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a b s t r a c t 

Pyridylphosphonium salts, which are readily available and air and thermally stable, have been used to effectively 
synthesize structurally diverse pyridines. Herein, we report the pnictogen bonding (PnB) enabled photoactivation 
of pyridylphosphonium salts with catalytic potassium carbonate to generate pyridyl radical for pyridine synthe- 
sis. Remarkably, this light-driven transformation allowed chiral pool synthesis with excellent chirality retention, 
giving a wide range of chiral selenium-containing pyridines. On the basis of our combined computational and ex- 
perimental studies, we propose that the PnB between pyridylphosphonium salts and potassium carbonate enables 
access to the photoactive charge transfer complex, which is able to undergo single electron transfer to generate 
pyridyl radical for its transformation. 
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. Introduction 

Pyridine frameworks are present in a wide range of natural prod-
cts, pharmaceuticals, and ligands [1–7] . Thus, a large number of novel
rotocols for their synthesis have been developed [8–12] . However, the
symmetric synthesis of complex chiral pyridines remains a daunting
hallenge. Although chiral building block [13] , chiral auxiliary [14] ,
symmetric catalysis [15–25] , and desymmetrization [ 26 , 27 ] strate-
ies have been used to dictate enantioselectivity ( Fig. 1 a), these meth-
ds suffer some inherent limitations such as the limited availability of
tructurally flexible chiral pyridines, especially the structurally complex
nes, and the lack of efficient methods to properly address regioselec-
ivity and/or multistep preparation of starting pyridines. 

By employing pyridylphosphonium salts, phosphorus ligand-
ediated coupling developed by McNally has emerged as a viable syn-

hetic tool for C4-pyridine functionalization ( Fig. 1 b, strategy i) [28–32] .
owever, the chiral transformations of pyridylphosphonium salts re-
ain an open problem because the often-required stoichiometric strong

ase would compromise the chiral integrity. Radical-radical couplings
f heterocyclic phosphonium salts have also been developed by McNally
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ia inner-sphere electron transfer mechanism [33] or photoredox cata-
ysts [34] ( Fig. 1 b, strategies ii and iii). On the other hand, the pnictogen
onding (PnB) methodology, a sigma ( 𝜎)-hole-based interaction [35] to
bstract electron donor molecules, has emerged as a promising tool for
he development of new concepts and reactions in organic chemistry
36–40] . Recent studies from Gabbaï [41–48] , Matile [49–53] , and Tan
54] have revealed the use of PnB in several ionic reactions ( Fig. 1 c,
eft). Very recently, we have demonstrated that the 𝜎-hole bonding of
hosphonium salts can be leveraged in a photoredox platform to enable
 single electron transfer (SET) process ( Fig. 1 c, right) [55–57] . How-
ver, the 𝜎-hole PnB of pnictogen salts is very sensitive to the steric
indrance [35–40] , the large size of substituents would block the PnB
ormation. 

Given the wide applications of pyridines, we herein explored
hether it is possible to construct photoactive charge transfer complexes

CTCs) via PnB interaction between a small electron donor molecule and
yridylphosphonium salts, which deliver pyridyl radicals under visible
ight irradiation. The resultant pyridyl radicals then react with chiral
ool materials to access chiral pyridines. We expected that mild experi-
ental conditions would benefit chirality retention. 
.-Y. Chen) . 
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Fig. 1. (a) Selected methods for the synthesis of chiral pyridines and pos- 
sible challenges; (b) selected methods for C4-pyridine functionalization via 
pyridylphosphonium salts; (c) current applications of PnB and our development; 
(d) working hypothesis of photoinduced PnB enabled SET for the synthesis of 
chiral Se-containing pyridines. 
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Fig. 2. Optimization of the reaction conditions. Yield of isolated product 3 
after chromatography. 
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In the meantime, selenium (Se)-containing compounds, which are
ommonly used as catalysts, ligands, semiconductors, and photovoltaic
aterials, have always been an inspiration for chemists to design a num-

er of strategies for their synthesis [58–66] . In particular, the chiral
nes (e.g., selenocysteine, the 21st amino acid) have remarkable biolog-
cal properties, such as protection against oxidative stress in various or-
anisms; activation of thyroid hormones through deiodinations; reduc-
ng age-related disorders and antiviral properties [67] . We, therefore,
et out to devise a method for accessing diverse chiral Se-containing
yridines, including asymmetric late-stage structural modification of
omplex pyridines, via the PnB-directed SET process with readily avail-
ble pyridylphosphonium salts ( Fig. 1 d). 
655
. Materials and methods/experiment 

