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… inhibit b-amyloid aggregation and rescue postsynaptlc toxicity and behavior
defects in the Drosophila AlzheimerÏs disease model under blue light. In their
Communication on page 11472 ff. , C. B. Park, K. Yu et al. present a chemical
strategy for photodynamic suppression of b-amyloid aggregation using photo-
sensitizing molecules.

Angewandte Chemie International Edition is
a journal of the Gesellschaft Deutscher
Chemiker (GDCh), the largest chemistry-
related scientific society in continental
Europe. Information on the various activ-
ities and services of the GDCh, for example,
cheaper subscription to Angewandte Che-
mie International Edition, as well as applica-
tions for membership can be found at
www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.

Atmospheric Chemistry
In their Communication on page 11404 ff. , H. Beckers et al.
report the isolation of methylsulfonyloxyl radicals, key inter-
mediates in the atmospheric oxidation of dimethyl sulfide.

Solar Cells
M. K. Nazeeruddin et al. describe in their Communication on
page 11409 ff. the synthesis of methoxydiphenylamine-substi-
tuted carbazol, a hole-transport material for perovskite solar
cells.

Hypervalent Compounds
The photocatalytic oxidation of silicates to give alkyl radicals
for homolytic transformations is described in the Communica-
tion by L. Fensterbank et al. on page 11414 ff.

Photothermal Agents
The controllable synthesis of black phosphorus quantum dots
as ultrasmall photothermal agents is described by X.-F. Yu,
et al. in their Communication on page 11526 ff.

Hybrid Polymers
In their Communication on page 11438 ff. , D. P. Gates and
B. W. Rawe report a P-containing polymer that exhibits strong
blue fluorescence turn-on upon exposure to molecular oxygen
and UV light.
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Editorial
“… Why is chemistry overlooked when talking about light?
Is the photon a physical particle per se? Are all important
light-induced processes biological? Maybe the role of light
for chemistry and the role of chemistry for light may be far
less important than a few eccentric scientists would like to
believe. From the perspective of a synthetically oriented
photochemist, however, the facts are different …”
Read more in the Editorial by Thorsten Bach.

T. Bach* 11294 – 11295

More Chemistry with Light! More Light in
Chemistry!

Service
Spotlight on Angewandte’s Sister Journals 11312 – 11315

Author Profile
“My favorite author (fiction) is Roald Dahl and his short
stories.
If I were not a scientist, I would be a historian. . . .”
This and more about Christopher Barner-Kowollik can
be found on page 11316.

Christopher Barner-Kowollik 11316

News
Priestley Medal: M. El Sayed 11317
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S. S�nchez OrdüÇez 11317
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Essays

Solar Energy Conversion

V. Balzani,* G. Bergamini,
P. Ceroni 11320 – 11337

Light: A Very Peculiar Reactant and
Product

Minireviews

Photoswitches

D. Bl¦ger,* S. Hecht* 11338 – 11349

Visible-Light-Activated Molecular
Switches

Reviews

Photocatalysis

Q. Xiang, B. Cheng, J. Yu* 11350 – 11366

Graphene-Based Photocatalysts for Solar-
Fuel Generation
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See the light of day : Light is the fastest
way of transferring energy and informa-
tion through space, and in chemistry it
can perform the dual role of reactant and
product. Sunlight, a really unique reac-
tant, represents our ultimate energy
source. Chemists are engaged in design-
ing systems for the conversion of light
into electrical or chemical energy and vice
versa to create a more sustainable way of
life.

Let there be light : This Minireview out-
lines different conceptual strategies for
the design of photochromic compounds
that can be toggled between their two
switching states by employing only low-

energy visible (or near-infrared) light. All-
visible-light photoswitches are promising
candidates for future biomedical and
material applications.

