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Nhppuhnhth swppnid unilyEndh) nkghljnudutph piwquyjupnid hknwgnn-
nipynibtiph wpphwwinipmniop yuydwbugnpws E aputng, np uyn nhupnud
unp Uhwgnipyniitkiph uhptqutipp hpwlwiwgynud Gu ny pk wnwtdhlt wnndubph
b pniiyghntiwy fadptiph nmbnujupdwi sunphhy, wyp nigndud b juplnp nuubph
Uhwgnipnititiph  vnwgdwi uljgpniipnpk tnp minhutph dowludwbp, husp
dudwtwh pupwgpnid Yupnn k punuyut) uhtiptnhl dbpnnutph qhttmtngp:

Uppuwwnwtpp tdhpqws b judpgwljuyhtt wgninh wnnd wywpnitwlynn phghl-
1hYy wqhtuyhtt hwdwlwpgbph uhtptqh dkpnnubph dywljdwip, wwuppkp wqnuilj-
utiph (Wkpwnyw) ghpnkpugjws) wqptgnipiudp whphdhghthnidught wotph dhe-
nuuwght YEpupdpuynpoudutiph hiinwgnindwp:

2-Udhtinphugnih U kpopuhdtiphihpttwgtnnpugujuwppyh  tphy tuptph
njuuqpligmpjudp  uhtipqyl) £ 2-phuqnhthundtphihghiugtnnpuguiuw-
ppUh tphy tuptp, npt wjinithtnb ghypfky & SH-phwqnin(3,2-aJyhphdhghth
wowbgjuh: Uybiupw) hinwgnunmpnibtbpng wwpqyb] E np  dhowbljyuy
wghyihy Ynuphbudwt wpquuppnid wnlw G dhounjklniuyhtt gpushwljui
Juwtp qoignpnus Yuppnupjughtt b wdhtughtt fadpkiph dholi: Unwugdud
6-wigtinhi-5H-[1.3]phwqnn[3.2-aJuyhphuhnht-5-nth U hhgpughubtph ot hhypop-
uhjudhh hnjuwmqpbgnipyudp uhtiptqyt) o hwdwuyunwupwb hhnpuqnuibkpp b
opuhup, npntp gnigupkptiy it hwljwopuhnuinnuyhtt wljnhynipni:

ZGnuqnunty £ 1.4.6nphubphy-2-(bpopuhljuppnthytphiybphuhnhihnuth
jnqhnh phghlynuip  I-dtphy-1-pkuhy- U LI-phpkupthhypuqhth, hgybu twl
1-(3-unfhinyypnughp puhnpugnih wqgtgnipyudp: Mupqyty £ op popop ghuyptpoud,
pugh bughtt wnh phdbphjugdwtt wpquuhphg b puuwlwb Guwdhtught
JEpwjudpwynpiwtt wpquuhp hwinhuwgnn  4.6-nhutph)-2-Ukphjudhtwthlyn-
wptwppyh tuptphg, wpwowinud Lu bwlk Jhpwudhtwgdwdp pupwugnn
Jtpwudpwynpdwt  wpquuppttp’ bwdwwyuwinwupmt 1 1-phnbnuljujus
hpnpuqht-2-hi- b 2-[3-(1H-huhruqny-1-hyypowhjudhw]-4,6-nhutphiuhynnh-
twppniubkph Ephy tupbpbp:
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Upwlt) b wowowplt £ wghtught hwlwljwpghph Juenigqusdph wuym-
gniguwt joipophtiwl tywbwly, npp Wkpwemd £ whphnhtughtt whyh wqninh
wunth whjugnidp b wnwgywd Wnipkph NOESY ubpnnhluyny qpuitigud
UUR 'H uwybluptph htwnwqnunudp: Phghyihy wqnin[l,5-alyhphthghubph
Ungtijutph uhtplqu hpuywiwuglt] b hudwywnwupwi S-wdhinwgnjubph b
3-unfhunypnununthupph  hofowgplgnipyudp:  Mhpwgnin[1,5-ajyhphudhyhlitk-
powl wdpliughtt fudph nhppp wwugmgll) EoUpqws ynipbph  wiihjugdwi
wpquuhpliph’ NOESY utpnnhijuyny gqpuiigjws UULR 'H uybinpubph hbnw-
qunuiwt Uhgngny:

Uwugnigqly £, np whphuhnhuhnidughtt wntiph (Untn- U phghyihy) C-utphy
fadptph  9pwdth wwndubpp hbEpnmpjudp, pwbwluwybu U punpnnupwup
tupwplynud &t hqnuunuyuyhtt hnjuwbwluwh  CD;ONa/CD;OD-h  |midnypnud:
Nhphthnhtught oquith UGppy fudpbph wpmnntikph hhdtuyghtt punpoquljwi
nbyntpuhnuwtulpfut bplogpp yupnn Eyhpundt) gt oy kndhy twubhih
hwpdwljwp Eupwplyny dniklynih wowt) bijunpndh; hundush jnipophtiuly
Uwplbip: Upqws tplnypp Yupnn £ ogunugnpét) wwppkp wqhtkph Yunnig-
Yudph htinwqnundwl, huywbu twb guobw) Yuplnp gopshp  htankpnghlyihy
Upwgnipnititipmd. tyunwlwnnnyus hquinnyughtt hofrwbwdwt hwdwp'
Unjtyniih dbg ny Uhuwya ghpntiphnudh, wy bwb nphnpnuh wnndbp tkpunistim
tyunwlyny, hsh wounjty Juplnp £ gintph mpwhnjowbuynpjui ((Enwpn-
1hquh) nuuniduwuhpuwb dudwiwy:

