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In the frame of the PD-121020 project, the follogviresearch goals and activities were
supported by the NKFI:

1) Elucidation of the absolute configuration ofl&ed natural products by combined
application of chiroptical methods (ECD, VCD, ORrsatile potent biologically active
compounds are isolated by our international co-afpmr partners, for which the

determination of absolute stereochemistry is furetstal.

2) Elucidation of the absolute configuration andfoomation of synthetic derivatives by
ECD and VCD analysis and computation of their gpecBioactive O- and O,N-

heterocycles are prepared in our institute whicko aheed to be characterized by
chiroptical data in order to correlate the stereodistry with the pharmacological

activity.

3) Computation of spectroscopic properties focusingNMR parameters applicable for

elucidation of the relative configuration of noveterocyclic scaffolds.

4) Mechanistic studies of synthetic derivativesci=ng on the computation of activation

parameters and energy surfaces.

5) Reducing molecular flexibility by chemical deatization or application of solid-state
techniques for conformationally flexible system&awl flexibility usually means lower

computational costs and higher reliability.

In the three-year period of the NKFI project, 271 B8pers came out (7 out of these with

open access) and 1 manuscript is under revisidhdrresearch topics specified above



and with reference to the financial support of NKIFFhe scientific achievements are
detailed below.

1) Elucidation of the absolute configuration of istated natural products by ECD,
VCD and OR methods and their combination.

Chiroptical methods (ECD, VCD, OR) based on therettion of linearly polarized light
and non-racemic chiral matter can provide infororatifor both configuration and
conformation of the studied derivative, hence oae investigate absolute configuration
by knowing conformation and vice versa. In sili@mputations can find the low-energy
conformations and provide the spectroscopic dat#hi® given conformers which can be
utilized for comparison with experimental data focedate stereochemistry. In most
cases the solution conformers have to be computgd different methods and
subsequent chiroptical calculations of the confomage also performed at various levels
to check possible level and solvent dependencieb make a solid assignment.
Combination of these chiroptical methods with eattier or with further techniques can
be also applied in cases where the results of@estechnique are not enough for a safe
determination. Sometimes chiroptical studies alama® elucidate also the relative
configuration or lead to the revision of the abseland / or relative configuration. In the
case of racemic and scalemic mixtures the onlineG4BCD technique is one of the best
choice to elucidate stereochemistry of the steoeoéss.

Six natural products were isolated from the plamula [uzuloides from which the novel
luzulin A was investigated by HPLC-ECD and TDDFT{EGtudies. The plant contains
this compound in a non-racemic (scalemic) mixture #ne absolute configuration of the
major enantiomer could be determined 8 Results were published iRitoterapia
2017 116, 131-138.

Two new lignan-iridoid glucoside diesters were agetl from the leaves &faccinium
bracteatum and their relative and absolute configuration wiatermination by DFT
NMR and TDDFT-ECD calculations. (Due to the NMR atahtions this project also
belongs to point 3.) Since high-wavelength regidrnthe two dimers were almost in

mirror-image relationship and the monomer has tnalysitions below 280 nm, the first 3



transitions could be attributed to the newly formeb chirality centers allowing
application of model compounds for the ECD and NM&culations. While ECD
calculations unambiguously determined the absaatdiguration of C-2”, they gave no
information about the C-3” center. Relative conifigtion and absolute configuration of
the latter one was established by DFT calculatmnthe carbon NMR shift values. The
studies were reported in tietrahedron 2017, 73, 3213-3219.

Eight new hydroquinone derivatives were isolatedmfrthe marine-derived fungus
Gliomastix sp. for three of which the absolute and relativafiguration was elucidated
by ECD, OR and NMR TDDFT and DFT calculations. (Da¢ehe NMR calculations this
project also belongs to point 3.) The ECD and ORhows were applied for all
theoretically studied compounds, while computed r@ &-NMR shift values were
required for gliomastin A to verify the supposedatiee configuration. The latter
compound exhibited potent cytotoxic activity. Tlesults were published in tiRSC Adv.
2017, 7, 30640-30649. (open access)

Five fungal metabolites obtained by mixed fermeatabf a fungus and a bacterium
were investigated by ECD and TDDFT-ECD methodghtncase of chaetoisochorismin
ECD alone was able to tell both the relative arel dbsolute configuration due to the
comparable impact of the two chirality centers be experimental ECD curve. The
relative configuration established by ECD was irelwith the NMR results. For three
compounds solution ECD was able to elucidate ttsolabe configuration of the major
enantiomer of non-racemic mixtures without applaratof any HPLC-ECD technique.
Results were published kEur. J. Org. Chem. 2017, 2017, 3256-3264.

