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uchuusSuveh cucuLnrt ALNREUSPrL

UWphuunpwiiph wpnpwlwanyayniip: Ugnjubph phdpwt wgnun wwpniuwynn
htimbpnghYyhy dhwgnieniuubph Yuwpunpwagnyu pwdhuubphg delu £ dwdw-
uwlwyhg opquuwlwu uhupbigh Ywpunp fuunhpubphg £ unwuw] wjuwyhuh dhw-
gnipynwuttip, npnup odnyjwd Yhubu YEuuwpwuwywu wynphynipjwdp b huwpw-
dnp Yihubt Yppwnby pdoynipjwu dbe' Ywubigubiny wwppbp wiunwpwuwlwu
gnpdpupwgutbinh qupqugnidp:

Uu uwwwwyh hwdwp Yuplunp £ wqw-Uhpwjtih nbwyghwih Yhpwnnidp, npp
hwjmup £ npybu wdfuwdht-wgnun Yuwwh wnwowgdwt hwdbdwwmwpwp unp
Gnwuwy U jwjunpbu Yppwnynd £ dniuyghnuw| inbnuluwiwd dhwgniegniuutiph
uhupbgh hwdwn:

Wuwbu, hwywpwngytinwihu, hwywdhpniuwiht, hwwuulwht wwwpwu-
wntjubph unwgdwtu hwdwp npwbu Glwune Yhpwnnid Gu npnp f-wdhunlwppn-
uhjwihu dhwgnipyniuttip, npnup uhtupbiqynud Gu wquw-Uhpwjbh nGwyghwh dp-
ongny:

Uwuuwjnud juwwnwihquunnph pwgwwjnigjut wwjdwuubipnd wju nGwlghw-
Jh Yhpwnnwip huwpwynpnieniu £ wwihu ppwlwuwgutp yepp updws dhwgnt-
piniutbph upupbqp' Ujwgbgutinyg Ybpowujnyebiph hupuwndtpp:

Whiunpwiph bwunpuilp: bpwlwuwguty wqw-Uhpwjbtih nbwlghwt wagnp-
ubiph wppnwd Jwuuwnd wnwug Yuwwihquunph Yhpwndwt: Nwniduwuhpb
unwgywd wnnniyunubph npn2 phdhwlwu hinfuwpynwiutipp bW hwnyniyeniutubipp:

Yhqpwlyuts unpnypp: Snyg b wnpdt, np wqw-Uhpw)tih nwyghwt nidhs-Yuw-
wnwihquwnp  hwdwlwpgh pwgwlwjnigjwu  wwjdwuubpnwd  hwonnnigjwdp
pupwunw t wgnubph owppnd® pbipbing $niuyghnuw] nbnuyuwws unp dhw-
gnipjnLuitiph unwgdwun:

Uwuwgnigyb E, np (nidhs-uwnwihquunnp hwdwlwnpgh pwgwluwjnipju wwj-
dwuubipnud whpwgnjutiph dJhwgnudp Ypnuinnuweedht wynnluwnwjhnhy wypngtiu
k:

h wmwppbpnieiniu wynphyugwsd Ypluwyh Yww wwpniwwynn dhwgniegntu-
ubpp, deynuwgwsd YpYuwyp Yww wwpniuwynn dhwgnyeniiutph, dwutw-
Unpwwbiu - wyhighwupnh, wqu-Uhpwjtih nbwyghwiht dwutwygbine Yuplnp
wwydwup YpYuwyh Ywwh hgndbpnidu k:

Uwuuwjnud, uwwnwhquwnph pwgwluwjnygjut wwjdwuubpnw ybipp upqwd p-
gnubpnwiu pupwunud £ 200-220 °C gbipdwuwmhéwuntd, huy (nhs-Yuwnwihquunnp
hwdwlwpgnu® 20-40 °C gbpdwuwnhtwuncd:

Anpsuwlwt pwiwlnpynitp: Unwownlyb) Gu wwpg L wbluuninghwwbu
dnntjwynpynn nbwlyghwubip dwuuwjnud, uwinwhquunnph pwgwluwjnipjwi wwj-
dwuubpnud wgnubph 2wppnd wqw-Uhpw)tih nbwyghwu ppwlywuwgubint hw-
dwnp:



Ppwlwuwgyby £ 3-(3,5-nhdbph-TH-whpwani-1-hppnipwuwih opuhdh uhupb-
qp, nwnwuwuhpgtp Bu Jbpohupu  Yndwbpuwgnjugunn  hwwnynieniuttipp
PdCl—h htwn: 8nyg L wnipybi, np unwgywd Yndwtiput, h tnwppbpnyeniu hqwu-
nh, gnigwpbipnud £ wybih pwpép hwywgugndwihtu hwunynieyniu:

Lpuwypwipwlynpymibbpp: Unbuwfunuwlwt  woluwwwuph hhduwlwu pn-
quunwynieniup wpnwgnwsd £ 9 ghnwlwu hnnwdutipnud U 4 dhowqquwihu
ghwnwdnnnyubiph gbynygubipnud:

Wuunpwiiph thnpdwplymdp: Unbuwlunuwwu wpfuwwnwuph hhduwlwu
npnypubipp ubpyuwywgyb) tu 4 dhowqquihu ghwnwdnnngubipnud. 4% International
Conference of Young Scientists “Chemistry Today-2014” (Yerevan, Armenia, 2014);
,,2" European Organic Chemistry Congress”” (Amsterdam, Netherlands, 2017);
,,3™ World chemistry conference’ (Texas, Dallas, USA, 2017); ,,10% International co-
nference on chemistry education and research’ (Oslo, Norway, 2018):

Wuunpwiiph Yunnigjwdpp: Unbuwfunuwlwtu wotuwwnwupp swpwnpyws &
hwdwYwpgswihtu 2wnpywédph 102 Eebiph ypw U Yuqdywsd £ ubpwénipiniuhg, gpw-
Ywtu wluwpyhg, wpryntupubiph puuwpynudhg, thnpduwlwu dwuhg, Ggpulywgnt-
[eIntuubiphg, oguwgnpdywsd gpwlwuniejwu gwuyhg (138 hnnud) b ywpniwwynid
E 5 uywn, 8 wnyniwy:

uchiusuuLh <hUutuuut PNYULHLUNRE3NRLE

Uqw-Uhpwjbih nGwlyghwt wanjubph W dbphdhuplybnnup dwutwygniegjwdp
hpwywuwgyt £ dwuuwynid, wnwug Yuwwnwihquwnph ogunnwgnpddwt: b tnwppb-
pnueinu gpwlwunipjwu dby hwynup' dwuuwind juwnwhquwnnph pugwluwgnt-
pjwip wqw-Uhpwjtih nbwyghwutph, wju nbwpnwd wgnubph dhwgnuwp dbphi-
yhupybinnupu pupwuntd £ pwywywu hwpe b pwpép Gptpny 0.5-3 ¢,80-90 %):

