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ZULEBR3UL QUMNRZP NNPYUUR

o,B-162PECNNENSHYILECH YPULYPLUUPLAULYPLUUDYLED
UPLEEL Nk ZUUURNLPUEUEGMULUSEL 2USUNR 83N LLESD
NrUNRULUURPCNRESNRL

Ufipmpunghp

Uunkbwnunipinibp Wlhpdws £ N-nbnulwjws o,f-nkhhnpnyjuyhutkph b
o,p-ykhhnpnubtunhniitph phuyhpunthinwypudhyibph uhtipbqh Equilubph
UpuljUmbth n uwnwgyuws  dhwgnmpmbubkph  hwwpnjhubupbpuquyhtt hwn-
Ynipniutiiph nunudtwuhpdwp:

‘Lyyuinwluyht thwgmpynibiibph uhiphqi hhdulpwind hppuuwtwgyt) k
wquijunntughtt  nubmlny:  N-Upnhy-o,f-nkhpnpnguihth - ghwghjundhtinugyhy-
wlhyubph uhtipkgh hundwp npybu Euiynipe ogunugnpédyly ki 2-wiphy-4-hqnupn-
yhihpkb-5(4H)-opuwmgninuiibkpp:

Zlinwgnunyly Bt o,B-nkhhngpnujbupinhnikphg shwqkgws 5(4H)-opuwqgn-
|nbikph unwugdwmb Equbwlikpp’ hudwyunuujuui whuynhgikph b wnkhhy-
ukph njwqptignippup, pwgwpuppdh jud tpwbngh  dhgwijuypmad,  ghyh,
twwnphndh Jud  Yopuwpnh  wglnunntbkph  bkpjuympjundp’ hnhnpubing  twb
phwlghuyh hpujwiwgdwb okpiwunhdwip (ukyulught ghplwunhdwt jud
50-60 °C): o.,B-Yshhnpnywihtth dbwgnpn upupnitwlnn nhubuyunhnh wqpujnniug-
Uwit (ujwugny wpymbp qpuibigyly b tpwinth dhgunjuypmd, ghujh wgkwnunnh
tbpyuympyudp, ubkljuljughl wwpdwbtkpmyd: Mwpqdb) L np N-pkugnhinthhnpn-
Juihigihghth  thnjuwqpbgnipyniip  Lknpninulgbupnnp adpkp  wwpniulng
phiqunthhnutph htn wnjh pun] Epkpny b ppwinud, put phiquinthhnh fund
w-dkpopuhpkiquinthhnh htw: Mwpql) E twl, np o,B-nEhhnpndkuhpupmhh
Jud o,B-nhhnpnphpnghtih dbwgnpn wwpmbwlnn whwwnhnukph wqulnnbw-
gnudt pipwbinud E N-duypuyhtt whuyunhnuyht juggh dwubwulh genpuudp:

Uhipkqyud 5(4H)-opumqnnuipp thnjumqpbgnipjub dkg L npk) nhwy-
Yhpudhinuyyhjudhukph htwn, nph wpyniipnd winwugyk) ko N-nbnuijupjus o,p-
nthhnponhwbuwhgiikph wdhniikpp: <kpghttkpu dhinjowplly & snppoprught
wnthnidwyht wnbph:

Udhtippduyhtt dbwgnpnh nhpp dhugmpimbbbph hwjwpimjhibuptpu-
quyhtt hwinympymbbtph gmgupkpiwl hupgmu wwpqkne hwdwp vhipkqt) Bu
twl  N-pklugnhi-o,p-nthhnpndtuhjupubpy-D.L-quihth - phitphjudhtuntph;-
nhibphpudhunypnwhjudhniikpp: <kpghttkphu uhipkqu hpuutmgyty b wijnh-
Jugjws tupkplbph knubwlny, npybu Jkputupkpuging ptwgkin Jhpunkng 1-
(o-uhinpndkuhunyydnithjopuh)pignuinphwqnip: fwmlghwt hpulmbwgyt) Eukiyu-
Jughtt gkpuwunh&munud, wgknnthnpph dhpwjuypnud: MEwuhngh opuhpkiign-
nphwqnquht buptph, wnwbg nkwlghnt Uhgunjuyphg mbgunnknt, thnjumgntgnip-
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jwh dkp E npib) nhubphjunlhinkphy- b nhutphjudhinypnuhjwdhtkph  hkw:
Unugywsé wdhnubpp yhpusk) kb snppnppuyhi wntthnuduyhtt wnkph:

