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Electrophilic Aromatic Substitution: Are the
Conventional SeAr Mechanisms Correct?

B. Galabov
Department of Chemistry, University of Sofia, Sofia 1164, Bulgaria

Although electrophilic substitution proceeding through arenium ion intermediates is
universally regarded as being the reaction mechanism paradigm for aromatic compounds
generally, our theoretical B2-PLYP/6-311+G(2d,2p) and M06-2X/6-311+G(2d,2p) studies of the
mechanisms of the arene bromination with molecular Br, and sulfonation with SOz challenge
these dogmas. Many polybenzenoid hydrocarbons are well known to undergo halogen addition
competitively. We find that the barriers for Br, additions to benzene, naphthalene, anthracene,
and phenanthrene in isolation (i.e., in the absence of catalysts) and in simulated CCl, solution are
even lower than the barriers for direct substitution. Substitution products also can arise from
stepwise Br, addition—-HBr elimination pathways, which generally are energetically more
favorable than uncatalyzed direct substitution processes. Computed mechanistic details for the
reaction of Br, with arenes contrast dramatically with conventional formulations of classic SeAr
processes: no “Wheland” arenium ion (or any other) intermediate is involved! The computed
mechanisms in isolation or in simulated non-polar solvents are direct and occur in a concerted
single step.

The electrophilic sulfonation of several arenes with SO; was examined by electronic structure
computations at the M06-2X/6-311+G(2d,2p) and SCS-MP2/6-311+G(2d,2p) levels of theory. In
contrast to the usual interpretations, the results provide clear evidence that in non-polar media and
in the absence of catalysts the mechanism of aromatic sulfonation with a single SOs; is concerted
and does not involve the conventionally depicted 1:1 o-complex (Wheland) intermediate.
Moreover, the computed activation energy for the 1:1 process is unrealistically high; barriers for
alternative 2:1 mechanisms involving attack by two SO; molecules are 12-20 kcal/mol lower! A
direct 2:1 sulfonation mechanism, involving a single essential transition state, but no Wheland
type intermediate, is preferred generally at MP2 as well as at M06-2X in isolation (gas phase) or
in non-complexing solvents (like CCl, or CFCl3). However, in polar, higher dielectric SOz-
complexing media, M06-2X favors an SeAr mechanism for the 2:1 reaction involving a Wheland-
type arene-(SQOz), dimer intermediate. The reaction is slower in complexing solvents since the
association energy, e..g., with nitromethane, must be overcome. But, in accord with the
experimental Kinetics (second order in SOgz), attack by two sulfur trioxide molecules is still
favoured energetically over reaction with a single SO; in CH3NO,. The theoretical results also
reproduce the experimental reactivity and regioselectivity trends for benzene, toluene, and
naphthalene sulfonation accurately.

References

J. Kong, B. Galabov, G. Koleva, J. J. Zou, H. F. Schaefer, P. v. R. Schleyer, “The inherent
competition between addition and substitution reactions of Br, with benzene and arenes”, Angew.
Chem. Int. Ed., 50 (2011) 6809.

G. Koleva, B. Galabov, J. Kong, H. F. Schaefer, P. v. R. Schleyer, “Electrophilic Aromatic
Sulfonation with SO3: Concerted or Classic SeAr Mechanism?”, J. Am. Chem. Soc., accepted.
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MNOJIMMEPHU CBHC CBPBITPOBOAAIIIO OCHOBHO CBCTOSSHHUE
H.Trotronkos

Wnesra Ha u3ciaenBaHusTa € cBbp3ana u padorure Ha Yang (N. Yang, Rev. Mod.
Physics, 31, 694, 1962) u Mecreukun (JKETD, 55, 2003, 1968).
B pa6oTara Ha Yang e 1okasaHo, 4e HaJlMYneTo Ha rogemu croiHoctd Ha A® ~ N

B CHeKTpaHHOTO pa3BI/ITI/Ie Ha peL[yuI/IpaHaTa ManI/II_[a Ha IIJIBTHOCTTA
P™ (x[x") = Zi A% ei(X) ¢ i(X")

CbOTBCTCTBA HA CBPBXIIPOBOAAIIO CHCTOSAHHUC.

B pabGotara Ha MecTeukuH e moka3aHo, 4e roJIeMH CTOMHOCTH Ha A® wmorar na ce
noJjrydat B CUCTCMHU C U3POJACHU KBAHTOBU CbCTOSAHUA.

B cepust ot padoru (Buxx N. Tyutyulkov, F. Dietz in: Magnetic Properties of
Organic Materials, P. M. Lahti, ed., Marcel Dekker Inc., New York, 1999) e
pa3pa60TeHa TCOpHA Ha Hexnacuwecku noaumepu, KOUTO UMAT CUCTECMa OT U3POACHU
KBAaHTOBH CHCTOSAHUA.

[lokazaHo e, 4e NpU HEKIACMUYECKUTE IIOJUMEPU YCIOBHETO Ha Yang e

H3IIBJIIHCHO.



nn-3

BbTpeninomoJieKkyJ/ieH IPEHOC HA IPOTOHM BbB Bb30Yy/IeHO ChCTOSIHUE,
KOHHUYHHU C€YeHHUS BbPXY CHOTBETHHUTE NOBLPXHNUHU HA MOTEHIUATHATA
C€Heprus U CBbP3aHu ¢ TOBa GOTOPU3INYHM NPOOIeMH

X. Kanemu

B3aumoeicTBHETO HAa MOJIEKYJIN C €JIEKTPOMAaTHUTHO U3JIbUYBAHE BB BUIMMAaTa
W/WIIK yATpaBUOJIETOBaTa 001acT OOMKHOBEHO BOJIM JI0 PE30HAHCHOTO UM BB30YKIIaHE
710 CbOTBETHU Bb30Yy/1€HU €IEKTPOHHU ChCTOSHUSA. 3aTBOPEHUTE CUHIJICTHU €JIEKTPOHHU
OOBUBKH THPIIT BH30YXKIaHE JI0 MO-BUCOKO CHEPTETUYHN CHHTIICTHH W/WIIN TPUTUICTHH
ChCTOSIHUS. Pe3ynraT Ha Te3u mpolecu ca HabmoaaBanute abcopounonau Y B/BU3
crniekTpH. JleakTuBanusaTa Ha CIIOMEHATUTE BB30YICHH CHCTOSTHHS MOKE J1a Ob/Ie KaKTO
ype3 00paTHO U3TbYBAHE HA YACT OT [OETaTa EHEPrHsl Upe3 TyMUHECLIEHTHA EMHUCHS,
Taka 1 0e3 eIEKTPOMAarHUTHO u3nbuBaHe. Hail-uecTo peanusnpaHusIT MEXaHU3bM 32
0e3M3IIbUBaTENIHA PelaKcalus Ha MOJIEKYJIHUTE Bb30Y€HN ChbCTOSHUSA € T. Hap.
BBTPEUIHOCHCTEMHO ceueHue (intersystem crossing), koeto B TEPMUHOJIOTUSATA HA
TEOPETUYHATA XMMHsI UIMa HA3BaHUETO CEUEHUE HA TOTCHLIUATHUTE XUIIEPIIOBbPXHUHU
Ha eJIeKTpoHHAaTa eHeprus. [ paduanuTe n300paskeHUs Ha TE3W CEYCHUST OOMKHOBEHO
uMarT BUJ Ha GYHUU MEXAY XUIEPHOBbPXHUHU, KOETO BOAM 0 O3HAYaBAHETO UM KaTo
KOHUYHU CEYEHMsI Ha TOBbPXHUHUTE Ha MOTEHI[MAIHATA €HEPIHsl HA ChOTBETHUTE
MOJIEKYJIHH €JIEKTPOHHU ChCTOSTHUS.

JlyMuHECIIEHTHATa EMHCHsI, KOSATO Ce HAaOJII0IaBa 3a PEIUIia MOJICKYJIH, € TIPSIKO
orpejesieHa OT HATMIUETO M CTPYKTYPHUTE XapaKTEPUCTHKU HA CIIOMEHATHTE KOHUTHH
ceyeHus. B o0mmus ciydaii, ako ChIIECTBYBa CeUeHUE MEX Ty oBbpxHuHUTE SO/S1,
KOETO J1a € OJIM3KO 10 CTPYKTypa jo S1, T.e. chiecTByBa Mayka Oapuepa 3a JOCTUTAHETO
My oT S1, e oGmaronerencTBana 6e3u3TbUBaTEIHATA PellaKcallis Ha Bh30YIEHOTO
CBhCTOSTHUE M HE ce HaOIroAaBa IyMHHECIICHIIUA. AKO 00ade ChIECTBYBAT IOCTATHIHO
BHCOKH Oapuepy MEXIy paBHOBECHU CTPYKTYPU Ha OCHOBHO U Bb30Y/ICHU ChCTOSHUS U
CHOTBETHUTE KOHMYHU CEUCHUS, TO MOXKE C BICOKA BEPOSITHOCT J1a CE MPEACKaKE
HaOJTI01aBaHETO HA TYMUHECIICHTHA EMUCHSI.

BbTpenHoMoneKy THUST TPEHOC Ha MPOTOHH, BE3MOKEH MIPH OTPE/ICIICHH
OpPraHUYHU MOJIEKYJIH, MOXeE Aa OBb/Ie TOCTaTh4YHO yCIOBHUE 32 IIOCJIEAHOTO N3UCKBAHE U
71a Ipe/IN3BUKa JIyMUHECIICHTHA PeJlaKcallisi Ha ChOTBETHUTE B30y ICHH eNICKTPOHHH
cberosiHUs. [IpencTaBenn ca peania mpuMepH 3a MoJ00HN MOJIEKYITH, TEXHUTE
PaBHOBECHH CTPYKTYpPH B OCHOBHO U Bb30Y/ICHU €JICKTPOHHH ChCTOSHHS M ChOTBETHUTE
KOHWYHU cedeHus. CBbp3aHo ¢ HabIro1aBaHaTa TyMHHECIIEHTHA eMUCHS ¢ OapuepuTe 3a
JOCTUTAHE HA BHIIPOCHUTE KOHWYHHU CEYCHUS HA MOBbPXHUHUTE Ha MOTCHIIMATHATA
eHeprus, u3uucienu ¢ MHorokoHguryparuonaure merogu CAS SCF u CASPT2.
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Capillary Flow in Nanotubes and Polymer-Brush-Coated

Narrow Pores

Andrey Milchev

Capillary flow of a simple Lennard-Jones fluid and of a model polymer melt on
the nanoscale when description in terms of classical quantities as 'surface tension’,
‘contact angle', 'meniscus’, etc., becomes questionable is studied by means of Molecular
Dynamics. We show that a consistent description of the imbibition process is only
possible upon modification of the classical Lucas-Washburn law which takes the slip
length explicitly into account. We demonstrate the impact of wall imperfections in
microchannels on the process of capillary filling by means of the three most broadly used
methods at present - Continuum Fluid Dynamics (CFD), Lattice-Boltzmann Equations
(LBE) and Molecular Dynamics (MD). Tested is the Gibbs criterion which predicts
pinning of the contact line at rectangular ridges perpendicular to flow for contact angles >
45 deg. While pinning of the liquid front is observed in the LBE simulation, both the
CFD and MD methods demonstrate that the moving meniscus overcomes the obstacle
and the filling goes on. We discuss the origins of the observed discrepancy and compare
results also with laboratory experiments. By means of forced imbibition into (nano-
)capillaries, coated internally by a polymer brush, one may derive the change in
permeability and suction force, corresponding to different grafting density and length of
the polymer chains. We demonstrate that one may transport a fluid in vertical brush-
coated capillaries to much larger height than in equivalent pores with bare walls. The
method also sheds light on the spreading of tracer particles transported by the uptaking
fluid in brush-coated capillaries with regard to the grafting density of the brush and the

length of the polymers.
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KBaHTOBO XMMHUYHO M3CJIeIBAHE HA CTPYKTYpPaTa u
CIIEKTPOCKOIICKHUTE CBOMCTBA HA IUPKOHUEBH 30JI-TeJI
MaTepUuaIn

HNBenuna I'eopruesa
Hnemumym no obwa u neopeanuuna xumusi, Bvreapcka axademus na uaykume, Y.
Akao. I'. Bonues, oa. 11 Coghus 1113, Bvaeapus, ivelina@svr.igic.bas.bg

Cepusi MOHOMEpPHH M JHMMEPHH KOMIUJIEKCH, OOpa3yBaHM NpH MOAM(PUIMPAHETO Ha
UpPKOHHEB OyTokcua c¢ arerunanetoH (AcAc) W TocneaBamia XuApPONIW3a W/HIN
KOHJICH3aIlMsl, ca HM3CieaBaHd ¢ momomrra Ha Tteopetnunu metomau (DFT/B3LYP/6-
31++G(d) u RI-ADC(2)) u cnekrpockoncku uzmepsanus (IR u UV-Vis TpaHcMUCHOHHH
n nudys3Ho orpaxartenHu crektpu). Ha ocHoBara Ha DFT momenHu wu34HCIICHHS,
cumynupane Ha UV-Vis u IR criekTpu u cpaBHEHUE ChC CHOTBETHUTE CKCIIEPUMEHTAITHH
CHEKTpPH Ha reJl Marepuaja ca NpeAcKa3aHd Hal-BEepOSTHUTE TpajJvBHU OJIOKOBE Ha
Zr(IV)-AcAc rem: ToBa ca JOUMEpPEH JUXHIPOKCHIO MOCTOBH  KOMILICKC
Zry(AcAC)2(OH)4(OH) 20 9 u MOHOOKCHUO MOCTOBH KOMILIEKC
Zry(AcAc)2(OH)4Op-2H,0 12, B naBete crpykrypu jnBata AcAc JuraHjga ca
KOOpJIMHUpPAHU KbM €IuWH U cbll Zr aroMm. M3cienBanusara mokasBaT, ue TIpaJuBHU
crpykrypu 9 and 12 ompenpenst ¢orodpusuyHMTE W BUOpAIIMOHHM CBOWMCTBA Ha TeI
maTepuana. Hamepena e kopenamus Mexay ekcriepumentanaure UV-Vis u IR ciekrpu
Ha Zr(IV)-ACAC ren u CTpYKTypHHTE NaHHU Ha KomIuiekcute. MBunute npu 315 nm u
298/288 nm B ekcnepumentanaus UV-VIiS chekTbp Ha 305-TeJ MaTepuana ca
MHTEPIPETHPAHH CHOTBETHO KAaTO JIUTaHA — MeTaa mpexon (315 NM) u BbTpeuIHo- uiu
MEKIy-THranaeH mpexos (298/288 nm).

