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(714) 
Ozeryanskii V.A., Pozharskii A.F., Schilf W., Kamieński B., Sawka-Dobrowolska W., Sobczyk 
L., Grech E. – Novel polyfunctional tautomeric systems containing salicylideneamino and proton 
sponge moieties – Eur. J. Org. Chem., 2006, N 3, 782–790. (doi:10.1002/ejoc.200500574) 

 
33 

(716) 
Ozeryanskii V.A., Milov A.A., Minkin V.I., Pozharskii A.F. – 1,8-
Bis(dimethylamino)naphthalene 2,7-diolate: a simple arylamine nitrogen base with hydride-ion-
comparable proton affinity – Angew. Chem., Int. Ed., 2006, 45, N 9, 1453–1456 
(doi:10.1002/anie.200503472); Angew. Chem., 2006, 118, N 9, 1481–1484. 
(doi:10.1002/ange.200503472) 

 
The strongest nitrogen base is 1,8-bis(dimethylamino)naphthalene-2,7-diolate according to experimental data 
and DFT calculations. Its proton affinity (PA) is comparable to those of simple ions such as OH−, NH2

−, and H−. 
The diaminonaphthalene diolate 2 is protonated at the neutral amino groups with extremely high gas-phase and 
solution proton affinity to form highly stable H-bonded conjugate acid 1. DMSO=dimethyl sulfoxide. 

34 
(717) 

Озерянский В.А., Пожарский А.Ф. – Способ установления строения внутримолекулярной 
водородной связи в катионах несимметрично замещенных 1,8-
бис(диметиламино)нафталинов в растворе – Изв. АН, Сер. хим., 2006, № 1, 159–162. 
Ozeryanskii V.A., Pozharskii A.F. – A method for determination of the structure of the 
intramolecular hydrogen bond in the cations of unsymmetrically substituted 1,8-
bis(dimethylamino)naphthalenes in solution – Russ. Chem. Bull., 2006, 55, N 1, 164–167. 
(doi:10.1007/s11172-006-0231-1) 
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35 

(724) 
Sorokin V.I., Ozeryanskii V.A., Borodkin G.S. – A new route to polykis(dialkylamino)benzenes 
and -naphthalenes based on protodefluorination of electron-rich fluoroaromatics: anion radicals 
of arenes as a simple and effective alternative to 'classical' LAH-based systems – Synthesis, 2006, 
N 1, 97–102. (doi:10.1055/s-2005-921755) 

 



 10 
36 

(732) 
Mekh M.A., Ozeryanskii V.A., Pozharskii A.F. – 5,6-Bis(dimethylamino)acenaphthylene as an 
activated alkene and 'proton sponge' in halogenation reactions – Tetrahedron, 2006, 62, N 52, 
12288–12296. (doi:10.1016/j.tet.2006.10.008) 
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37 

(733) 
Ryabtsova O.V., Pozharskii A.F., Degtyarev A.V., Ozeryanskii V.A. – Rearrangement of 
carbocations derived from 1,8-bis(dimethylamino)naphthyl-2-methanols into 4-R-1,1,3-trimethyl-
2,3-dihydroperimidinium salts – Mendeleev Commun., 2006, 16, N 6, 313–316. 
(doi:10.1070/mc2006v016n06abeh002399) 

 
α-Phenylated 1,8-bis(dimethylamino)-2-naphthylmethyl carbocations have been shown to rearrange into 4-R-
1,1,3-trimethyl-2,3-dihydroperimidinium cations through an intramolecular hydride shift from the 1-NMe2 group. 

38 
(737) 

Sorokin V.I., Ozeryanskii V.A., Borodkin G.S., Chernyshev A.V., Muir M., Baker J. – 
Preparation of dialkylamino-substituted benzenes and naphthalenes by nucleophilic replacement 
of fluorine in the corresponding perfluoroaromatic compounds – Z. Naturforsch., B: Chem. Sci., 
2006, 61, N 5, 615–625. 

