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EDITORIAL

Presidenbs Letter

We are at the turning point of two important years for photochemistry. This year, we have
celebrated the 50th anniversary of the laser. Although photochemistry can be done without a
laser, it is quite evident that ourekl would have been much less advanced without this
remarkable source of light. Without lasers, any photoinduced process faster than a few
nanoseconds would still be beyond reach and would just be considered as quasi
instantaneous. Similarly, single moléeuspectroscopy and microscopy would still be
sciencefiction. If lasers brought a lot to molecular photosciences, the opposite is also true.
The development of the laser, especially of lasing materials, laser dyes being a nice example,
has also benefited lot from the knowhow of photochemists. Moreover, our thirst to fully
understand all the details of photoinduced processes taking place in ever more complicated
systems has also contributed to the development of lasers with ever better specifications.
And, to my point of view at least, photochemistry with lasers is much more fun.

As you probably all know, 2011 will be the International Year of Chemistry. This will be a
wonderful opportunity to present our science to a large public, to share our emthasihs
curiosity, and to ignite sparkles of fascination in the eyes of young people. Maybe lasers will
help.

Meanwhile, | hope you will enjoy this issue of the EPA Newsletters. This is the first issue
elaborated by the new Editors, Bo Albinsson and JulieZrieto. As you know, the quality

of our Newsletter does not only depend on the editors but also on your contributions. So
please keep sending us technical notes, abstracts of theses, conference reports and anything
you think should be shared with owwmemunity.

Eric Vauthey
EPA President
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THE STATUTES OF THE EUROPEAN PHOTOCHEMISTRY
ASSOCIATION

TITLE I: Name, Headquarters, Permanence and Objects
ARTICLE 1

(&) An incorporated organisation under the name of the European Photochemistry
Associatin (EPA) has been set up under the provisions of the Swiss law.

(b) It is a permanent body.
(c) Its headquarters are in Zdrich.

(d) In the event that EPA is disbanded, the remaining finances must ultimately be transferred
to an organisation having thame or similar aims. A distribution of the funds among its
members is excluded.

ARTICLE 2

(@) The EPA is established to promote and encourage the international development of
photochemistry and related subjects with special reference to European ghllonang
countries. The Association is concerned with all experimental and theoretical aspects of the
interaction of light with molecular systems. These range from basic knowledge and practical
know-how to applications in areas such as materials scidnolmgy, medicine and the
environment.

(b) In particular, the aims to be pursued by EPA are:

(1) Promotion of ceoperation between European photochemists in universities, research
centres and industry through fostering international contacts and Europeangch

(2) Encouragement, stimulation and-aadination of meetings in Europe.

(3) Educational activities including summer schools, workshops and incorporation of
photochemistry into the curricula of universities.

(4) Promotion of photochemical literature.

(5) Promotion ofphotochemistry with funding agencies.

(6) Promotion of awareness of photochemistry and its applications to the wider public.

TITLE II: Membership
ARTICLE 3

(a) Membership of EPA is open to all scientists both from Europe and from countries outside
Europe

(b) Membership is annual and is subject to a fee as assessed by the Executive Committee and
approved by the General Council. Membership fees must be paid according to the rules
established by the Executive Committee.

(c) It is the responsibility of thenembers to provide and maintain correct contact details,
including email addresses. Changes should notified to the General Treasurer.
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(d) EPA members of a given country may organize, by agreement with the Executive
Committee, a national EPA section wéldesignated national representative who serves as a
contact person.

(e) A national section may lose its status upon the decision of the Executive Committee.
ARTICLE 4

Membership implies compliance with the decisions and resolutions made by the General
Council and the Executive Committee as provided in the statutes

ARTICLE 5

Membership of EPA may be terminated at the request of the Executive Committee for just
reason.

ARTICLE 6

Members are not personally liable for the contracted debts of the IEB#ity is limited to
the assets of the association.

ARTICLE 7

The organs of the EPA are the General Council and the Executive Committee.

ARTICLE 8
(a) The General Council consists of all members of the EPA and is its supreme organ.