Absorption spectrum
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I'pynupane ¢ koMnpecusi Ha CThNAJa BbPXY BUIMHAJHYU MOBbPXHOCTH

(B2-THm) — 0011 KOHTEKCT ¥ HOBU YUCJIEHH Pe3yJITaTH

Beceaun TonueB

Wucturyt no ¢puzukoxumusi, BAH

BbBesieHr ca OCHOBHHUTE MOHATHS B 00JIaCTTa U € MPEII0KEeHA MPOCTa KiIaCH(pHUKAIHS Ha
SIBJICHHUSATA HA TPYIHPAHE CIIOpPE] 3aBUCHMOCTTA HA CPETHOTO/MUHUMAITHOTO Pa3CTOSTHUE
B IpyIara OT HapacTBaHETO Ha Opos cTbmnana B Hes: (B1) mocrosinHo pascrosiaue; (B2)
HamassBamo (Kommpecwss Ha rpynure). [locoueHm ca mpUMEpH OT CKOPOIIHHU
EKCTICpUMEHTAIHA HW3CJICIBAaHUS BBbpPXY TPYNHPAaHE BCICICTBHE EJICKTPOMHIpPAIUS Ha
amaromute (B2-tum). JluckyTupaHu ca MOJENH W TEXHUTE YPaBHEHHUS 3a BUKCHUE HA
CThITAJIaTa, BOJCIIM JIO CHINHs TUN rpynupane. [IpencraBeHn ca YMCICHHU PE3yiTaTH OT
WHTCH3MBHHU M3CIICBAHMS Ha JBa OCHOBHH MoJieNa OT B2-Tum — rpynupane BCIeACTBUE
EJIEKTPOMUTpAIIAS HA aIaTOMUTE B YCJIOBUS Ha MU(Y3HMOHHO OTPAaHUYCHUE M PACTEXK,
noBiusiH oT obOpateH Epnux-l11IBroGenoB edekt, kaTo € mpocieaeHa Bpb3KaTa MEXIy
MopQoJIoTHsITa Ha TOJYYCHHTE TPYNH W CKEHIMHTOBHTE OTHOUICHHS, OMUCBAIIA

€BOJIIOLIMATA UM.



PasnpegeneHa coctyepHa cuctema 3a o6paboTtka, aHanms3 v YMcneHu

cumMmynauummn Ha (bI/I3VIKOXVIMM‘-IHM npouecu, npotnyauim B aTMOc¢)epaTa

ATtaHac Tep3unckm
HJIOBAI/IBCKI/I YHUBEPCUTET

A multi-layer Java based distributed system for numerical simulations of
atmospheric physicochemical processes is presented. It is a software product for
theoretical investigation of complex interactions of atmospheric trace gases and ice
particles. The fundaments are based on the Langmuir adsorption and second Fick’s
laws applied for adsorption, desorption and diffusion processes. The system
consists of three basic layers: (1) input/output interface layer, (2) dispatcher layer,
(3) grid-based layer for simulations distributed over multiple machines. The system
kernel module used in level (3) is based on previously developed and published
software for simulations of adsorption, desorption and diffusion in a closed system
and Flow Tube Reactor. Deriving of several significant constants such as
adsorption/desorption rates, ice entry rate, ice bulk diffusion coefficient and etc. is
one of the main tasks of the currently presented system. The physicochemical
constants are estimated by best curve fitting of experimental signals from a Flow
Tube Reactor and simulations results from the system described in this report. The
dispatcher layer of the system defines several regions of the multi-dimensional
parameter space for each region; a separate task is configured and dispatched to a
node from a computer GRID or cluster in order to spread multiple tasks to the
computing elements. As a result we obtain a printout via the input/output software

layer.



Nonlinear Optical Properties of Ladder-type O-, N- and
S- Fused Heterocyclic Oligomers by First Principle
Investigations

Milena Spassova

Institute of Organic Chemistry with Center of Phytochemistry, Sofia 1113 (Bulgaria)

n-Conjugated molecules bearing main-group elements have attracted much
attention in various research fields such as fundamental chemistry, supramolecular
chemistry, material chemistry, and industrial chemistry since the incorporation of
heteroatoms into the w-conjugated frameworks is a powerful approach to modify the
nature of the parent systems. One particular class of polymers of interest are the ladder-
type polymers where the planar molecular structure facilitates better n- = orbital overlap
between adjacent molecules which allows self-organizing into mesostructures with
desired bulk properties.

DFT calculations were carried out to investigate the effect of oligomer length and
heteroatom substitution on the static electronic longitudinal second hyperpolarizabilities
yL of a series of linear ladder-type O-, N-, and S-fused heterocyclic oligomers bearing up
to N 40 units. All the structures fully optimized at B3LYP/6-31G* level are planar and
display a small bond length alternation (BLA) pattern along the chains. For the middle
regions of the chains it attains 0.020 and 0.011 A for thiophene and furan, respectively,
and almost vanishing for pyrrole. y_ was calculated by a numerical differentiation of the
linear polarizability oy or the total energy E with respect to the applied field using several
approximate density functionals using 6-31G™* basis set.

To probe the role of the Hartree-Fock (HF) exchange term on the calculated
second hyperpolarizabilities BLYP, B3LYP, and BHandHLYP functionals, where the HF
exchange varies from 0%, 20% and 50%, respectively, were applied. As is well known,
most of the traditional DFT schemes are unable to qualitatively predict the response of
conjugated oligomers to static electric field. Long-range corrected functionals, like LC-
BLYP and CAM-B3LYP, were proposed to alleviate this deficiency. However, since it is
not possible to access the accuracy/reliability of any functional within the DFT itself the
ab initio MP2 method, fairly used as such criterion, as well as B2PLYP functional
counting for a correction to the correlation term by performing a second order
perturbation theory calculation with Kohn—Sham orbitals were also used.

The present study dealing with analysis of the performance of new generation
functionals on the calculation of hyperpolarizability of the increasingly large fused
heterocyclic oligomers is expected to bring a further valuable insight into the reliability
of quantum chemical predictions of the nonlinear optical properties of extended
molecules.



MonekynHo-guHaMM4YHM cMMynauMm Ha muuenoobpasyBaHe B
pastBopu Ha C,Ex

Mapus BesqunoBa
CV ,,Cs. Knument Oxpuncku”, XuMudecku pakyaTeT

Ot 30para Ha MPHUIOKEHUETO HA MOJMMEPHHU MHUIEIU KaTO JIEKAPCTBEHH HOCHTEIN
npe3 19807 rogunnm [1] mocera ca u3cieBaHd MHOYKECTBO MOJMMEPHH CaMOOpPTaHU3HPAIIX
Ce CHCTEMH 3a JIOCTaBKa B OpraHu3Ma Ha pa3HOOOpa3HM areHTU: HUCKOMOJICKYJIHH
AQHTUTYMOPHH TIpenapaT, KOHTPACTHU BEIIECTBA, MPOTEUHH | JIp. 3a 0OeIIaBaiy rpaJiBHHA
€JIEMEHTH Ha KOHTEHHEPHU 3a MPEHOC Ha JIEKApCTBA CE CUNTAT HEHOHOTEHHHUTE MOBBPXHOCTHO
aKTUBHU TIOJMETUIICHTIINKOJ aJKIIIOBH eTepu ChEn,.

Enna or menute Ha HACTOSIIOTO M3CIENBAaHE € W3BEXKIAHETO M TECTBAHETO
nocpencTBoM ab iNitio u3unciIeHns Ha MOJIEKYJTHO-MEXaHHYHH MTapaMeTPH 3a TAKKBA €TEPH C
OTJIEJ M3IMOJI3BAHETO MM IPU aTOMHCTHYHHU MOJIeKynHo-auHamuuHu (MJ]) cumynanuu. 3a
IeJITa ca U3IMON3BaHU KbCOBEPIIKHH MOJIENH C pa3iuyHa rnepudepus, U3X0IHUTE CTPYKTYPH
Ha KOWTO Ca MOAOpaHU CIlie] M3uepraTeNeH KOH(GOPMAIMOHEH aHAIW3 M ca IMOJUIOKEHU Ha
reoOMEeTpHYHa ONTUMH3AIKS BBHB BaKyyM M HMMIUIMIUATEH Pa3TBOPUTEN C JBAa Pa3IHYHU
kBanTtoBoMexaunuuu mMerona (PBE u MP2). M3Benenute mapamerpu ca BaluAMPaHH upes3
CpaBHEHHE Ha TEPMOJWHAMHYHH XAPaKTEPUCTHKH TOdXy4eHH oT MJI cumynamuu ¢ TIX
(Amber99/NPT/300 K) u HaimuHu eKCIIepUMEHTATHH JaHHH.

Ot nmpyra cTpaHa € ompeeNieHa CTa0WIIHOCTTa Ha IbPBUYHUTE arperaTH, KOUTO,
Criope/i MHTEpIpEeTaIHsITa Ha EKCICPUMEHTAJIHH [aHHHU, NpeAxXokaaT (OpMHUpaHETO Ha
MUIIENIA BBB BOJIHA CPEJIa, 3a JIa Ce ONPEIeIN CKIIOHHOCTTa KbM MuIlesnoo0pasyBane Ha CioEx
npu paznuuHo Xx. [IpoBexgenm ca aromuctiuan M/l cuMynanuu W TakMBa C OKPYNHEHU
momend (MARTINI/NPT/293 K) ¢ ekcrumaiuren pastsoputena (TIP4P) B mepuoanunu
YCIIOBHS 32 OLIEHKA HAa B3aMMHATa OPUEHTAIIMS ¥ B3aMMO/ICHCTBHETO Ha TUMEPH.

Pasrienanu ca W CTPyKTYpHH acmeKTH Ha aM@pudUIHATA CaMOOPTraHU3aIs BHB
BOJIHA CpeJia IPH pa3inyHu KoHUeHTpauuu Ha [TAB.

[1] K. Kataoka, G.S. Kwon, M. Yokoyama, T. Okano, Y. Sakurai, J. Control. Release 24 (1993)
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Pasznpenesiena nH@pacTpykTypa 3a BUCOKONPOU3BOTUTETHH

H3YHUCJIEeHHUs B 00J1aCTTA HA U3YHUCJIUTEIHATA XUMUSA

Emanyun Aranacos

NHcTnTyT N0 HHPOPMALIMOHHM M KOMYHHKAIIMOHHYU TexHOJI0rnu KbM BAH

[Ipe3 nmocneanuTe TOAWHM B penuiia CTpanu oT pernona Ha FOroustouna EBpomna,
BKJIIOUUTENHO U B bbirapus, 0sxa HanpaBeHU 3HAYUTEITHH MHBECTHIIMU B U3TPAKIAHETO
Ha BHCOKOINPOU3BOAMTEIHN KIbCTEPU M CYNEPKOMIIOTpH. YacT OT Te3u pecypcu ca
JOCTBITHU 3a TOTPEOWTENTN H3BBH PAMKUTE HAa CHOTBETHHUTE IbpXkKaBUs, Karo [pun
TEXHOJOTHUHUTE TO3BOJISBAT €THOBPEMEHHO U KOOPAUHUPAHOTO M3MOJI3BAHE HA HIKOJIKO
KI'bCTEpA 332 PECYpPCHO-MHTEH3UBHU NpUIIOKeHUs. M3uncnuTenHata XvUMHs U HOBUTE
MaTepHay ca eIHUA OT 00JIACTUTE, B KOUTO JOCTHIIBT JI0 TAKUBA PECYPCH II€ TTO3BOJIA Ha
M3CIIEIOBATENINTE J]a yBEIUYaT 3HAYMTEIHO MAalladuTe Ha MOACITUPAHUTE CHCTEMH, B
HSKOU CITydad MpeMHUHaBalKu OT MWJIOTHU U MOJIETHM 3aJla4d KbM TOJIEMH U CIOKHU
cucteMu. B paMKkuTe Ha BHCOKOMpPOM3BOJAUTENHATa MHpAcTpykTypa Ha mpoekta HP-
SEE notrpeburenute umar aoctsi 10 13 kibctepa u 2 cynepkommiorbpa BlueGene/P ¢
obmma m3uncnutenHa MomHoct oT Hax 100 Tepaduoma u mpocTpaHCTBO 32 ChXpaHsIBaHE
Ha JJaHHU OT HaJl OoJIOBUH [leTabaiT.