Six cladosporol derivatives were isolated from tnarine algal-derived endophytic
fungus Cladosporium cladosporioides the TDDFT-ECD and OR investigation of which
resulted in the configurational revision of all yieusly reported cladosporol derivatives.
Absolute and relative configuration of cladospofolvas elucidated in the literature by
comparison of a distantly related natural produatl &CCD technique without any
proper knowledge on the conformational distributairnthe target compound. ECD and
OR results of the four theoretically investigatdddosporols (including the known
cladosporol C) and the parent compound cladospargtiescribed in the literature)

unequivocally indicated (& absolute configuration in the cladosporol familjhese



compounds also bear potent cytotoxic activitiese $tudies were reported in theOrg.
Chem. 2017, 82, 9946-9954.

Several butenolides, resorcylides, butenolide-mdidle dimers and dihydroisocoumarin
derivatives were isolated from the marine-derivedglusTalaromyces rugulosus living

in the Mediterranean spongaxinella cannabina. TDDFT-ECD calculations were
performed for 3 derivatives and the results in coation with literature data allowed
elucidation of the AC or that of the major enantenof the non-racemic isolated
compounds. Some of the molecules exhibited potgtdtaxicity against the L5178Y
murine lymphoma cell line. Results were publishedviar. Drugs 2017 15, Article
number 359. (open access)

Fourteen new polyketides withteans-fused decalin ring system were isolated from the
fermentation extract of a coral-derivetbertasomyces sp. fungus. Their stereochemistry
was studied by TDDFT-ECD and OR calculations. kdé@ngly, the OR of the known
aspermytins were found to have opposite signs ifCMend CHGC, which was in
agreement with the OR calculations producing adtéang signs for the optical rotation
depending on the applied conditions. Because thes f the OR showed high solvent
dependence, they may not be used alone to coritblatabsolute configurations. ECD
calculations performed on 5 derivatives gave comse results and allowed
unambiguous determination of the absolute configamaof the isolated series of
compounds. Some of these molecules significantlyded the proliferation of CD3T
cells. This is the first report of immunoregulatasgtivity for metabolites of this kind.
The studies were reported in theéNat. Prod. 2017, 80, 2930-2940.

Three new isocyanoditerpenes have been charadefiben Australian nudibranch
Phyllidiella pustulosa. The planar structure and absolute configurati@s wWetermined
by experimental and computational NMR methods (tHBIR calculations were
performed by the partners) in combination with TODECD calculations. A catalyst-
controlled enantio- and diastereoselective totattssis of the most likely diastereomeric
candidates for the structure of pustulosaisonitrilsolidified its AC. (Due to the total
synthesis this project also belongs to point 2.)e Timatural and some synthetic
diastereomers showed high activity agaiRkEsmodium falciparum malaria parasites.
The results were published in theOrg. Chem. 2017, 82, 13313-13323. The paper was



selected into an ACS Select Virtual Issue showepaisnapshot of the nicest works in
total synthesis of natural products published ia dournal of the American Chemical
Society, The Journal of Organic Chemistry, and @igéaetters in the last 18 months.

A novel 10-membered macrolactone, hypoxylide, wasated from the endophytic
fungus Annulohypoxylon sp. obtained from the Mangrove pld®tizophora racemosa.
TDDFT-ECD calculations were applied to elucidate &C andtrans annulation of the
fused ten-membered ring system. Results were haaligh Tetrahedron Lett. 2018 59,
632-636.

Two new biphenyl derivatives and one new dihydraglane were isolated from
Aspergillus versicolor, an endophyte derived from leaves of the Egyptrater hyacinth
Eichhornia crassipes, together with ten other known metabolites. Thalashirality of
the isocoumarin 7,fhomodimers was deduced by TDDFT-ECD calculatiddsveral
tested compounds revealed significant cytotoxidviygt against mouse lymphoma
L5178Y cell line. The studies were reportedPhytochem. Lett. 2018 24, 88-93.