Fuguwhuynty £ o-udhtwwgniubph wqpbgmpyudp. whphdhghhnudught
wntph’ phghlihy 1,3,5-nphwqhth wdwhgpujukph wigduwl tniljtabhy (Epushpd-
punpnudubiph tnp wkuwl, nplt ptpwinid £ wyhphdhnhtiught onuyh kownndwh
hunnwsh ntnuijujdun(p’ wdhtiwwgnih N-C-N tounnndwih hunnwdny:

Zbwnuqnunty Eu 4,6-nhlbphy-2-piapyhphihnhth phwyghwitpp tphjtighw-
uhth U htipuudtphjbughudhth htwn: Mupqyt) & np ohwlghuwh wwydwbikpnd,
wiwh phwgkluntbph hwpwplpnipiniihg, wowewind kb hwlwywinwujuwi
rhu-whphuhnhth) wdwhgputp: Mhphuhghtughtt onuyh hwpdht b phpwnd
twl wihhpugnidp diphynghnh wbjgniynd: Sknuwwsd wyhphuhghihnidwght
wntph pwppnid  Wjwwndkp E hwlwopuhnuinuyhtt  pupdp wljinhynipyni:
Mhphdhghupjudhinwdwbgyutph b wijune uyhpnught jasnyph hofugnt-
gnipjulp uinugyt) ki hwdwwuwinwupiwb wihhnponhhupbpp:
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SYNTHESIS OF SUBSTITUTED PYRIMIDINES AND
STUDY OF THEIR NUCLEOPHILIC REARRANGEMENTS

INSTITUTE OF ORGANIC CHEMISTRY IN THE SCIENTIFIC
TECHNOLOGICAL CENTRE OF ORGANIC AND PHARMACEUTICAL
CHEMISTRY SNPO NAN RA

SUMMARY

The urgency of research in recyclizations including pyrimidine rearrangements
is defined by the fact that synthesis of new compounds is aimed at the development
of basically novel routes for obtaining important classes of compounds that will
eventually expand the stock of synthetic methods rather than at replacement of
certain atoms and functional groups. The present work is devoted to the research
of methods for the synthesis and modification of bicyclic azines including a
bridged nitrogen atom, study of pyrimidinium systems transformations under the
influence of nucleophilic reagents (including deuterated).

The reaction of 2-aminothiazole with ethyl ethoxymethylideneacetoacetic ester
resulted in ethyl 2-thiazolyl-iminomethylideneacetoacetic ester which was then
cyclized into S5H-[1,3]thiazolo[3,2-a]pyrimidine derivative. Spectral studies
showed that the intermediate non-cyclic product contained intramolecular
hydrogen bonds between the conjugated carbonyl and NH groups. By the reaction
of the obtained 6-acetyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-one with hydrazines
and hydroxylamine the appropriate hydrazones and oxime with antioxidant activity
were synthesized.

Recyclizations of ethyl 1,4,6-trimethyl-2-(ethoxycarbonyl)methylpyrimidi-
nium iodide under the influence of 1-methyl-1-phenyl-, 1,1-diphenylhydrazine
and 1-(3-aminopropyl)imidazole were studied. It was shown that in all cases,
except the demethylation product of the initial salt and the product of classic
enamine rearrangement - 4,6-dimethyl-2-methylaminonicotinic ester, rearrange-
ment products with transamination, namely, ethyl esters of the corresponding
2-(1,1-disubstituted hydrazin-2-yl) and 2-[3-(1H-imidazol-1-yl)propylamino]-4,6-
dimethylnicotinic acids were generated.
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An original method for identification of the structure of azine heterocycles
combining alkylation of pyridinium nitrogen atom and further application of the
NOESY method for '"H NMR spectroscopy has been developed and suggested.

Synthesis of the investigated bicyclic models of azolo[1,5-a]pyrimidines was
carried out by interaction of the appropriate S-aminoazoles with 3-amino-
crotononitrile. Position of the amine group in pyrazolo[1,5-a]pyrimidines was
proved by NMR spectra accorcfing to NOESY method based on spectra of
alkylation products.

By registering 'H NMR spectra it was revealed that under the influence of
deuterated sodium methylate in deuteromethanol the basic deuterium exchange of
protons proceeded easily, quantitatively and selectively only in C-methyl groups
of pyrimidinium salt in mono and bicyclic systems.

The selective deuterium exchange of protons of the pyrimidine ring methyl
groups, proved in the work, can be used as a specific marker of the most
electrophilic position of the molecule accepting a nucleophilic attack. The effect of
deuterium exchange can be used as a tool for structure research as well as for
purposeful isotope exchange in heterocycles aimed at introduction of not only
deuterium atoms but also those of tritium into the molecule. This is especially
important in study of drug metabolism.

A new type of nucleophilic rearrangement of pyrimidinium salts into deriva-
tives of bicyclic 1,3,5-triazine proceeding at the expense of substitution of a
triatomic fragment of a pyrimidine ring with a fragment of a-aminopyrazoles was
revealed.

The reactions of 4,6-dimethyl-2-chloropyrimidine with ethylenediamine and
hexamethylenediamine were studied. It was shown that the reactions resulted in the
corresponding  bis-pyrimidinyl derivatives irrespective of the reagents ratio.
Similarly, alkylation proceeds by the excess of methyl iodide at the expense of two
pyrimidine rings. Bis-pyrimidinyl salts have antioxidant activity. The corres-
ponding anhydro bases are formed by interaction of pyrimidinylaminoalkanes with
alcoholic alkali.
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