 
39 

(791) 
Pozharskii A.F., Ozeryanskii V.A., Proton sponges. In: Patai Series: The Chemistry of 
Functional Groups (Ed. Z. Rappoport), The Chemistry of Anilines, John Wiley & Sons, Ltd., 
Chichester, 2007, Part 2, Chapter 17, p. 931–1026. (doi:10.1002/9780470682531.pat0399) 
(review) 
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(738) 
Pozharskii A.F., Degtyarev A.V., Ryabtsova O.V., Ozeryanskii V.A., Kletskii M.E., Starikova 
Z.A., Sobczyk L., Filarowski A. – 2--Hydroxyalkyl- and 2,7-di(-hydroxyalkyl)-1,8-
bis(dimethylamino)naphthalenes: stabilization of nonconventional in/out conformers of "proton 
sponges" via N…H–O intramolecular hydrogen bonding. A remarkable kind of tandem nitrogen 
inversion – J. Org. Chem., 2007, 72, N 8, 3006–3019. (doi:10.1021/jo062667v) 

 
41 

(792) 
Chmielewski P., Ozeryanskii V.A., Sobczyk L., Pozharskii A.F. – Primary 1H/2H isotope effect 
in the NMR chemical shift of HClO4 salts of 1,8-bis(dimethylamino)naphthalene derivatives – J. 
Phys. Org. Chem., 2007, 20, N 9, 643–648. (doi:10.1002/poc.1219) 

  
The primary isotope effect Δδ(1H,2H) in NMR spectra of protonated proton sponges with buttressing substituents 
is analyzed in connection with the potential energy curve for proton/deuteron motion.  

42 
(793) 

Degtyarev A.V., Ryabtsova O.V., Pozharskii A.F., Ozeryanskii V.A., Starikova Z.A., Sobczyk 
L., Filarowski A. – 2,7-Disubstituted proton sponges as borderline systems for investigating 
barrier-free intramolecular hydrogen bonds. Protonated 2,7-bis(trimethylsilyl)- and 2,7-
di(hydroxymethyl)-1,8-bis(dimethylamino)naphthalenes – Tetrahedron, 2008, 64, N 27, 6209–
6214. (doi:10.1016/j.tet.2008.05.001) 

 
The experimental evidence of the shortest [NHN]+ but yet asymmetric intramolecular hydrogen bond among all 
known aromatic diamine systems is reported, supported by IR, NMR and theoretical calculations of this and 
related cation with ortho-CH2OH groups. 

43 
(794) 

Ozeryanskii V.A., Shevchuk D.A., Pozharskii A.F., Kazheva O.N., Chekhlov A.N., Dyachenko 
O.A. – Protonation of naphthalene proton sponges containing higher N-alkyl groups. Structural 
consequences on proton accepting properties and intramolecular hydrogen bonding – J. Mol. 
Struct., 2008, 892, N 1–3, 63–67. (doi:10.1016/j.molstruc.2008.04.051) 
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44 

(800) 
Ozeryanskii V.A., Pozharskii A.F., Artaryan A.K., Vistorobskii N.V., Starikova Z.A. – 1,8-
Bis(dialkylamino)-4,5-dinitronaphthalenes and 4,5-bis(dimethylamino)naphthalene-1,8-
dicarbaldehyde as “push-pull” proton sponges: when and why formyl groups become stronger -
electron acceptors than nitro groups – Eur. J. Org. Chem., 2009, N 8, 1241–1248. 
(doi:10.1002/ejoc.200800948) 

 
Experimental and theoretical studies of a series of 1,8-bis(dialkylamino)-4,5-dinitronaphthalenes and a peri-
dialdehyde analogue have unexpectedly disclosed essentially higher π-acceptor ability of the CHO groups in the 
solid and gas phase compared to the NO2 groups. In solution, the through-conjugation is almost equally effective 
for all molecules, with some predominance of the nitro compounds. 