There’s always the sun : Graphene-based
photocatalysts for solar-fuel production
are of significant interest in solving the
global energy problem. The recent advan-
ces in the fabrication and application of

graphene-based photocatalysts, including
photocatalytic reduction of CO2 to hydro-
carbon fuels and photocatalytic splitting
of water to H2 are explored.
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http://dx.doi.org/10.1002/anie.201500628
http://dx.doi.org/10.1002/anie.201411096
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Multidimensional Spectroscopy

P. Nuernberger, S. Ruetzel,
T. Brixner* 11368 – 11386

Multidimensional Electronic
Spectroscopy of Photochemical Reactions

Surface Functionalization

G. Delaittre,* A. S. Goldmann,
J. O. Mueller,
C. Barner-Kowollik* 11388 – 11403

Efficient Photochemical Approaches for
Spatially Resolved Surface
Functionalization

Communications

Key Intermediates

B. F. Zhu, X. Q. Zeng,* H. Beckers,*
J. S. Francisco,*
H. Willner 11404 – 11408

The Methylsulfonyloxyl Radical, CH3SO3

Perovskite Solar Cells

P. Gratia, A. Magomedov, T. Malinauskas,
M. Daskeviciene, A. Abate, S. Ahmad,
M. Gr�tzel, V. Getautis,*
M. K. Nazeeruddin* 11409 – 11413

A Methoxydiphenylamine-Substituted
Carbazole Twin Derivative: An Efficient
Hole-Transporting Material for Perovskite
Solar Cells
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Two dimensions provide more insight
than one : Coherent electronic multidi-
mensional spectroscopy in different var-
iations allows the separation of photo-
chemical reaction channels. This is dem-
onstrated exemplarily for a molecular
switch capable of light-induced ring-
opening and ring-closure reactions, cis–
trans isomerization, vibrational wave-
packet dynamics, radical cation forma-
tion, and population relaxation.

“There are only patterns”: A range of
efficient photochemical platforms for the
spatially resolved functionalization of
surfaces is described in this Review
together with their specific advantages
relative to alternative methods. There is
already a powerful range of methods
available, but orthogonal ligation pro-
cesses driven by visible light remain
largely elusive.

Up in the air : Low-pressure flash pyrolysis
of CH3SO2OOSO2CH3 has been used to
generate the methylsulfonyloxyl radical
(CH3SO3), one of the key intermediates in
the atmospheric oxidation of dimethyl
sulfide, which was subsequently isolated
in solid noble-gas matrices. The radical
has been characterized by UV/Vis and IR
spectroscopy and its photoinduced
(l�360 nm) tautomerization to
CH2SO3H was observed.

Quick and easy : The readily synthesized
methoxydiphenylamine-substituted car-
bazole (V886), a hole-transporting mate-
rial, has been used in perovskite solar
cells with a power conversion efficiency of
17%. This is the second highest conver-
sion efficiency after that of solar cells with
the hole transporter Spiro-OMeTAD.
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Hypervalent Compounds

V. Corc¦, L.-M. Chamoreau, E. Derat,
J.-P. Goddard,* C. Ollivier,*
L. Fensterbank* 11414 – 11418

Silicates as Latent Alkyl Radical
Precursors: Visible-Light Photocatalytic
Oxidation of Hypervalent Bis-Catecholato
Silicon Compounds

Gene Vectors

Y. Yuan, C.-J. Zhang,
B. Liu* 11419 – 11423

A Photoactivatable AIE Polymer for Light-
Controlled Gene Delivery: Concurrent
Endo/Lysosomal Escape and DNA
Unpacking

Photocatalysis

J. Wang, N. Zheng* 11424 – 11427

The Cleavage of a C¢C Bond in
Cyclobutylanilines by Visible-Light
Photoredox Catalysis: Development of
a [4þ2] Annulation Method

Photoelectrochemistry

W. Li, S. W. Sheehan, D. He, Y. He, X. Yao,
R. L. Grimm, G. W. Brudvig,*
D. Wang* 11428 – 11432

Hematite-Based Solar Water Splitting in
Acidic Solutions: Functionalization by
Mono- and Multilayers of Iridium Oxygen-
Evolution Catalysts
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Silicates can be used as latent alkyl radical
precursors. Upon visible-light photocata-
lytic oxidation of easily accessed and
bench-stable bis-catecholato silicates,
a series of functionalized alkyl radicals,
including highly reactive primary ones
have been engaged in homolytic trans-
formations. This oxidative photocatalyzed
process can be efficiently merged with
nickel catalysis for C¢C coupling.