.1. General procedure for the synthesis of pyridyl selenides/sulfides 

In a nitrogen-filled glove box, a 10-mL vial equipped with a mag-
etic stirring bar was charged sequentially with diselenide/disulfide
0.15 mmol, 1.0 equiv.), triphenylphosphonium salt (0.30 mmol, 2.0
quiv.), K2 CO3 (20 mol%) and DMA/DMF (1.5 mL). The vial was closed
nd removed from the glove box. The resulting mixture was stirred un-
er blue LED (40 W) irradiation for overnight as monitored by TLC. The
eaction temperature was monitored by the IR Thermometer (TA601B),
hich showed the temperature was 40 ± 5 °C. Upon completion, solvent
as removed under vacuum and the residue was subjected to silica gel

hromatography using petroleum ether and ethyl acetate as eluent to
fford the desired product. 

.2. General procedure for the synthesis of chiral pyridyl selenides 

In a nitrogen-filled glove box, a 10-mL vial equipped with a magnetic
tirring bar was charged sequentially with chiral diselenide (0.10 mmol,
.0 equiv.), triphenylphosphonium salt (0.20 mmol, 2.0 equiv.), K2 CO3 
20 mol%) and DCM (1.0 mL). The vial was closed and removed from the
love box. The resulting mixture was stirred under blue LED (100 W)
rradiation for overnight as monitored by TLC. The reaction tempera-
ure was monitored by the IR Thermometer (TA601B), which showed
he temperature was 45 ± 5 °C. Upon completion, solvent was removed
nder vacuum and the residue was subjected to silica gel chromatog-
aphy using petroleum ether and ethyl acetate as eluent to afford the
esired product. 

. Results and discussion 

.1. Reaction optimization 

Toward our goal, we began our research by investigating the se-
enation of pyridylphosphonium salts ( Fig. 2 ). Our exploration of the
rocess led us identify a simple reaction condition. The reaction using
yridylphosphonium salt 1 and diphenyl diselenide 2 as the substrates,
0 mol% of K2 CO3 as the base, DMA as the solvent, under blue light
rradiation, afforded the desired product 3 in 97% yield (entry 1). The
eactivity was significantly decreased in the absence of K2 CO3 , giving
9% yield (entry 2). Other bases, such as Na2 CO3 , Cs2 CO3 , KHCO3 ,
aOAc, and KH2 PO4 delivered inferior results (entries 3–7). The screen-

ng of the influence of solvents showed that DMA was the best choice
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entry 8). The reaction did not proceed without light, suggesting the es-
ential role of light (entry 9). Furthermore, complete inhibition of the
eaction was observed by the addition of TEMPO to the standard reac-
ion conditions, indicating the reaction might undergo a radical pathway
entry 10). 

.2. Substrate scope 

With the optimized reaction conditions in hand, the reaction scope
as briefly investigated ( Fig. 3 ). Both electron-donating (3-Me, 3-OMe
nd 3-Ph) and electron-withdrawing (3-Br, 3-CN and 3-CO2 Me) groups
n the pyridyl ring of pyridylphosphonium salts were tolerable and af-
orded the desired products 3–9 in moderate to high yields. The ortho -
ubstituent (2-Ph) was also tolerated ( 10 ). That was also true for the
isubstituted substrate ( 11 ). In addition, substrates bearing electron-
ithdrawing (Cl, CN and CF3 ) and electron-donating groups (Me and
Me) at the para-, meta -, or ortho -position of the benzene ring of dis-
lenides, furnished the corresponding products 12–17 in 51%–87%
ields. Notably, the dimethyl diselenide was also successful and pro-
ided the desired product 18 in 58% yield. Furthermore, we success-
ully achieved selective functionalization of several drug-like fragments
y using the developed strategy. Pyridine-containing compounds, ap-
ended with other nitrogen heterocycles including piperazine, oxazole,
iperidine, pyrimidine, and quinoline are all effective ( 19–24) . Grat-
fyingly, Loratadine, Abiraterone acetate, Bisacodyl, Etoricoxib, and
yriproxyfen could readily undergo selenation and afforded the de-
ired compounds with good reaction efficiency ( 25–29 ). To expand the
ynthetic utility of this strategy, a convenient protocol for the synthe-
is of the pyridyl sulfides was also achieved. It was demonstrated that
yridylphosphonium salts possessing substituents, such as Ph, OMe, Me,
r, CN, and CO2 Me, at the C2 and C3 positions all worked well, provid-