45 
(821) 

Mekh M.A., Pozharskii A.F., Ozeryanskii V.A. – Electrophilic substitution in 5,6-
bis(dimethylamino)acenaphthylene as a route to push-pull proton sponges – Polish J. Chem., 
2009, 83, N 9, 1609–1621. (http://www.ichf.edu.pl/pjch/pj-2009/pj-2009-09a.pdf) 

 
46 

(825) 
Povalyakhina M.A., Pozharskii A.F., Dyablo O.V., Ozeryanskii V.A., Ryabtsova O.V. – tert-
Amino effect in naphthalene proton sponges: a novel approach to benzo[h]quinoline and 
quino[7,8:7’,8’]quinoline derivatives – Mendeleev Commun., 2010, 20, N 1, 36–38. 
(doi:10.1016/j.mencom.2010.01.014) 

 
2-Vinyl- and 2,7-divinyl-1,8-bis(dimethylamino)naphthalenes with strong –M substituents in the β-positions of 
vinyl groups have been shown to undergo a tert-amino-type rearrangement providing a new and facile route to 
benzo[h]quinoline and quino[7,8:7’,8’]quinoline derivatives. 

47 
(832) 

Pozharskii A.F., Degtyarev A.V., Ozeryanskii V.A., Ryabtsova O.V., Starikova Z.A., Borodkin 
G.S. – 1,8,1’,8’-Tetrakis(dimethylamino)-2,2’-dinaphthylmethanols: double in/out proton 
sponges with low-barrier hydrogen-bond switching – J. Org. Chem., 2010, 75, N 14, 4706–
4715. (doi:10.1021/jo100384s) 
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(836) 
Pozharskii A.F., Povalyakhina M.A., Degtyarev A.V., Ryabtsova O.V., Ozeryanskii V.A., 
Dyablo O.V., Tkachuk A.V., Kazheva O.N., Chekhlov A.N., Dyachenko O.A. – Naphthalene 
proton sponges as hydride donors: diverse appearances of the tert-amino-effect – Org. Biomol. 
Chem., 2011, 9, N 6, 1887–1900. (doi:10.1039/c0ob00899k) 
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Hydrogen atoms (bold blue in the image) of peri-NMe2 groups in the naphthalene proton sponge can 
intramolecularly migrate to an electron-accepting ortho-substituent(s) to give benzo[h]quinolines, 
quino[7,8:7′,8′]quinolines, ortho-Mannich bases and so on. 

49 
(840) 

Povalyakhina M.A., Antonov A.S., Dyablo O.V., Ozeryanskii V.A., Pozharskii A.F. – H-Bond-
assisted intramolecular nucleophilic displacement of the 1-NMe2 group in 1,8-
bis(dimethylamino)naphthalenes as a route to multinuclear heterocyclic compounds and strained 
naphthalene derivatives – J. Org. Chem., 2011, 76, N 17, 7157–7166. (doi:10.1021/jo201171z) 

 
50 

(841) 
Boiko L.Z., Sorokin V.I., Filatova E.A., Starikova Z.A., Ozeryanskii V.A., Pozharskii A.F. – 
Three examples of naphthalene proton sponges with extreme or unusual structural parameters. 
General view on factors influencing proton sponge geometry – J. Mol. Struct., 2011, 1005, N 1–
3, 12–16. (doi:10.1016/j.molstruc.2011.07.058) 

 
Four new naphthalene proton sponges were structurally analyzed. Proton accepting properties and conformation 
of NMe2 groups are generalized. Ethynyl groups may raise proton sponge’s basicity if adjacent to the basic 
centers. Effective conjugation as stimulus for severe aromatic ring distortions. 
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51 

(842) 
Власенко М.П., Озерянский В.А., Пожарский А.Ф. – Окисление 1-амино-4,5-
бис(диметиламино)нафталина как путь к двойным "протонным губкам" на основе 
дибензо[a,h]феназина и 1,1’-азонафталина – Изв. АН, Сер. хим., 2011, № 10, 1993–2002. 
Vlasenko M.P., Ozeryanskii V.A., Pozharskii A.F. – Oxidation of 1-amino-4,5-
bis(dimethylamino)naphthalene as a route to the double "proton sponges" based on 
dibenzo[a,h]phenazine and 1,1’-azonaphthalene – Russ. Chem. Bull., 2011, 60, N 10, 2030–
2039. (doi:10.1007/s11172-011-0309-2) 
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52 

(847) 
Пожарский А.Ф., Озерянский В.А., Филатова Е.А. – Гетероциклические супероснования: 
ретроспектива и текущие тенденции – Химия гетероцикл. соедин., 2012, № 1, 208–228. 
(обзор) 
Pozharskii A.F., Ozeryanskii V.A., Filatova E.A. – Heterocyclic superbases: retrospective and 
current trends – Chem. Heterocycl. Compd., 2012, 48, N 1, 200–219. (doi:10.1007/s10593-012-
0983-5) (review) 

 
The structural principles known to date serving as the basis for the design of heterocyclic compounds with 
anomalously high basicity (superbasicity) are reviewed. A general classification is given for such superbases as 
proton sponges, compounds that are similar to proton sponges but are not sponges (proton-sponge-like), and 
proton traps. 