Special delivery! A photoactive polymeric
gene delivery vector can concurrently
escape from the endo/lysosome and
unpack nucleic acids in cytosol in a single
light irradiation process. The polymer,
which comprises a fluorogen with aggre-
gation-enhanced-emission characteristics
and a linker that can be cleaved by reactive
oxygen species, forms nanoparticles that
bind DNA and are endocytosed by cells.

Cyclohexene derivatives are obtained by
a mild procedure using visible-light pho-
tocatalysis. Monocyclic and bicyclic
cyclobutylanilines successfully undergo
intermolecular [4þ2] annulation with ter-
minal and internal alkynes to generate

a variety of amine-substituted cyclohex-
enes including new hydrindan and decalin
derivatives with good to excellent diaste-
reoselectivity. dtbbpy = 4,4’-di-tert-butyl-
2,2’-bipyridine, ppy =2-phenylpyridine.

Stable solar water splitting in acidic
solutions is made possible by decorating
hematite with iridium-based water oxida-
tion catalysts. A cathodic shift of up to
250 mV is observed by the heterogenized
catalysts, which are as thin as a monolayer
(see picture). More stable operation is
achieved with the IrOx catalysts upon
photoelectrodeposition.

http://dx.doi.org/10.1002/anie.201504963
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Hydrogen-Evolution Catalysts

Q. Han, B. Wang, Y. Zhao, C. Hu,
L. Qu* 11433 – 11437

A Graphitic-C3N4 “Seaweed” Architecture
for Enhanced Hydrogen Evolution

Hybrid Polymers

B. W. Rawe, D. P. Gates* 11438 – 11442

Poly(p-phenylenediethynylene
phosphane): A Phosphorus-Containing
Macromolecule that Displays Blue
Fluorescence Upon Oxidation

Synthetic Methods

X. Liu, X. Ye,* F. Bureš, H. Liu,
Z. Jiang* 11443 – 11447

Controllable Chemoselectivity in Visible-
Light Photoredox Catalysis: Four Diverse
Aerobic Radical Cascade Reactions

Energy Conversion

Q. Tang,* H. Zhang, Y. Meng, B. He,
L. Yu* 11448 – 11452

Dissolution Engineering of Platinum Alloy
Counter Electrodes in Dye-Sensitized
Solar Cells
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Weeding out hydrogen : A straightforward
template-free freeze-drying method
affords a graphitic-C3N4 “seaweed” archi-
tecture of one-dimensional mesoporous
fibers. This seaweed architecture has
a highly efficient photocatalytic activity for
hydrogen evolution from water under
visible-light irradiation that is better than
most reported nanostructured g-C3N4

catalysts.

P-polymer brings light: A new phospho-
rus-containing macromolecule, PPYP, has
been synthesized that features phospho-
rus atoms incorporated between phenyl-
ene alkynyl groups. PPYP selectively
exhibits blue fluorescence (see picture)
when the phosphorus center is oxidized
and, therefore, is of potential interest for
sensor applications.

Radical control : A radical mechanism for
N-tetrahydroisoquinolines (THIQ) in the
presence of oxygen was successfully ac-
complished by employing a dicyanopyra-
zine-derived chromophore (DPZ) as
a photoredox catalyst. The substrates can
undergo either addition-cyclization, addi-
tion-elimination, addition-coupling, or
addition-protonation by judiciously regu-
lating the reaction conditions. Four types
of N-heterocycles are generated in mod-
erate to excellent yields.

Less dissolution : PtM0.05 (M = Ni, Co, Fe,
Pd, Mo, Cu, Cr, and Au) alloys were
synthesized by simple electrodeposition
and employed as counter-electrode (CE)
electrocatalysts for liquid-junction dye-
sensitized solar cells (DSSCs). Alloying of
platinum with transition metals for form-
ing competitive reactions is believed to be
a promising strategy for increasing the
dissolution resistance of CE electrocata-
lysts.

http://dx.doi.org/10.1002/anie.201504985
http://dx.doi.org/10.1002/anie.201504464
http://dx.doi.org/10.1002/anie.201505193
http://dx.doi.org/10.1002/anie.201505339
http://www.angewandte.org


