values. Further, these
ing C did best, those witt fared a little better than those  Aavg values were very poorly correlated to the values from
with B, and those withD populated the low end of the the crude preparations & —0.66), whereas thii; values
activity range. The performance of tBecontaining species ~ Were very strongly correlated to the earlier values:(0.99).
may be biased by steric hindrance, which would decrease These findings demonstrate the superior reliability ofkhe
yields and purity, rather than any innate deficiency. The Values. Sample 6, [RpB]*", which had been included in
activities of the three-ligand samples, which we discounted this group because of a very highg value in the crude
on the basis of being unreliably complex, were unremarkable, Staté, was _decidedly deemed a sensitizer of comparatively
except for theD-free sample (number 20), the activity of modest utility.

which may be due to a favorable mix of homoleptic and

k.
heteroleptic species, rather than necessarily toABRD]?" RU' = Ru'* (1)
itself (vide infra).
Screen of Pure SensitizersTo confirm the results and RU'* + Mv2t o, RU" + mvet 2)

ensure that they were representative, we separately prepared

pure bulk samples of each of the five most active single- Relation to Photophysical Properties.Using the ab-
and two-ligand complexes (samples 3, 8, 11, 12, and 13) breviated kinetic picture related by egs 1 ant2e reason
and added sample 6, since it showed one of the highggt  thatki; will be proportional to the excited-state concentration
values. This generous sampling (33%) was meant to catch[Ru"*], which in turn will be given byk;[Ru"]¢/k-1. Among
possible cases in which yield or purity issues could have other factorsk; will depend onemay relating the ability of
been depressing the detected photoactivities. The bulka sensitizer to become excited, wher&ag is 1/, which
preparations used conventional but unoptimized methods,relates the ability of a sensitizer to stay excited long enough
including purification by chromatography and crystallization. to undergo a collision with M¥". We therefore expedt,;
After verifying the product identities as, indeed, correspond- to be proportional teemaa. All of the complexes that we
ing to the reaction stoichiometries by NMR and against rescreened in the pure state are known, and room-temperature
literature UV+-visible data, we submitted each of these six excited-state lifetime] are available for all. Unfortunately,

to the same photochemical screen under identical conditionsthe lifetimes have been measured by different groups under
This time, however, the sensitizer concentrations were different conditions and are not altogether consistent. Data
known. Gratifyingly, we found that the pure samples at fixed for [RuB,C]?" (2560 ns) and [RGz]?>" (5340 ns) were
concentrations had somewhat higher activities than their obtained in MeOH?2 Values for [RWA,C]?" (1970 ns) and
unpurified, small-scale counterparts, for which the concentra- [RUAC,]?" (4100 ns), obtained in EtOM,were corrected
tions were lowered by the isolation steps and were limited to MeOH by scaling against the lifetimes of [Rg]?" in

by product purity. The relative sensitizer utilities according EtOH (4890 nsY and MeOH!® Similarly, the value for

to kint (Figure 3) were also the same, with [B?" the [RUA,B]?>" in CH.CI, (310 ns}® was scaled using the
confirmed best. Samples 8, 11, and 12 were statistically lifetimes of [RUA3z]?>* in CH,Cl, (490 ns}®> and MeOH (765
indistinguishable but formed a third-place group that was ns)!® Somewhat shorter lifetimes were reported in aqueous
statistically significantly different from the other samples. solutior? but they did not follow the same order. Since £H
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13 Discussion

Only a portion of each synthetic sample was used in the
screening step. This allowed us to perform analyses on the
remainders, but the sample sizes might be reduced further
in routine applications. We did not explore smaller reaction

8 scales; at some lower limit, the precipitation and centrifuga-
o o tion steps might not have visible effects. The scale of our
12 protocol was instead chosen to avoid volume errors in the
o6 dilution of the crude sample pellet and in the transfer of an
aliquot of the resulting solution. All in all, only 17 mg of
RuCk was used, and virtually all of the metal is recoverable,
4 y T Y including material that fails to precipitate or that might
0 50 100 150 redissolve in the BD rinse, as the supernatants can be
erx10%(s L mot cm) directed to a Ru waste stream.