53 
(849) 

Pozharskii A.F., Ozeryanskii V.A. – Proton sponges and hydrogen transfer phenomena – 
Mendeleev Commun., 2012, 22, N 3, 117–124. (doi:10.1016/j.mencom.2012.05.001) (focus 
article) 

 

 
Recent advances in the studies of hydrogen transfer (protonation, hydrogen bonding, hydride transfer and CH 
acidity) in proton sponges, its influence on the structure, stereodynamics and reactivity of these superbasic 
compounds and the use of the above phenomena for modelling enzyme catalysis have been discussed. 
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54 

(850) 
Dyablo O.V., Shmoilova E.A., Pozharskii A.F., Ozeryanskii V.A., Burov O.N., Starikova Z.A. – 
4,5-Bis(dimethylamino)quinolines: proton sponge versus azine behavior – Org. Lett., 2012, 14, 
N 16, 4134–4137. (doi:10.1021/ol301777s) 

 
55 

(858) 
Ozeryanskii V.A., Vlasenko M.P., Pozharskii A.F. – "Proton sponge" amides: unusual chemistry 
and conversion into superbasic 6,7-bis(dimethylamino)perimidines – Tetrahedron, 2013, 69, N 7, 
1919–1929. (doi:10.1016/j.tet.2012.12.040) 

 
Proton sponge peri-nitroamides, differing by their unusual hydrolytic stability, offer a simple way to construct 
previously unknown perimidine proton sponges with the basicities well above that of the parent proton sponge 
and perimidines. For compounds with the free NH group in the heterocyclic ring, a possibility to form 
zwitterionic structures is also considered. 

56 
(861) 

Ozeryanskii V.A., Pozharskii A.F. – Simple and hydrolytically stable proton sponge based 
organic cation displaying hydrogen bonding and a number of related phenomena – Tetrahedron, 
2013, 69, N 9, 2107–2112. (doi:10.1016/j.tet.2013.01.022) 
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57 

(865) 
Пожарский А.Ф., Мех М.А., Озерянский В.А. – Протонные губки, конденсированные с 
пиридазиновым и пиррольным ядрами – Химия гетероцикл. соедин., 2013, № 2, 277–283. 
Pozharskii A.F., Mekh M.A., Ozeryanskii V.A. – Proton sponges condensed with pyridazine and 
pyrrole nuclei – Chem. Heterocycl. Compd., 2013, 49, N 2, 253–259. (doi:10.1007/s10593-013-
1242-0) 
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58 

(866) 
Ozeryanskii V.A., Pozharskii A.F., Filarowski A., Borodkin G.S. – Extreme magnetic separation 
of geminal protons in protonated N,N,N’-trimethyl-1,8-diaminonaphthalene. A puzzle of the 
fourth methyl group – Org. Lett., 2013, 15, N 9, 2194–2197. (doi:10.1021/ol400746u) 

 
Monoprotonated N,N,N′-trimethyl-1,8-diaminonaphthalene demonstrates fast exchange of Hin and Hout protons, in 
which a counterion (BF4

– and Br– were tested) participates. The process can be frozen below 185 K revealing a 
tremendous magnetic separation (up to Δδ = 11.6 ppm) of these otherwise equal NH protons with the enzyme-like 
proton transfer and a ~7 kcal mol–1 energetic barrier. 

59 
(867) 

Ozeryanskii V.A., Filatova E.A., Pozharskii A.F., Shevchuk D.A., Sorokin V.I. – To what extent 
can a conjugation between two pairs of peri-nitro and peri-amino groups be realized through the 
naphthalene core? – J. Phys. Org. Chem., 2013, 26, N 6, 492–502. (doi:10.1002/poc.3114) 

 
For the first time, modified NH2 groups (N-acylated, N-alkylated, N,N′-bridged, N-heterocyclic, and N-
deprotonated) were ranged with regard to their electron-donating ability from the naphthalene peri-positions to 
the conjugated NO2 groups in dimethyl sulfoxide solution and in the solid state. 