Cation–p Interactions

M. Isaac, S. A. Denisov, A. Roux,
D. Imbert, G. Jonusauskas,
N. D. McClenaghan,*
O. S¦nÀque* 11453 – 11456

Lanthanide Luminescence Modulation by
Cation–p Interaction in a Bioinspired
Scaffold: Selective Detection of Copper(I)

Molecular Motors

S. J. Wezenberg,* K.-Y. Chen,
B. L. Feringa* 11457 – 11461

Visible-Light-Driven Photoisomerization
and Increased Rotation Speed of
a Molecular Motor Acting as a Ligand in
a Ruthenium(II) Complex

Photochemistry

H. Yang, L. Q. He, Y. W. Hu, X. Lu, G. R. Li,
B. Liu, B. Ren,* Y. Tong,*
P. P. Fang* 11462 – 11466

Quantitative Detection of Photothermal
and Photoelectrocatalytic Effects Induced
by SPR from Au@Pt Nanoparticles

Semiconductor Chromophores

L. Qian, J. F. Chen, Y. H. Li, L. Wu,
H. F. Wang, A. P. Chen, P. Hu,
L. R. Zheng,*
H. G. Yang* 11467 – 11471

Orange Zinc Germanate with Metallic
Ge¢Ge Bonds as a Chromophore-Like
Center for Visible-Light-Driven Water
Splitting
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New strategy : A selective probe for CuI

among physiological cations is described,
which harnesses a 3D arrangement of four
amino acids as the binding site, inspired
by the metallo-chaperone CusF. Lumi-
nescence signal transduction results from
modulation of the antenna effect through
a cation–p interaction that increases
intersystem crossing and subsequent
lanthanide sensitization.

A positive spin : A molecular motor con-
taining a 4,5-diazafluorenyl ligation motif
can be coordinated to ruthenium(II) ions
(see figure). After complexation, the pho-
toisomerization process can be driven by
visible instead of UV light. Unexpectedly,
a large enhancement of the speed of
rotation was observed, which can be
ascribed to contraction of the diazafluor-
enyl unit upon metal coordination.

The contribution ratio of the SPR-induced
photothermal and photoelectrocatalytic
effects during catalytic reactions can be
detected. The photothermal effect can be
measured by surface-enhanced Raman
scattering (SERS), and the photoelectro-
catalytic process can be proved by SERS
using p-aminothiophenol as the probe
molecule.

Ge up : Unexpectedly a Zn-Ge-O semi-
conductor responds to visible light. It is
shown that it contains a built-in chromo-
phore-like structure. By a combination of
systematic characterizations and theoret-
ical calculations, the origin of the visible-
light response can be attributed to the
unusual presence of metallic Ge¢Ge
bonds which act in a similar way to
organic chromophores.

http://dx.doi.org/10.1002/anie.201505733
http://dx.doi.org/10.1002/anie.201505781
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b-Amyloids

B. I. Lee, S. Lee, Y. S. Suh, J. S. Lee, A. Kim,
O. Kwon, K. Yu,*
C. B. Park* 11472 – 11476

Photoexcited Porphyrins as a Strong
Suppressor of b-Amyloid Aggregation and
Synaptic Toxicity

Persistent Luminescence

M. Palner, K. Pu, S. Shao,
J. Rao* 11477 – 11480

Semiconducting Polymer Nanoparticles
with Persistent Near-Infrared
Luminescence for In Vivo Optical Imaging

Photochemistry

G. Fumagalli, P. T. G. Rabet, S. Boyd,
M. F. Greaney* 11481 – 11484

Three-Component Azidation of Styrene-
Type Double Bonds: Light-Switchable
Behavior of a Copper Photoredox Catalyst

Solar Cells

Y. Liu, Z. A. Page, T. P. Russell,*
T. Emrick* 11485 – 11489

Finely Tuned Polymer Interlayers Enhance
Solar Cell Efficiency
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Photoinduced inhibition of b-amyloid
(Ab) aggregation was achieved with meso-
tetra(4-sulfonatophenyl) porphyrin (TPPS,
with M = 2H++, Zn2++, Cu2++, Mn2++) under
blue LED illumination. The light-driven

efficacy of TPPS is attributed to the strong
binding affinity of TPPS to Ab and photo-
oxidation of Ab. Ab toxicity was relieved in
a photoexcited-TPPS-treated Drosophila
Alzheimer’s disease model.