Two new cryptic 3,4-dihydronaphthalenHR1-one derivatives and several known
cryptic metabolites were obtained from the ethytate extract of the co-culture of the
endophytic fungugspergillus versicolor KU258497 with the bacteriufBacillus subtilis
168 trpC2 on solid rice medium. Whén versicolor was cultured axenically in liquid
Wickerham medium supplemented with 3.5% DMSO, &l three known secondary
metabolites were isolated that were lacking whes fimgus was fermented on rice
medium. The AC of the two new tetralones was deatexthby ECD analysis aided by
DFT conformational analysis and TDDFT-ECD calcula. The ECD calculations
revealed that although the sign of the blue-shifteerlapping ne* transition follows the
helicity rule of cyclic aryl ketones, the calcutati of low-energy conformers and ECD
spectra was necessary to determine the stereodhgn@se of the new diastereomers
showed moderate cytotoxic activity against the rmdymphoma cell line L5178Y. The
results were published iFetrahedron Lett. 2018 59, 2647-2652.

Four new steroids (swinhoeisterols C-F) havingaremnged 6/6/5/7 ring system, were
isolated from the spong@&heonella swinhoei, together with a known analogue. A
combination of TDDFT-ECD and OR calculations waplegal to elucidate AC since one

of the compounds exhibited opposite sign OR thdno#ier swinhoeisterols. The



chiroptical study verified the homochirality of tHamily supposed upon biogenetic
considerations. In am vitro assay, one compound showed potent inhibitory efiec
(h)p300. Results were published in thé&lat. Prod. 2018 81, 1645-1650.
(x)-Cryptomeriolide, a pair of racemic bsseo-abietane diterpenoids, were isolated from
the bark ofCryptomeria fortunel. The separation of enantiomers was achieved mgusi
chiral HPLC. The absolute configuration of the stesomers was determined by solution
TDDFT-ECD and OR methods. Calculations were alsoiexh out for the X-ray
conformers but these gave nearly opposite speotrthe solution results due to the
different conformation in solid-state and solutidince solid-state spectra were not
recorded, only the solution results could be taketo consideration. Since the
investigated compound is rather flexible, a sotamtes measurement and calculation could
have result in saving a lot of computational time @ much faster way for elucidation of
the absolute configuration. (That is it would h&e=n a nice candidate for point 5.) Both
enantiomers were prepared in a bioinspired onesyathesis starting from sugiol. (Due
to the synthesis this project also belongs to pdinThe results were describedlirNat.
Prod. 2018 81, 2667-2672.

Co-cultivation of the endophytic fungd#sisarium tricinctum with Sreptomyces lividans

on solid rice medium led to the production of fomew naphthoquinone dimers,
fusatricinones A-D, and a new lateropyrone demgtdihydrolateropyrone, that were
not detected in axenic fungal controls. The retatand absolute configuration of
dihydrolateropyrone was elucidated by TDDFT-ECD cuakdtions. Computed ECD
spectra obtained for theis isomer at various combinations of applied levedsega
mismatch while thérans isomer gave moderate to good agreement with thergrental
spectrum. In line with some of our previous restlte small experimental coupling
constant can derive also framans-diaxial orientation of the large substituents. Toe
operation partners checked the rotational energyebaf the naphthoquinone dimers on
a model compound. Results were publishedR8C Adv. 2019 9, 1491-1500. (open
access)

Two new 14-noreudesmane sesquiterpenes, one newylpigpane heterodimer,
caulilexin C, and uvaol were isolated from fruitepef Elaeagnus rhamnoides. The

absolute  configuration of 6,9-dihydroxy-1-oxo-14r@@desm-5,7,9-triene  was



determined by the TDDFT-ECD method since applicatad the semi-empirical 1-
tetralone rule was questionable due to a chelafgH group and an additional
auxochrome 6-OH, and the equatorial/axial orieatatf the 15-CH group was not
evident from the NMR data. All combinations of tagplied methods gave moderate to
good agreement allowing elucidation of the absohkdafiguration and indicated that
indeed, the me* transition was not the first one and overlappdathva n-7* transition
discouraging application of the semi-empirical réde similar systems. Some of the
isolated compounds showed promising antiviral @gtiegainstHerpes simplex virus
type 2 (HSV-2). The results were describedétrahedron 2019 75, 1364-1370.