ng the corresponding products 30–37 in 50%–98% yields. The disub-
tituted substrate was also tolerant to deliver the desired product 38

n 71% yield. The diaryl sulfides with electron-donating (4-Me, 4-MeO
nd 2-PhCONH) or withdrawing (4-Cl, 4-Br, 4-CN, 3-F and 3,5-di-Cl)
roups on the phenyl group led to the targeted compounds 39–46 in
oderate to good yields. Heterocyclic disulfides such as thienyl disul-
de, pyridyl disulfide, and furyl disulfide were also effective with this
trategy ( 47–49 ). Furthermore, the late-stage functionalization of drug-
ike fragments and pharmaceutical compounds was also successfully ob-
ained with satisfactory outcomes ( 50–58 ). Note that phenylsulfanyl-
ulfonylbenzene was also tolerant to afford the desired product 30 in
5% yield. Nevertheless, attempts to synthesize pyridyl tellurides with
iphenyl ditelluride gave the desired product in very low yield ( < 10%,
ee SI for detailed results). 

Chiral transformations of pyridylphosphonium salts have not been
chieved, probably due to the necessity of strong base that compro-
ises the chiral integrity. Given our mild experimental conditions using

atalytic weak base (20 mol %K2 CO3 ), we further examined the devel-
ped strategy to prepare chiral Se-containing pyridines via chiral pool
ynthesis ( Fig. 4 ). To our delight, all the transformations described be-
ow have excellent chirality retention. Selenocysteines bearing different
hiralities ( L - and D− selenocysteines) showed efficient reactivity with
yridylphosphonium salt 1 and resulted in products 59 and 60 in mod-
rate yields with excellent chirality retention. The synthetic utility of the
resent strategy was further evaluated for the synthesis of various chi-
al 𝛽-seleno amines [ 68 , 69 ]. A series of chiral diselenides derived from
laninols, valines, leucenols, and phenylalanyls all reacted smoothly to
ive the desired chiral pyridines bearing 𝛽-seleno amines 61 –70 in 48%–
8% yields with uniformly high ee. That was also true for the chiral
yridinemethanol-derived substrates ( 71 and 72 ). The glycerol deriva-
ives containing seleniums have shown promising pharmacology proper-
ies, such as inhibition of linoleic acid lipid peroxidation [60] . As shown
n Fig. 4 , the reactions of glycerol-derived diselenides led to the desired
roducts 73 and 74 in 49% and 53% yields with > 99% ee, respectively.
otably, sugar derivatives also worked well in the reaction ( 75 and 76 ).
656
Given the wide biological functions of selenocysteines, we next turn
ur attention to the synthesis of various chiral selenocysteine-containing
yridines. The electronic nature of the substituents on pyridines had
o significant effect on the reactivity, neither electron-withdrawing nor
lectron-donating groups. For example, the 2-Ph, 2-Me, 2-CO2 Me, 3-
Me, 3-Me, 3-F, 3-Cl, and 3-CO2 Me substituted pyridylphosphonium

alts all worked well and gave the desired products with excellent
e ( 77 –90 ). The disubstituted substrates worked as well ( 91 and 92 ).
yridines derived from diverse scaffolds were all converted into the cor-
esponding products 93 –108 in 43%–76% yields with > 99% ee under
he reaction conditions. Note that the phosphorus ligand-mediated cou-
ling strategy [ 31 , 32 ] fails to produce chiral selenocysteine-containing
yridine in the presence of a strong base ( Formula 1 ). 

.3. Mechanistic discussion 

To understand the reaction mechanism, a series of mechanistic ex-
eriments were conducted ( Fig. 5 ). A possible pathway via direct pho-
olysis of the pyridylphosphonium salt could be safely ruled out, because
he photolysis experiment recovered the salt 1 in 92% yield ( Fig. 5 a).
nterestingly, when adding K2 CO3 to the solution of salt 1 , the reaction
ave pyridyl radical dimerization product 109 . Furthermore, the yield
f 109 increased as the concentration of K2 CO3 increased and no 109

ould be observed in the absence of light irradiation ( Fig. 5 b). These ex-
eriments indicated that the transformation could involve pyridyl radi-
al and that K2 CO3 played an important role for the photoactivation of
 to generate the radical presumably via forming a photoactive complex
ith the salt. To understand the role of K2 CO3 , we performed UV–vis