60 
(869) 

Sorokin V.I., Pozharskii A.F., Ozeryanskii V.A. – Electrophilic fluorination of N,N-
dimethylaniline, N,N-dimethylnaphthalen-1-amine and 1,8-bis(dimethylamino)naphthalene with 
N–F reagents – J. Fluorine Chem., 2013, 154, 67–72. (doi:10.1016/j.jfluchem.2013.06.017) 

 
Fluorination of dimethylaminoarenes with Selectfluor and NFSI gave complex mixtures. The electrophilic 
fluorination gave mostly ortho-F rather than para-F products. Proton sponge displays the highest selectivity. The 
ortho-selectivity is provided by Me2N → F and CH…O coordination in transition state. Chlorination instead of 
fluorination was noted under the action of NFSI–ZrCl4 system. 

61 
(871) 

Filatova E.A., Pozharskii A.F., Gulevskaya A.V., Vistorobskii N.V., Ozeryanskii V.A. – 
Synthesis of 2-alkynyl-, 4-alkynyl- and 2,7-dialkynyl-1,8-bis(dimethylamino)naphthalenes and the 
unexpected influence of ortho-alkynyl groups on their basicity – Synlett, 2013, 24, N 19, 2515–
2518. (doi:10.1055/s-0033-1339339) (cluster "Superbases") 
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(872) 
Ozeryanskii V.A., Vakhromova P.A., Pozharskii A.F. – 1,8-Bis(bromomethyl)naphthalene in the 
synthesis of 1,5-diazacyclodecane and benz[de]isoquinoline proton sponges – Arkivoc, 2014, (ii), 
333–345. (doi:10.3998/ark.5550190.p008.253) (published November 6, 2013) 

 
63 

(889) 
Ozeryanskii V.A., Pozharskii A.F., Antonov A.S., Filarowski A. – Out-Basicity of 1,8-
bis(dimethylamino)naphthalene: the experimental and theoretical challenge – Org. Biomol. 
Chem., 2014, 12, N 15, 2360–2369. (doi:10.1039/c3ob41986j) (journal cover; hot Organic & 
Biomolecular Chemistry articles for March) 

  
Two different ways of protonation of the archetypal proton sponge, the in- and the out-modes, were, for the first 
time, investigated in detail using specially configured model compounds and a combination of physical and 
theoretical methods. 

64 
(895) 

Antonov A.S., Mikshiev V.Y., Pozharskii A.F., Ozeryanskii V.A. – ortho-Ketimines of 1,8-
bis(dimethylamino)naphthalene: synthesis, hydrolytic stability and transfer of basicity from proton 
sponge moiety to the imino function – Synthesis, 2014, 46, N 23, 3273–3282. (doi:10.1055/s-
0034-1379008) 

 
65 

(897) 
Filatova E.A., Pozharskii A.F., Gulevskaya A.V., Ozeryanskii V.A. – Multiple transformations of 
2-alkynyl-1,8-bis(dimethylamino)naphthalenes into benzo[g]indoles. Pd/Cu-Dependent switching 
of the electrophilic and nucleophilic sites in acetylenic bond and a puzzle of porcelain catalysis – 
J. Org. Chem., 2015, 80, N 2, 872–881. (doi:10.1021/jo502363t) 
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(899) 
Kachalkina S.G., Borodkin G.S., Pozharskii A.F., Antonov A.S., Borodkina I.G., Maltsev Y.F., 
Filatova E.A., Filarowski A., Ozeryanskii V.A. – Base-promoted transformation of 2-C(O)R-
1,8-bis(dimethylamino)naphthalenes into benzo[g]indole derivatives – Mendeleev Commun., 
2015, 25, N 3, 182–184. (doi:10.1016/j.mencom.2015.05.007) 

 
1,8-Bis(dimethylamino)naphthalenes bearing 2-positioned trifluoroacetyl or ethoxycarbonyl group on treatment 
with 2-lithio-1,8-bis(dimethylamino)naphthalene undergo base-promoted transformation into benzo[g]indole 
derivatives in small to moderate yield, representing previously unknown mode of the pyrrole ring closure which 
proceeds via deprotonation of the NMe group. 