(b) The GenelaCouncil has the following rights and functions:

(1) To agree and to alter the statutes.

(2) To decideaboutthe amounts of the annual contributions (membership fees),
following the proposal of the Executive Committee.

(3) To vote on the annual reportsERPA activities and finances presented to it by the
Executive Committee.

(4) To elect biennially from among its ordinary members the Executive Committee.

(5) To elect biennially two auditors who must prepare a report on the financial
situation of EPA and resure proper management of financial affairs by the
Executive Committee.

(c) The General Council should meet at least bienniaibgally in connectiorwith an
international scientific meeting, to discuss the agenda, which may be proposed by all
members,to determine the general policy of EPA and to exercise its rights according to
ARTICLE 8b. This meeting should be organised by the Executive Committee.

(d) At the request of 20% of all EPA members, an extraordinary meeting of the General
Council must be manised, and at least three month's notice given, by the Executive
Committee. Due provision must be made for those who can not attend the extraordinary
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meeting of the General Council personally to express their opinion in writing and, if
necessary, by pta or electronic vote.

(e) A resolution for windingup or merger of EPA must be put to a meeting of the General
Council, which if it agrees will instruct the Executive Committee to ballot all members of
EPA. Such a resolution can only be passed by arityajf not less than twhirds of the
votes cast. In windingp the General Council should decide whether to dispose of the
balance of the assets of EPA to a similar scientific body.

ARTICLE 9
(a) The Executive Committee administers EPA.

(b) The Exective Committee consists of the President, the-passident, the Vice President,

the General Treasurer and up to six other members who may be responsible of a specific
function at the discretion of the President. Exceptionally, additional members catopbied

by the Executive Committee to fulfil specific roles.

(c) The tasks of the Executive Committee include in particular:

(1) The achievement of the aims of EPA as outlined in ARTICLE 2.

(2) The management of the property of EPA including gifts aratleg left to EPA.

(3) The preparation of an annual report on the activities of EPA and on the financial
accounts which must be presented to the General Council together with an auditor's
report.

(4) The convening of the General Council and/or the indalidonsultation of the
members in accordance with these statutes.

(5) The execution of the decisions of the General Council.

(6) The organisation of the biennial elections for the Executive Committee (as
outlined in ARTICLE 9f).

(d) Formal decisions of hEPA require the signature of the President or, exceptionally, of
the VicePresident in order to be binding. The President shall have power to delegate certain
of his/her powers to other members of the Executive Committee.

(e) The term of office for anlected member of the Executive Committee is normally two
years. Reelection is permitted up to a maximum of three consecutive terms.

(HThe Executive Committee organizes elections for its own succession

(1) Elections take place normally by a show of haatilshe General Council (or
exceptionally, by electronic voting).

(2) The candidate(s) for President must normally be a member of the Executive
Committee in office.

( 3) The candidate(s) for President wi |
activities and actions and for the efficient functioning of the Executive Committee.

(4) Not less than one month prior to the election, the Executive Committee will
publicise to EPA members the name(s) of the candidate(s) for President and their
program(s).

(5) Membes may nominate themselves or other EPA members with their consent for
election to the Executive Committee. Nominations should be made in writing,
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signed by the nominee, to the Executive Committee any time up to one month prior
to the General Council.

TIT LE IV: Finances
ARTICLE 10
(a) EPA is a notprofit making organisation.

(b) The income of the EPA shall consist of:
(1) Contributions of members as assessed by the General Council.
(2) Contributions from governmental bodies or national scientific sesiet
representing member countries.
(3) Gifts, donations, and legacies.
(4) Grants, which may be accorded to it.
(5) Royalties from publications.
(6) Revenues from advertisements in publications.

ARTICLE 11

(a) A national section may hold a account tackiEPA members pay their dues and where
other official revenues and expenses are recorded.