Figure 4. Plot of ki (open circles) vz and the least-squares fit Our allocation of time for each ligand attachment step was
(line). Sample numbers appear next to each point. generous-the protocol is meant to work with recalcitrant
reactants-and demonstrates that no untoward harm is

Cl, more closely resembles the solvent used here than doe®ccasioned by prolonged reaction times. Without having
H,0, we used the C}Cl, data. For [RBC,]?*, only the explored minimum times needed, they can doubtless be

value for the CIQ- salt in aerated bO (770 ns) was reduced somewhat without much affecting the final results.
availablel” and this was similarly corrected using the As With t.he scrqening step, the synthetic .protocol used
lifetimes of [RUB4?* in this medium (459 n&J and in MeOH unspecialized equipment commonly available in any prepara-

. . tive laboratory. The individual reaction steps could doubtless
16 - e-d/
(3l3| ns).trl]Js[mg these MG%H h?rlr)n?nlz th aIuEstan(rj] the_ ; be shortened with microwave irradiation, but the total time
€ values that we measured just beiore the photochemis ryrequirement for many samples can be significantly reduced

runs, we found thaky; indeed correlated very welk (= 15 4y extent by this means only if several samples can be
0.96) wither (Figure 4) for the six sensitizers examined in ;. adiated at once, using specialized ovens, whereas it is
the pure state at fixed concentrations. Virtually the same level simple to heat many samples in a large oil bath.

of correlation was found when thevalues were corrected

to EtOH, instead, or when the integrated absorbance overgn,,qh reaction yield and sufficient product solubility to
the entire 406-600-nm region was used insteadeadt Amax. deliver an adequate amount of a product from a given

From a statistical point of view, correlations such as this reaction stoichiometry for the measured relative photoactivity
between error-prone sets of data are to be interpreted withtg accurately reflect the innate activity of the pure substance
caution, especially so in the present case, in whichthe of corresponding composition. The stepwise addition of
values are uncertain. Nevertheless, (Bjd", with the largest ligands, the prolonged reaction times, and the generous
e and 7 values, showed the greatest activity, whereas reaction temperatures helped to maximize the yields and
[RuA2B]?*, which has the smallegtandt values, showed  purities of desired product salts. The last ligand attachment
the weakest activity of the six. We consider this correlation step is the slowest but produces an ionic product. The anion
a satisfactory demonstration of the utility of tkg. measure- exchange/precipitation step with MPF not only adds a
ments in identifying the best sensitizers. significant amount of mass to the small samples produced,
Finally, the poor photoactivity oD-containing samples bu'F also serves to re_duce the presence of any neutral products
can be understood in photophysical terms. Data are notOf incomplete reactions (LRugand LL'RUCE). The Pk~
available for many, but [RDs]2" is reported to be only very anlons_also confer organosolubility, Wh_lch is required in the
weakly emissive at room temperature, whereasB4]2* screening step becau_se the photochemlcal assessment msthod
and [RWA.D]> have significantly shorter lifetimes than fails in aqueous solutions. Clearly, mcomple?s rea_ct|ons with
ot 18 . : low yields and products of low organosolubility will reduce
[RuAz]?*.18 According to low-temperature or variable- . 2
temperature measurement&-2'which do not always agree, the amount of photoactlve_spemes in the cgvet_te_samples.
. In this way, the photochemical screen also discriminates on
D-containing complexes appear to have genera_lly lower the basis of yield and solubility. These factors, together with
values than d@\- or B-containing analogues (for instance,

o e the availability and cost of ligands, contribute to the overall
2.9 us for [RWD3]*" vs 5.3us for [RUAg]*" and 9.8us for photosensitizer availability and, along with photoactivity, are