W3non3Bailku M3rpaficHUTE YCIYyTH 3a YJIECHEH AOCTBI 10 MHPpACTPyKTypaTa,
YYCHHUTE U3BBPIIBAT U3CICABAHUS C TOJSIMA MPUIIOKHA CTOMHOCT 3a (papMalieBTUYHATA
WHIYCTpUs, OMoMeaunuHaTa U Ap. PazHooOpasmero oT Xapayep OT Hail-BHCOKO HHBO
MO3BOJISIBA BCSKO MPWJIOXKEHUE Ja ObJe HACOUYEHO KbM ONTHUMAIHUS H3IUHCIUTENICH
pecypc 3a Hero. MHCTanupaHUAT TOMBIHUTENTHO cO(DTyep M MPOBEACHHUTE TECTOBE 3a
CKaJMpyeMOCT MOJANOMAarar mnpoieca Ha pa3paboTka W TECTBAaHE HA MPHIOXKEHHUATA, a
MIPOBEXKIAHOTO OMEPATHBHO HAOIIOJCHHE OCUTYpsBAa HEMPEKbCHAT M HAEKIEH PEKUM
Ha paboTa. Bp3MOXHOCTTa 3a U3MOJI3BaHE HA BUCOKOIIPOU3BOIUTEIHU PECYPCH OT TaKbB
Maiiab qaBa Ha OBIATapCKUTE U3CIEI0BATENN HOBU Bh3MOKHOCTH 32 U3CIEABAHUS, KOUTO

HEC Ca AOCTBIIHM HAa HAITMOHAJIHO HUBO.



XuOpugen kiacupukannoHHo-perpecuoHeH nmoaxoa 3a QSPR mogeaupane Ha
AHTHPAAUKAIHA AKTHBHOCT HA MoJM(eHO0IM: CPABHUTEJIEH AaHAJIU3 HA 1eCKPUNITOPH,
0a3upaHM HA U3XOJHUTE

noJu¢)eHOTH U HA TPON3BOIHNTE (PEHOKCHUIIHM PaAuKATIN

ITeTrko AJ0B

HucTuTyT 10 6Modu3uKa u GMoMeTUIMHCKO HH:KeHepcTBO, BAH, Codus

Entanmuure Ha mucormanms Ha O-H BpB3KUTE W paslpelelieHusTa Ha CIIMHOBAaTa ILTHTHOCT,
MOJTyYEHH C MTOMOIITA Ha KBAHTOBO-XUMHUYHHU H3YHACICHHSA, CE CMATAT 32 IMOAXO AN ITPETUKTOPH
Ha CKOPOCTHUTE U Ha MPEANOYNTAHUTE MECTA 32 aTaka IPHU Peakliy MeXIy CBOOOJHU PaguKaInd U
(heHOTHN aHTHOKCHIAHTH.

JIupeKTHOTO W3MOJI3BAaHE HA TE3W TapaMmeTpu Kato meckpuntopu B QSPR mopenwn, obade, e
CepHO3HO 3aTPYAHEHO B CIIydast Ha MONU(EHOTUTE MOpagl HAIUNIHNETO Ha MHOXECTBO LIEHTPOBE
CbC CXOIHa PEaKTUBHOCT B CTpyKTypure UM (MHOxecTBeHn OH-rpymm). Hue paspaboTtuxme
xuOpuneH kiacupukanmrmoHHO-perpecuoneH nonaxon 3a QSPR Mopenupane Ha aHTHpagMKaTHA
aKTUBHOCT Ha MOJMU(EHOIH, ChCTOoAI] ce oT: (1) Kiaacuduxanug Ha naauBuaAyannute OH-rpynu B
nonudeHoIHaTa MOJIEKyJla KaTO PEaKTUBHU WIIM HEPEaKTUBHH CIIOPE] CTOMHOCTH Ha ONpeJesieH
KJIacU(pUKAIMOHEH TapameTsp; (ii) moctposBane Ha perpecnonHn QSPR mozpenu, m3nomns3Baiiku
Opost Ha peaktuBHUTe OH-rpymnu KaTo MECKPHUINTOpP B CIydaWTe HAa OTYMTAHE HA peakIMOHHATa
CTEeXHOMETpPHS, UM CTOMHOCTUTE Ha MapaMeTpuTe Ha Hail-peaktuBHata OH-Tpyma, B ciydaute
Ha OTYUTAHE Ha PEeaKOHHATA KHUHETHKA.

B Hacrosmoro w3cienBaHe Osxa mocTpoeHH HAkomko QSPR Momema Ha aHTHpamukamHu
AaKTUBHOCTH Ha pej NpUpoAHH noiudenony, HabmoaaBanu B crexuomerpuaan (ABTS u DPPH,
[1]) m xunetnunu (LA-ABAP, [2]) TecToBe. KBaHTOBO-XMMHYHH TapaMeTpH, 0a3upaHu BBPXY
CTPYKTYPUTE Ha M3XOIHHUTE MOJU(PEHOIM M MPOWU3BOAHHUTE (EHOKCHIIHH paJWKald (pasiuka
MEXIly CHTIIHNATE UM Ha 00pa3yBaHe W MaKCHMAJIHH CIMHOBU IUTBTHOCTH BBHB (PEHOKCHUITHHUTE
panuKanm), 1 U3YHCIUTENHO MMO-U3TOJHUTE TapaMeTpu, 0a3upaHu camMo BBPXY CTPYKTypaTa Ha
M3XOJHUTE TOJIU(EeHOoNH (MHACKCH Ha peakTUBHOCT Ha (DyKyW W eNeKTPOHHU MOMyJalHud Ha
BBHIIIHATA 00BMBKa Ha aromute B OH-rpynure), Osxa W34nCIeHN ¢ pa3iindHa apaMeTpu3anus u
pa3iIMYHU MOAXOAU 3a reoMeTpuyHa ontuMuianusa. Kinacudukanmara nva OH-rpynure B ciydas
Ha CTEXMOMETPUYHHUTE TECTOBe O¢ HalpaBeHa C HW3IMOJI3BAHETO HA NpPAroBe, W3YHCICHU BBH3
OCHOBA Ha CYMHUTE HAa aHTHOKHUCIUTEITHHUTE ()EHOJTHH SKBHBAJICHTH BHB BCSAKA OTJIENHA TPYIa OT
W3CTIeIBAHNTE ChEAMHEHUS.

[Tomyuenute QSPR Monenu ca cpaBHEHH CHpPSIMO KPUTEPUUTE, U3MOJI3BAHU MIPU MOCTPOSBAHETO
uM: (i) ktacudukanroHeH mnapameTbp; (il) THII Ha mapaMmerpu3anuara; (iii) mogxom 3a
reoMeTpudHa onTtuMm3arus; (iv) o0acT Ha MPHIOKHUMOCT Ha MojJeida B 3aBUCHMOCT OT
M3CIIeIBAaHOTO XUMUYHO IIPOCTPAHCTRO.

Jluteparypa:
[1] Cai, Y.-Z.; Sun, M.; Xing, J. et al., H. Life Sci. 2006, 78, 2872-2888.
[2] Foti, M., Piatteli, M., Baratta, M. et al., J. Agric. Food Chem. 1996, 44, 497-501.



P®OPMHMUPAHE HA BOJOPOJHH BPB3KN MEKAY METAHOJI U
Cl, F, NH;, OH 1 COOH 3BAMECTEHHU OPTAHUYHU
MOJIEKYJIN. U3CJIEJABAHE C TEOPUSTA HA ®YHKIIMOHAJIA
HA INITBTHOCTTA.

Credan K. KoJieB

Xumuyecku gpaxyrmem, Cogpuiicku yrnusepcumem “‘Ce. Knumenm Oxpuocku”, Cogus
1164, oya. “/{nceiimc bayuvp” Ne 1, Bvaeapus, e-mail: skolev@mnet.bg;

dopMHUpaHETO Ha BOJOPOAHM BPB3KM MEXKAY METAaHON U pa3IU4YHU MOJEKYIH,
ceappkantu Cl, F, NH;, OH, OR u COOH ¢yukimonanau rpymnu e uscieasano ¢ DFT
xubpuanute Qynknuonanu B3LYP u M05-2X. MUznomnsBaneto Ha ¢yHKimonana M0O5-
2X BOJHM JI0 MO-TOYHO MPECMATAHE HA CTPYKTYPHUTE W TCPMOJUHAMUYIHH TTapaMeTpH Ha
W3CIEABAaHUTE KOMIUIEKCH. Te3u mapaMeTpu ce OmpelessT He camMO OT BOJOpOAHATA
BpBb3Kka Mexay OH rpymara Ha MeTaHOJa ¥ IPOTOH aKLIENTOPHHUS XETEPOATOM, HO CHILO
Taka M OT JOMBIHUTEIHUTE BOJOPOJHM BPB3KM MEXKIY BOJOPOJHU AaTOMH OT
BBIJICBOJOPOTHUTE BEPUTH W KHUCIOPOJHUS aroM Ha MeTaHoja. [IpuHOCHT Ha
Bogopoguute Bpb3ku CH3;OH...X, kpmeto X e xerepoaToM, B CHTAINUUTE Ha
oOpa3yBaHe HapacTBa B pena XJopuaud < (iayopuad < ajkoXoJid < aMHHH, IOKAaTO
MPUHOCHT HA BTOPUS THM BOJAOPOIHHM BPB3KU HapacTBa B oOpateH pen. [loTBbpaeHa e
KOpeJanusiTa MeXAy CHTaINusATa Ha 00pa3yBaHe Ha KOMIUIEKCUTE M €JICKTPOCTATHUHUS
MOTEHIIMaJ Ha BOJOPOJHHUS aTOM, Y4acTBalll B Ch3/1aBaHETO HAa BOJOPOJHUTE BPB3KH.
W3uncnennre eHTannmuu Ha oOpa3yBaHE ca M3MOJ3BAaHM 3a YCTAHOBSIBAHE KOS
GbyHKIIMOHATTHA TPYTa MOXKeE /1a y4acTBa BbB BOJOPOAHA Bpb3Ka ¢ 2’-OH xunpokcuinata
rpyna B pu0o3aTa U IO TO3M Ha4MH Ja OJIOKHMpa MENTUIAHHS CUHTE3 B OaKTEpUAIHUTE
pubo30MH, C 1eN ch3aBaHe Ha HOBU aHTUOMOTHIM (Durypa 1). Cropen mosydeHUTE
pe3ynTaTd 3a Ta3u Led MoraT Ja Ce€ HW3MOJ3BAaT TPETUYHU aMUHHU, AIKOKCH TPYIH,
JENPOTOHUPAHN KapOOKCWIIHM IpynH U anudatau Giryopuau.

g 2"_0H 2-0H N i

®urypa 1. (a) kaTaauTUuHO akTHBHA prb03a; (D) HeakTHBHA prbO3a
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IMpunoxxkenue Ha mporpamuust naker AMMOS_ProtLig
3a MOCT-IOKUHT ONITUMH3AIUASA HA POTEUH-JIUT AHTHI
B3aUMOJACHCTBUSA

Hecucnasa Kepesa

Hucmumym no duogusuxa u 6uomeouyuncko unsicenepcmeo — BAH
. ,,Axao. I'eopeu bonues* o1. 105, Coghus 1113
E-mails: dessislava.jereva@biomed.bas.bg

