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Katalitik  olefinlogmo  reaksiyasi  asasinda  benzoy aldehidi va bazi  tdramalarinin
fenilhidrazonlarindan dixlordiazabutadien strukturlu birlosmolor sintez edilmisdir. Sintez olunmus
birlosmoalorin monokristallar: alda edilmis vo onlarin molekulyar quruluslari ROA metoduna
asasan tasdig edilmisdir. RQA todgigatlart asasinda CI...CI garsiligl tasirlorin méveudlugu va bazi
parametrlori mlayyan edilmigdir. Benzoy aldehidina elektronakseptor nitro qrupun va fluor
atomunun, fenilhidrazinaisa elektrodonor metil gruplarimindaxil edilmasi geyri-kovalent alagalarin
parametrlaorine tasir etmis vo bu alagalarkristal gofasin dizayminda, kristal gafasin hacmindo,
gofasdaki molekullarin sayinda va eyni zamanda digar fiziki parametrlorda6zini asasli suratda
biruzo vermisdir. Bununla yanasi, birlasmalarin torkibinda azo qrupun, heminal dixloravazli ikigat
rabitoni, halogen avazli benzol nuvalarinin olmasina gora sintez olunan birlagmalorin fizioloji
aktivlik gostaracayini do gabagcadan fikir séylamok olar.

Acar sozlar: katalitik olefinlogma reaksiyasi, fenilhidrazon, diazabutadien, geyri-kovalent alaga,
benzoy aldehidi

GIRIS
Son illordo halogen rabitosi Uzro Uzarindo elektrostatik potensiallarin
todgiqatlarin  ¢ox hissasi Uzvi molekullar anizotropiyast vo bunun noticasinds izafi

arasinda vo elocado molekul daxilinds qeyri-
kovalent qarsiligh alagalors asaslanir ki, bu da
gorundr coxlu sayda tocriibi molumatlarin
olmasi vo nazari hesablamalarin nisbi sadaliyi
ilo bagldir. Halogen rabitasi — halogen
atomlari, neytral vo yaxud anion Luis
osaslarinin donor N, P, O, S, halogen atomlar1
Vo yaxud da m-elektronu donorlar ils qarsiligh
olagesi zamani elektron sixliginin paylanmasi
monasint  veran  Umumilogdirilmis  bir
termindir. Bu yaxinlarda qobul edilmisdir ki,
halogen rabitasi kristallarin amalo galmasindo,
anionlarin taninmasinda, koordinasiyada ¢ox
ohomiyyatli rol oynayir, halogen saxlayan
materiallarin xassalorini muioayyan edir va s.
[1-7].

Halogen-halogen  qarsilighh  olagosi
ehtimal olunduguna gorohalogen atomlart

elektronlarla halogen atomlar1 sothindo olan
muisbot  sahalor  (a-glixurlar)  arasinda
elektrostatik cozbetmo sobobindan
yaranir[1].Halogenlorin qarsiligli  alagassinin
istigamati vo gucl adoton halogen rabitasi
donorunun va akseptorun tabistindon asilidir
Vo onlar1 ovazloyicilor daxil etmoklo vo
kooperativ effektlor sayssindo idaro etmok
olur[4,5]. Qeyd etmok lazimdir ki, fluor
halogen slagalonmasinds nadir hallarda istirak
edir, belo ki, bir ¢cox molekullarda fliorun
elektrostatik potensiali tamamilo monfidir.
Bununla belo flior gicli elektronakseptor

qurulusla olageli oldugda zoaif halogen
rabitalori amals gotira bilir [8].
Adoton  qarsilighh  olageda  olan