A new cyclic pentapeptide, cotteslosin C, a newafinolone, 22-epi-aflaquinolone B,
and two new anthraquinones, along with thirty knasampounds were isolated from a
co-culture of the sponge-associated fungggergillus versicolor with Bacillus subtilis.
The new metabolites were only detected in the dmHau extract, but not when the
fungus was grown under axenic conditions. Furtheemine co-culture extract exhibited
an enhanced accumulation of some of the known itoests. The absolute configuration
of three compounds was determined by ECD analysiedaby TDDFT-ECD
calculations. For one derivative a simple compariatth a previously known derivative
was sufficient while conformational analysis andiesal combinations of theoretical
levels were applied for the other two compounds fitte mirror-image agreements and
consistent results allowed elucidation of the algotonfiguration with high confidence.
Several compounds exhibited strong to moderatet@yito activity against the mouse
lymphoma cell line L5178Y. Results were publishe®®lianta Med. 2019 85, 503-512.
Five new natural products were isolated from th@ophytic fungusBulgaria inquinans
living in mistletoe Yiscum album), while subsequent application of the OSMAC sugite
on this strain by the addition of a mixture of salhduced the accumulation of nine
additional new secondary metabolites. The TDDFT-E@iethod was applied to
determine the absolute configurations of four n@mpounds including the previously
reported bulgarialactone B, for which the absolkwefiguration was unknown so far.
TDDFT-ECD analysis also allowed determining theadlite configuration of the close
relative compound (+)-epicocconone, which had amgomeric absolute configuration

in the tricyclic moiety compared to that of bulgdaictone B. Interestingly the AC of



epicocconone was mistakenly indicated by the Sdiginwhile the papers published
before elucidated only the RC applying both expental and computational methods.
One of the new metabolites possess strong cytotexitvity against the murine
lymphoma cell line L5178Y. The results were desalibn RSC Adv. 2019 9, 25119-
25132. (open access)

Ten new tricyclic prezizaane type sesquiterpenoise isolated from agarwood
originated fromAquilaria sp. The absolute configuration of 3 derivatives wWatermined
by single-crystal X-ray diffraction, while TDDFT-HL method was applied on 1
compound. Since the investigated compound was ngid/and various combinations of
the applied methods gave similar ECD spectra, tBecAuld be elucidated with high
confidence. Two derivatives displayed significamthibitory activities towarda-
glucosidase. Results were publishedFitoterapia 2019 138, 104301.

The endophytic fungu$richocladium sp. isolated from roots d¢fouttuynia cordata was
cultured on solid rice medium, yielding two new urat products together with eight
known compounds. Co-cultivation @fichocladium sp. withBacillus subtilis resulted in
induction of a further new compound. When the fugas cultivated on peas instead of
rice, a new sesquiterpene derivative and two knoempounds were obtained. Addition
of 2% tryptophan to rice medium led to the isolatiof a new bismacrolactone. A
combination of TDDFT-ECD, TDDFT-SOR, DFT-VCD and DHRMR calculations
were applied to determine the absolute and relateafigurations of the new
sesquiterpene and bismacrolactone. Both compoumnatsins 4 stereogenic centers and
the RC of only 3 could be deduced from experimedédd that is for both derivatived 2
diastereomers were investigated theoretically. @/fal the sesquiterpene it is likely that
the experimental Boltzmann distribution could netrbproduced even by the application
of several DFT functionals and solvent models, tfe bismacrolactone all computed
data tend to support the same absolute and reledivigguration allowing elucidation of
the stereochemistry. Several compounds exhibitedngt cytotoxicity against the
L5178Y mouse lymphoma cell line. The results weesadibed inRSC Adv. 2019 9,
27279-27288. (open access)

Trigonostemons G and H, two novel dimeric dinomgliémoids, were isolated from the

stem barks of'rigonostemon chinensis. Torsional scan and computation of the transition



states were carried out to estimate the rotatienatgy barrier and the axial chirality was
determined by TDDFT-ECD calculations. The manuscrgp under revision in the
Chirality journal.

The principles and applicability of OR, ECD and VQBchniques combined with
conformational analysis and DFT/TDDFT calculati@ml other techniques in the field
of natural products were summarized and demondt@tanstructive examples from the
last years focusing mainly on the time span 2012320’ he review also shows several
pitfalls of the application of chiroptical methodisdiscusses the results of 244 references
in 30 pages. The review was publishedNat. Prod. Rep. 2019 36, 889-918. (Since
possibilities of reducing molecular flexibility bgerivatization and solid-state methods

were included, it also belongs to point 5.)

2) Elucidation of the absolute configuration of sythetic derivatives by ECD and
VCD methods.