Ugnih onwyntd wgnunh wwnndh wybjwgnidp dhliunytu wwjdwuubpnid pbpnud
E wqu-Uhpwtiih nbwyghwih punhwunip wpwgniyejwu dedwgdwup, npp wywjdw-
uwynpqwd £ nwunwn thnynd wnwowgwsd N*H gnignpnywd peUh prywjunt-
pjwu dbdwgdwdp: Bhon hwywnwy wwwnybpu £ unwgynd whpwgnip onwyntd
EiGYwnpnunnnunp dbphy fudpbph wnwjnypjwu nbwpnud: Wuwbtu, 1 whpwgnihg
(pKa 14.0) 3,5-nhdbphiwhpwgniht (3) wugnuwp (pKa 22.0) hwugbgunwd E nb-
wyghwih wmbnnnigywt dGdwgdwup dnn 6 wugqwd, huly 3(5)-dbehjwhpwanih (2)
(pKa 20.0) nbwpnud nbwyghwjh wnbnnniejniup Ypbwwnynwd £ 3 wugqud: 1,2,4-
Sphwqnip (4) (pKa 15.4) L hdhnwgnip (5) (pKa 14.5), npnug pKa-h wpdbpubipp
dnin GU whpwgnih pKa-h wpdtiphu (pKa 14.0), dbphiyhuplybnnup hbn thnfuw-
gnnd U unyu Ybpw: buy whw nbwnpwagnip (6) (pKa 4.8), npp sh gnigwpbpnid
hhduwjhu  hwwnynieyniuutp, dbehiyhuplybnnuh hbn hnfuwgnnd £ 10-15 p

pUwgpnL:



h wwpptipniginiu dbphidhtpytinnuh, whpwanutiph Junpp wqw-Uhpuytbih
ntwlyghwjnd Ypninnuwnbhhnh hbn dwuuwnid, Yuwwhquwnpph pugwywint-
pjwdp ndywpbgyws k, YpYuwyh Yuwwh hwpbwunyegjudp EiGYunpnunnnunp dbeh;
fudph wnlwjnigywu wwwbwnny: NHEwyghwu pupwunw £ 85-90 °C obpdwuwnp-
dwunid, huYy nbnnnipyniup (8-16 d) Ywiujwd E whpwanubiph punyehg:

R o R
85-95 °C J\
—_—

80-90% R N7 0O

=
Y

Z
L

13-15

1,13 R=R'=H; 2,14 R =CH;,R'=H: R=H, R'=CHj3; 3,15 R=R'=CH;.

Cwayyh wnubiiny gpwlwuntgjwu dbg hwjinuh wyjwubpt wju dwupu, np npny
wqnubp opwjhu dhowywjpnud wybifh htoun Gu dhwunwd Ypluwyh Ywwhu, whpw-
gnjutiph dhwgnuip Ypnuinnuwinthpnht hpwywuwgybi £ uwl opp ubpluynipjwdp:
Mhpwanip (1) b 3(5)-dbphiwhpwanih (2) nbwpnu Gptiph fwlwu wwpptipnuyeniu
sh nhundby, huy whw 3,5-nhdtphwhpwanih (3) nbupnud unwgyt £ 16 whpwgn-
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lh Ehyanghlyihy  dhwgnigniup,  nph - Yunmgdwdpl  wwwgnigyty £ MH4U-h
wjwiutiph hpdwu Ypw (uy. 1).

LY. 1. 2-(2+(3,5-Hdbph-TH-whpwan|-1-h)upnwhy)-6-dtieh|-1,3-nhopuw-4-
nih (16) Ywnnigwdpp puwn NYU-h nyjwiubph:

16 Uhwgnipjwu b4, UUM 'H uwblwnpw) nwnwduwuhpniginiututipp gnyg
wybtightu, np unwgywd wpgwuhpp [(Nényend (TUUO/CCls-1:3) hptiuhg ubplyw-
jugunud £ Gipynt dhwgnieyniuutiph (16 W 17) fuwnunipn' 3:1 hwpwpbpngjwdp:

R R
8 g
)O\/\\O )OU\OH
MOH ~o
16 17

16 Uhwgnyejwu ndnyph (CCls, pinpndnpd, ptugn)) et b4 L b’ UUN H
uwbunpnd h hwyn BU quihu winbhhnwhu fudph punpwgpwywu Ywuntd-
ubipp, npnup pwgwwynud Gu pnipnuywu yhdwyh bY uwblupubpnd: <wodh
wnubny unmwgywsd ndjwiutpp (P4, UUMN H, NYU) Yupbh b Gupwnpb, np
(nnypend 2-(2-(3,5-nhdbph|-TH-whpwan-1-h)wpnuhy)-6-dbeh-1,3-nhop-
uwt-4-np (16) U 3-(3-(3,5-nhdbiph|-1H-whpwan|-1-hy)-1-hhnpopuhpnysopuh)-
pnigwuwn (17) ginuynid Gu hwywuwpwygnnigjwu dbe puwn ybpp pipdwsd utub-
dwjh:

Cwlwnwy dbp uywuwsh' wqw-Uhpwjtih nbwyghwu 1-3 whpwgnubph b
Ypnnnuwepryh dhol dwuuwjnid, juinwhquunph pwgwlwjnypjut wwjdwuub-
pnud, Ypninnuwinbhpnh hwdbdwwn, wybih hbown b pupwuntd (85-90 °C, 80-90%)'
ptiptiny 1-3 whpwanubph 18-20 hwdwwwwnwuluwi prenutph unwgdwup:



R 0 R
R' . R” N 0O
N 85-90 °C; 3 ¢
1}_1 3 73-77% MOH
18-20

1,18: R=R'=H; 2, 19w R= CHj;, R'=H; 2, 19p R=H, R'= CHj; 3, 20: R=R'= CH3.

thon hwjwnwy wwwnybpu b unwgyt) 3,5-nhdbphwhpwgnip bW Ypninnuw-

rpRUN ERpL tupbph thnfuwgnbgniejwl ntwpnd, ntwyghwih wpqwuhp 21 tu-
ptpp wnwewuntd £ punwdtup 11 % Gipny:

L b ]

85-90°C;3 ¢
3 )\/u\/\

Jdbpp upywd wpryniupubipp hpdp wnybghu hUrawr}nb[, np wjuwnbin Ywpunp nbp
E juwnnd nbwgbuwnh prywihtu punypep: Uwlwiu, huswbu wwpqybg hbwnwguw-
jnwd, wnwppbip pentph ubpywnigywdp (H20, CH3COOH, PhCOOH, w-wnnint-
nunydnpent) unwgytight wnnniyunubp gwdp Gptipng Ywd b nbwyghwu pun-
hwupwwbiu spupwgwy:

Lpnd-dwuu uwblwnpw| wuwihgh nunwuwuhpngjwdp wwpgybg, np 1-3 wh-
pwgn(utiph Jhwgnip Ypnunuwppyht niuh wywnnwwwihnhly punyp, wjuhupu'
whpwaqnih (1) dhwgnudp Ypnuinuwpeyht 3-(TH-whpwgni-1-h)pnipwwppdh (18)
wnluwjnugjwdp nbwyghwih uygpnd wybh wpwg £ pupwund, pwu' apohuhu
puwgwlwjnigjwt wwjdwuubpnud.