BupTyanHUST CKpUHUHT € C HIMPOKO MPUIIOKEHHE B HAUAJTHUTE €Taly Ha JIeKapCTBEHUS
IM3aifH ¥ UMa 3a IeJT pa3lo3HaBaHe Ha MOTCHIUAIHHU JICKAPCTBEHH CTPYKTYPH H3MEXKITY
XUIAIU chenuHeHus. KiiouoBa cThIKa BB BUPTYATHHUSI CKPHHHUHT € JTOKUHT'BT Ha MaJIKu
JIEKapCTBEHO-TIOJJOOHN MOJIEKYJIM B OenThuHara (IMpOTEMHOBaTa) OMOMAKpPOMOJIEKYJa.
Hanaramia ce Bce mo-IIMpOKO TEHACHIUS € MPUIAraHETO Ha MOCT-JAOKUHT ONTUMHU3AIUS
3a monoOpsiBaHE Ha pe3ylTaTHTE OT JOKWHTA. 3a Ta3W Iiell € pa3paboTeH MpOTPaMHHUSAT
naker AMMOS_ProtLig (Automated Molecular Mechanics Optimization tool for in silico
Screening of Protein-Ligand Interactions) [1], koiiTo peanu3upa aBTOMATHU3UpPaHA
npoueaypa, 0aupaHa Ha MOJIEKYJTHA MEXaHHKa, 3a ONTHMHU3AIMS HAa MPOCTPAHCTBEHU
cTpykrypu. IlakeThT mMO3BOJSBA pa3iMYHU HHUBA Ha (IEKCHOWIHOCT - OT IIBIHA
(hIeKCUOMITHOCT HAa MTPOTEMHOBUTE aTOMHU J0 HM3ISJI0 PUTHACH MPOTEHH, T0KATO aTOMUTE
Ha JUraHga ca BuHArd (riuexcumOwmHu. M3umcnutennata mom Ha Kirberepa MAJIAPA
no3Boud npuiokerneto Ha AMMOS_ProtLig 3a mocT-10KHHT ONTUMHU3AINS Ha TIPOTCHH-
JUTAaHJHU B3aMMONIEHCTBHA B penuna KoMmiuiekcu. I[lomydeHuTe B pesydarar Ha
ONTUMU3ALMATA KPUBHU Ha 00OrarsiBaHe o4yepTaBaT sICHA TEHJICHIIHMS Ha MOJ00psBaHEe Ha
pe3yATaTuTe OT JNOKWHTA, OCOOCHO B CilydaWTe Ha (PISKCHOWIIHOCT Ha TPOTEHHA. 3a
MOBEYETO OT pasmIekKIaHUTE MNPOTEUH-IUTAaHIHU KoMIulekcH, Mexay 40 u 60% ot
IbPBOHAYAIHO J100aBeHUTE B 0azaTa aKTWBHU CHEIMHEHUS 32 W3CIICIABAHUS MPOTEHUH CE
oTKpuBaT B mbpBUTE 1 10 5% OT ckaHupaHaTa 0a3za chbeqUHEHHs. 3a CpaBHEHHE, CIIE]
JIOKUHT Te ce uueHTuduuupar B mepBuTe 6-25%. CbxpaHeHara WHOpManus Cieq
npuioxkennero Ha AMMOS_ProtLig mos3BomsBa TpoBeXTaHETO Ha  pa3IdvHA
W3CIEBAHMSA, KAaTO HampuMep aHalu3 Ha CIHEHU(PUYHUTE TNPOTECHH-JTUTAaHIHU
B3auMozeiicTBus B komiuiekca. [lomoOeHn aHanm3, u3BbpIIeH ¢ momormnra Ha Ligand
Interactions momyna Ha mporpamara MOE [2], moka3Ba, 4e mOCT-IOKHHT ONITUMH3ALUATA
¢ AMMOS ProtLig mo3BoisiBa YACTHYHO BBH3CTAHOBSIBAHE HA  CICHUPUIHHUTE
B3aUMOJICHCTBUS B KPHUCTAIOTPAQCKH MNPOTEHH-TUTAHAHW KOMIUIEKCH, a CBIIO
mpeJnongara HOBU TakuBa (0coOeHo mpu (uiekcuOMIHOCT Ha mporeuHa). [lomydeHure
pe3yJITaTH MOTBBPKAAaBAT €(PEKTUBHOCTTA HA TOCT-TOKHHT ONITUMH3AIMITA U 110J13aTa OT
MPUJIATaHeTOo i 3a LIeJTUTE Ha BUPTYyaJIHUS CKPUHUHT.

Jlureparypa

1. Pencheva T., D. Lagorce, I. Pajeva, Br. Villoutreix, M. Miteva, AMMOS: Automated
Molecular Mechanics Optimization Tool for in silico Screening, BMC
Bioinformatics, 2008, 9:438.

2. MOE, Chemical Computing Group Inc., http://www.chemcomp.com.
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Binsinne Ha NPOTUBOMOHHATA KOH(PUTYpPaALMsI BHPXY
XaPAKTEPUCTUKUTE HA POBOASI MOJMAHUINH

Kacmuna Ilerposa

CV ,,Cs. Knument Oxpunacku”, XuMudecku GpakyaTeT

[Momumanmnmuabtr (ITAHUM) wmoke na cbimecTByBa B HSKOJKO OKHCIHMTEITHU
CHCTOSIHUS, BCSIKO OT KOUTO € HOCUTEN Ha Pa3iNYHU €JIEKTPUYHH, ONITUYHH U MarHUTHU
xapaktepucTuku. KoMOuHamusTa Ha TO31 MKUPOK CIEKThP OT MHTEPECHU 3a MpaKTHUKATa
CBOMCTBA C JIECHOTO M €BTHHO MOJy4YaBaHE Ha PA3IUYHUTE MOJMAHWIMHOBU (OpMHU,
IIpaBu TO3M MPOBOJALI MOJUMEP H3KIIOYUTEIIHO WHTEH3UBHO H3CJEIBAH KAaKTO OT
EKCIIEPUMEHTATOpH, Taka M OT TeopeTulu. Brmpeku To3u romasm unrepec kbm [TAHU,
HErOBUTE XapaKTEPUCTUKH Ha MOJIEKYJIHO HUBO BCE OILI€ HE Ca HAIIBJIHO OIMCAHHU.

OO0eKT Ha U3CNEeABAHETO € JOTUPAHOTO (MPOTOHUPAHO) MOTYOKUCICHO ChCTOSIHHE
Ha [TAHU — emepannunoBata con. Ts e mpoBozsmara Gopma Ha nosmanwinaa. C men
OLICHKa Ha BIMSHUETO Ha PAa3MOJIOKEHHWETO Ha IMPOTUBOHOHHUTE BBHPXY MOJEKYJIHUTE
XapaKTepUCTUKU CM€ IOCTPOMJIM MOJENIM Ha OuIIapoHHa (AMaMarHUTHA) U M3LUIO0
MoJIapoHHa (MapaMarHuTHa) KOH(UTrypalus Ha HAMBIHO TPOTOHUPAHH OJUTOMEpPHU
(oxaTamepwu, go07eKaMepu U xekcagaekamepu) [1]. 3a gotuparn arent e usnonasane HCI.
Bcuuky u3dnCiieHns ca HalpaBeHH B UMILTHIIUTHO BOTHO OOKpBkeHHeE [2].

[IpoMeHuTE, KOUTO Ca CBHP3aHU C MO3ULKATA HA TPOTUBOMOHUTE U C yIbJI)KaBaHE
HAa Bepurara, ca OILIGHEHH 4Ype3 aHaJlM3upaHe Ha TEeOMETpUATa, EJIEKTPOHHATa |
CIIMHOBATAa ILTBTHOCT, TPAHUYHHUTE MOJICKYJHH OpPOUTAIN M CHEepPreTHYHATa CTAaOMITHOCT
nonydenu ¢ nmomourra Ha DFT mpecmstanus. KomeHTHpanu ca eHEpreTHUHUTE Pa3IuKu
MEX1y MOJEIUPAaHUTE CTPYKTYpH, KakTO W M3MEHEHHSITa, C KOWUTO € CBbP3aHO
EKCIUTMIIMTHOTO BKIIFOUBAHE HA BOJIHU MOJIEKYJIH.

Pesynararure mokasBar, 4e aHANU3UPAHUTE XapaKTEPUCTUKU HE CE€ IOBJIUSABAT
3HAYUTENIHO OT JBbJDKMHATa Ha CHOpersHarara Bepura. MONEKYJIHTEe C Pa3Tu4YHO
pas3MoyioKeHUE Ha XJIOPUIHUTE HOHM MMAT €AHAKBAa F€OMETPHUsSl U paslpeiesieHue Ha
€JIIEKTPOHHATA TUTBTHOCT, HO JBa BHJAa CINUHOBH perieTku. OTpuiatenHuTe HOHU ca
OTTOBOPHM 3a Pa3IMYHOTO JIOKAJIM3MPAHETO HA €JIEKTPOHHA IUTBTHOCT IPH Aa30THUTE
aTOMH B JIBETE MOJAPOHHU (HOPMHU.

[1] S. Stafstrom, J. L. Brédas, A. J. Epstein, H. S. Woo, D. B. Tanner, W. S. Huang, A. G.
MacDiarmid Phys. Rev. Lett. 1987, 59, 1464.
[2] J. Romanova, J. Petrova, A. Tadjer, N. Gospodinova Synth. Metals 2010, 160, 1050.



TeopeTnuHo u3cjieBaHe BbPXY KOOPAUHAIIMOHHATA CIIOCOOHOCT HA
JUrasjaa 2,2’ -1unupuanjiaMiH 10 OTHOIIEHUE HA Au''

IHayauna I'opoJsiomoBa

Coduiicku yHuBepcuTeT, XumMuuecku gaxynter, Katenpa AHanuTHuHa XUMHUS,
1164 Codus, Oyn.“Jx. bayuep” 1, ahpg@chem.uni-sofia.bg

HacoueHusT cHHTE3 Ha KOMIUIEKCH C TOTCHIUATHH MPOTUBOTYMOPHU CBOWCTBA
BKJIIOYBA TEOPETHUCH aHAJM3 HA BJIMSHUCTO HA Pa3IMYHU (aKTOPH: MPHUPOJA U CTEIICH
HAa OKHCJICHHEC Ha METAJHHUS MOH, CBOWCTBA Ha JIMTAHIA, MOJOOpP HA TOIXOMISINN
PCaKIMOHHH YCJIOBUSL M Jp. [IpeJcTaBEeHOTO TEOPETHYHO U3CICABAHE € BBPXY
KOOpJIMHAIIMOHHATA CIHOCOOHOCT Ha 2,2’-IUNHUpUAMIaMAHA W BIUSHUETO HA
PEaKIMOHHATA Ccpela BBPXY IIOMyYaBaHeTo Ha craOmmHM Kommiekcn ¢ Au'.
OnTuMu3anusaTa Ha MOJICKYJTHaTa CTPYKTypa Ha JIUTAaHIa U JIEIPOTOHUpaHaTa My Gopma
0e HampaBeHa B ra3oBa (pasa u cumynupan BojaeH pa3tBop Ha HF, B3LYP u MP2 nuBa
Ha TeopusTa, ¢ O0asucHu Habopu LANL2DZ u 6-31G* (nporpamen maker Gaussian09).
TeopeTnuHusAT KOH(POPMAIMOHEH aHAW3 3a Ta3oBa (aza M pa3TBOpP MPEABUAU TPH
cTabmiHu KoH(popMmepa 3a CBOOOIHUS JUTaHA M JBa — 3a JACMPOTOHMUpaHaTa (opma.
Edextute Ha pastBoputess Osixa omeHeHH ¢ mojena Ha Tomasi (PCM) u monena Ha
cynepmosiekynata. KoopauHanmoHHaTa CIIOCOOHOCT Ha cTaOWiIHHTE KOH(popmepu Oe
orieHeHa mocpenctsom anaiau3 Ha Mulliken u NBO-3apsimute, kakTo W aHanu3 Ha
€HOLIEHTPOBUTE BaJeHTHU HecBbp3Bamu (LP) opOutamm 3a [OHOPHUTE AaTOMHU.
Pesynrature mokaszaxa, 4ye 3a HeyTpanHus 2,2’-AMNUPHIMIAMUH € Hail-xapakTepHa
OWIeHTaTHa KOOpAWHAIMS TIpe3 JBaTa MHUPUJIMHOBH a30THH aTroMma, JOKaTo
JenpoToHUpaHaTa GopMa ce KOOpAMHUPA OHMICHTATHO TpEe3 CIWH MUPHIUHOB M IPE3
AMUHHHS a30TeH atoM. MOJENHNTe CTPYKTYpH Ha KoMmuiekcure Ha Au' ¢ xBarta THma
koopauHanuu (Pur. 1) O0sxa ONTUMU3HpPAHM HA TPUTE HUBA HA TEOpHUsATa C Oasmc
LANL2DZ. TeoperuuHo Oe OIICHEHO ITOHOPHO-AKIENITOPHOTO B3aWMOJCHCTBUE Au''-
JOHOPEH aToM B KOMIUIEKcUTe. [lomydeHnTe pe3ynTaTi 3a MOJICIHPAaHUTE KOMIUIEKCH ca
CPaBHEHHU C JAHHUTE, IOCTHITHUA OT EKCIIEPUMEHTA.

b)

N\

®@ur. 1. MoxenHu CTPYKTYpH Ha KOMITIEKCH Ha AU ¢:
a) 2,2’-nunupuaunamun 1 D) nemporonupanara popma Ha JTUraHIa.