The absolute and relative configurations of thenioetically synthesized dracocephins
A and B were investigated by HPLC-ECD and TDDFT-EG@dies. A number of
theoretical levels were tested for the parent camgonaringenin and for the 4-4
stereoisomers of the two target compounds botheaD{T optimization and the ECD
calculation levels. While the B absolute configuration could be unambiguously
elucidated for the®land 4" eluting diastereomers and consequent§) (@r the 2¢ and
3 ones of dracocephin A the absolute configuratibthe other chirality center (C-5")
tended to be opposite to the literature data, batagreements found were not solid
enough for a structural revision. The same tendevay found for dracocephin B. The
results were published in tiBeilstein J. Org. Chem. 2016 12, 2523-2534. (open access)
New glucopyranosylidene-spiro-thiazolinones weratlsgsized at our department and
relative and absolute configurations at C-1' an@ @ere elucidated by TDDFT-ECD
method. As expected by similarly protected mondsacdde examples from the literature,
ECD spectra are mainly influenced by the aglycort, pa&. the AC of C-1' can be
elucidated with high certainty. In the other cadeere the aglycon part contained an

additional chirality center (C-2), both centers geaimilarly decisive for the ECD and



AC of both could be elucidated successfully. Theults were published iMolecules
2017, 22, Article number 1760. (open access)

Dynamic Kinetic Resolution of ethyl 1,2,3,4-tetraing{3-carboline-1-carboxylate was
performed by different hydrolases and the absatot&iguration of the corresponding
acids were elucidated by TDDFT-ECD and OR methtterestingly, computed ECD
spectra of the cationic form of the amino acid eanhg the charge in the ring displayed
nearly mirror-image computed ECD spectra in thegese and the PCM calculations.
OR calculations verified the more sophisticated/asiol model results. By computing for
the anionic species obtained by addition of NaO&l ¢harge was taken away from the
ring resulting in similar gas-phase and PCM ECDultssfurther justifying the absolute
configuration. The results were published in he. J. Org. Chem. 2017, 2017, 4713-
4718.

Synthesis of 8 racemic hexahydropyrrolo[1,2-a]qgliive derivatives was performed by
utilizing the Knoevenagel-[1,5]-hydride shift-cyzdition domino reaction. Separation of
the enantiomers of the chiral products was cawigdy chiral HPLC, and online HPLC-
ECD spectra were recorded to elucidate the absadloméiguration by comparing the
experimental and TDDFT-ECD spectra obtained abwariheoretical levels. For 1 of the
products, the calculations allowed determining bthle relative and the absolute
configuration by distinguishing the 4 stereocisomése of the compounds possessed
moderate acetylcholinesterase inhibitory activithile an another derivative showed
neuroprotective activity in oxygen-glucose depiimatinduced neurotoxicity in human
neuroblastoma SH-SY5Y cells. The results were phblil in a special issue dedicated
for the Chirality conference 2016 held in Renne&reh was a speaker and accordingly |
was the major corresponding author of this pa@hirality 2018 30, 866-874.
Glucopyranosylidene-spiro-benzol[b][1,4]oxazinonesewbtained via the corresponding
2-nitrophenyl glycosides obtained by two methodata@ytic hydrogenation or partial
reduction of the 2-nitro groups led to spiroben}d[d]oxazinones and spiro-
benzo[b][1,4]-4-hydroxyoxazinones by spontaneoug closure of the intermediate 2-
aminophenyl or 2-hydroxylamino glycosides, resp@tyi. The analogous 2-aminophenyl
thioglycosides, prepared by reactiongOsperbenzoylated methyé{D-gluculopyranosyl

bromide)heptonate with 2-aminothiophenols, werelipgd in m-xylene at reflux



temperature to the corresponding spiro-benzo[bfdigzinones. Spiro-configurations
were determined by NMR and TDDFT-ECD methods. Thestminteresting
stereochemical finding of the study was that withany notable geometrical differences
the O- and S series gave more or less opposite ECD spectraudisging the reader to
apply simple comparison of experimental ECD spedtraelucidate the absolute
configuration even by closely relat€¥ vs. S-containing heterocycles. Inhibition assays
with rabbit muscle glycogen phosphorylase b andtpigowth tests with white mustard
and garden cress were tested with moderate effBietsresults were published in the
Agric. Food Chem. 2019 67, 6884-6891.
Ethyl-3-formyl-6-methoxy-(B)-chromene-2-carboxylate was transformed td-
substituted 1,2-dihydrochromeno[2,3-c]pyrrol-3-onesa domino reductive amination-
lactamization reaction. Isomerization of the doublend and the inherently labile
stereogenic center was studied, and HPLC-ECD asalyf a chiral 1,2-
dihydrochromeno[2,3-c]pyrrol-3(3§-one derivative aided by TDDFT-ECD calculation
allowed configurational assignment of the separadedntiomers. The investigated
compound was rather rigid and various combinatiohsevels gave consistent result
resembling very well the experimental spectrumveilhg an unambiguous elucidation of
the AC. Antiproliferative activity of the productwas demonstrated on the CaCo-2
human epithelial colorectal adenocarcinoma cek.liResults were reported Bynlett
2019 30, 799-802.