Long lifetime and nontoxic : Nanoparticles
made of the conjugated polymer MEH-
PPV and a near-infrared (NIR) dye can
generate NIR-persistent luminescence

emission with a lifetime of nearly one hour
at room temperature. This new optical
property was evaluated for optical imag-
ing applications in living mice.

Out of the light, into the dark : Copper
photoredox catalysis combined with
a hypervalent iodine azide reagent enables
methoxy azidation of alkenes. In contrast,
in the absence of light, the same copper
catalyst affords double azidation to give
vicinal 1,2-diazides. The double function-
alization proceeds under mild reaction
conditions, with a switch between light
and dark controlling the degree of azida-
tion. dap = 2,9-bis(p-anisyl)-1,10-phenan-
throline.

Organic electronics : Three conjugated
polymer zwitterions of variable bandgap
were synthesized and incorporated as
cathode modification layers in bulk
heterojunction solar cells, boosting the
power conversion efficiency (PCE) to over
10%. Structure–property relationships
identified key optical and electronic char-
acteristics that lead to the observed high
efficiencies.

http://dx.doi.org/10.1002/anie.201504310
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http://dx.doi.org/10.1002/anie.201502980
http://dx.doi.org/10.1002/anie.201503933
http://www.angewandte.org


Photocatalysis

K. Ma, O. Yehezkeli, D. W. Domaille,
H. H. Funke, J. N. Cha* 11490 – 11494

Enhanced Hydrogen Production from
DNA-Assembled Z-Scheme TiO2–CdS
Photocatalyst Systems

Nanorods

T. T. Zhuang, Y. Liu, M. Sun, S. L. Jiang,
M. W. Zhang, X. C. Wang, Q. Zhang,
J. Jiang,* S. H. Yu* 11495 – 11500

A Unique Ternary Semiconductor–
(Semiconductor/Metal) Nano-
Architecture for Efficient Photocatalytic
Hydrogen Evolution

Photoluminescence

G. Kaur Behrh, H. Serier-Brault, S. Jobic,
R. Gautier* 11501 – 11503

A Chemical Route Towards Single-Phase
Materials with Controllable
Photoluminescence

Fluorescence Imaging

P. Agarwal, B. J. Beahm, P. Shieh,
C. R. Bertozzi* 11504 – 11510

Systemic Fluorescence Imaging of
Zebrafish Glycans with Bioorthogonal
Chemistry
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TiO2 and CdS nanocrystals were organized
into a Z-scheme photosynthesis system
by using DNA as a structure-directing
agent. Increased H2 production from
water splitting was observed compared to
either the photocatalyst alone or dis-
persed mixtures of the two. The inclusion
of the electron mediator benzoquinone
equidistant between the TiO2 and CdS
through DNA assembly further increased
H2 production.

Three in one : A unique 1D ternary hetero-
nanorod (ZnS) with segmented node
sheaths (CdS) decorated by metal nano-
particles (Au) is constructed by a sequen-
tial chemical-transformation strategy. The
arrangement enables steered charge flow
for electron–hole separation and hence
efficient photocatalysis.

Color palette : The controlled reduction of
dopants at different temperatures was
carried out to study the photoluminescent
properties of single-phase oxide materi-
als. The change of the oxidation state of
dopants leads to fine tuning of the
emission color of the materials. This
approach was illustrated with the pro-
gressive reduction of the red phosphor
SrAl2O4 :Eu3++ to green phosphor SrA-
l2O4 :Eu2++ to target yellow luminescence.
(Ti, CaH2 = oxygen getters.)