Swpniuwlbiny wotuwwnwuputipp £ 1-3 whpwgnjubph b shwgbigwsd peniutiph
thnfuwgnbgnipjwu nwnwiuwuphpnigyniuubph nipnnuejwdp, hGnwgnunyt) Gu uwl
1-3  whpwgnjubph thnfuwgnbgnieniuubpp  nwpstwepdh  htn  Jwuuwnud,
Ywwwihquwinph  pugwlwjnigjwt  wwjdwuubpnud: Ldwu nbwpnd  YpYuwyh
Yuwwt wywnhyugyws b nwppbp wygbwwnnp fudpbpny, npnup guuynwd Bu updws
Yuwwh wwppbp pubnubpnd: Uu nbwpnd wnlw Gu Gpynt mmwppbp nbwlyghnu
Yuunpnuubn (Yuipplwinhntubin), U unytn$hin Yupnn & hwpawlysy Ynbuwyh
Ywuwh a- Ywd Bnhppbiph ypw' wnweowgubinyg Gpynt hgndbp dhwgnieniubp pun
uinnpl pipdwd ufubdwyh:

Cwdwéwju UUN H uwblunpw) nwnwuwuppnigyniuutiph hnfuwgnbgniejwu
wpryntupnid unwgynud £ 22 dhwgnieniup, nph Bplswith NOESY UUN uwblunphg
wwinqyt £, np gninuggnit niuh Oytiiphwnigliph dhgniywiht EbtLnp” $tuhy fudph
o-onpwdhuubiph b wgnwnh wwnndhu dhwgwé CH tudph wypnnnuubiph dhol, huswbu
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uwl npw  pwgwlwnpniup'  Unyu  onhpph  9pwdhuubph L CH: fudph
wpnwnuubiph dholi: Uw hwunwwnd £, np whpwagnh b nwpstwepyh
thnfuwgnbgnieniut pupwunw £ COOH fudph ujwwdwdp B- nhppnd gunuynn
wdfuwdup wwnndh Jwutwygnipjwdp:

R
|\
R 0 RN o
/ \N Ph/\)]\OH )\/U\
R P Ph OH
80-90 °C; 3 ¢ 0 22-24
1-3
N Phi OH
N
R' SN
"
R

1,22 R=R'=H; 2, 23w R= CH;, R'=H; 2, 23p R=H, R'= CH3; 3, 24 R=R'= CH;.

1-3 Mhpwgnjutiph thnfuwgnbignyeniutbpp nwpsuweeyh htwn, h wnwppbpni-
pintu - Ypnunuwppryh, ndwpbgwsd Gu: 22-24 Uhwgdwu wpgquwuhpubipp
(80-90 °C, 3 &) unwgyby tu 7-20 % bptipny: <wdwuwywu E, np wwppbp wy-
gbwwinp fudptipp (Ph, COOH), qunuybiny Ypluwyh Ywwh wnwppbp pubnubpnid,
wwuphywgunwd Gu YpYuwyh Ywwp b ndupbgund Gu wqu-Uhpwjtih nbwy-
ghwu:

Uquw-Uhpwjtih nbwyghwu  1-3 whpwgnubph b dwithtwepeyh nt npw
hgndbp dnidwpwppryh htin wnwoht wugqwd nwnwuwuhpyb £ dbp Ynndhg: Wu
nbwpnd punpgbp Gu wjuwhup EGYunpndh) nbwgbunmutp, npnugnd Ypluwyp
Ywuwp gwnuynd & Gpynt unyu EiGYunpnunwygbiwunnp fudptiph dholi.

HO,C ~ COH
€S R
R > / \
' /N
R' -
N HO.C, )\/CO H
H = HO,C ’
1-3 [ oM 2527

1,25 R =R'=H; 2,26w R=CHj;, R'=H; 2,26p R=H, R'=CHj3; 3-27, R =R'=CHj3;,

huswbu hwjnuh £, wqu-Uhpw)bih nbwlghwih pupwgpl wnweoht hbpehu
wwjdwuwynpwsd £ Ypyuwyph Ywwh hwplwunigjudp  EGYunpnunwygbwyunnp
8



fudph wnQuyniejwdp, hugp phpnud £ upqwd preuh ElEhupndhinejwt wéhu: Uu
ntwpnud whbwp tp uwwub), np 1-3 whpwgniubph hnfuwgnbignieniup dwithuw-
peryh hbwn dwuuwjnd wnwug Ywwwhquwnph swbwp £ pupwuwn, EtYupn-
Shinyeywu ns pwdwpwp wwwbwnny' hwdbdwwnws Ypnnnuwinbhhnh Yud Ypn-
wnuwpepeyh htwn: Uwlwiu 110-130 °C obpdwuwmhdwund 1-3  whpwgnjubpp
80-90 % bijptipny wnwewgund Gu 25-27 wnnniynubpp:

Ldwu hwdwlwnpgbph Yppwnndp wqu-Uhpwjbh nbwyghwubpnid, huswbu
hwjnup £ gpwlwunieniuhg, pupwunud £ mYndytpuh wnwowgdwdp, npp hb-
nwguwjnd Yepwdynid £ o-Yndwytpup, wjunthbnl' hwdwwwwnwuluwu wnnniyun-
ubiph:

h wwppbpnyentu dwibhuwepdh, ybpohuhu hgndbip dnidwpwepeniu sh thn-
fuwgnnw 1-3 whpwgnutiph htn dwuwind wnwug Ywwwhquwnph: Wuwnbin
hwjwuwlwu £, np wwwbwnp E- U Z- hgndbpubiph prywjuntgniuutph tnwppb-
pnipjniut |k (E- 3.02, Z - pKa 1.85):

HN—N /—\ . N

4\;& +HOOC COOH —_—
N .
HN—N

\
v 7-Yndwybpu

HOOC COOH HOOC COOH
< . K
HN—N @ N—N
@ U
o-Uniwtipu Ubpowlnip (25)

Spwlwunigjwu by pugwlwinud Gu ndjuiutpp dwuuwnid, Juunwhquunn-
nh pwgwlwinipjwdp wanjubph thnfuwqnbgnuejwu Japwptinu) wiuwhup ntw-
gbunubph htw, npnugnd Ypluwyh Yuwp deynuwgwsd b EGYunpnunwygbu-
winp fudphg:

Utip Ynndhg nwniiuwuhpyby £ wyhighwuhnh thnfuwgntignigniup 1-3 whpw-
gnjutiph htwn: Muwpqyby k, np Yybpohuubpu 90-100 °C obpdwuwmpbwunud sku thn-
fuwqnnd wyhighwunh htun:

Uwlwju, thwy upquynid 200-220 °C osbpdwuwmnpbwunid, dbgq hwennytig hpw-
Ywuwgub) 1-3 whpwanubph thnfuwgntgnyeniup wihighwupnh htw: Unwgdwd
28-30 ybpowynuebiph Gptipp Ywqdb) Gu 60-80 %, pun npnut* pwndp bipp hwdw-
wwwnwufuwunw k£ 3,5-nhdbphiwhpwgnihu (3), npu nwuh wybh d6d hhduwjunt-
[EIntu (pKa 4.3):



R R

90-100 °C
—X—>
4 \N + /\/CN I\
RN e R _N
H 200-220 °C

)\/CN

28-30

1-3
1,28 R =R'=H; 2,29w R =CHj, R'=H; 2,29p R =H, R'= CH3; 3,30 R =R'= CH;.