Munuftwuppyby Bb uhtipkqué wihinudhpikph b gpuig snppnpruihi
uninthnufwyhtt wnkph hwlwhinhibupbpuquht hunnlym pymuikpp: 2Zkwnwgnuinnip-
jubl pupwgpnid oquiugnpdyl) kb vwpnnt wpynibihg whgwnfwd b dwppwd
tphppnghtnwp wgtnhjjunihitupbpuqp  (UME) b wjuquughln - pounhphyunghb-
tuptpuqp (Bovk): Zkinwgnuinmpymbtbpp gnyg ku wgly, np pninp Uhwgnipejnili-
Ukpp gnigupkpmd ki plunpopujubinipynt Pmvk-h hwhinbu:

Uhtipkqjué Uhwgmpmutikphg hudbdwnwpup Fupdn hwljuugbnhg-
lunjhukupkpuquhtt winpynipjudp odnjws E N-3-ppnupkuqnhy-a,B-nkhhnpn-
Juihtth - 3-phukphuhunypnuhpunthgh  ngUkphiunap:  Zwlupnunhphyhnght-
tuptpuquyhtt hudbdwnwpwp pupdp wnhjnppudp b odujusd N-3-ppnupkl-
qnpy-o.B-nthhgpojuyhth 2-nhbphpunthintphjudhnh snppnprughtt winthnufw-
Jht wnp: Bnpnp uhtipkqus Uhwgmpmnibibkph swppnid fmvk-h bundundp hwdk-
Uwwnwpwp pupdp phnpnpuljmbmpint nith N-pkuqnhy-o,B-nkhhnpnduhinhuk-
phiwdhinkphjunfhnh jnpuibphjunp (5966 whqud):  dhpghithu hwdwljupgsuyht
Unnbjunjnpmup gnyg Eudly, np $hpubinn-jhquitiy Ynudugbpunud UNE-h wiljnnpy
YEnpninud junnwjhinhl kejuih wihtwppyuyhi dowgnpyubphg lhquiinh htpw-
Unpmipinibip qkpuquitgnud | Antuk-h nhwypmd iyl hkpwnpnipjuiip: Uw tpw-
twymd E np Pmlvk-h wlnh] Ykinpnbh' Guwnwghnhy Enjuljh  Gjuundundp
lhquinh Unn nuuuynpjusmpudp b wupiubujnpluws gpu hundblwwnwpun
Pwpdp pnpnnulubmpynibp:

Quin]ky kb v pwipp ophtiwywihmpnibiikp uhtipkqws Uhwgnpnibikph
Yupmgusph b jhEwwpwbwlwh wljnhympui dhel: Zknugnunnipyniiikph
wprynibipbipp gnyg kb wby, np Juihih dhmgnpym Yphiwlh juugh ubpdnisnudp
hhttwmbmud phpnud b wdhtinudhygibph hwljwunhtbupbpuqughi hunnljnipymib-
utiph Wjuqkgdwip: o,f-Fhhppnyuihth wihtnwyhjudhyibphg whkuinhnukph
whglwh dudwhwy bjuwnymd hwljuwugknhjunhitupkpuquhtt hwinlnipmi-
tkph pufugnud: a.f-Vehhnpmuyhith wihtinwyhjudhylikpp b gpubg snppopught
unnbhnulughtt wnbpp hpkg  hwljwpnunhphjunhtbuptpquyhi wljinhympyudp
ghipmquignd i whupunhnukph wdhgukph b mdkphjunibph  wlnhynipnib-
ubpp: MEypinhnuyhtt Whwgnppikpmd: o,B-nEhhnpnyughith thnjowphiimdp a,B-yk-
hpnpnkihjumhih diwgnpynd hhttwlwimd gpulub wqnbkgmpnil niith Epm
$tpuktuntbph  wpghjuljywh  Jpw: NMwpqll L onp wlhtinuhyudhnhkph
Eppnpuyghtt wdhinfudph - snppoppuyiugmut - wykyh wy winpunuetnd  k
uhugmpmutph hwhuwpnmwuhphjunhiktupkpuquyht huwnynpjniiikph Ypus:

Uhlptqué  dhugmpmtibpp  gmgupkply kb poyy  Gud surthunnp
huwljuwpulpnbphu) whnpdnipmnii:
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HALEBYAN ZARUHI GHUKAS

SYNTHESIS AND STUDY OF ANTICHOLINESTERASE PROPERTIES OF
DIALKYLAMINOALKYL AMIDES OF a,3-DEHYDRODIPEPTIDES

Summary

The thesis is devoted to investigation of the methods for the synthesis of
dialkylaminoalkyl amides of N-substituted o.B-dehydrovalines and o,B-dehydro-
peptides and studies of the anticholinesterase properties of the synthesized
compounds.