67 
(901) 

Ozeryanskii V.A., Gorbacheva A.Yu., Pozharskii A.F., Vlasenko M.P., Tereznikov A.Yu., 
Chernov'yants M.S. – The first proton sponge-based amino acids: synthesis, acid-base properties 
and some reactivity – Org. Biomol. Chem., 2015, 13, N 31, 8524–8532. 
(doi:10.1039/c5ob01065a) 

 
The first hybrid bases constructed of 1,8-bis(dimethylamino)naphthalene and glycine or alanine residues were 
synthesised, structurally characterised and unusual channels of their reactivity revealed. 

68 
(906) 

Antonov A.S., Pozharskii A.F., Ozeryanskii V.A., Filarowski A., Suponitsky K.Y., Tolstoy 
P.M., Vovk M.A. – Ring lithiation of 1,8-bis(dimethylamino)naphthalene: another side of the 
‘proton sponge coin’ – Dalton Trans., 2015, 44, N 40, 17756–17766. (doi:10.1039/c5dt02482j) 

 
A set of X-ray, multinuclear NMR and DFT approaches was used to address a question of selectivity, relative 
stability and enhanced reactivity of ring lithiated 1,8-bis(dimethylamino)naphthalenes. 

69 
(907) 

Dyablo O.V., Pozharskii A.F., Shmoilova E.A., Ozeryanskii V.A., Fedik N.S., Suponitsky K.Yu. 
– Molecular structure and protonation trends in 6-methoxy- and 8-methoxy-2,4,5-
tris(dimethylamino)quinolines – J. Mol. Struct., 2016, 1107, 305–315. 
(doi:10.1016/j.molstruc.2015.11.056) 

 
Strong basicity interplay between aza- and peri-NMe2 groups in quinolines was studied. 6- and 8-Methoxy-2,4,5-
tris(dimethylamino)quinolines display different protonation mode. 6-Methoxy-2,4,5-tris(dimethylamino)quinoline 
is the most basic of quinolines ever known. 
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(909) 
Filatova E.A., Gulevskaya A.V., Pozharskii A.F., Ozeryanskii V.A. – Synthesis and some 
properties of alkynyl derivatives of 1,3-dialkylperimidones. An example of the 1,2-palladium 
migration in the Sonogashira reaction – Tetrahedron, 2016, 72, N 12, 1547–1557. 
(doi:10.1016/j.tet.2016.02.003) 
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71 

(911) 
Pozharskii A.F., Ozeryanskii V.A., Mikshiev V.Y., Antonov A.S., Chernyshev A.V., Metelitsa 
A.V., Borodkin G.S., Fedik N.S., Dyablo O.V. – 10-Dimethylamino derivatives of 
benzo[h]quinoline and benzo[h]quinazolines: fluorescent proton sponge analogues with opposed 
peri-NMe2/–N= groups. How to distinguish between proton sponges and pseudo-proton sponges 
– J. Org. Chem., 2016, 81, N 13, 5574–5587. (doi:10.1021/acs.joc.6b00917) 

 
72 

(914) 
Vlasenko M.P., Ozeryanskii V.A. – One-scale basicities of diaminobenzenes and 
diaminonaphthalenes – from aniline to proton sponge – J. Phys. Org. Chem., 2017, 30, N 2, 
e3609. (doi:10.1002/poc.3609) 

 
For the first time, benzenes and naphthalenes with NH2 and NMe2 groups (anilines, naphthylamines, 
polyaminoarenes, proton sponges) were uniformly ranged with regard to their basicity strength in 20% EtOH and 
80% dioxane. 

73 
(916) 

Ozeryanskii V.A., Vlasenko M.P., Pozharskii A.F., Sergeyev S., Maes B.U.W., Franck P., 
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Proton sponge residues account for unusual chemistry and both for sterical and chemical inhibition to 
racemization of new chiral base PSTB (proton sponge Tröger’s base). Both neutral as well as doubly-protonated 
forms of PSTB are prone to form host-guest compounds. 

 