Lwywuwpwp, pwpap stipdwunmhbwund wyhpwgn{ubph hhduwjuntgjwu sunp-
hhy wtinh £ niubund withighwthnh hgndtipnud dbphiwyphinupwnphih, npu £ gni-
gnpndwu dbe dwnubiny ElYunpnunwygbwywnp fudph hbw, dwutwygnud | wqu--
Uhpwytijh niwlyghwjhu:

NN A L N 1B //\N

Cwlwuwywu £, np 1-3 whpwgnubph hhduwjunigyniup  pwwpwp sk
90-100 °C gtipdwuwnhbwunwd Yybipp updwd hgndbipnudu hpwlwuwgubint hwdwp:
Uju Gupwnpnieniuutpt wwwgnigbint hwdwp nwnwduwuppybg wybih pwpénp
hhduwjunipjwdp  odndwd  wdhuubph' dnp$njhup (pKa 8.36), whwbphnhup
(pKa 11.22) U whpnihnhuh (pKa 11.27) quppp wiihighwuhnh htiw: ®npétipp gnyg
wytighu, np ybipnhhgjw wdhuubpp 80-90 °C gbipdwuwnpbwunwd dwuuwjnd Yw-
wmwhquwnph pwgwwnipjwu  wwjdwuubpnd thnfuwgnnd Bu wihghwuhnh
htwn' wnwowgubny hwiwwwwnwuuwu 34-36 wnnniynubpp 70-78 % bypbipny:

) Q)
1 H )\/CN
O

N
H

() .

N
33 H

3
34

32 CN

35

QO

CN

2,

36
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Unwgyws wnjwubpp Jywind Gu wjuy dwuht, np dbehuwhtu fudpny
daynwwgyws YpYuwyh Yuww wwpniuwynn EiEYnpndhp wiybuubph wqu-Uhpw-
Jjth nbwyghwubpnw pungpybint hwdwp wuhpwdton £ ytpohuubiphu hgndtpni-
dp, npu pupwund £ pupép oipdwunmpéwunwd (200-220 °C) Ywd wqgnjubph hhd-
Uwjuniejwu npnawlh wndbpubph nbwpnud:

h wwppbpnigintu Ybpp upwsdh, onip-wigbinntu hwdwlwnpgnd Yuwnwihwnhy
pwuwyny KOH-h ubpYwynigjwdp 1-3 whpwgnubpp ubUjwywihu obipdwuwnp-
dwund thnfuwgnnud 5u wyhighwupnhp htw:

R
J\ |\
O
R,/ngj * /\/CN L R' N
II:]I H,0/wgbunnl
CN

28-30

1-3
1,28 R =R'=H; 2,29w R = CH;,R'=H; 2,29p R =H, R'=CHj; 3,30 R =R'= CH;.

Mhpwgnjubiph Ynnpnhuwghnu dhwgnyeniuutiphg (wy hwjwnup Gu hwnwwbu
wugnuwjhu dGwnwnubph hnuubpp htwn Yndwtpuutbipp, dhugnbin pwulwpdtp db-
wmwnubiph htiwn npwup gpbipl nunwWuwuhpywsd stu: Wu pwgp [pwgubiint hwdwnp
nwnwuwuhpyt) b wqw-Uhpwjth nbwlyghwin unwgywd npn2 wnnniynubiph
YndwGpuwagnjugunn hwwyniginiuubpp PdCl-h htiwn:

1-3 Mhpuwgnjubiph 2wpphg puwnpyt Bu 3,5-nhdbehiwhpwagnih wewugjwiutipp
(L): Ldwu punpnignut wnwohtu hbppht Wwjdwuwynpywd tp upwuny, np w-
gniutiph owppnud Ytipghuubipu wdblwdwwnsthu Bu pE hupuwnpdbph U pE uhupb-
gh hpwlwuwgdwtu wbuwuyntupg:

R= 15, CH;CHCH,COH. 20, CH;CHCH,COOH; 21, CH;CHCH,COOEt; 30, CH;CHCH,CN;

Undytipuwgnugdwu hwdwp dbp Ynndhg ogunwgnpdyby b PdClh-h (wygbiw-
winn) opwpepywihu nwénypep (PACh-p opnud sh (nidynud), U jhquiunh bpwunjwihu
(nwnyep: Pnpébipp gnyg wnybightu, np [hqwun (L) : wygbwyunnp — 1:1 hwpwpbpni-
pjwu nbwpn ubbjwlwihu obpdwunmhtwunwd YndwGpuwgnjugnid sh pupwuntd,
huy wybh pwpép sbpdwuwnpéwunwd (60-80 °C) ufwwyby £ Pd*-h bpwlywug-
unud dhugl PdO:
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Utp Ywupdhpny, twfu b wnwe L upuptiqud hquunubipnid R wnbnwlwihs-
ubipp dnwn guuybing Ynnpnhuwghnu N2 Yunpnupt, nwpwdwlwu ndwpnt-
pInu BU wnweowgunwd Ynnpnhuwghwih hwdwp: Wuwnbin hwpy E ugb), np funupp
qunud £ Pd*-h dwuhu, pwuh np whpwaniubpp hnhnfuwlwt  Jubunw-
Ywuniejniu niubignn dbwnwnubiph htin hbpnnyeyudp Gu Yndwbpuutp wnweowg-
unud:

Spypnpn Yupunp wnwuduwhwnynigyniup wwjdwuwynpgws £ wyhpwgnjwjht
onwyh hphduwjunieyniut wwwhnynn N2 wgnunph wwindny: dbpohtuu, whpw-
gnjwjhu onwynw guuybiny N1 wgnunp wwnndhtu wudhowywu hwplwuniypjwdp,
EiGYwnpwumnwwnply thnfuwgnbignygiwu dbe & gunnugnd npw htiwn, husu b pbipnud £
hdphnwgnih  hwdbdwwnigjwdp  (pKa 7.03) hhduwjunyeuu  hnppwgdwup
(pKa ~ 4.3):

wayh wnubiny ybpp Upwd tplunypubipp, npnpytig upywd  |hquiunubinhg
uinwuw| unp dhwgnieniutbp, npnup Yuwpniuwybu jpwgnighs Ynnpnhuwghnu
yGuwnpnuubip: dbpp pbipqwd |hquunubiphg wdtuwhwpdwpp  3-(3,5-nhdbeh-1H-
whpwani-T-hppnyawtwiu £ (15), nph hhdwu Ypw uhtptiqytg 3-(3,5-nhdbiph|-1H-
whpwagni-1-hppnipwuwih opuhdp (37) L nwnwitwuhpytig ytipohuhu Yndwytipuw-
gnjugunn hwwnyniejniuutipp PACl-h htwn:

c

() /[\( L —Cl
N _-Pd
/Qg NH,OHHCI A H,O/HC], / /\N, |

— N | + PdClL N X
)\/\ )\) / oH
o

15 37 38

Cuwn UUN H uwbtywph wdjwjubph 37 whpwgnwjhtu opupdu hptiuhg ubipluw-
jugund b upl- W wbipp- hgndbpubph fuwnungpn' 1:1 hwpwpbpnugjwdp, npu w-
wuwgnigyby £ wju thwuwny, np UUNH uwtlwnpnid h hwjin Bu quihu Eygnghyiphy
hdhup OH fudpbiphu punpn Gpynt Yiwunwubp 10.11 W 10.75 d. p. dwpgbpnud:

Unwgywd 37 opuhdp ubtjulwiphu obipdwuwnphéwunid PdCla-h htinn wnweowg-
unud £ 38 Yndwtipup, nph Yunnigywdpp hwuwnwwnyb E NHYU-h dhongny (uy. 2):

38 Undytipuh 9bpdwiht hwwnynieintuubiph nwnwWuwuhpnieyniup gnyg wnykg,
np ytipohtuu 200 °C L wybih pwpép obpdwunpbwuntd tnwpwgubiihu Ynpgunud k
quugywsh 50.6 %-p, npp hwdwwwwwufuwund £ (hquunh dbl dniynyh quit-
qwdhu.

A
PdL)Cl, —»  PdCl, + L
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Cuwn NYU-h, Yndwtipuwgnugdwup dwutwlgnid £ ng dhwju opupdh wgnunp
wwnndp, wy] bwl whpwgnwihtu onwyh N2 wgnwnp wwnndp' wnwowgubiny jnpwu-
nwdwuh ghyhy 38 dhwgnieyniup:

LY. 2. 3-(3,5-"hdbeh-TH-whpwgni-1-hp)pnypwuwih opuhdph 38 Yndwbpuu
puwn YU wuwihgh wnyjwiubph:

Pwgh wjn hwdwdwju uwblunpw] wuwhqubph wndjwiubph (b4, UUN H)
wwnqybig, np wju wwjdwuubpnud ng dhwju Yndwtipuu £ puwjpwyyntd, wyl (hqwu-
np PdCl-p ubpyuynigjudp nbhpnpwwnwgynud £ wnwowgubiny hwdwwwwnwu-
fuwtu 15 upwinphp:

S I\
N7 |N/ Pd2t/A N
—H;0 )\/\\N
37 15

38 Uhwgnigjwt hwpwlhg dhwgnigniuubpp Yuwljws Gu 21 wnwugpndy,
wnwowgubiny wuuwhdwu Gpywp onpw [010] ninnniejwdp, O-H...Cl dhodn|tynt-
lwjht opwdtwywi Yuwtiph 2unphhy (uy. 3):

Utp Ynndhg nwnwuwuhpyby Gu PdCl-h, 37 [hquunh L 38 Yndwtpuh Ytu-
uwpwuwlwu wywnhynipniuutipp (50 dg/lyg swihwpwduny dyutiph ypw): Lbwnw-
gnunipniuubpp gnyg Gu wydk, np ybpp updwdubiphg 38 Undwbpuu niup
pwpdp  hwlwgugnwwiht  hwwyneniu (wgnbignigniuubpp Jugdnd — Gu
40-60 %):
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LY. 3. 3-(3-(3,5-Hubieh-1H-whpwan-1-h)pnpwuwih opupdh W PdCl-h 38
YndwGpuh wuuwhdwu GpYup onpwu [010]:

Nwnuuwuppyb) b bwl yhpwgnih 2wpph wnwouwihu wdhuubph, dJwutwyn-
pwwbu 1-(2-wdhuntehp-3,5-nhdbehiwhpwanih (39) Jwnpp  dbphiwlyphjwnh
htwun Jwuuwjnud wnwug Ywwnwhquunph ogunwgnpddwu: h wwppbpnyeiniu 1-3
whpwaniubph, wjuntin huwpwynp £ bwl dnun- b Gpyunbnuywuyws wpgwuhp-
ubph wnwowgntd:

Unnduwlh nbwyghwubiphg funwwthbint twywwwyny 40 dnunwnnniyuinp
wnwowgntdu hpwywuwgyb) b ubbjwywihtu obpdwumptwund ntwgbunubph 1:1
dnjwjhu hwpwpbpniegjwt wwjdwuubpnud (W 6wuwwwph): UYGh pwpép obipdwu-
whéwunw (100-110 °C) nbwgbuwmubph 1:2 dnwjhu hwpwpbpnypjwu nGwpnud
1-(2-wdhunkreh)-3,5-nhdbehiwhpwanihg unwgyty b 1-2-wdhuntphy)-3,5-nhdb-
rhiwhpwanih (39) U dbphiwynhjwwnh dhwgdwu 41 Gplunbnulwws wpgquuhpp
(P Swuwwwnh):

0\
gt ﬁ ﬂ
N’ s lOOllO"CGd
k/ﬁ qu p \/\n/

O
39
40 41

Wuwnbin hwpy k ugky, np 40 L 41 dhwgnigyniuubipu hpbiughg ubiplujwgunid Bu
pwywlwu dwpnip dbpowuniebn (pun UUN 'H uwblwph wdjwiubph dwppne-
EIntup Ywuqgunuw £ dnin 96 %) L hwply syw hbwnmwqw ogqunwgnpddwu hwdwp pn-
pbti; Mbwp E ugkil, np pnpdwu dwdwuwly 40 dnunwnnniyunp dwuwdp hhnpnihg-
ynuw b wnwowgubing 42 dhwgnieniup, npp gnjnigyntu niuh dhwju 42w pbunwp-
uwjhu auny.
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/[N/\g o) (l) CAHLOZSI)> /@i HO o | — /[N/\g o__0O
J S e J

40 42 42w

40 Uhwgnigyniup hubipin dhowdwypnud pnpbthu Jbpp tpdwd Gpunypep sh
uywuwynwd, huy 41 dhwgneniup pnpbjhu Bupwpyynd £ pwjpwjdwu dhusl
Glwujnie 39 wdhunkphwhpwgni:

YUnnduwjhtu gnewnd whpwqanih onwly wwpniuwynn 43 whphdhnhuwhu U 45
whwbphnhuwjhu dhwgnieniuubipp unwuwnt uwywwnwyny (Ytpohuubpu hwyntup
Gu hpbug YEuuwpwuwlywu wywhynigjwdp) nunwuwuhpyti £ 40 dnun- U 41 np-
dhwgdwu ybpowunyebiph ghynudubipp:

Uwngwjht pwgwfuwpepryn dhowywjpnd, 50-60 °C obpdwuwmhbwund 40
dhwgnipjwt tnwpwgndp dhquujnieh hbwn ptipnud t1-(2-(3,5-nhdbehwhpwgn)-1-
hptrehpnhhhnpnuhphdhnht-2,4-nhnup (43)  wnwgwgdwup: Npwbu Ynnduwyh
wpgqwuhp Ybpp Uodws wpngbiuntd wnwowunw | twl ghwunipwepent (44):