(b) The person in a national EPA section responsible for the finances may be the national
Local Treasurer. Local Treasurers are appointed by the Executive Coeamitte

(c) The Local Treasurer of a national EPA section sends a yearly report and justifications to
the EPA General Treasurer. They transfer official revenues to the account of EPA
International according to the requirements of the Executive Committee.
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PUBLICATIONS

Abstracts of Theses in Photochemistry
Francisco Manjon

Solar technology for water disinfection in rural areas by photosensitized singlet
molecular oxygen'Q.) production

Department of Organic Chemistry, Universidad Complutense de Madrid, Spain

PhD Thesis: 2010
Supervisors: Prof. Guillermo Orellana and Prof. David Garcia

Water is a primary need for the human being. Availability of drinking water is a critical
problem for an important partf dhe world population mainly located ilessfavored
countries where over 1 billion people suffer diseases related to waterborne microorganisms.
Classical water disinfection techniques such as chlorination, and less common alternatives
based on other oxming reagents (ozone, chlorine dioxide, etc.) or physical treatments
(membrane filtration or UM illumination), are typically used in urban or industrial areas.
However, they are difficult to apply in isolated regimrsemergency situationgspecially

those in poorer countries, due to the lack of infrastructdies.secalled solar disinfection
(SODIS) methods a cheap alternative to obtain pathoffee water in thosareasplaced in

the solar radiation belt. Such method uses the combined effelaé @I\ttA component of
sunlight plus the infraredowered temperature increase to inactivate waterborne bacteria.
However,it requires plastic bottles (2.5 L) limiting the total amount of water treated per
day, is not equally effective with all tgg of bateria or turbid waterand requiresuitable
weather conditions.

! B \ -
Figure 1. CPC solar reactor for water disinfection by photosensitized singlet molecular

oxygen {O,) production. On the right, a cresection of the coaxiaknd fintype
configuraions and a detail of the photosensitizing silicone stripes are shown.

Highly efficient sensitizing materials containing hydrophobic Ru(ll) complexes immobilized
on porous silicones have been produced, photophysically and photochemically characterized,
and successfully tested for inactivation of up td“10FU mL'! of waterborneEscherichia

coli (gramnegative) orEnterococcus faecalifggrampositive) bacteria. Two solar reactors
based on compound parabolic collectors (CPC) Watile (Figure 1) andptimized for water
disinfection by photosensitized singlet oxygei®.j production in heterogeneous phase
(Figure 2) The main factors determining the performance of the solar reactors are the type of
photosensitizing material, the sensitizer loading, the Gi€ator geometry (finvs coaxiat

type), the fluid rheology and the balance between concurrent photothatotalytic and'O,
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effects on the microorganisms inactivation. In this way, at the 40°N latitude of Spain, water
can be disinfected in a sunny d@6 0.8 MJ mi? L't accumulated solar radiation dose in the
360/ 700 nm range, typicallyi® h of sunlight) with such CRBased reactors containing 0.6

m® of photosensitizing material saturated with tris{dighenyt1,10-phenanthroline)
ruthenium(ll) RD3, ca. 2.0 g m?). The optimum rheological conditions require lamitar
transitional water flow in both prototypes. The-fupe system showed better inactivation
efficiency than the coaxial reactor due to a more important contribution of the direchsunlig
effect that adds on top of the photodynamic disinfection. The durability of the sensitizing
materials was tested and the operational lifetime of the photocatalyst is at least three months
without any reduction in the bacteria inactivation efficiency.rédver, recharging of the
used photosensitizing materials with the photoactive dye leads to higher water disinfection
efficiency [B]. Solar water disinfection withO,-generating films is demonstrated to be an
effective technique for poirdgf-use water disfection in isolated regions of lessvored
countries with high yearly average sunshine.

e

\

-

% Survival
Voltios
b

s ¥

a O

01

0.0 0.2 014 0.6 0.8

@ (360 - 700 nemy/ MJ m? L N ~
Figure 2. (A) Survival of waterborn&. faecalig10* CFU mL'") in the coaxiatype @) and
the fintype ( ) solar reactors containing the photosensitiatigpes. (B) Singlet molecular
oxygen {O,) produced by RD3 immobilized in porous silicone (2'§)mhen immersed in

water (p = 32ns).
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Benjamin Probst
Photochemical Hydrogen Production