I'pynupane Ha cThNa1a BbPXY BUIIMHAJIHA KPUCTAJHA NOBBPXHOCT -
HECTAIIMOHAPHO pelieHne HA Mojes1a HA bbpTbH, Kabpepa n @pank B
KHHETHYEH Pe:KuM

b. Panreaos

HNucturyrt no pusuxkoxumusi — BAH

BbB BCHUKHM €KCHEpUMEHTAIHU HW3CIEABaHMS, CBbpP3aHU C H3y4YaBaHETO Ha
KPUCTATHUTE TTIOBBPXHOCTH € HEBB3MOXKHO Ja C€ MOIydaT IJIaJKH CTCHH Ha U3XOJHUTE
oOpasuu. Ilopamum nuckpeTHHs XapakTep Ha CTpOeXa Ha KpHCTajgHaTa pelleTKa,
pE3yNTaThT € MOBBPXHOCT C HAIMYNE HA MOHOATOMHU CThIIANIa, KOUTO PA3JEISIT IUPOKH
Tepacu. VIMeHHO cThnamata ca MecTara B KOUTO C€ OCBHIIECTBSIBAT MPOIECUTE Ha
BrpaKJaHe WM OTKhCBAHE HA ATOMH, ChOTBETHO B YCJIOBHS HA TPECHUIIIAHE WIIH yCIOBUS
Ha nojacumiane. Kimacuueckust mogen Ha bwepthH, Kabpepa u ®@pank (BK®) pasraexma
KBa3U-CTATUYHOTO pEIlIaBaHE Ha 3ajJadaTa 3a HAMHpaHE Ha MPO(UINTE HA aJaTOMHHUTE
KOHIEHTPALUU IO TePacHUTe, OT KbJIETO MOTaT Jia ce MOJyyaT U CbOTBETHUTE TPACKTOPUU
Ha JIBIDKEHUE HA OTJCIHUTE CThIIANA, a OTTaM U MpOQuiia Ha KPUCTAIHATA TTOBBPXHOCT.
ABTOpUTE HAa TPEICTABEHOTO H3CJEIBaHE C€ OTKa3BaT OT HesATa 3a KBa3HU-CTAaTUYHO
npuOJIMKeHHe M pasriiexaaT ciaydas Ha Obp3a MOBBPXHOCTHA nau¢y3uss U OaBHU
MPUCHEUHIBAHE U OTKHCBaHE Ha a/1aTOMH KbM U OT CThIanara (KUHETUYEH PEXUM) —
KOHIIEHTpAllMsATA HAa aJaTOMUTE BBPXY JaJieHa Tepaca € IOCTOSHHA (XOPU30HTAJICH
npodui). CTOMHOCTTa HAa KOHILIEHTpALMsITa 3aBUCH HE caMO OT IIMpUHATa Ha Tepacara B
JaJICHUsT MOMEHT, HO U OT HEWHOTO “MHHAN0”. AKO TepacaTa B “MHUHAJIIOTO cu’ € Ouiia
IIMPOKa, KOHLEHTpAlUATa Ha aJaTOMUTE € HHCKa, U OOpaTHO — KOHIIEHTpalusiTa Ha
aJIaTOMUTE € BUCOKA, aKO Tepacara B “MUHAIOTO cu’ € Omia TscHa. To3u edekT, KOUTo
Hapuyame “KuHeTW4YeH edeKT Ha mamMerra’ HE C€ OTYHTAa IPU KBAa3U-CTATUIHOTO
npuOIKeHWe W Hajiara Ja ce pasriieXkJa CHCTeMa OT JBE CBBbp3aHu AudepeHInaIHn
ypaBHEHHMsI 3a BCsSKa Tepaca — 3a KOHIIGHTpalsATa Ha aJaTOMHUTE M 3a IIMpUHATa Ha
tepacata. IlpeacraBeHuss Mojen OTYUTA ChHINO Taka M B3aUMOJECUCTBHETO MEXKIY
CThllajiaTa, HAJUYMETO Ha EJIEKTPOMHUTpAIMOHHA CHJa, KAaKTO M IPO3PAayHOCT Ha
crprmanata. [lokazano e, ye Ha 0a3ara Ha TPEICTABEHUS MOJET M MPH PACTEX U MPHU
U3MapeHue, OpU W TpPHU OTCHCTBHE Ha JecTabuim3upamiyd (akTopH, ChIIECTBYBa
KPUTHYHA CKOPOCT Ha JIBIDKEHHE HA MOHOATOMHHTE CThIIANa, HAJl KOATO CHUCTEMAara OT
CThllajla € HecTabuiHa, KaTo HECTaOWJIHOCTTAa c€ M3pa3siBa B HaJMYMe Ha BBJIHU Ha
IUTBTHOCTTA OT CThIIANIATA.



KBaHTOBO XMMUYEH cod)Tyep C OTBOpPEH KoA 3a MmogerinpaHe Ha
cBOMCTBaTa Ha nepunoaonyHUN KpuctasZiHn " HAHOCTPYKTYpPU
MHCTaNMnpaH Ha N34YncrintTesrieH KomMmnrekc Map,apa

BasienTuH Aslekcuen
Hncmumym no xamanuz, BAH

3a Ja KOHTpOJMpaTe pa3iudyHU SIBJIEHMS B Ipupojarta, TpsbBa na ce pasdepar
MEXaHU3MHUTE Ha B3aUMOJCHCTBUS W OpraHu3anusTa Ha Marepuanutre. CbBpeMeHHATa
KBaHTOBa ()M3MKa M XMMHUS OCUTYpSIBAT TEOPETHYHA MOJKperna 3a ToBa. PazHooOpa3zHu
MaKEeTH MPOrpamMu, ChYETaHU C MOJCPHH U3UMCIUTEIHU CUCTEMU HU J1aBaT BH3MOXKHOCT
Jla C€ M3UUCIAT Pa3INUHU (PU3UKO-XUMHUYHH MapaMeTPH Bb3 OCHOBA Ha YPaBHEHUETO HA
ChCTOSIHUETO U MOJIETM Ha JajeHa cuctema. Hacrosmara nmpeseHTanus npeacTaBst yacT
ot nakerute nporpaMu(ABINIT, QUANTUM-ESPRESSO, ELK, Crystal06 u GULP) 3a
MOJICJIMpaHe Ha CBOMCTBAaTa HAa MEPUOJUYHU KPUCTATHU U HAHOCTPYKTYPH WHCTAJTUPAHU

Ha U3YUCIUTENEH KoMIUIeKC Mazapa.



Ipuban3uTenen CKeWJINHT 1 AHU30TPNUA HA IPANaBU MOBbPXHOCTH

Ouer Mopaanos

HNucturyT no enekrponuxka - BAH

B mbpBara yacT Ha OKIaza L€ pasriiefaM HAKOJIKO CTaTUCTHYECKH METOZAA 3a
XapaKTepu3upaHe Ha rpamaBd MOBBPXHOCTH. MeronuTe Morar na ObIaT paslielieHd Ha
JIBAa OCHOBHM KilacoBe. IIbpBHAT ce ocCHOBaBa Ha JABY-TOYKOBH, KBaJpaTHYHU
CTaTUCTHYECKH (PYHKIMM W BKJIIOYBA: OLIEHKA HAa HM3BaJKOBAaTa aBTOKOBapUallOHHA
GyHKIMSA, KOpeJalMOHHATa GyHKIMS Ha KBaJpaTUYHUTE HApacTBaHUA W
neproaorpaMHara oreHka Ha @ypue cekTbpa Ha NOBbPXHOCTTAa. BTOpus Kiiac BKItouBa
OLIEHKM Ha MOMEHTHU JI0 YETBBPTH MOPSABK Ha JIOKAJHATa KPUBUHA OINpEesieHa BbPXY

(dbuKcupan pasmep.

BbB BTOpara uacT, METOAUTE CE€ TECTBAT BBPXY KOMIIOTHPHO CHUMYJIUpPAHU
eMUTAaKCUATHN TOBBPXHOCTH, MOBBPHOCTH, YUHUTO pelied € M3MEpPEeH C aTOMHO-CHIIOB
MHUKPOCKOIl 1 Ha MOBBPXHOCTU I€HEPUPAHM KATO YUCIICHU PELICHMs HA aHU30TPOIHOTO
Kappap-Ilapusu-3anr ypaBHeHune. BbB BCcekM OT CllydauTe OIpEAEIsME CKEHIMHT
CBOMCTBATa, CTENEHTAa Ha AaHU30TPOIMSA M OTKIOHEHHUETO Ha pas3lpeesIeHUETO Ha

BHCOYMHHUTE Ha MOBBPXHOCTTA OT ['aycoBOTO pasnpeaencHue.



Bb3MoxkHa JiM e 1ecMOTponus NPHU 2-MeTHWITHO-UMHUIA30IUHHA ?

B. EHueB

HUncmumym no opeanuuna xumus — BAH

JlecMoTpomusiTa € masmomepus, Hpu KOAmMo u oOgeme mMaASMoOMEpPHU Gopmu ca
U30AUpPAHU B TBBPIO CHCTOSIHUE. TS € PSIKO CPelIaHO SBJICHHE M JIO Cera CaMO HSKOJKO
prMepa ca U3BECTHH B JINTEpATypara.

WscnenBanm ca S-metunupaHd 2-THOXMIAHTOMHH U 2,4-IUTHOXUJAHTOWHH,
pa3IMYaBaIy ce 10 3aMECTUTEIUTE B 5-Ta MO3UIIUS HA TICTYICHHUS TPHCTEH.

>

H3cnenBanu cheUHEHUS

3a u3siCHsIBaHE Ha CTPYKTypaTa Ha M3CJeJBAHNUTE ChbeJUHEHUS B TBbpaa (a3a u B
pa3TBOp ca U3MOJI3BaHU KAKTO HEEMITMPUYHU KBAHTOBO-XUMUYHH M3UHUCICHHUS HAa BUCOKO
HUBO, Taka U pe3ynrati oT MY u kpucranorpadcku uscieaBaHus.



MopenupaHe Ha peaKIMOHHUTE MHTUIIA HA BH30y/leHUTE CHCTOSHHUS HAa
(¢oTonpouecu nNpu aneTUIANETOHA, IUTO3UHA U U30IUTO3MHA

Bacua b. /leaueB
Xumunaecku dakyntet, [LnoBnuBcku yHuBepcuteT, yi. Llap Acen 24, 4000-I11oBaus,
vdelchev@uni-plovdiv.bg

[Ipemnoxenn ca MeXaHM3MH 3a pa3KbCBaHE Ha 3/paBaTa BbHTPEIIHOMOJEKYJIHA
BOJIOpOJHA BpB3KAa B alleTWIAIETOHA Tpe3 BB3OYJACHU EJICKTPOHHH CHCTOSHHS.

O06o00m1ieHa kKapTHHA Ha TE3U MEXaHW3MH € MpesicTaBeHa Ha ¢ur. 1.
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Que. 1. /luacpama na enepeemuynume HU6Aa U PEAKYUOHHUME NbMUWA HA 8b30YOEHUME CbCMOSHUSL HA
ayemunayemona

W3scnensanusta mokaspar, 4ye KoHpopMmep A (eHoiHaTa GopMa ¢ BBTPEIITHOMOJICKYJIHA
1 *
BOJIOPOJTHA BPB3Ka) MOXKeE J1a paskbca H-Bpb3ka u na oOpaszysa koHpopmep C mpe3 nn

BT>36YI[6HOTO €JICKTPOHHO CHCTOSHHE.
HSCJ’ICI{B&HI/IHT& Ha PpCaKMOHHUTC IMIbTUIIA Ha B"I>36YI[CHI/ITG CbCTOSAHHUA Ha
OUTO3MHA MW H30IUTO3HMHA IIOKa3BaT, Y€ DHUTO3UHBT € (bOTOCTa6HHeH, JOKaTo

M30LUTO3MHBT YYacCTBA B TABTOMEPHU3ALMOHHH IIPOLIECH IO AccTBUE HA Y B- cBeT/IMHA.
ToBa ce MOTBBpXk/aBa OT MPOBEACHUTE OT HAC E€KCHEPUMEHTH (0OIbYBaHE C KUBauHa

namma TQ 150/ Quartz).
12 13
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1.013 1.010

Que.2. CC2-pasrosechu
2eoMempuu Ha Yumo3suHa u
U30YUMO3UHA

HN30IIUTO3UH

[IUTO3HH
Wzuucnenusra ca mpoeaenu ¢ CC2 metona u 6azucHu GyHKImu aug-cc-pVDZ,

BKJIIOUEHU B Iiporpamuus naket TypOomor.
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ExcriepuMeHTaIHO U TEOPETUYHO M3CJICABAaHE Ha CTPYKTypaTa Ha
6-(nponan-2-min)-3-MeTHI-MOPHOTNH-2,5-THOH, HETOBUTE
IMAaCTEPEON30MEPH, TABTOMEPH U AHHOHHH IPOU3BOIHH

Jlanka {ackajioBa

Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. G.
Bonchev Str., build. 9, 1113 Sofia, Bulgaria