polyarlasmis halogenlarls akseptor atomlarinin
van-der-vaals radiuslart cominin 5%-don ¢ox
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azalmas1  formal olaraq qeyri-kovalent
olagolarin olamati sayilir [1]. Qeyd edok Ki,
halogenlor qarsiliqli alage partnyorlarindan vo
geyri-kovalent rabitonin qurulusundan asili
olaraq Liiis tursulart vo yaxud osaslari kimi
cixis edo bilor. Belaliklo, Liiis tursular ilo
qarsiliqlt slagads olduqda halogen atomlar1 6z
rabito omoalo  gotirmoyon orbitallarindan
elektronlart verorok, tipik 90-120° bucaqh
Y—X---LA"(burada Y — istonilon atom névii, X
— halogen vo LA™ Liiis tursusudur) rabitolor
omolo goatirorok osas rolunda ¢ixis edir [6].
Rabito enerjilorina goldikds iso, buna tipik
misal olarag, hidrogen rabitalorini gdstormok
olar ki, bunlar iiclin garsihigh olags enerjisi
140 kC*mol™a godor cata bilirva F > CI> Br>
I sirasinda azalir. Halogen Liiis tursusu kimi
cixig etdikdo, Y—X:--LB" rabitosi (LB" Luis
osas1t manasini verir), bir qayda olaraq, 5 - 30
kC*mol™enerji ilo (istisna hallarda 180
kC*mol™®-a godor) xotti quruluslu olur vo

owalki ilo  migayisado oks doyisiklik
ardicilligina malikdir. Bagsqa sozlo qarsiligh
alago quvvasi 1 > Br> CI> F sirasinda azalir
[6]. Qarsilighh olagenin bu sonuncu névi
“halogen olagalonmosi” adlanir va son
onilliklor arzinds tez-tez RQA vo hesablama
tisullariin kémayi ilo tadgiq olunur.

Bizim elmi grup tarofindon do bu yeni
istigamat (zro aparilan todgiqgatlar asasinda
mihim noticalor oldo edilmisdir [9-16].
Halogen qarsiligli tosirlorinin miisahidasi ilo
gedan sintezlordo, halogen-halogen
olagolorinin  parametrlorini  todgiq etmok
moqsadi ilo torafimizdon bir ¢ox aldehidlorin
CuCl  katalizatoru  istirakinda  katalitik
olefinlogsmoa reaksiyasindan
dixlordiazabutadien téromolori sintez edilmis,
kristalin  formalagsmasinda halogen-halogen
olagalorinin - rolu  RQA  todgiqatlar1 ilo
arasdirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Katalitik olefinlosmo reaksiyasi {igiin
muvafig fenilhidrazonlar benzoy aldehidinin
miuvafiq téromoalarinin(4-F, 2-NO,)
fenilhidrazin ~ vo  3.5-dimetilfenilhidrazin
osasinda sintez edilmisdir. Bu cir secimda
asas mogsad dixlordiazabutadien téramalarinin
sintezi ilo yanas1 alinan birlosmalords yaranan
yeni qeyri-kovalent olagalorin  dyronilmasi
olmusdur. Sintez olunan birlogsmalarin fizioloji

X NS
R@/\O NH,NHPh R@/\NNHAF
Z C,HsOH -

1-5
R=-H,-NO, 4-F
Ar =H, 35-CHs

aktivlik gostaracayini do gabagcadan sdylomok
olar.Qeyd edak ki, birlogsmalorin tarkibinds azo
grupun, heminal dixloravazli ikigat rabitanin,
F vo NO; gruplarinin olmasi buna 2sas verir.
Fenilhidrazin ~ vo  3.5-dimetilfenilhidrazin
osasinda sintez edilon fenilhidrazonlarin 1-5

katalitik  olefinlosmo  reaksiyalar1  tadqiq
edilmigdir (Sxem 1).
Cl Cl
CCl, CuCl RO N” SMAr
: I
TMEDA, DMSO 7

Sxem 1. Dixlordiazabutadien téramalarinin sintezi

Sintez olunmus birlosmolorin  mono-
kristallart alda edilmis (6,9 va 10) vo onlarin
molekulyar quruluslar1 RQA todqiqatlarina
asason tosdiq edilmisdir (Sokil 1). RQA

todgiqatlar1 asasinda Cl---Cl garsiligh tasirlorin
moveudlugu  vo  parametrlori mioayyan
edilmisdir.
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A.(E)-1-(2,2-dixlor-1-fenilvinil)-2-fenil-

diazen

1

6.(E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil)-2-

fenildiazen

Wigk  Wide

9.(E)-1-(2,2-dixloro-1-(4-fluorofenil)vinil)-

2-(3,5-dimetilfenil)diazen

LTEET

10.(E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil)-2-
(3,5-dimetilfenil)diazen