Institute of I norganic Chemistry, University of Zurich

PhD thesis:2010
Research Advisor: Prof. Robert Alberto

The splitting of HO by sunlight is an attractive scenario to obtain chemical fuels in the post
fossil society. Thus research focusing on alternatives é¢owtll established, but indirect

route, i.e. using photovoltaics and electrolysis, deserves attention. An especially appealing
way is the mimicking of natural photosynthesis, i.e. photochemical water splitting. Much
effort has been put into doing so, bdththe area of heterogeneous and homogeneous
photocatalysis. Common to all approaches in the field of homogenous photocatalytic water
splitting is the separation into an oxidative and a reductive halfreaction, and thus the use of
sacrificial electron acceéprs resp. donors. The idea in doing so is that the twerdaditions

can be studied and optimised independently, and once successful candidates were identified,
attempts to combine the systems can be undertaken. In this work we focused on the reductive
halfreaction to H.

This thesis presents the first successful application of rheniatmnigarbonyl diiminei type
complexes ([ReX(CQYiimine]’) as photosensitiser (PS) and cobalt tetraene based water
reduction catalystds (-cofReson df viethartolaneine fTE@A) o i n ¢
and protons to oxidised TEOA and {$eeFigurel).

decomp.
TEOA+ X — ~ O\‘H-.._o 0 5 H2
| V=
OC-—.ReI e
oc % = o ks
co “‘H ™
k
TEOA 9

-— k1 \lH
0C— et N 'I'\'I“‘
'-Rell =)
=N ..':._ \ OLH“O
X
nH~
-_— B o (0]
| "=
v oot \c'i/
hy

coO 0‘-H|

Figure 1. General representation of the photocatalytlc cycle using [ReXt@®) i type
PS6 s[Ca¥fdehgHy]it ype WRCO6s to comoHgrt TEOA and H

The study focused on various aspects of the new reaction, including the solvent (water, DMF
and MeCN), the character of the initial reaction of the excited state, quench rates and yields,
spectrehemical properties of the PS, forward electron transfer rates to the cobalt based
WRC, kinetics in the WRC cycle, stability of the complexes, influence of pH and quantum
yields of H production.
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It was shown for systems in DMFE by continuous irradiation experiments that
[ReX(COxdiimine]'it ype PSNCYE, ®her Bpyr i di ne-pipydding mi n e
(bipy) or 1,10phenanthroline) are clearly superior to the commonly used [RugfipPS in

terms of callytic stability. Furthermore, we showed by time resolved IR spectroscopy that
the initial photoreaction proceeds by reductive quenching of *[ReX{@i®jne]" by TEOA

(kg=52% 10’ M's; F age=0.5), followed by fast electron transfer to WR® #1i

2310 M s for WRC = [Cd'(dmgH)]). In the absence of WRC the transfer of a second
reduction equivalent from the decomposition of oxidised TEOA on the rhenium PS was
observed(k, . &3.3x1PM' § ! 70%). As for the WRC cycle, fast protonation of 'Co
occurs, as shown by a distinct pH dependence of hydrogen production. The bottleneck of the
system appears to be the reaction of"@&b to H,, which we could show to occur
predoninantly in a homolytic fashion for [Co(dmgh)in DMF. Addition of excess free
dmgH, was required to ensure complete formation of [Co(dmagHibhermodynamic
stability), but also to increase the turnover number in cobalt €5CG#/Co), possibly due to

a sdf-repair mechanism for deactivated WRC (catalytic stability). The maximumgJON
(H/Re) was 7500, setting a new benchmark, whereas the maximum, @8 only 1000.

This, along with other observations, clearly showed that the performance limiting factor of
the system was the cobalt based WRC.