The synthesis of the target compounds was mainly fulfilled by the method of
azlactones. Dialkylaminoalkyl amides of N-aryl-o,B-dehydrovalines were synthes-
ized using 2-aryl-4-isopropyliden-5(4H)-oxazolones as starting compounds.

We have investigated the methods for the synthesis of unsaturated 5(4H)-
oxazolones from a,B-dehydropeptides by the interaction of the appropriate peptides
with aldehydes in acetic anhydride or ethanol in the presence of zinc, sodium or
cobalt acetates, the temperature of the reaction being modified (room temperature or
50-60 °C). The best result for azlactonization of dipeptides which contain a.,p-
dehydrovaline residue is noted in ethanol in the presence of zinc acetate at room
temperature. It was determined that the interaction of N-benzoyldehydrovalylglycine
and benzaldehydes containing electron acceptor groups proceeded better in
comparison with benzaldehyde or p-methoxyaldehyde. It was also determined that
azlactonization of peptides containing o.fB-dehydrophenylalanine or a,B-dehydro-
tyrosine residues proceeded with partial disruption of N-terminal peptide bond.

Synthesized 5(4H)-oxazolones were in interaction with dialkylamino-
alkylamines and as a result amides of N-substituted o,B-dehydrodipeptides were
formed. These compounds were converted to quaternary ammonium salts.

We also synthesized dimethylaminoethyl and dimethylaminopropyl amides
of N-benzoic-a,B-dehydrovalyl-D,L-valine for understanding the effect of amino
acid residue on anticholinesterase properties. These compounds were synthesized by
the method of active esters by using 1-(o-nitrophenylsulfonyloxy)benzotriazole as a
reesterification reagent. The reaction was conducted at room temperature in
acetonitrile. The resulting peptide active ester without isolation was reacted with
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dimethylaminoethyl and dimethylaminopropyl amines, affording amides that were
converted to quaternary ammonium salts.

Anticholinesterase properties of all synthesized aminoamides and their
quaternary salts were studied. Human erythrocyte acethylcholinesterase (AChE) and
plasmatic butyrylcholinesterase (BuChE) were used. It was established that all
synthesized compounds had specifieity against BuChE.

From all synthesized compounds relatively high antiacetylcholinesterase
activity has iodomethylate of 3-dimethylaminopropylamide of N-3-bromobenzoic-
a.B-dehydrovaline. Relatively high antibutyrylcholinesterase activity had quaternary
ammonium salt of 2-dimethylaminoethylamide of N-3-bromobenzoic-a,B-dehydro-
valine. The highest specificity against BuChE had iodomethylate of 2-dimethyl-
aminoethylamide of N-benzoic-a.,B-dehydrovaline (5966 times). Computer
modeling of the latter has shown that in ligand-enzyme complex the distance
between the ligand and triplet of active site of AChE exceeds the same distance for
BuChe. It means that close arrangement of the ligand to the triplet of the BuChe
active site is the reason for relatively high selectivity of this compound.

Structure-activity relationship (SAR) between the chemical structure and
biological activity of the synthesized compounds has been revealed. Results show
that import of the double bond in the valine residue mainly weakens the
anticholinesterase properties of both aminoalkylamides and their quaternary
ammonium salts. At the transition from aminoalkylamides of a,pB-dehydrovaline to
unsaturated peptides containing a residue of a,B-dehydrovaline increase of
antiacetylcholinesterase properties is mainly observed. Inhibitory activity against
BuChE of aminoalkylamides of a,B-dehydrovaline and their quaternary ammonium
salts exceeds that of aminoalkylamides of peptides and their quaternary ammonium
salts. Replacing of «,B-dehydrovaline by a,B-dehydrophenylalanine in peptides
residues has basically favorable effect on the inhibition of enzymes. The import of
the valine residue in the C-terminus of unsaturated peptides reduces the
anticholinesterase properties of the compounds. It is determined that quaternization
of the tertiary amino group in the dialkyl aminoalkylamides has relatively higher
effect on antibutyrylholinesterase properties of the compounds.

The synthesized compounds have weak or mild antibacterial activity.
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