Synthesis of 1,3-disubstituted tetrahydroisoquimmli and tetrahydroisochromane
derivatives was successfully achieved in opticallyive form in our research group and
neuroprotective activities were identified in som@ses against oxidative injuries in
human neuroblastoma SH-SY5Y cells. The stereochisn(8C and conformation) has
been studied by conformational analysis and a coation of solution ECD and VCD
techniques. A manuscript from the results is irppration.

In 2 papers summarized in point 1 the investigatairal products were prepared also
synthetically, thus they belong also to this point.

3) Elucidation of the relative configuration by conputation of NMR parameters.



A new class of heterocycles (called tricyclanosytaming three new chirality centers
were synthesized at our university by substratérobled asymmetric synthesis with very
high diastereoselectivity. Conventional NMR expennts alone were not able to tell the
relative and absolute configuration of the new ftdfdue to a dynamic equilibrium of
conformers with equatorial and axial protons. NM#&tcalations were performed in the
case of 2 derivatives for all possible 8 diasteresnand the most plausible one in the
further cases. The results were verified by an X-eaperiment and H-H distances
obtained from a new ROESY NMR method. The manustdgame a cover story and
was published in th@rg. Biomol. Chem. 2018 16, 393-401.

2 papers summarized in point 1 contain also NMRuwations performed by me and thus
belonging also to this point. In 1 further papedr@dsed in point 1 NMR calculations
were performed by the co-operation partners (irtdccabove).

4) Mechanistic studies

Potential energy surfaces of the intended intracutée Knoevenagel-hetero-Diels-Alder
reaction leading to the experimental product ampdaasible diastereomer were mapped
and stationary points were identified with DFT cédétions. The results show that the
experimental product is both kinetically and thedyrmamically preferential in line with
the single isolated product. ECD calculations walgo performed to elucidate the
absolute configuration of the enantiomers. (Thetiea was diastereoselective but not
enantioselective.) Depending on the substituentsftwther types of heterocycles were
also formed in the experiments carried out sinae dtarting of this project. We are
aiming to map also the mechanism of these new iosactn the future and plan a
comprehensive paper on the intramolecular KnoewdHagiero-Diels-Alder reaction and
it's side reactions.

5) Reducing molecular flexibility by chemical deriatization or application of solid-
state techniques

Optically active 1-aryl-propane-2-ol molecules weannected through a dicarboxylic
acid linker and a biaryl bond was established unliiéerent reaction conditions which

resulted in conformationally restricted biaryls taining both central and axial chirality



elements. The central and axial chirality elememésstudied by solution and solid-state
ECD and VCD methods.

A natural product example described in point 1 \@asice candidate for solid-state
studies with existing X-ray structures. The solidts ECD spectrum, however,
unfortunately could not be recorded for this moledhus the AC was elucidated by the
conventional solution ECD method.

The chiroptical review pictured in point 1 belongiso to this point since it describes

possibilities of flexibility reduction by derivatition and solid-state methods.

Role in the project / published papers: Isolatidrthe natural products and biological
tests were performed by the co-operation partdepgerformed all the conformational
analyses, DFT and TDDFT calculations described alexcept for 2 cases (addressed in
point 1), in one case the DFT-NMR calculations amdn another one the torsional scans
were carried out by the co-operation partners while chiroptical studies were
performed by me also in those cases. (The yearly G$age spent for this project was
ca. 1 M CPU hours provided by the Governmentalrmfion-Technology Development
Agency (KIFU).) All of the VCD (mostly overnight msurements) and the non-routine
ECD experiments were performed by me. The stereoda part of all above
mentioned papers were written by me and Prof. Tiortan together who is also a
participant of this project. Both of us were invedivin all parts of the chiroptical review
but I was mainly focusing on the computational padssibilities of simplifications
(truncation, reclustering, chemical derivatizatiapplied theory, solid-state method etc.),
combined applications and VCD (that is, mostly $keond half of the review). C.a. half
of the synthetic work connecting to point 2 wasf@ened in our research group lead by
Prof. Tibor Kurtan and the remaining half by the-aperation partners. Synthesis

connecting to points 4 and 5 was also performexlinresearch group.