%, L i
7\ (I) H,N” "NH, (YO S

N
N 0 - N HN” ~NH
N H\j/ CH;COOH NS )\ /&
K/N 50-60 °C hid o7 NS0
0
40 43 44

41 Unnniyunp ghljwgnwu hpwlywuwgyby b vwwnpndh dbehjwnp wnlwjnt-
[pjwdp, snp pbugnih dhowywypnud: MHEwyghwu tygnebpdhy &, pupwunw 50-60 °C
otipdwuwnhbwund:

O, O\
| N
K/N\/\n/o K/N
(0]
41 45
Unwgyws 40, 41, 43-45 Jbpowujnyebiph Ywnnigwédpubipt wwwgnigyb) Gu
h4, UUN 'H uytyupw) deennubipnyd b wmwppwihtu wuwihgh wndjwiutpny:
Ugnjubiph yhupjwihu dhwgnyeniuubpp nbnbu wugjw] nwph 60-wywu pYw-
Ywuubphg hbwnwppppt) Gu phdhynuubiphu:
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Lbwnwppppnipjniup udwu dnundbiputpph uywwndwdp ywjdwuwynpdwsd bp w-
nwoht hbpphtu wju hwuqwdwupny, np wyu Jhwgnyniuubpu punniuwy Gu pE
wnihdbpytine U el unwynihdbpybine:

Unwnihdbpubipnd wgnjwiht onwyh wnfwjnieniup wnihdbpht hwnnpnnud £
wgn(ubphu punpn hwwnyngyniuubp' pwpdpwgunud b npwug sbpdwywyniuniyent-
up, h hwjin U quihu Yndwbpuwagnjugunn hwnynieyniuubp W, np wdbkuwpunpn-
opu b, bwwuwnnwd | ybpohuubpphu YEuuwpwuwlywu wynmhyniejniuubph wéhu:
Lwjinup Gu udwuwwhw dhwgnieyniuubip, npnup gnigwpbipnud Gu hwlwuuywghu,
hwlwpwnglbnwjhu wywhynipjniuutip:

Glutiiny ybpnhhojwihg dbp Ynndhg nwniduwuppyby Gu 3-(3,5-nhdbeh-1H-wh-
pwgn-1-h)pnipwuwih (15) opupnugdwu U Ybopwlwugudwu nbwlghwubipp'
Uywuinwy niubuwny hbunmwguind npwug hphdwt ypw upupbgb whpwanih 2wp-
ph unp yhuppwjhu dnundbputip:

Mbwnp E ugky, np 3-(3,5-nhdbph-1H-whpwan|-1-pppnipwuwreryh (20) uhu-
REqU  hpwlwuwgyty £ Guyht  3,5-nhdbehwhpwagnih (3) L Ypninntwpeeyh
thnfuwgnbgnipjwdp: Ubkp Ynndhg wnwownlyty £ twl 20 pnipwuwpepyh uhu-
pligh 2-pn 6wuwwwphp' 3-(3,5-nhdbph-1H-whpwan|-1-hppnipwwih (15) opuh-
nwgdwdp' dhodwq Yuwnwihgh wwydwuubpnid:

<wgnpn thninud dep Ynndhg ppwlwtwgytiy £ 3-(3,5-nhdbph-1H-whpwgn-1-
hppnipwuwpedh (20) Yhuhy tupbiph utwgnup Jhupjuwgtinwwnny uunhlyh wgb-
wnwwnh U uwnwhwnhy pwuwyny dédpwlw pryh ubplyuwniejwdp:

(0]
Fagare s

N N (o)
ngoro L
0/\
48

o
OH
20

fatl Hg?*/H* gnygp Ywwnwihgnid £ hwdwwwwnwufuwu 20 wyhpwgnipnipwuw-
pryh yhuphpwgnuip, wjunuwdbuwjuhy Gpbpp s6u gipwquugnid 25%-p:

Cupniuwybiny yhuhpwihu 2wipph dhwgnipyniuuiph uhtiptiqp, dtp Ynndhg
nwunwuwuhpyb b uwle 3-(3,5-nhdbeh-TH-whpwani-1-h)pnypwuwh (15) Jbpw-
Ywugunwip NaBHs-h oqunipjwdp U unwgywsd wpgwuhph yhuhjwugnidp:

Lowd Ybpwlwugunwip hwennybig hpwlwuwgub) depwuninid 10 °C-hg gwdp
obpdwuwnhdwunid, uwywju shweonnytig unmwuw| tywwnwywihu 49 hwdwww-
wmwufuwt uwhpnh huhjwiphtu Gebpp: Cunpwsé 20-50 °C gbipdwuwnhbwunid
Hg?-h wnh ubipywyniejwdp nbinh £ niubunud ynihdbpdwu wypngbu:
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I\ Saf:f ! /\N 2~
N’ 0 o —  » Anjhatp
)\J )\/\ He?*
15
Ujuwhuny, yuunwpywsd nLunLdULuuhnmmeU‘uhnh opowuwlubipnud dbkq hwenn-
ytg ppwywuwgub] updwsé nbwlghwubpp dwuuwjnud Yuwnwhquunph pwgw-
Yujnigjwu wwjdwuubpnwd, huswbu twl ndhs-Yuwnwhquwnp hwdwywpgnid:
Ppwywuwgyb] Gu wquw-Uhpwbh nbwlghwihg unwgywsd wnnniynubph npng
phupwlywu thnfuwnpynidutipp:

cRruyYUsSnhE-3NkLLEN

1. Mhpwgnjutiph 2wppnd wqw-Uhpwjtiih nbwyghwt hwpp pupwund £ dwu-
uwjnid, Juwwwihquwnph pugwywniejwdp:

2. Ugnih onwynwd wgnnp wwnndh wybjugndp dhuunytu wwjdwuubpnid pbipnud £
wqw-Uhpwjth nbwyghwih punhwunip wpwagnejwu dtdwgdwup, npp wwjdw-
uwynpjwsd £ nwunwn thnynd wnwowgwd N*H gnignpnwsd prUYp prrYw)-
unpjwu dhdwgdwdp: Bhon hwwnwl wwwybpu £ unwgynid, Gpp whpwgnih
onwynd wnlw Gu EGYwpnunnnunp dbeh) fudpbpp:

3. Ubiynwwgyws Eiilupndhi Ynhuwyh Yuw wwpniiwynn wyhighwupnp wh-
pwgnutiph htwn hnfuwgnnud £ Ywd pwpép gbpdwunpbwund wd k| hhduwghu
Ywwwihquwnpubph ubpywniejwdp:

4. Nuwnuuwuppyby b wqu-Uhpwjbih nbwyghwih dhongny unwgywd wnnniywn-
ubph YndyGpuwgnugdwu hwwnynieyniuutipp PACl-h htin b wywpqyb) £, np
PdClo-h htwn Yndytpuwgnjugdwt wwjdwup thqwunh phnbunwuwnnieniut k:

Uwnbuwlununipjwtu  hhduwlwu  pnjwunwynyniup wpunwgniyus L
hEnbw| hpwwwpwynidubpnd