How exSiating! Systemic fluorescence
imaging of cell-surface glycans inside
a live animal is described for the first time.
Metabolic incorporation of a cyclooctyne-
functionalized sialic acid into glycans

during zebrafish embryogenesis followed
by ligation with a fluorogenic tetrazine
enables the visualization of sialoglyco-
conjugates.

http://dx.doi.org/10.1002/anie.201504155
http://dx.doi.org/10.1002/anie.201505442
http://dx.doi.org/10.1002/anie.201504224
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Soft Matter

K. Cho, H. J. Lee, S. W. Han, J. H. Min,
H. Park, W. G. Koh* 11511 – 11515

Multi-Compartmental Hydrogel
Microparticles Fabricated by Combination
of Sequential Electrospinning and
Photopatterning

Cycloaddition

O. A. Mukhina, D. M. Kuznetsov,
T. M. Cowger,
A. G. Kutateladze* 11516 – 11520

Amino Azaxylylenes Photogenerated from
o-Amido Imines: Photoassisted Access to
Complex Spiro-Poly-Heterocycles

Flow Chemistry

R. Telmesani, S. H. Park,
T. Lynch-Colameta,
A. B. Beeler* 11521 – 11525

[2þ2] Photocycloaddition of Cinnamates
in Flow and Development of a Thiourea
Catalyst

Photothermal Agents

Z. Sun, H. Xie, S. Tang, X.-F. Yu,* Z. Guo,
J. Shao, H. Zhang,* H. Huang, H. Wang,
P. K. Chu* 11526 – 11530

Ultrasmall Black Phosphorus Quantum
Dots: Synthesis and Use as Photothermal
Agents
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Multi-compartmental hydrogel micropar-
ticles were fabricated by combining elec-
trospinning and photopatterning pro-
cesses. Each compartment was made of
a fiber matrix with a different composi-
tion. The resultant microparticles have
a potential for various biomedical appli-
cations such as bioassay, drug delivery,
and tissue engineering.

Rings in three dimensions : Cyclic imines
containing an o-amido group undergo
excited-state intramolecular proton trans-
fer to generate amino azaxylylenes. The
amino azaxylylenes undergo intramolecu-
lar cycloadditions to tethered unsaturated
pendants to yield complex heterocyclic
three-dimensional molecular architec-
tures.

Go with the flow: A flow photochemical
platform with a novel cone reactor has
been used to facilitate significant
improvement in the [2þ2] photocycload-
dition of cinnamate derivatives. A bis-

(thiourea) has been identified that signif-
icantly increases the conversion and dia-
stereoselectivity with a number of sub-
strates.

A liquid exfoliation method based on
a combination of probe sonication and
bath sonication was adopted to synthe-
size black phosphorus quantum dots
(BPQDs). These displayed a high extinc-
tion coefficient of 14.8 Lg¢1 cm¢1, a photo-
thermal conversion efficiency of 28.4 %,
and good biocompatibility, and can thus
be used as highly effective photothermal
agents for cancer therapy.
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Seeing the light : An upconversion nano-
structure comprises several lanthanide
ions integrated in a single system. The
balance of numerous narrow emission
bands covering the full visible spectrum
results in white-light emission. The emis-
sion colors can be determined by chang-
ing the excitation power density (see
picture), which manipulates the photon
transfer pathways to bring potential ap-
plications such as multicolor displays or
imaging.

Ion transport : The conserved NDQ (Asn,
Asp, Gln) motif in Krokinobacter rhodop-
sin 2 (KR2), a novel light-driven outward
Na++ pump, is found to play a specific role.
The D116 residue receives and sequesters
protons for Na++ uptake and the uptake
process is kinetically optimized by Q123.
The N112 residue participates in Na++

binding in the O photointermediate.
Thus, the NDQ motif works cooperatively
for vectorial Na++ transport.

Thin but brilliant : Porous p-networks (see
structure) were synthesized from mono-
mers designed by a general strategy to
contain a core enabling aggregation-
induced emission, twisted linkers, and
electropolymerizable peripheral units. The
thickness of the resulting highly emissive
porous polymer films could be controlled
precisely, and films with a thickness below
10 nm were used for the sensitive detec-
tion of explosives by electron transfer.

Storing solar energy : Gold enhances the
catalytic performance of a Rh/SBA-15
catalyst in the dry reforming process of
methane under visible-light irradiation
(see picture). The highly energetic elec-
trons excited by local surface plasmon
resonances of gold facilitated the polar-
ization and activation of carbon dioxide
and methane under thermal conditions.
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On a collision course : Fluorescent ionic
liquids (ILs) that show triplet–triplet-
annihilation-based photon upconversion
(TTA-UC) are reported. The presence of
nanostructured ionic chromophore net-
works explains the fast triplet energy
migration and consequent efficient TTA-
UC emission detected at a low excitation
power comparable to solar irradiance.