6-(mpoman-2-wn)-3-mMeTun-moponuH-2,5-AMOHBT  Claga KbM Trpylara Ha
LUMKJIOACTICUNICNITUIUTE, 32 KOUTO € H3BECTHO, Y€ MPUTEkKABAT ILIUPOK CIEKTbpP OT
OMOIOTMYHA aKTUBHOCT. YacT OT myOJIMKyBaHUTE B JIUTEpaTypaTa U3ClIeIBAaHUS CBBP3BAT
MeXaHu3Ma Ha OWOJIOTMYHOTO MYy JCHCTBHE C HETOBHTE HOHO(POPHU CBOWCTBA W TIO-
TOYHO C B3aMMOJICUCTBHETO My C MeTainHu HoHM. CmocoOHOCTTa 3a CBBpP3BaHE Ha
METaJHUA WOH € BakHa OT TIJIeJHAa TOYKa Ha B3aUMOJACHCTBHETO Ha OWOIOTUYHO-
AKTUBHOTO CHEAMHEHUE C KATAJIMTUYHO-aKTUBHUTE LIEHTPOBE Ha MeTajoeH3umure. Ot
Jpyra cTpaHa OMOJIOTUYHATA aKTUBHOCT HAa XCTEPOIMKIICHUTE ChEJAMHCHUS € CBhp3aHa U
C BB3MOXXHOCTTa 3a MPOTOTpOnHa TaBTOMepws. ETo 3amo Hue wusmnomsBaxme DFT
MpecMsITaHusd 3a W3CIEABAaHE Ha CTPYKTypara M CTaOWIHOCTTa Ha TaBTOMEpPUTE U
AHWOHUTE NMPOU3BOIHH Ha 6-(mponan-2-mi)-3-MeTmwi-MmopdosnH-2,5-11M0H B ra3oBa ¢asza
1 pa3tBop. Bcuuku mpecmsiTaHus Osixa HanpaBeHW, W3MOJI3BANKU MPOTpaMHUsS TAKET
GAUSSIAN 09 na xaecrepa MADARA ¢ ¢dynaknuonan B3LYP u 6asucen nHabop 6-
311++G(d,p). BnusHHeTO Ha TOJSAPHH pA3TBOPHUTEIH BBPXY CTAOWIHOCTTa Ha
W3CIEBAaHUTE CTPYKTYpU € m3cienBaHa B pamkuTe Ha PCM monena, u3monsBaiiku
cbiusi OasuceH HabOop. IlomyueHute pesynaTaTM HamMepuxa U EKCHEPHUMEHTATHO
NOTBbpKJAEHUE, 4pe3 HampaBeHute WY cnektpu B KBr, monspuu u HenomsipHu

Pa3TBOPHUTEIH.



TAUTOMERIC EQUILIBRIUM: WHEN/IF THEORY MEETS EXPERIMENT

Liudmil Antonov
Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of

Sciences

The tautomerism is a special case of equilibrium, which, due to the high rate of
proton exchange, is especially difficult to be studied. Even though tautomerism in azo-
naphthols was first discovered in 1884 by Zincke and Bindewald, and has been studied
by spectroscopic methods since 1934, more than hundred years of research has still left
many questions unanswered. A major breakthrough was the development of chemometric
methods to obtain the absorption spectra of the individual tautomers, even though these
are never present in their pure form, and to estimate the tautomeric constants as function
of number of external parameters (temperature, irradiation, solvents, pH, concentration).
The availability of these experimental data has given the opportunity to check the
quantum-chemical reliability for such equilibria.

Quantum-chemical calculations are a very suitable tool to study the tautomeric
compounds, but the results always remain captive on the level of theory and basis set
used. This is especially true for the description of systems, where the tautomers co-exist
in solution. In order to create a solid base for theoretical investigation of the proton
transfer mechanism and the effects of the environment chemists need for a start to have
correct description of the stationary keto/enol tautomeric ratio. The main question here is
how to predict correctly the position of the tautomeric equilibrium with AG value
between -1 and 1 kcal/mol at room temperature using “chemically” (1-5 kcal/mol error)
precise theoretical methods.

Three different approaches will be considered: a) using very high level calculations;
b) massive screening of the existing DFT functionals/basis sets looking for acceptable
precision/cost solution; c) creating tautomeric data sets that can lead to development of
new, specially designed functionals with “spectroscopic” precision in relatively restricted

classes of compounds.



DESIGNING TAUTOMERIC SENSORING AND SWITCHING SYSTEMS:
SURPRISES OF THE REAL WORLD
Vera Deneva
Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of
Sciences

The main requirement in the design of new molecular switches is to provide fast and
clean interconversion between structurally different molecular (on- and off-) states. The
tautomerism could be a possibility, because change in the tautomeric state can be
accomplished by a fast proton transfer reaction between two or more structures, each of
them with clear and different molecular properties. The main problem is to provide
conditions for controlled shift of the tautomeric equilibrium in a way that the on- and off-
states correspond to the individual tautomers.

The conceptual idea of a tautomeric switch/sensoring
molecule we have developed is presented in the Scheme. In

off -state

the tautomeric hydrogen using the hydrogen bonding ability
of an antenna, which is connected to the tautomeric unit by a et
spacer. The engagement of this antenna by external stimuli
(like addition of acid or metal ions) causes change in the

. - . %0
this structure the off-state is achieved through engagement of / &

tautomeric state, switching to the on-state. When the action Q. —

of the stimuli is terminated the tautomeric equilibrium returns  * 2 Dt
back to the off-state. TAUTOMER | &)
Using this concept we have tried by quantum-chemical
calculations to predict the switching properties of series of
dyes varying the type of the tautomeric block, spacer and the

antenna in order then to synthesize only working structures.
Here two structures with different spacers are shown (I

on-state

B~/ and I1). According to the theoretical calculations both of
QN\\ — /1 them are working systems, where the enol form is only
N \ / O existing in the off-state and the on-state is easily achieved
by addition of acid and metal ions. The experimental study

<\ /> of | has confirmed the existence of reversible shift of the
tautomeric equilibrium and the developed aza-15-crown-5

ligand has shown very high stability constants

H B@ accompanied by a red shift in the color upon complexation.
N \ Suddenly, the solution properties of Il are different. In
\N__d" spite of the quantum-chemical predictions the pure enol
form has not been achieved in most of the used solvents.

O This unexpected behavior is caused by the formation of
dimers which stabilize the keto tautomers. The existence of

co (il the dimers has been proven by X-ray crystallography. This

e, morpholine, azacrowns

example shows that the theoretical results must be
considered with care giving always an eye to the experiment.

\



DFT kBaHTOBOXMMHYHH M3YHCJIECHHUS HA XaJIKOHH C OTEHIIHAITHA
AHTHTYMOPHA aKTHBHOCT. Bn3mMoxkHocTH Ha ab initio mw DFT
NMpecMSITAHUATA 32 TOYHO NMpeacka3Bane HAa MY cnekTpu Ha MOJIeKYJIH,
AHHOHM W PAAUKAIN, CHABPKAIIHN IIHAHOTPYNA

Cumeon CTosiHOB
HOXI{®-BAH

XalKOHHUTE ca Tpyla CheAUHEHUs], U30JUPAHU OT PACTEHMSI, KOUTO MPHUTEKaBaT
J0Ka3aHa AaHTUTYMOpHA, AaHTHUBUPYCHA, MPOTUBOBB3MAJIUTENIHA, AaHTUI'BOMYHA U
IUTOTOKCHYHA akTUBHOCT. IIpoBemenm ca DFT mpecmsitanus Ha TeoMeTpUHMTEe |
EHEepPrUuTe Ha Hal-cTaOwiHuTEe KOH(GOopMepH Ha 31 XamKoHa HM3IOJI3BAWKH MPOTPaAMHUS
nakeT GAUSSIAN 09. [len Ha u3cneaBaHeTo € HAMUPAHETO Ha PA3IMYHU JIECKPUTITOPH,
KOUTO /1a ca B ChCTOSIHME J1a TpeCKaXkaT TsIXHAaTa OMOJOTHYHA aKTUBHOCT. TakuBa Ouxa
Moryim fa 0bpaar paznukute B eHepruute Ha HOMO u LUMO opOutanute, numoaHUTE
MOMEHTH, JaHHHU 3a T€OMETPHsITa Ha MOJEKYJUTE, eNEeKTPOHHU 3apsaud B ONpe/esieHa
4acT Ha MOJIEKYJIUTE, MOJIEKYJIHA U aTOMHU €JIEeKTPOCTaTUYHU MTOTSHIIUAIH.

MoIHOCTHTE Ha KITbCTEpa OsfXa M3MOJI3BaHU 33 OICHKA Ha BB3MOXKHOCTHUTE 32
TEOPETUYHO TIpeJCKa3BaHe IMpejackazBaHe Ha MU crekTpu HA MOJIGKYJTH aHHOHU H
paMiKaJIA, ChABPIKAIIM [UAHOTPYIH. 3a IENTa ca M3YUCICHU CHEIUPUIHA CKATHPAIIH
(dakTopy 3a HUTPWIHH YECTOTH U WHTCH3UBHOCTH. CHIIOCTABCHH Ca JAHHU TOJTyYCHU
npu kiacuuecku xubpuaan (yHmmonamu kato B3P86, B3PW9I1, B3LYP, PBE1PBE,
MPW1PW91, uskou no-nosu: B98, O3LYP, X3LYP, enckrporHo kosnepupanu ab initio

metonu MP2, MP3, CISD.



MODELLING OF STRUCTURE-ACTIVITY RELATIONSHIPS OF PYRROLE
HYDRAZONES AS NEW ANTI-TUBERCULOSIS AGENTS

Iglika Lessigiarska
Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences,
Acad. G. Bonchev Str., bl. 105, 1113 Sofia, Bulgaria,

The search for novel anti-tuberculosis drugs is a very important task due to the large
number of people affected by tuberculosis worldwide and the resistance of tuberculosis
bacilli to some currently used anti-tuberculosis drugs. Preliminary investigations of our
research team have shown that some pyrrole hydrazones posses strong inhibitory activity
against the tuberculosis bacilli and thus represent a new perspective for development of
anti-tuberculosis agents.

In the current work the anti-tuberculosis activity of a series of 68 pyrrole hydrazones
was investigated by quantitative structure-activity relationships (QSAR) analysis and by
pharmacophore  modelling.  Approximately 250  constitutional,  topological,
physicochemical, and quantum-mechanical descriptors of the chemical structure were
calculated. The QSAR models included the number of chlorine, fluorine and nitrogen
atoms, molecular flexibility and shape indexes, and magnitudes of charged molecular
surfaces areas and hydrophobic volumes.

Pharmacophore analysis was applied in order to outline structural features
responsible for the compound interactions with their biological target. A possible
pharmacophore consists of five structural features including hydrophobic, hydrogen bond
acceptor and metal ligator properties.

The results could be used for rational design of novel compounds as potential
candidates for treatment of tuberculosis.



DFT/B3LYP CALCULATIONS AS A USEFUL TOOL IN THE PREDICTION

AND THE EXPLANATION OF THE ANTIOXIDANT ACTIVITY
S. Angelova
Institute of Organic Chemistry with Centre of Phytochemistry, BAS, Sofia 1113, BULGARIA;

DFT methods give quite accurate results for geometry optimization of closed and
open shell molecules. The Becke's three parameter hybrid exchange-correlation (B3LYP)
functional is chosen to be used in our study because its good performance in geometry
optimization. For description of the free radicals scavenging activity, bond dissociation
enthalpy (BDE) is employed. The BDEs for the generation of the respective radicals from
the parent compounds are calculated by the formula

BDE = Hzgg(A') + ET(H') - Hzgg(AH)

where Hazgg(Ae) and Hagg(AH) are the B3LYP/6-31G(d,p) calculated enthalpies at
298 K for radical species Ae and neutral molecule AH, respectively, and Er(He) is
calculated total energy of He.

The integral equation formalism (IEF) of the polarizable continuum model (PCM)
is applied in order to take into account the solvent effect and to predict the BDEs in
acetone.

Several interesting classes of phenolic antioxidants (benzo[kl]xanthene lignans,
dihydrobenzofuran neolignans (1-4), hydroxylated biphenylic compounds (D1-D3) and
their corresponding “monomers” (M1-M3) and dihydroxy coumarins and their
derivatives) are studied. The BDEs for tocopherol, caffeic acid, ferulic acid and ascorbic
acid are also estimated at the same theoretical levels.

It is found that the B3LYP calculated BDEs are in good correlation with the
experimentally obtained antioxidant activity of the studied classes of phenolic
antioxidants. It can be concluded that the theoretical calculations are useful in
characterization of the activity of antioxidants to scavenge free radicals and on this base
to be able to improve the selection of new antioxidants.



ExcnepuMeHTATHO onpe/esisiHe M TEOPUTHYHO NMPeacKa3BaHe HA
MOCOKHNTE HA BUOPAIIMOHHU MOMEHTH HA MPeXo/ Npu
HUCKOCHUMETPUYHM MJIAHAPHH MOJIEKYJIN

Mapun Poroxepos
HOXI[®-BAH

N3non3BaneTo Ha nojapusnpana cBeTianHa B MY-cekTpockonus HaMHpa CBOETO
OCHOBHO IPHJIOKCHUC IIPU OTHACAHC HA BI/I6paIII/IOHHI/IT€ HUBUIU ITO CUMCTPUYIHH KIIaACOBEC
U ONpEJeNsHE TOCOKaTa Ha CHOTBETHUTE MOMEHTH Ha IMPEXOJl Ha OpPUEHTUPAHHU
MOJICKYJIM B aHU3O0TPOITHU Pa3TBOPUTCIIN.