1. Khachatryan H.N., Hayotsyan S.S., Attaryan H.S., Hasratyan G.V. Aza-Michael ad-
dition of azoles to MVK. 4" International Conference of Young Scientists “Chemistry
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€AVHeHVE a3010B K METUIIBUHUIKETOHY Mo asa-peakumn Muxasna. MOX, 2015, 1. 85,
Bbin. 4, c. 692-694.
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ACMWK HBEPOBHA XAYATPAH

PEAKLIUA A3A-MUXA3JIA B PALY A30/10B U JANbHEALLME
MPEBPALLEHUA NONYYEHHbIX AQJYKTOB

PE3IOME

WccnepoBaHa peakuua asa-Muxaana cpenyn asonos (nupason, 3(5)-metunnupason,
3,5-gumetunnupason, 1,2,4-tpuason, umupason, TeTpason) C METUIBUHUNKETOHOM,
KoTopaA MpoBOAMIAck B Macce B OTCYTCTBME KaTanusatopa. [lokasaHo, 4To B 3TOM
peaKkuMW KUCNOTHOCTb a30/0B MUrpaeT BamHylo ponb. [loBbllleHne KUCNOTHOCTM
BblLLEYKa3aHHbIX a30/l0B MPUBOAUT K 3HAYNTENbHOMY COKPALLEHWUIO MPOJOMHKM-
TENbHOCTU peaKkLun, 4TO ODOYCNIOBNEHO YCKOPEHUEM NUMUTUpYOLLEe CTaguu, a 3TO
CBA3aHO C YBENNYEHUEM KUCNOTHOCTU COMpsKeHHo! kucnotbl. [Npu yBenuyeHumn ymc-
na 3NeKTPOHOJOHOPHbIX METUIBHbIX TPYNN B NWPa3ofibHOM Konblie Habniopaetca
MPOTMUBOINONOMKHAA KapTUHa.

B BbieynomaHyTOil cucteme ulyyeHo B3aumopeiicTBue nupasonos (mupason,
3(5)-meTunnupason, 3,5-AVMETUNNUPA30N) C KPOTOHOBLIM anbaernaom. bbino noka-
3aHO, 4YTO B3aWMOAECTBME BbILLEyKa3aHHbIX MMPa3osoB C KPOTOHOBbLIM albAeruom
ycnewHo mnpoTeKaeT MpW COOTHOLUEHWU peareHT:cybcTpar — 1:2, Tem cambiM
obecneunsas Bbicokue Bbixoabl (86-91 %).

MpuHuMas BO BHMMaHMe W3BECTHblE [aHHble W3 JWUTEpaTypbl O JIETKOM
MPUCOENVHEHUN HEKOTOPbIX a30f0B K [ABOWHOW CBA3M B BOAE, [AalbHeliluve
uccnepoBaHua 6binu NpoBefeHbl B 3TOM HanpaBneHuu. Tak, B3aumopelicTBue
M1pasosioB C KPOTOHOBbIM albAernom npoTeKaeT B BOAE HeofHo3HauHo. B cnyvae
nupasona u 3(5)-meTunnupasona peakuua NpPUBOAUT K COOTBETCTBYIOLLIMM aAayKTam.
B 1o me Bpema, B cnyqae 3,5-pumeTunnupasona 6bin0 MONYHEHO LMKANYECKOE
coefMHeHNe, KOTOpoe ABIAETCA pe3ynbTaToM JalbHeillero B3auMOAencTBuA pea-
reHTa c apjykiom B BojHoili cpege. CTpoeHue UMKNMYeckoro npodykta 6Obino
nokaszaHo ¢ nomotubto PCA. UK n AMP 'H cnekTpanbHble faHHble nokasanu, 4To
BbllLieyKa3aHHOe COeAWHeHWe B pacTBOpe W B CrjaBe npepcrasnAaeT coboil cmecb
2-(2-(3,5-pumeTun-1H-nnpason-1-un)nponun)-6-metun-1,3-nguokcan-4-ona u 3-(3-(3,5-
anmetun-1H-nupason-1-un)-1-ruppokcn)bytaHona B cootHoLueHun — 1:3.

B3aumopelicTBre BbilLeyka3aHHbIX NUPa30MoB C KPOTOHOBOW KWUCNOTON B OTCYT-
CTBME KaTanusatopa U pacTBOPUTENA, BOMPEKN OMUAAHWAM, NPOTEKAET Nlerye, Yem c
KpoToHOBbIM anbgernpom. [logobHoe aBneHne Habnopanocb Takike Npu B3auMo-
JeiictBun 3,5-gMMeTMnnNupasona U sTUnoBoro 3dmpa KPOTOHOBOW KMCNOTbl. Bbiwe-
npvBefeHHble pe3ynbTaTbl MOKa3anu, YTO 3[E€Cb BamHYH POfb WUIrPaeT KUCIOTHOCTb
rpynn B anekTpocpune. Ham ypanocb BbIACHWUTb, Y4TO peaKkuMa Memay Mupasonom u
KPOTOHOBOIA KMCNOTOI ABNAETCA aBTOKATaNMYECKUM MPOLLECCOM.
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[lanee 6bIn0 M3y4yeHO B3aMMOAENCTBME MUPA3ONOB C KOPWUYHOW KUCNOTOl B
OTCYTCTBME KaTanusaTopa. YKasaHHaA peakLusA, B OTIMYME OT KPOTOHOBOrO anbpe-
rMaa, 6bino 3aTpyaHeHo. Mo-BuaUMOMY, pa3nnyHble 3NeKTPOHOAKLENTOPHble rpynmbl
(Ph, COOH), HaxopALLMecA Mexay pasnuyHbIMK MOMKOCaMU ABOMHOIN CBA3N fe3aKTU-
BUPYIOT 3Ty CBA3b U 3aTPYJHAIOT asa-peakunto Muxasmto. lNonyyeHHble faHHble COB-
napfaroT C IUTEPTYPHBIMY.

MNpepnonaraetca, yto peakuusa asa-Muxasna NUPasonoB C ManeMHOBOW KUCNOTOM
npoTekaeT uepe3 obpasoBaHMe 7T-KOMMNEKCa, [fanee O-KOMIIeKca M MpOBOAUT K
COOTBETCTBYHOLLMM afAyKTam c Bbixofamu okono 80-90 %.

B oTnnune ot manemHoBOW KWUCNOTbI €€ reomeTpuyeckuii nsomep — cpymapoBas
KWcnoTa NpakTUHecKn He B3auMOAeliCTBYeT C nupasonamu. 3[ecb, Mo BCeli BEPOATHO-
CTU, NPUYMHOIA ABAAETCA kucnoTHocTb £/ Z nsomepos (£ pKa - 3.02, Z pKa - 1.85).