pectrum study. As compared in Fig. 5 c, while the salt 1 and K2 CO3 
lone showed negligible absorption in the visible light region, the spec-
rum of their mixture tailed to the visible light region significantly. Sim-
larly, the mixture of 1 and dimethyl diselenide also showed enhanced
bsorption compared to dimethyl diselenide. On the basis of these ex-
erimental studies, along with the fact that the addition of K2 CO3 to
he reaction of pyridylphosphonium salt 1 with diphenyl diselenide 2
early doubled the yield of the product 3 ( Fig. 2 , entries 1 and 2), we
roposed two possible pathways which involve a photoactive charge
ransfer complex (CTC) formed between pyridylphosphonium salt 1 and
iselenide (pathway 1, Fig. 5 d, left) or between pyridylphosphonium
alt 1 and K2 CO3 (pathway 2, Fig. 5 d, right) with pathway 2 being more
ffective. 

In our proposed pathways, the pyridyl radical from photoactivation
f the CTC complex participates in subsequent reaction steps. Previ-
usly, it was postulated that the photoactivation of pyridylphosphonium
alts results in phosphonium radical anion for subsequent reaction steps
ithout breaking the C-P bond [ 33 , 34 ]. To explore the possibility, we
erformed the reaction using allyloxy substituted pyridylphosphonium
alt ( Fig. 5 e), with the expectation that the bulky PPh3 group would
revent the radical anion from undergoing cyclization. However, we
bserved the cyclization product by GCMS. Thus, it is unlikely that the
eaction uses phosphonium radical anion for subsequent reaction steps.
s will be discussed further, our DFT calculations show this is indeed the
ase (vide infra). Attempts were made to trap the pyridyl radical with
EMPO, DMPO, DPPH, PBN, and m -xyloquinone. Although we were not
ble to characterize the pyridyl radical trapping adducts, the reaction
as completely inhibited (see SI for details). 

According to our proposed mechanism, the reaction led to seleno-
hosphonium salt as the byproduct, seemingly contradicting to the us-
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Fig. 3. Scope of photoinduced PnB strategy for the coupling of pyridylphosphonium salts with dichalcogenides. Yield of isolated product given. (a) Prepa- 
ration of pyridyl selenides; (b) preparation of pyridyl sulfides, DMF was used as the solvent instead of DMA. a Phenylsulfanylsulfonylbenzene was used instead of 
phenyl disulfide. 

657
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Fig. 4. Applications of photoinduced PnB strategy for the synthesis of chiral pyridines. Yield of isolated product given; ee value was determined by HPLC 
analysis of the purified product on a chiral stationary phase. 

658
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Fig. 5. Mechanistic investigations. (a) Photolysis experiment; (b) the effect of 
K2 CO3 in the photoactivation of pyridylphosphonium salts; (c) UV/vis spectra 
of 1 (10− 2 M), K2 CO3 (2 × 10− 3 M), MeSeSeMe (10− 2 M) and the corresponding 
mixtures in DMA; (d) proposed pathways; (e) exclusion of the direct involvement 
of phosphonium radical anion; (f) experiments with seleno-phosphonium salt. 
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659
ge of 2:1 ratio of the salt and diselenide. We envisioned that the byprod-
ct seleno-phosphonium salt must further react with the pyridylphos-
honium salt to give the desired product. To demonstrate this, we sub-
ected seleno-phosphonium salt 110 to 1 and obtained product 3 in 41%
ield. In addition, the irradiation of seleno-phosphonium salt led to the
iselenide 2 in 45% yield ( Fig. 5 f). Therefore, the seleno-phosphonium
alt could be recycled to the corresponding diselenide for further reac-
ion, reconciling the seeming contradiction. 