[Tpu mammume Ha Cpy WM TO- BHCOKA CHMETPHsI Ha OPHUCHTHPAHUTE MPOOH,
IMOCOKUTC Ha TCXHUTC MOMCHTHU Ha NPCXO0 ChbBIIaAaT C HAIIPABJIICHUATA HA MOJICKYJIHHUTC
och X, y U Z , KaTO TAXHOTO onpeaciiine craBa JUPCKTHO OT U3MEPCHUTC JIMHEWHO
nuxpoudyHu crektpu. Korato obGaue OTChCTBA CHUMETpUs B pa3TBOpEHATa MOJEKYIIa,
IIOCOKHUTEC Ha BI/I6paHI/IOHHI/ITe MOMCHTH Ha IMPEXOoJ BEYC HC Ca (1)I/IKCI/IpaHI/I B OIIpCacCICHU
HaIpaBJIEHUsI KaTO IMOJIO)KEHHWETO Ha JIbJIraTa OC Ha MOJIEKYyJlaTa CTaBa HEOINpPEAENIEHO.
Te3u oOcTosiTeNicTBa Ch3AaBaT MPUHIMUIIHA TPYAHOCTH TIPU OIpEIENsHE CpeaHaTa
OpHUCHTAlMd Ha PA3TBOPCHUTC MOJICKYJIH, KAKTO W ITOCOKHUTC HAa TCXHUTC MOMCHTHU Ha
npexon. [lopagu Tasu mpuymHa € HEoOXOoAMMa IOMBIHUTETHA WH(pOpMAIHs 3a Jla ce
YCTaHOBH TIOJIO)KEHUETO Ha JbJraTa MOJIEKYJIHa OC Ha M3CieaBaHara npoda. 3a Ta3u el
Oeme pa3pabOTeH HOB AHAJIMTUYCH IOAXOJ, Ype3 KOWTO IONyYEHUTE pE3yJTaTH OT
CKCIICPUMCHTAJIHO OIPCACICHUTC IMOCOKHW Ha BI/I6paHI/IOHHI/ITe MOMCHTHU Ha HIpexona ce€
CpaBHABAT C TC3H, MPCACKA3aHW OT KBAHTOBO XMMHWYHUTC HU3YHCJIICHUA. Pa3pa60TeHI/I$IT
noaxoJ Oemie TECTBAaH KbM HUCKOCHMETPUYHHU IUJIaHAPHU MOJIEKYJIM Ha 2-KyMapaHOH,

OPHUCHTHPAHU B HCMATHYCH PAa3TBOPUTEII.



Application of NMR spectroscopy and computational methods for

studying chemical exchange
Nikolay G. Vassilev

Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian
Academy of Sciences, Acad. G. Bontchev str. BI. 9, 1113, Sofia, Bulgaria
(niki@orgchm.bas.bg)

Many processes in organic and bioorganic chemistry are slow with respect to the
NMR time scale. Recent developments in the methodology of lineshape analysis of NMR
spectra subjected to chemical exchange allow us to extract precise value of rate constants
and corresponding activation parameters®. The application of NMR spectroscopy and
computational methods for studying molecular rearrangements and dynamic
stereochemistry of biologically or catalytically relevant compounds is presented. The
NMR study of dynamic stereochemical problems®®, reaction mechanism and reaction
kinetic’ is also discussed. The experimental observations were supported by

computational methods at different levels of theory.
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Kondgopmaunu u KOHPUrypanum Ha 3aMecTeHN MUPOJIUTUHH

ITaBjera IlBeTKOBA
HOXI]D-bAH, Cogus, bvreapus

BrTpemnno-monekynHaTa KOH(GOpMaIMoHHa TOABMKHOCT 3HAYUTEIHO 3aTPyAHSBA
ONIPEACIITHETO Ha I'E€OMETPHATA B NETWICHHH NPBCTCHHW, Makap CTPyKTypHara 3ajada
3HAYUTEJIHO Jla C€ ONpocTsABa IMpU HalWyhMe Ha OOEMHCTH  3aMECTUTEIH.
Excnepumenrtanno B SIMP cnektpure Ha KOH(POPMALMOHHO TMOABH)KHU CHCTEMH CE
M3MEPBAT YCPEIHEHHU CKAJaPHU CIIMHOBU KOHCTAaHTH, KOUTO ChOTBETCTBAT HA IIPUHOCA HA
CIMHOBHUTE KOHCTAHTH Ha OTAEIHUTE KOH(POPMEPH U TAXHATA HACETIEHOCT.

W3cnenBanu ca npennoyeTeHUTe KOH(GOpMaIUK 3a cepusi OT JUACTEPEOM30MEPHU
TE€TPa3aMeCTEHU IMUPOIUAUHOBU IIPOU3BOAHM nocpencTBoM SIMP cniekrpanHu TEXHUKU.
C m3non3BaHe Ha MOJIEKYJIHA MEXaHUKa € HamnpaBeH KOH(POPMALMOHEH aHAIHW3 U upe3
HOAXO/IsIIA MapamMeTpusanus Ha ypaBHeHmsi oT Tuma Ha Karplus 3a xondopmepure c
Hall-HUCKa eHeprus/Hali-BUCOKAa HACEJIEHOCT Ca MW3YUCIEHH TEOPETUYHU CKaJapHU
koHcTanTH. KoH(popmepute, KouTO TOKa3BaT Hai-moOpa  ChIVIACYBaHOCT Ha
EKCIIEPUMEHTAJIHUTE C TEOPETHUYHUTE KOHCTAHTH Ca W3IIOJI3BAHM B M3YMCICHMS 34
pa3no3HaBaHe KOH(QUIypauusTa Ha M3CIEABAHUTE MUPOJUIMHHM YPe3 OCTaThb4YHU
JUTOJIHU KOHCTaHTH.

BbBexkIaHeTO Ha MAJIKU MOJIEKYJIM B OPUEHTHpaHa cpefa OT IOJIUMEPEH Tell Win
T€UEH KpHUCTAl BOAM 10 OpHeHTHpaHeTo MM B SMP kroBerara, KOeTO I03BOJIsABA
W3MEpBaHE Ha HAKOW aHU30TponHU AMP nmapameTpu, OT KOUTO Hall-4€CTO U3IOJI3BaHU Ca
T.Hap. octaTbyHM aunosHu koHcTaHtd (OJIK). Te morat na ce u3moia3BaT KaTo
OrpaHUYCHHUE 3a BI'bJIA MEXKJY IVIABHATA OC HA U3CJIEABAHOTO CHEAVUHEHUE U BBHIIHOTO
MarHutHo noje. Ilpeunsno m3mepBane Ha Habop ot OJIK mo3BoisiBa ompesensHe Ha
TEH30pa Ha OPUEHTUPAHE HA M3CIEABAHOTO CHEIUHEHHUE YPE3 U3IIOJI3BAHE HA Pa3JIN4YHU
anroputMu B mnporpamure PALES w/wnin MSpin u B peauua ciyyau €JHO3HA4HO

M3BEX/IaHE WJTH MOTBBPIKIaBaHe Ha KOH(PUTYpALUTA.



Tacticity of poly(butyl-a-cyanoacrylate) chains in

nanoparticles: NMR spectroscopy and DFT calculations

N. Markova
Institute of Organic Chemistry, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

NMR spectroscopy and quantum chemical calculations were applied for structural
characterization and determination of the preferred stereochemical sequence distribution
of the monomer units in the homopolymer chains of poly(butyl-a-cyanoacrylate)
nanoparticles. The stereochemical sequence distribution of the monomer units was
defined by analysis of their high-resolution 1D *H and *C NMR and 2D J-resolved,
'H/*C HSQC and *H/™C HMBC NMR spectra. The results were verified by employment
of B3LYP/6-31G(d) calculations and are consistent with the preferred tendency of
polymer chains of PBCN to adopt syndiotactic placements. The proton and carbon
chemical shielding were calculated at BPW91/6-31+G(d) level using the GIAO approach
and B3LYP/6-31G(d) optimized geometry.
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Jlokanana crpykrypa na Mn** u Fe®" jionn kato cnmu-conmn B croect LiAIO;:
eKcIepHMEHTAJICH AHAJIN3 ¥ MOJIe/INpaHe HA NAPAMeThpPa Ha pa3lenBaHe B HYJIEBO
MATHHTHO TOJIe

Papoctuna CrosinoBa
NOHX-BAH

CBBp3BaHETO HAa MAaKpPOCKOIICKUTE EJIEKTPOXUMHYHH CBOIMCTBa Ha OKCHIWTE C
JIOKaJTHAaTa CTPYKTypa Ha M3TPaXIAIIUTE TH HOHH MPEICTABISIBA M3CIEI0BATEICKA TeMa
CbC 3HAYUTEJCH TNPHUHOC TPU pPa3paOdOTBAHETO HA HOBHU EIIEKTPOAHM MATEPWIH 3a
JTUTHEBO-HOHHHU Oatepuu. HacTosmmara JeKnus € IOCBETeHa Ha W3y4YaBaHEe Ha JIOKaJIHATa
CTPYKTypa Ha [Ba BHa TpexoxHomeranun iona Mn** u Fe** craGmmmsupanu B croect
LIAIO, upe3 mozmenupaHe Ha mapameTbpa Ha pa3lielBaHE B HYJICBO MAarHUTHO TOJIE
(ZFS). TouHoTo ompezessiHE HA SKCIIEPUMEHTAHUTE CTOMHOCTH Ha ZFS e mocTuruaro
MIPY M3MOJI3BAaHE HA EJICKTPOHEH IMapaMarHUTEH PE30HAHC MPH BUCOKH YECTOTH M CHITHU
MarHuTHU nojeta. CpaBHEHH ca Bb3MOXKHOCTUTE Ha MeTroia Ha Neuman, teopusita Ha
(GyHKIMOHANA Ha TUIBTHOCTTA U MYJITHKOH(UTYpAIIHOHEH MOJIeN 3a npecMsarane Ha ZFS.
CBOTBETCBHETO MEXIY CKCIEPUMEHTAIHO OINPEICICHUTE W MPECMETHATH CTOMHOCH Ha
ZFS ce wu3moim3Ba KaTro KPHUTEPHHA 3a CpaBHSABAaHE BBH3MOXKHOCTHTE HA TpPUTE
W3YHCITUTEITHA MeToaa. B paMKuTe Ha M3BEJCHUTE MarHUTHO-CTPYKTYpHO KOpEJaluu €
ompemieHa lokansara crpykrypa Ha Mn**  uw Fe®*  iiommre. DFT wu
MYJITHKOH(UTYPALMOHHUTE TPECMAITAHUS MO3BOJISIBAT Ja CE OLEHH OIIe BIMSHUETO HA
Haii-6mmskure  cvcenn (0%, AP uw  Li") Bepxy iokanHata CIpykTypa Ha

IIPEXOJHOMETAIIHUTE UOHNUTE.



ExcnepuMeHTATHO U TEOPETUYHO U3CJIeIBAHE HA CNIEKTPAJTHUTE
CBOiicTBa Ha 3aMecTeHH apuJi xuapa3onn Ha N-xekcui-1,8-

Ha(pTATUMHUTH.