Although these experiments gave a nice proof of principle, drawbacks were, besides the use
of sacrificial electron donors, the decomposition of the cobalt based WRC, low overlap of PS
absorption to the solar spectrumdathe use of organic solvent instead gOHWhereas the

issue of using sacrificial electron donors instead of oxidising the substrate of choicgQi.e. H

is not yet solved, the progress that has been made recently in the field of photochemical water
oxidation™* should allow to link such a system to a reductive counterpart in theory. Rsble

to overcome are the solvent (oxidative halfctions are performed in,@, reductive half
reactions in organic solvents), and the set of initial reactions of the excited state, i.e. whether
the WOC (water oxidation catalyst) or the WRC interacts \iighetxcited PS.

To address the former issue we designed a series of water soluble, rhenium based PS bearing
neutral axial ligands. Initial experiments showed for the fist time thgbrbiduction from

H>O using the rheniurm cobalt system is principally psible. Kinetic analysis revealed that

the initial set of reactions is the same as in DMF solvent, i.e. the reaction proceeds by
reductive quenching of the excited PS. No oxidative quenching by the cobalt based WRC was
found. Distinct correlations of turnev numbers to the ligand framework of the WRC were
observed, allowing the rational design of new cataly#tssystematic screening of
[ReX(COXdiimine]" complexes allowed to understand absorption properties and to optimise
the overlap wit the solar speatnu

References
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EPA NewsletteDecember 2014 17

Rajinder Singh

Investigations on photochemical and thermal transformations of some
conjugated carbonyl compounds

Department of Pharmaceutical SciencesGuru Nanak Dev University, Amritsar, Indi a

PhD thesis:2010
Research Advisor: Prof.Mohan Paul S. Ishar

Photochemistry of carbonytompounds has provided the chemists with a useful set of
working and exemplar paradignas carbonyl chromophorenderg@s manyinteresting and
versatile photohemicalreactions Consequently, photochemistry of carbonyl compounds has
received more attentiothan any other single class of organic compounds. Photochemical
transformations of saturated carbonyl compounds/conjugated carbonyl compodritieia
mechaniic details have extensively been expored for the past three to four decades,
however, the phtochemistry of conjugated carbonyl compounds still continues to be the area
of intense activityWe have investigated thehgtochemistryof sone conjugated carbonyl
compounddor understanding the nature of phototransformations involved, their mechanistic
details, and development of new photochemical synthetic pathways.

Photochemistry ob-alkoxyphenyl ketones has beerploredboth mechanisticallyand for
synthetic applications anlklas demonstratethat product profile/yields depend stigly on

the solveh system,nvolved excited state {g* or p-p*) and conformational preferences
plausible ole of electron transfer ogponent has also been invoked in cyclizationl &
biradical intermediateo dihydrobenzofuranaproductsin these phototransformatisi

In order to understand the above referrel@ of photaelectron transferfirst section of the
dissertationhas been devoted to thégiacchemistryof o-allyloxy-/crotyloxyacetophenones
under varied conditions of irradiatiofiPyrexfilter and underN, atmosphere) including
solvents such as acetonitrile which is known to favour electron transfer and in the presence of
triethylamine (TEA); the latter is well known to quench the photoexcited carbonyl function
by charge/electron transfer. The phototransairams in presence of triethylamine were also
of interest because it has been reported that radical anions generated from reduction of a
photoexcited carbonyl function can be trapped intlacularly by an olefinic moietyn a
synthetically useful mannekVe have attempted toharacterie completeproduct profile,
including some unusual intramolecular areslefin addition products obtained by tineg*
excitation of the carbonyl functiqchemel)®

