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Celkovo bolo syntetizovanych 40 novych organickych zlu€enin, z toho 31 bolo izolovanych v
Cistej forme a nasledne plne charakterizovanych (spektra, fyzikalno-analytické udaje).
Podarilo sa pripravit 11 finalnych derivatov manojirimycinu, z toho 8 zo série 1,6-dideoxy-6-R-
N-R1-manojirimycinovych analégov a 3 zo skupiny analégov 6-deoxy-6-R-manojirimycinu.
Zistilo sa, ze pri Grignardovej reakcii metyl 2,3-O-izopropylidén-a-D-lyxo-pentodialdo-1,4-
furanozidu s benzylmagnéziumbromidom (ale aj chloridom) dochadza k neoakavanému a v
chémii sacharidov zaujimavému preSmyku, priom z benzylu vznika 2-metylfenyl (o-tolyl).
Pocitatové modelovanie a dizajn iminosacharidovych inhibitorov ukazali, Ze substittcia v C-6
polohe 1,6-dideoxymanojirimycinovych analégov ma za nasledok zniZenie inhibicného uéinku
v porovnani s referenénym 1-deoxymanojirimycinom a to tak v pripade aromatického ako aj
alifatického substituenta. Naproti tomu, C-6-nesubstituované derivaty vykazovali vazbové
afinity vySSie alebo porovnatelné s referen¢nou Strukturou 1-deoxymanojirimycinu.
Substitucia na atdbme dusika taktiez ovplyviiuje inhibi¢ny ucinok. Zistilo sa, Ze N-benzylovany
a N-cyklohexylovany derivat s metylovou skupinou v polohe C-5 vykazovali vy3Sie afinity k
ciefovej Golgi a-manozidaze Il ako pre lyzozomalnu a-manozidazu. Vysledky praktického
testovania inhibiéného ucinku korelovali s udajmi ziskanymi z molekulového modelovania.

Vyznamnym vysledkom testovania podmienok krystalizacie rekombinantnej manozidazy je
vytvorenie krystalického utvaru s definovanou priestorovou Strukturou. Tieto vysledky su
novym prisflubom pre rieSenie terciarnej Struktury klinicky vyznamnych enzymov-manozidaz a
ich komplexov s analégmi inhibitorov pri uréeni molekularnych zakladov $pecificity.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

In total, 40 new organic compounds were synthesised, among them 31 were isolated in pure
form and subsequently fully characterised (spectra, physico-chemical data). 11 final
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mannojirimycin derivatives were prepared, among them 8 from the series of 1,6-dideoxy-6-R-
N-R1-mannojirimycin and 3 from the series of 6-deoxy-6-R-mannojirimycin analogues.

It was found that unexpected and in the chemistry of saccharides interesting rearrangement
occurred during the Grignard reaction of methyl 2,3-O-isopropylidene-a-D-lyxo-pentodialdo-
1,4-furanoside with benzylmagnesium bromide (or chloride) to form o-tolyl from benzyl.

Computer modeling and design of iminosaccharide inhibitors revealed that C-6 substitution of
1,6-dideoxymannojirimycin analogues results in decrease in inhibitory effect comparing with
1-deoxymannojirimycin as reference, both for aromatic and aliphatic substituent. On the other
hand, C-6-unsubstituted derivatives exhibited bonding affinities higher or comparable with 1-
deoxymannojirimycin reference structure. Substitution on N-atom also influenced inhibitory
effect. It was found that N-benzyl and N-cyclohexyl derivative with methyl group at C-5
exhibited higher affinity to target Golgi a-mannosidase Il as for lysosomal a-mannosidse. The
results of experimental testing of inhibitory effects correlated with data obtained from
molecular modeling.

Creation of a crystalline form with defined space structure is an important result of testing of
conditions of recombinant mannosidase. These results are new promise for the solution of
tertiary structure of clinically significant enzymes-mannosidases and their complexes with
inhibitor analogues in determination of molecular bases of specificity.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Miroslav Kods, DrSc. Ing. Igor Tvaroska, DrSc.
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