[RUBs]>* in 4:1 EtOH/MeOH at 77 Kf* In the case of  gncompassed in a broad but pragmatic definition of photo-
[RuD;]*", steric congestion leads to longer RN bonds, a  sensitizerutility. In any case, it would have been tedious

reduced ligand field, and a relatively low-lying, nonemissive ang difficult to have done otherwise. The photochemical

but rapidly decayingMC state° It also leads to chemical  results could feasibly be numerically deconvoluted so as to
instability and a susceptibility to photodissocidfeSteric uncover the innate activities of pure compounds, even in
hindrance will be less severe in the mixed-ligand complexes, complex mixtures, provided that the concentration of each
but we expect that the composition of the crude samples will component was available for each sample. This would require
have been steered away from thecontaining species. weighing the sample pellets, which is highly error-prone at

kinitx 10* (s™")
(2]

o
1

The screening protocol described herein relies on a high
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the small scale used, and a determination of the sample (3) Francis, M. B.; Jamison, T. F.; Jacobsen, EQNrr. Opin.
compositions, by HPLC or other means, which requires a Chem. Biol1998 2, 422-428; Gilbertson, S. Rerog. Inorg.
considerable amount of time and expense and specialized ~ ©hem-2001 50, 433-471; Reetz, M. T. IrComprehensie
instruments. By numerical simulation of the sample activities Coordination Chemistry |IWard, M. D., McCleverty, J. A.,

i .. . . Meyer, T. J., Eds; Elsevier Ltd.: Oxford, UK, 2004; Vol. 9,
from various sample composition scenarios, one can convince pp 509-548.
oneself that the screening step will correctly point to the most  (4) A recent example is Gauthier, S.; Quebatte, L.; Scopelliti,
photoactive species, so long as the desired species, that whose R.; Severin, K.Chem—Eur. J. 2004 10, 2811-2821.
composition corresponds to the reaction stoichiometry, is (5) Potvin, P. G.; Luyen, P. U.; Al-Mutlag, ANew J. Chem.
dominant. To accommodate error, however, the screen should 2001 25, 839-846.

; . o (6) Mikel, C.; Potvin, P. GPolyhedron2002 21, 49—54. Mikel,
be used to pick several candidates for further examination C.. Powvin, P. G.Inorg. Chim. Acta2001 325 1-8.

in the pure state instead of being relied upon to pick only Vaduvescu, S.: Potvin, P. Giorg. Chem2002 41, 4081—
the very best candidate. 4083. Vaduvescu, S.; Potvin, P. Gur. J. Inorg. Chem.
. 2004 1763-17609.
Conclusion (7) Potvin, P. G.; Luyen, P. U.; Bckow, J.J. Am. Chem. Soc.
We have demonstrated the benefits of a small-scale parallel - ZB%%:Z] Oltf% 4394(; f'eggoofsry 6. K.. Pillng, M. 3.: Anderson, S.:
synthetic prptocql combined with a photochem.lc':al screen Seddon: K R.'; Turp, 3 B Chem. SO’C_’ Far’aday Trans. 2.
to correctly identify organosoluble Riphotosensitizers of 1983 79, 195-210.
high photochemical activity from crude reaction mixtures  (9) Dressick, W. J.; Hauenstein, B. L., Jr.; Gilbert, T. B.; Demas,
in which other photoactive complexes can occur as side- J. N.; DeGraff, B. NJ. Phys. Chenil984 88, 3337-3340.

products. From the limited set of ligands examined, we (10) Watts, R. J.; Crosby, G. Al. Am. Chem. Sod 971, 93,
conclude that [RG3](PFs); is the mostusefulsensitizer in 3184-3188.

. . (11) Freedman, D. A.; Evju, J. K.; Pomije, M. K.; Mann, K. R.
CH3CN at room temperature, where the notion wiflity Inorg. Chem 2001, 40, 57115715,

includesavailability as well as photoactivity, and this finding  (12) okura, 1.; Nguyen, K.-TJ. Chem. Soc., Faraday Trans. 1
is supported by photophysical data. The process uses little 1981 77, 1411-1415. Kaneko, M.; Yamada, A.: Kurimura,

material, and the metal is recoverable; it requires no special Y. Inorg. Chim. Actal98Q 45, L73—74. Mandal, K.;
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