JAunana Yemmemxxuena

Coguiicku Yuusepcumem, Xumuuecku gpaxyamem, 1164 Coghus

Nzcnenanu ca abcopOIMOHHNUTE U (PITyOPECIICHTHUTE CIIEKTPHU B AlICTOHUTPHUII HA CEpUs
3aMecTeHn apuin  xuapazoHun Ha  N-xekcun-1,8-HadTtanumuny ¢ TOTEHIUATHO
MPIJIOKECHNE 32 XHUCTOXUMHUYHO JIOKAJIM3UPAaHEe Ha CH3WMHA aKTUBHOCT. OIEHEHO €
BIUSHUETO HA 3aMECTUTENIUTE BBPXY CIEKTPATHUTE XapaKTEPUCTHKU Ha ChEIUHECHUSTA.
Eneprunte Ha aOcopOuuoHHUTE U (YOPECHEHTHHUTE NPEXOJU Ca H3YUCIECHU upe3
npunoxkenne Ha PCM TDDFT mnoaxoma. Ycranoseno e, ywe MO6 u PBEO
byHkImoHanuTe B KomOuHanus ¢ 6-31+G(d) aromen 6a3uc ca MOAXOSIIN MOACTH 3a
OMHCaHWE Ha CBOWMCTBAaTa Ha BBH30YJIEHUTE CHCTOSHHUS Ha H3cienBaHute ¢uyopodopu.
[IpomeHuTE B CHEKTPAIHUTE XapAKTEPUCTHKU (aOCOPOIMOHHM U (IIyOpPECHEHTHH) Ha
W3CIIEABAaHUTE CHEAMHECHUS Ca XapaKTepU3UpPaHU Ype3 €KCIEPUMEHTAIHU U TEOPETHYHU
WHICKCH Ha peakTUBOCHOCOOHOCT. [lo TO3M Ha4YWMH € OICHeHa IIpelcKa3Baara
CIIOCOOHOCT Ha TE3W MHACKCU U TSIXHOTO MPUIOKEHHE 32 MOJEKYJIeH IW3aiflH Ha HOBHU
aHAJIO3U C JKeMaHW (DIYOPECICHTHU CBOWCTBA. YCTAaHOBEHA € OTJIWYHA 3aBHUCHMOCT
MeX1y eKcliepuMeHTanHaTa (IyopecleHIus U 0p+ KOHCTAHTH Ha 3aMECTUTEINTE, KOUTO
OT CBOS CTpaHa KOpenmupar OTIMYHO C TEOPETUYHO W3UYUCICHUTE AaTOMHU
enexkrpoctarnyan noteHnuanu (EPN). Taka ¢ momorinra Ha Ta3u BeIWYHMHA MOTaT J1a Ce
mpencka3BaT (IIyOpECICHTHUTE CBOWCTBAa HAa 3aMECTCHH XHUIPA30HH, BKIIOYUTEITHO W
MOJIM3aMECTEHH, 32 KOMTO HE CHIIECTBYBAT AePUHUPAHN XaMETOBH KOHCTAHTH.
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I'pynupane 0e3 KoMnpecusi Ha CThIIAa BbPXY BULHHAJIHH
NOoBbPXHOCTH (B1-THN) — MoaeHa HepapXus, YUCICHU Pe3yJITATH H

MPUMeEPH OT eKCIIePUMEHTH

Beceaun Tonuen
Wucturyt no ¢puzukoxumusi, BAH

[IpencraBeHu ca Tpu MoOJ€ENa C HapacTBallla CIOKHOCT Ha JBM)KEHUE Ha CThIasa
BbPXY BHUIMHAJIHA IOBBPXHOCT, OTPA3sABallM KOHKYPEHTHM B3aUMOJCHUCTBUSA MEXKIY
cThIIaJIaTa — OTOJ'bCKBAHE W INMpHBIWYaHe. B ypaBHeHusATa 3a JBWKEHME Ha CThIajaTa
Ta3l KOHKYPEHTHOCT Ha B3aUMOJICHCTBHUATA € OTpPa3€Ha IOCPEACTBOM BKJIIOYBAHE Ha
UAEHTUYHU 0 (opMa UJIEHOBE MpHU 3ama3eHa Bb3MOXKHOCT 3a HE3aBUCHMO BapHpaHe
CTOMHOCTHTE Ha mapamerpure B TsaX. 1 B Tpute Mozena e HaOmao#aBaHO rpynupaHe OT
B1-Tun — pa3cTossHHETO MEXKIy CThIIAIaTa B Ipynara OCTaBa HENPOMEHEHO C HApPAaCTBaHE
Ha Opost uM. HampaBeH e KpaThbK Nperiiea Ha eKCIEePUMEHTAIHU CHCTEMH, B KOUTO €
HaOJI0aBaH CHIUAT TUT TPYNUPAHE, BKIIFOYUTETHO U IPH U3PACTBAHE HA CTIUTAKCHAIICH
rpadeH.

IIpencraBeHu ca 4MCIEHU PE3yATaTH OT AECTANIHM U3CIICBAHUSA, KOUTO MTOKa3Bar,
4ye TpUTE Mojeja Morar na ObJaT pa3iuyeHH Ha 0a3aTa Ha CTENEHTAa BbB BPEMEBUS
CKeHIMHr Ha Opos cThlajla — e€JHa XapakTepHa 3a BCEKU MOJEN CTOHHOCT,
MoauGUIMpaHa OT CTENEHTa B 3aKOHA, ONMMCBAIll MPUBIMYAHETO MEX[IY CThIANAaTa, HO
HE3aBUCHMa OT Ta3d B 3aKOHa Ha OTOIbCKBaHETO. B 3akiroueHue ca NpUBEIEHU
pe3yaTaTd OT H3CJIE[BaHMATA Ha XHOPHIHM MOJAETH, KOHCTpyMpaHH Ha Oa3aTa Ha
TOpPHUTE, MOCPEACTBOM pa3MsHa Ha WICHOBE OT ypaBHEHUATA. Te3U pe3yiTaTH MoKa3Batr
HEJBYCMHCIICHO, Y€ HUMEHHO HACHTUYHM WICHOBE B YPAaBHCHMATA 3a JBW)KCHMS Ha

cThIasiaTa BOAAT A0 B1-tun rpynupase.



Bb3MOXHOCTU 3A MNAOUN N OTTUTHWU TTEPCTTIEKTHMBHM
YYEHU
TTIPOFPAMU Ha poHaauma “"AnexkcaHabp poH XymbonT” -
FepmaHua

25 000 yuyeHu ot noseve oT1130 cTpaHU ca CTUNEHAUAHTU Ha
PoHaaUMATA
ot Tax 47 ca naypeatm Ha Hobenoea Harpaaa
2000 uscneposatenu roauvwHoO ce guHaHcupar ot FoHaauuara

TTporpammute CTUMYNUPAT AKAAEMUYHOTO CBTPYAHUYECTBO MeXAY MrepMaHCKU
y4YeHU U NepCneKTUBHU U3CNefoBaTenn OT Apyru cTpaHU. OpueHTUpaHU ca
KbM pasfiuyHU TFpynu, KAaTO OCHOBHATA Fpyna Ca Yy4yeHW, 3aWUTUNU
cTeneHTta “[lokTOp”, KOUTO Xenast Aa U3BDBPLIBAT HAYYHU U3CNEeABAHUA B
FepmaHua.  [aBaT ce KpATKOCPOUHU U ABAFOCPOUHU  CTUMEHAUM,
OpUEHTUPAHU KbM BCUYKMU 06NacTu Ha Haykara.

Xymb6ontoBute CTUNEHAUU 3a NOCTAOKTOPAHTU Ce MPUCHXAAT Ha Yy4yeHu,
KOUTO ca NOSTyYunu HayyHata cteneH "[okTop” npes nocneaHute 4 roavHu.
TTpoabnxutenHoctTa e oT 6 A0 24 meceua, meceyHata ctuneHams e 2250 €
W Ce AABA AOMBIIHUTESHO (PUHAHCUPAHe 3a uscnenoeatencku pasxoau (500
- 800 €/ mecel), HeMCKOe3UKOBO 0byYeHUe, NBTHU, CeMeHU NOMOLLMU U Ap.

Xymbontosute CTUNEHAUU 3@ OMNUTHU U3CneAoBATENM, 3ALUTUNU
AOKTOpCKATa CU CTeneH npe3 nocnedHute 12 roavHu, ca 3a nepuoa ot 6 Ao
18 meceua, 3a Tax puHaHcosata noakpena e 2450 €/mec. nnroc nsbpoeHute
No-rope AOMBbIHUTENHU MOMOLLM.

OT KaHAMAATUTE Ce U3UCKBA A06pO 3HAHUE Ha HEMCKU USIU GHIIUACKU e3UK.
3a nporpamute MOXe AA Ce KAHAWAAGTCTBA AUPEKTHO U MO BCAKO Bpeme.
FNoauvwHo PoHaaumata aasa okono 600 muscneaosarencku cTUNeHAUU, KaTo
HAMA KBOTU MO CTPAHU U HayyHU obnacTu.

XymbonTosu Harpaau: "Cogusa Kosasiescka” - 3a MNaau UssBeHU yyeHu 40

6 roa. cnea nonyyaeaHe Ha cteneHta “[HokTtop” (1,65 mnH. € 3a 5 roa.);
"@puapux Bunxenm becen” 3a onUTHU U U3aBeHU yuyeHU ao 18 r. cnen
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nonyyaeaHe Ha cTeneHTa “[HokTtop” (45 000 €); Xymbonrosa Harpasa 3a
m3crnedBaHe 3a MexXAyHapoaHo npusHatu ydeHu (60 000 €). [ocr-
rpogecypa 3a UITHKHATU yYeHU 3a nepuoa oT 5 roauHu (3,5 - 5 mnH. €).

TToapobHa UHPOpMaLUA 3a BCUYKU NPOTrPaAMU U HArPaau MOXe Aa ce Nosy4m

oT cauTa Ha ®oHaaumaTa www.humboldt-foundation.de. 3a KOHTAKT B

Bvnrapusa: npog. aH Mn3a TTovxeesa, BAH; Ten. 02/979-3605,

pajeva@biomed.bas.bg
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COST Action CM1002

ACTION PROFILE

Domain: Chemistry and Molecular Sciences and Technologies

Action no. and title: Action CM1002: COnvergent Distributed
Environment for Computational
Spectroscopy (CODECS)

Chair: Prof. Vincenzo BARONE

START date: 22/11/2010
END date: 21/11/2014

Number of COST country entities (institutes, etc.) currently participating: 34

Number of MC Members: 40

The aim of the Action is to establish a European network
dedicated to the development of open-access computational
tools for the study of spectroscopic properties of non-periodic
systems, ranging from small semi-rigid molecules in the gas
phase to large flexible systems in condensed phases

CODECS is an interdisciplinary COST Action which aims at creating a network
dedicated to computational spectroscopy, i.e. to the extraction of structural and
dynamical features of molecular and supramolecular systems by in silico analysis of
spectroscopic observables. The Action is organised in four Working Groups whose
activities will cooperate to develop a modular, integrated computational tool for
resonance, vibrational, and optical spectroscopies based on multiscale computational
approaches in space and time, at quantum, semi-classical and classical levels of

description of structural/dynamic molecular phenomena.

Keywords: Optical and resonance spectroscopy, time resolved techniques, quantum

chemistry, stochastic modelling, multiscale approaches.
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The COST Action CODECS aims at increasing scientific and technological
interchange /interconnection within the community of European researchers that develop
and employ complementary simulation and modelling tools for predicting and
interpreting spectroscopic observables.

In silico modelling is playing an ever increasing role as a tool for studies of
fundamental technological and social interest; in particular, the experimental
characterization of new systems relies more and more on computational approaches, e.g.
for the evaluation and rationalization of structural, energetic, electronic and dynamical
features. In comparison to traditional experimental techniques, computational studies are
faster, cheaper and “pollution free”: as a result, in silico screening of new compounds
and materials is having a major impact on drug design, materials science,
nanotechnology, and many other research fields. However, it is also quite clear that in
order to apply theoretical modelling to a broader range of real life problems, further
extensions are required, aimed at fully integrated, general and automated tools. Of
particular importance is the development of user-friendly software packages which make
computational studies easily accessible also to non-specialists. Moreover, the usefulness
of theoretical/computational approaches is directly related to their ability to describe
systems/processes of size and complexity comparable to those accessible by
experimental techniques, while still providing results as close as possible to
“spectroscopic accuracy”. In most cases, the space- and time-scales of interest span such
a wide range that the availability of true multiscale approaches becomes crucial.

Working 6Group 1: Development of multiscale approaches for

computational spectroscopy: ab initio multigrid methods
based on Density Functional Theory, mixed quantum
mechanics/molecular mechanics, within both time-
independent (Eigenvalue based) and time-dependent
(classic or ab initio molecular dynamics) frameworks for
small/medium molecular systems, as well as for well
localized spectroscopic phenomena, also including the
description of complex environments (solution/soft

materials).
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Working

Working

Working

Group 2: Development of coarse-grained simulation

methods based on molecular dynamics, stochastic
modelling, and macroscopic (continuum) approaches for
large and supra-molecular systems in solution/soft
materials.

Group 3: Implementation of open source modelling

softwares and codes, and construction of interfaces
capable of transforming the input and output formats of all
streamlined codes; determination of a general protocol for
the combination of Linux-based clusters and graphics
engines.

Group 4: Creation of a web portal, featuring a software

repository, access to expert system, and controlled
sharing of local computational resources. The portal will
be enriched with thematic forums and it will provide
consulting facilities giving the possibility to submit queries,
redirected to the most suitable experts involved in the

Action.

Hot News!!!

COST Action: CM1002

Meeting

title: “Holistic Computational Spectroscopy:

innovative concepts, modern tools, strategic vision and
challenges” —CODECS Workshop

Reference : ECOST-MEETING-CM1002-160811-010488

Meeting dates: from 16-11-2011 to 18-11-2011

Location: Scuola Normale Superiore, Pisa, ltaly
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Local organiser:

Scuola Normale Superiore represented by Prof. Vincenzo
Barone

codecs@sns. it

1. High resolution spectroscopies, isolated systems, basic studies on
intermolecular interactions, Experimental part: Prof. Maurizio Becucci, LENS
Laboratory, Florence

2. Photosystem/Photosynthesis, Experimental part: Prof. Giuseppe Zucchelli,
University of Milan (Johannes Neugebauer agreed to add theoretical
contribution)

3. Optical molecular materials (molecular electronics/photonics, information
storage, sensors and probes) Experimental part. Prof. A. Vicek, Queen Mary
University of London (Codecs DC Rapporteur)

4. There will be also Early Researchers session with experimental contribution

on nano-Medicine/diagnostic.
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