To elaborate the reaction pathways and support our mechanistic
roposal, density functional theory (DFT) and time-dependent DFT
TDDFT) calculations were performed (see SI for computational de-
ails), using the reaction of pyridylphosphonium salt 1 and dimethyl
iselenide DSe ( Fig. 6 ). In terms of binding free energy and photoac-
ivity, we examined several possibilities for the complexations of 1,

Se , and K2 CO3 and obtained an optimal structure 1 CT1 that we con-
idered to be the photoactive CTC (see SI for alternatives). Support-
vely, 1 CT1 was predicted to feature a maximum absorption wavelength
420 nm) in the visible light region and the formation of 1 CT1 is en-
rgetically favorable. Subsequently, 1 CT1 is excited to 1 CT1∗ in the
rst singlet excited state (S1 state) under blue light irradiation, fol-

owed by structural relaxation to an equilibrium structure 1 CT1eq∗ in
1 state. Examining the frontier orbitals of 1 CT1 shows that the ex-
itation results in a SET from the lone pair orbital of K2 CO3 to the
ntibonding 𝜋 orbital of 1 cation, mainly located on the pyridyl moi-
ty. Afterwards, three possible mechanisms could operate to liberate
yridyl radical (denoted as 2 IM2 ) from 1 CT1eq∗ : (path a) 1 CT1eq∗ 

rst releases K2 CO3 
• + to give PPh3 Py• (2 IM1 ) which then undergoes

-P bond cleavage via 2 TS2 to afford 2 IM2 . Relative to 1 CT1eq∗ , the
rocess overcomes a barrier of 16.7 kcal mol− 1 and is endergonic by
1.2 kcal mol− 1 . (path b) 1 CT1eq∗ first undergoes intersystem crossing
ISC) to give the triplet 3 CT1 which then breaks the C-P bond via 3 TS1

o generate the pyridyl radical. The process is endergonic by 13.9 kcal
ol− 1 with a barrier of 21.2 kcal mol− 1 (3 TS1 relative to 3 CT1 ). Sim-

lar to 1 CT1eq∗ , 3 CT1 can also first release K2 CO3 
• + and finally give

yridyl radical by passing through 2 IM1 and 2 TS2 . (path c) It is also
ossible 1 CT1eq∗ proceeds directly along the potential energy surface
f S1 state to homolytically cleave the C-P bond via a transition state,
amely 1 TS1∗ . Although we could not locate the assumed transition
tate due to the challenge of geometric optimizations in the excited
tate, the generation of pyridyl radical is easy because of the feasi-
le pathways (a) and (b). Subsequent to the generation of the pyridyl
adical 2 IM2 , the radical attacks DSe via 2 TS3 to form the C-Se bond
ith a barrier of 20.5 kcal mol− 1 (2 TS3 relative to 3 CT1 ), leading to

he product 18 and meanwhile releasing MeSe• radical. Finally, MeSe• ,
Ph3 , and K2 CO3 

• + undergo intermolecular SET to regenerate the cat-
lyst K2 CO3 , giving the byproduct MeSePPh3 

+ which can be converted
o diselenide and PPh3 (see Fig. 5 f). Overall, the reaction has accessible
inetic barriers with gradually downhill thermodynamics, rationalizing
he occurrence of the reaction, which supports our proposed mecha-
ism. 

To support our speculation that a phosphonium radical anion could
ot directly participate in the subsequent reaction steps, we also studied
he pathway of DSe directly attacking PPh3 Py• (i.e. phosphonium radi-
al anion, see path d in Fig. 6 ). As DSe approaches PPh3 Py• , a SET from
he latter to the former first occurs via a transition state 2 TS4 , giving
n intermediate 2 IM3 which can be considered as a complex between
Se• − and 1 cation. This process is endergonic by 2.9 kcal mol− 1 with
 low barrier of 7.3 kcal mol− 1 , suggesting that the SET is reversible. In
Se•− , the Se-Se bond is weakened. Subsequently, the C-Se bond forma-

ion and the C-P bond cleavage take place by a concerted process with a
arrier of 25.7 kcal mol− 1 (2 TS5 relative to 2 IM3 ). Compared with the
echanism via pyridyl radical, this concerted pathway requires over-

oming a higher energy barrier (2 TS5 , which is more than 11.0 kcal
ol− 1 higher than 3 TS1 or 2 TS3) . Therefore, the phosphonium radical

nion should be fragmented first to the pyridyl radical before it partici-
ates in the subsequent reaction steps. 