Irradiation oflab in dry benzenéded to the isolatiorf (syn-2-ethenyl/propenyB-hydroxy
3-methyl2,3-dihydrobenzofuranfab) as the solg@roduct.However, rradiation oflab in

dry benzene in the presence of triethylam{@eli 0.4 mol equiv). resulted in slightly
increased formation dfab, besides miacols 8 and4) and triethylamineddition productsy
and6). Formation of2a,b was suppressed with increasing molar ratios of triethylamine, with
increased formation of productS8i{). On the other hand, irradiation aofab in dry
acetonitrile resuéid in the formation of bothsyn(2ab) as well asanti-isomers of
benzodihydrofuranols2(nbg, besides some highly unexpected intramolecular aokxim
addition productsgi 10); formation of thantramolecular eend olefin addition products was
guenched irthe presence of 0.1 mol equiv. of triethylamine. With increasing molar ratios of
triethylamine in acetonitrileformation of 2 and 2 ryas also suppressed withubsequent
increased formation of product8i{¥) derived fromphotoreduction of carbonyl functio
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through electron transfer from TEAo product derived from intramolecular interaction of
the ketonalerived anion radical/ketyl radical with an olefinic moietgsdetected.

The ntramolecular Habstraction by photexcited carbonyl followed by cyclizan of 1,5
biradical, which is an inefficient process in the cas®-atkenylmethoxyacetophenones, is
slightly favoured in presence of lower molar equivalents of triethylamine and nelugek at
higher concentrationslt has beerproposedhat the genetly accepted limiting condition of

a threeatom tether between an aryl ring and an alkene moiety for intramolecular photo
cycloaddition can be surpassed under the influence of polar interdctidhese
investigations have also led to the simple way oftifigng diastereomeric pinacols derived

from o-alkoxyacetophenones Bl NMR spectrosco
HQ, Me

hv

R
dry PhH O H
2 (10-11%)
R
Crla™ 0 ory
N(CH,CH
hv OH (CHCHa), HaCHC—N(CH,CHa),
| I 2 + CHjy + CHj3 + I
dry PhH (10-16%) OH PN H3CHC—N(CH,CHj3),
o) CH 0 R
+TEA 3 7 (10%)
M O/\%\R (diastereomers)
e
! (diastereomeric Pinacols) 5(6-25%) &6 (2-8%)
o 3 (18-30%) & 4 (23-36%)
H\ HOH,C
R HO, Me Me
1 hv +
— 2 + (¢]
dry CH3CN 7-24%
(@) R=H (72 J
(b) R=Me 2" (2-4%)
8 (7-16%) 9a (4-7%) 10a (6-12%)
L——  2(15-23%) + 2'(2-3%) + 3(15-28%) + 4(22-36%) + 5(8-25%) + 6b(3-7%) + 7 (10-20%)
dry CHsCN

+ TEA

Scheme 1

Second section ofhe thesis deals with thenvestigations onphotaransformationsof
isoxazolidires Although there ae few reports on the photochemical cleavagé
isoxazolidine moiefly however no report on the involvement of intramolecular
photosensitization/photoelectron transfedbstraction a#cting such phototransformaten
is available Guided by our earlier oerded dservations on the role efectron transfer in the
photochemistry ofo-allyloxy/crotyloxyacetophenon@s it was decided to explore the
photochemistry of isoxazolidines sensitized darbonyl functiorality. Based onseries of
experiments, a usefuhethodologyfor the cleavage of an isoxazolidine moiety, which is
generally known to be transparent undes*rexcitation has been developefScheme 2)lt
has been postulated that tfaxile photecleavage of isoxazolidest o-enAminocarbonyl
compoung (12ac, 14, 16) is mediated bycarbonyl functioality through theplausible
involvement of intra or intermolecular electron transfer from nitrogen atom of the
isoxazolidine moiety to photoexcited carbonyl function
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hv,Pyrex Q
CHs N, atm. CH; H
1 Ar Ar
O Ty~ dry CH3CN 0 =
O-N o) N
) ~
11a-c Ph H/ Ph

(a) Ar = Ph- 12a-c (50%)
(b) Ar = p-OMe-Ph-

(c) Ar = p-NO,-Ph-

Q hv,Pyrex O Ph
Ph H
M N, atm. N
O-N
\ o N
Ph dry CH3CN H™ “ph
13 14 (60%)
hv,P hv,P N
v,Pyrex v,Pyrex
N, atm. NCWPh N, atm. H\[HYPh
No reaction O-N ﬁ» o N
dry benzene/ CH3;CN “Ph ry acetone W \Ph
15 16 (60%)
Scheme2