Pick and choose : Photoactive yellow pro-
tein was used to measure the effect of
changing the excitation wavelength (lex)
on the Raman optical activity (ROA)
spectra of a protein. The data demon-

strate that selecting an appropriate
excitation wavelength is a key factor for
extracting structural information on
the protein active site using ROA
spectroscopy.

With the flip of a switch : Light was used to
reversibly switch the electronic structure
of an isolable N-heterocyclic carbene
(NHC). UV-induced electrocyclic ring clo-
sure produced a relatively electrophilic
NHC, whereas subsequent exposure to
visible light reversed these changes. The
distinct electronic states were utilized to
achieve at-will capture and release of
ammonia.

True blue : The pigment protein b-crusta-
cyanin, which is responsible for the blue
color of lobsters, tunes the color of its two
bound astaxanthin chromophores
through electrostatic polarization and
steric planarization.
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Flashback: 50 Years Ago ...
A range of reviews showed just how
important various spectroscopic tech-
niques had become. H. T. Witt et al.
discussed the use of flashlight techniques
in the analysis of photosynthetic pro-
cesses by studying the time variation of
the absorption spectra of chloroplasts
after excitation. A. Almenningen et al.
outlined the theory of electron diffrac-
tion for the study of gas-phase molecules,
L. Vellutz and M. Legrand discussed
progress in optical circular dichroism,
and F. Schneider et al. summarized the
use of electron paramagnetic resonance
in organic chemistry.

The Communications section also con-
tained contributions that featured spec-
troscopic techniques. T. Kruck and W.
Lang reported on the synthesis of HIr-
(PF3)4 and on the NMR spectra of HM-
(PF3)4, where M = Co, Rh, Ir. Coupling
with the 31P and 19F nuclei means that the
proton signal should theoretically split
into a multiplet containing 65 lines,
although there was a degree of overlap
of the signals. In another Communica-
tion, W. Lîttke and K. Wilhelm de-
scribed how they used infrared spec-
troscopy to study methylenetriphenyl-
phosphoranes. They concluded that the
bond between the phosphorus and the

methylene carbon atom has only a slight
double-bond character, which is useful to
know for understanding Wittig reaction.

Angewandte Chemie has always pub-
lished stimulating chemistry, not least
the report by F. Korte et al. on the
separation of hashish extract and the
subsequent isolation and identification
of tetrahydrocannabinolcarboxylic acid.
At the time, this acid was regarded as the
“missing link” in the biosynthetic path-
way of the active principles of hashish.

Read more in Issue 10/1965.

Hydrogen cycle : Highly selective photo-
chemical dehydrocoupling converts N-
heterocyclic phosphanes to diphosphanes
and H2, and is a key step in a reaction
cycle enabling photocatalytic reductive
generation of H2 from Et3NH++. Compu-
tational studies suggest that the reaction
is initiated by the formation of dimeric
molecular associates whose electronic
excitation yields H2 and two phosphanyl
radicals.

Strong, long-lived, and sharp NIR phos-
phorescence (775 nm, F = 12%, t =

899 ms) is achieved in the soluble
chromium(III) complex [Cr(ddpd)2]3++

(ddpd = N,N’-dimethyl-N,N’-dipyridin-2-
ylpyridine-2,6-diamine) by ligand-field
tuning through optimization of the
ligand’s bite angle and s-donor strength.
3O2 quenches the emission, allowing for
optical oxygen sensing. The highly stable
complex is easy to prepare in high yields
from inexpensive starting materials.
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Circle of light: A visible-light-mediated
photoredox semipinacol-type rearrange-
ment proceeding by 1,2 alkyl migration
was developed. The transformation
involves a radical–polar mechanism, in
which photoinduced trifluoromethylation
of a C=C bond is followed by ring
expansion of a cationic intermediate. This
process constitutes the first report of ionic
alkyl migration in photoredox catalysis
and proceeds under mild conditions with
visible light.
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