B peakuuto asa-Muxasna nupasonos 6binu BOBNEYEHbI HE TONbKO COEAMHEHUA C
aKTMBMPOBAHHOI OBOIHOIN CBA3bIO, HO U U30NUPOBaAHHOW LBOHOI CBA3bIO, B YacT-
HoCTu, annunuuaHug,. Bbino nokasaHo, 4To MonyyeHHble pesynbTaTbl B NEpBYO OyYe-
peab obycnosneHbl v3omepusauueli ABoiiHoW ceasu. Kak n cneposano oxupatb,
M1pasosibl He pearvpyroT C anavuaLMaHuaoM Npu gauTenbHom HarpeeaHuu. Cnepyet
OTMETWTb, YTO peaKkuuA MpoTekaeT Mpw nosbileHun Temnepatypbl go 200-220 °C.
Mo-BupgumMomy, 4TO MpwW yKasaHHOW Temnepatype B NPUCYTCTBUM Nupasonos, obnapa-
FOLLMX OCHOBHbIMV CBOMCTBaMM, MPOUCXOLMT W3OMepW3aLMA anauaLuaHuia, 4To
obneryaer npucoefuHeHre HykneodunbHOro peareHTa. BbilweonucaHHas wzomepu-
3aLMA NErko NPOTEKaeT B NMPUCYTCTBUM OCHOBHbIX KaTannM3aTopoB.

Mpu usyyeHnn KomnnekcoobpasyroLimx CBOMUCTB nonyyeHHbIX apayktos ¢ PdCly,
6b1110 0bHapyKeHO, YTO KOMMNeKChbl 06pa3yroTCA TONbKO MPW HaNW4yuK B MONEKyNe aj-
JyKTa BTOPOro KOOpJMHaLMOHHHOIO LieHTpa.

WccnepoBanue nosepenusa 1-(2’-amuHoaTun)-3,5-aumeTunnupasona u MeTUnakpu-
nata B asa-peakuuy Muxasna nokasano, YTo NMpyu KOMHATHOI TemnepaType monyva-
FOTCA MOHOA[AYKTbI, a Npu Bbicokoil Temnepatype (80-90 °C) — bucapayKTbl.

C uenblo CHHTE3a IK3OLMKIMYECKNX COELMHEHWII NUpa3onbHOro pAja M3y4YeHo
nosepunue 3-(3,5-aumetun-1H-nupason-1-un)bytaHana B peakunAXx OKUCNEHNA U BOC-
CTaHOBNEHUA.

lokasaHo, 4TO npuM OKWUCNEeHUM obpasyeTcA COOTBETCTBYHOLLMIA BUHWNOBbI
MOHOMEp, @ KOHEYHbIM MPOAYKTOM BOCCTAaHOBNEHUA yKasaHHoOro byTaHana ABnAeTCA
nonumep.
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HASMIK NVER KHACHATRYAN

AZA-MICHAEL REACTION THROUGH AZOLES AND FURTHER
TRANSFORMATION OF OBTAINED ADDUCTS

SUMMARY

The Aza-Michael reaction of azoles (pyrazole, 3(5)-methylpyrazole, 3,5-dime-
thylpyrazole, 1,2,4-triazole, imidazole, tetrazole) with methylvinilketone was carried
out in the absence of a catalyst. It has been shown that the acidity of the azoles plays
a significant role in the reaction. The reaction duration was drastically decreased by
increasing the acidity of the azoles. The increase of acidity of the conjugated acid on
the other hand accelerated the limitied reaction step. However, the opposite picture
was observed by increasing the number of electro-donor groups in the pyrazole
ring,.

Moreover, the interaction of pyrazoles (pyrazole, 3(5)-methylpyrazole, 3,5-dime-
thylpyrazole) with crotonic aldehyde in this system has also been studied. It has been
shown that the interaction of corresponding pyrazoles with crotonic aldehyde in this
system was succeeded and in fact 1:2 reagent/substrate molar ratio was providing the
high yields of the obtained products (86-91 %).

Taking into account what’s known in the literature, i.e. the easy addition of some
azoles to the double bond in the water, further studies have been carried out in this
direction. Nevertheless, the interaction of pyrazoles with crotonaldehyde in water is
yet ambiguous. In the case of pyrazole and 3 (5)-methylpyrazole, the reaction leads
to the corresponding adducts. While, in the case of 3,5-dimethylpyrazole, a
cycloaddition compound was obtained, which is the result of the further interaction
of the reagent with the adduct in the aqueous medium. The structure of the cyclic
product was confirmed by X-ray analysis. IR and '"H NMR spectra showed that the
aforementioned compound in solution and in the alloy was a mixture of 2-(2-(3,5-
dimethyl-1H-pyrazol-1-yl)propyl)-6-methyl-1,3-dioxan-4-ol and 3-(3-(3,5-dimethyl-1H-
pyrazole-1-yl)-1-hydroxy)butanol in a ratio of 1: 3.

Despite the expectations the interaction of the aforementioned pyrazoles with
crotonic acid in the absence of catalyst and solvent, proceeds more readily than with
crotonaldehyde. A similar phenomenon was also observed with the interaction of 3,5-
dimethylpyrazole and crotonic acid ethyl ester. The aforecited results showed that the
acidity of groups in the electrophile plays an important role here. We managed to
find out that the reaction between pyrazole and crotonic acid is an autocatalytic
process.

In addition, it was studied the interaction of pyrazoles with cinnamonic acid in the
absence of a catalyst. Unlike crotonic aldehyde, the mentioned reaction was prece-
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ded roughly. Apparently, the various electro-acceptor groups (Ph, COOH) located
between the different poles of the double bond deactivate this connection and make
the aza-Michael reaction complicated. The obtained data are in a good agreement
with the literature data.

The aza-Michael reaction of pyrazoles with maleic acid proceeds through the pro-
cessing of the m-complex, then the o-complex and carries out to the corresponding
additives with yields of about 80-90 %.

Unlike maleic acid, its geometric isomer — fumaric acid practically does not inte-
ract with pyrazoles. Here, probably, the cause is the acidity of the E / Z isomers
(E pKa - 3.02, Z pKa - 1.85).

Furthermore, in aza-Michael reaction the transition from activated double bond
to isolated double bond was performed in particular to allyl cyanide. The results were
conditioned to the isomerization of double bond. It is expected that the pyrazoles do
not interact with allylcinid even under prolonged heating. However, the reaction can
proceed if the temperature is increased to 200-220 °C. It has been found that in the
presence of pyrazoles the isomerization could be carried out at higher temperatures
or in the presence of basic catalyst which facilitates the interaction of nucleophilic
reagent. Note, that above mentioned isomerization process readily proceeds in the
presence of basic catalysts.

The complexation properties of the obtained adducts of aza-Michael reaction with
PdCl, has also been investigated. The corresponding adducts could form complexes
with PdCl, only if the second coordination center in the molecule is provided.

It has been studied the behavior of 1-(2-aminoethyl)-3,5-dimethylpyrazole and
methylacrilate in the aza-Michael reaction. Moreover, at room temperature monoad-
duct was the main product whilst at higher temperature (80-90 °C) it has leaded to
bis - adduct.

In order to synthesize the exocyclic compounds of the pyrazole series, the 3-(3,5-
dimethyl-1H-pyrazole-1-yl)butanal was considered in the oxidation and reduction
reactions.

It should be noted that during oxidation, the corresponding vinyl monomer is
formed, and the final product of the reduction of the specified butanol is the

polymer.
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