Last sectionof thesis deals with the photochemistry arfylideneb-iononesunder varied
irradiation conditions(Scheme 3Pyrexfilter). It has been demonstrated that tiradiation
of (E,B-arylideneb-ionones {7a-f) in anhydroussolvents affordl,7,7trimethy}3-(E-2;-
arylethenylj2-oxabicycloe[4.4.0]deca3,5-dienes(19af) in high yields Further rradiation of
pure 19%-f in aqueous methanol resulted Z,E-arylideneb-ionones {8) through retre
electrocyclization, which undeent an intramolecular, exoselective [4 + 2]
photocycloadditioneadingto 11-(ex9-aryl-1,7, Ztrimethyktricyclo[4.4.0.£“undec5-ene 3-
ones(20af, 60-80%) except in case af9f, wherein formation of tricyclic ketone&3f was
also observedt is worth b mention that théricyclic-butanoneg20) rearrangd over silica
gel quantitativelyto 5-aryl-7,11,1%trimethyktricyclo[5.4.0.GJundec1-ene4-ones(21)® and
thelatterunderwenta facile unusual uncatalysed air oxidation to butyrolact(@2& 22;)’.

A direct rradiation of17af in agqueous methanol teto 20a-f (reduced yields compared to
the irradiation of correspondiritp), alongwith the formation ofnovel tricyclic-ketones23c
(55%) and23f (80%), in case ofthe irradiation of17¢f. The tricydic-ketones 23cf) have
beenproposedo bederived from photodeconjugation 8, followed by intramolecular [4

2] cycloadditiofi.

In view of the known ability of triethylamine to quench triplet photoexcited ketones through
chage transfer/electrondnsferand speculated rolef entramolecular photoelectron transfer
in photeconversion of arylidenb-ionones {7) to tricyclic cyclobutanones2()®, it was
decided to carryout irradiation of arylidené-ionones in presence of triethylamine.
Therefore, arylideneb-ionones (17a,b,d,e) were irradiated inaqueous methanol in &h
presence of triethylamingexcess)to afford tricyclic-butanones(20a,b,d,e) along with
bicyclic-esters(24a,b,d,e, ~20% Scheme B Formation of24 by the photochemical or
thermal tansformation o0 was ruled out byhe prolongedrradiation of20e in agueous
methamwl| in presence of triethylamingno phototransformationwas observed)and by
refluxing the solution of 20e in aqueousmethanolin presence of triethylamine for 4h
(afforded 21e quantitatively. Further investigations will be necessary to unravel the
mechanistic details of the phototransformation leadirfito
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Scheme 3

In light of the reports thatcertain electron rich systems reacthwitioxygen without use of
any singletoxygensensitizer to generate endoperox&esnd known thermal routes to
endoperoxides under electrtmansfer conditior®b, it was decided to irradiatarylideneb-
iononesunder an oxygen atmosphere, to investighte pgossible cycloaddition of electron
rich conjugateep system inl18 (generatedn situ) with molecular oxygen under pheto
electrontransfer conditiondrradiation of arylidenédo-iononeg17gb,e) in dry benzene under
oxygen atmosphere afforded highly wable stable endoperoxide&54b,e, Scheme 3B
through the regiselective [4+2] photaddition of oxygen to a pyram high yields(85
90%RP. It has been proposed thagaction occurs through an electitvansfer interaction
between photoexcitet8 and mdecular oxygen.

Investigationf the photochemistrgf arylideneb-iononeshave provided an easy access to
differenttricyclic-butanonesstable endoperoxidesnd led to the idcovery of an alternative
mode of phototransformatioto complex molecular frme-works such astricyclic-ketones
(23).

In conclusion, arbonyl chromophore has been crafted into different matficesome
unusual photdgransformationsutilizing some fundamental reactions such aaldtraction,
photoelectron transfer, cycloadditierand rearrangement® develop new transformations
of general interest and high synthetic significance

















































