Q. Liu, B.-B. Zhang, C.-S. Zhang et al. Fundamental Research 5 (2025) 654–662

Fig. 6. Free energy profiles (in kcal mol− 1 ) for the reaction of the salt 1 with dimethyl diselenide DSe . 
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Fig. 7. (a) EPS of pyridylphosphonium salt (isosurface: 0.0004 a.u., red: 0.05 
a.u., blue: 0.143 a.u.); (b) optimized structure of 1 CT1 , with bond lengths and 
angles; (c) NCI plot isosurfaces in the complex of 1 CT1 ; (d) NBO analysis of 
1 CT1 ; (e) results of quantum theory of atoms in molecules (QTAIM) analysis 
showing O…P noncovalent interaction. 

p  

p  

o  
According to the discussion above, the photoactivation of the salt
akes place at 1 CT1 via SET, we thus further characterized the interac-
ion between pyridylphosphonium salt 1 and K2 CO3 . The electrostatic
otential surface (EPS) of 1 cation exhibits the 𝜎-hole ( Fig. 7 a). The
…P distance (2.976 Å) is much shorter than the sum (3.320 Å) of

he van der Waals radii of the two atoms [70] . The C2 -P bond is elon-
ated by 0.018 Å, compared to that in the isolated 1 cation and the
2 -P-O angle (168°) is close to 180°. These results are consistent with
he occurrence of 𝜎-hole interaction ( Fig. 7 b) [36–57] . Consistently, the
ollowing noncovalent interaction (NCI) analysis [ 71 , 72 ] characterized
he noncovalent nature of the attractive interaction in 1 CT1 (green sur-
ace, Fig. 7 c). Natural bond orbital (NBO) analysis [ 73 , 74 ] identified
 weak donor-acceptor interaction between the lone pair of O and the
1 -P 𝜎-antibonding orbital with the second-order stabilization energy of
.42 kcal mol− 1 ( Fig. 7 d). Furthermore, we performed QTAIM analysis
the quantum theory of atoms in molecules) to characterize the interac-
ion ( Fig. 7 e) [75] . The approach characterizes a chemical interaction
y a bond critical point (BCP) along with the values of electron density
 𝜌), Laplacian ( ∇2 𝜌), and energy density (H) at BCP. A donor-acceptor
nteraction is typified by a small electron density and positive values of
nergy density and Laplacian. We were able to locate a BCP between O
nd P in 1 CT1 . The BCP features an electron density ( 𝜌 = 0.0145 a.u.)
nd a positive Laplacian ( ∇2 𝜌 = + 0.0402 a.u.) and H ( + 0.0003 a.u.).
hese QTAIM results indicate the electrostatic interaction dominated
eak interaction of the complex, in agreement with the occurrence of
-hole interaction. 

To verify the role of the 𝜎-hole, we carried out the control ex-
eriments in Fig. 8 . Considering the effectiveness of PnB could be
ffected by the directionality and steric hindrance, we prepared the
660
ara - (4-Me and 4-OMe) and ortho -substituted (2-Me and 2,6-di-OMe)
yridylphosphonium salts and compared their performances under the
ptimal conditions. Comparing Fig. 8 a and 8 b, the para -substituted
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Fig. 8. Control experiments verifying the role of the 𝝈-hole . 
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yridylphosphonium salts gave the product with yields comparable to
hat of salt 1 , while the ortho -substituted salts afforded no desired
roduct. The same holds true for the dimerization experiments, com-
aring Fig. 8 c and 8 d. We attributed the contrasting performance to
hat the ortho -substitutions led to severe steric hindrance that pre-
ented the function of 𝜎-hole ( Fig. 8e ). Indeed, the DFT optimized
 CT1 -like complex between 2-Me salt and K2 CO3 has a P···O distance
4.159 Å) much longer than the 2.976 Å in 1 CT1 . These results clearly
emonstrate the important role of the 𝜎-hole in this photoinduced
rocess. 

. Conclusion 

In conclusion, the photoinduced PnB-enabled functionalization of
yridylphosphonium salts with a catalytic potassium carbonate has
een developed, which allowed the synthesis of various Se-containing
yridines in moderate to good yields. The methodology is character-
zed by operational simplicity, avoidance of transition metals, photocat-
lysts, and stoichiometric strong bases, and asymmetric late-stage struc-
ural modification of drug-like fragments and pharmaceutically relevant
yridine derivatives. Experimental and computational studies have indi-
ated that the PnB of pyridylphosphonium salts facilitates the formation
f a photoactive CTC with a carbonate electron donor, and the 𝜎-hole is
rucial for triggering the reaction. In light of the appealing properties of
unctionalized pyridines as well as the new application of PnB, it is ex-
ected to provide a new platform for the transformations of pyridylphos-
honium salts. This work also constitutes a new example of how to use
nB to develop photoinduced transformations, which is pursued in our
aboratory. 
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