Sakil 1.Dixlordiazabutadien téromolorinin molekulyar quruluslari

Cadval. 6,9 vo 10 birlosmalarinin kristalografik vo qurulus molumatlar:
6 9 10
Formul | C14HoCI2N30, C16H13CIFN, CsHsClN4O
Mr | 322.14 323.18 331.97
Kristallik | Rombik Rombik Triklinik
gofasi
Faza grupu | Pben P2,2,2, P1
a, (A) 15.0020 (6) 5.4674(10) 7.6115(11)
b, (A) 15.0993 (6) 15.586(3) 11.5961(17)
C, (A) 13.0629 (5) 18.687(3) 37.959(5)
a,’ 84.661(4)
B, 0 88.681(4)
7, 0 85.477(4)
V, (A3) 2959.0 (2) 1592.4(5) 3325.1(8)
p(hesab.),g/cm3 1.446 1.348 1.326
Z 8 4 8

KiMYA PROBLEMLORI 2018 Ne 2 (16)




A.M. MOHORROMOYV vs b.

233

Alinmig birloagmoalarin kristal
quruluslarimi  oavvalki  todgigatlarda sintez
etdiyimiz A birlosmasilo (E)-1-(2,2-dixlor-1-
fenilvinil)-2-fenildiazen  [15]  mdugayisa
etdikdoa goruruk ki, fenilhidrazin molekulunda
elektrodonor metil qruplarinin, aldehid

molekulunda isa elektroakseptor nitro qrupun
vo flior atomunun olmasi kristal qofasin
dizaynina, kristal qofasin hocmina, gofasdoki
molekullarin ~ saymma  vo  belaliklo  do
molekullararast  qeyri-kovalent  olagalorin
parametrloring asasli tosir etmisdir.

Sakil 2. Strixlonmis xotlor molekullararasi geyri-kovalent Cl---Cl olagalarini gostarir
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Beloliklo, CuCl katalizatoru istirakinda
katalitik  olefinlosmo reaksiyasi oasasinda
dixlordiazabutadien sturukturlu birlosmolor

sintez edilmis, onlarin molekulyar quruluslari
RQA totdiqatlarn ilo tosdiq olunmusdur.
Miayyan edilmisdir ki, benzoy aldehidine va

fenilhidrazino miixtalif funksional qruplarin
daxil edilmasi geyri-kovalent  olagalorin
parametrlarins tosir etmis va bu oalagalor Kkristal
gofasin dizayninda 6ziinii asash suratds biruzo
vermisdir.

TOCRUBI HiSSO

6, 9 wo 10 birlogsmalarinin
rentgenqurulus analizi Bruker APEX II CCD
(T = 273 K, AMoK,-siialanma, qrafit
monoxromator, ®-skan) difraktometri ilo
aparilib (codval). NMR 'H va °C spektrlori
Bruker Avance 300 (is tezliyi uygun olarag300
MHz spektrometrinds CDCl3; vo DMSO-da da
geydo alinmigdir. Daxili standart kimi SiMey

istifado edilmigdir. NTX Silufol 16vhasinda
UB-254 indikatorla aparilmis, amalo golmis

lokolorin  aydin  goriinmasi  U¢ln s
tursulasdirilmis KMnO4 mohlulundan vo UB
lampa stialarinindan  istifado  edilmisdir.

Kolonka xromatografiyast Merk firmasinin
(63-200) silikogelinda aparilmisdir.

Hidrazonlarin sintezinin iimiimi metodikasi

Ugbogazli  yumrudibli kolbaya olave
edilmis (5 mmol) fenilhidrazin tizarins etanol
(20-50 ml) vo 0.820q CH3;COONa (10 mmol)
alavs edilir. Kolba oks soyuducu, damci qifi vo
termometrlo birlosdirilir. Damci qifi vasitasilo
5 mmol aldehid slave olunur vo reaksiya
qarisigl qarigdirillaraq quzdirilir.  Temperatur
78°C-ya c¢atdigda qarisig  5-10 dogige
qaynadilir. Daha sonra reaksiya qarisigl otaq
temperaturuna qodor soyuduldugdan sonra

onun (zarinoe 50 ml su slavs edilir. Intensiv
qarisdirmaqla temperatur yenidon 60°C-ys
catdirtir vo qizdirilma dayandirilir. Otaq
temperaturuna Qgodor soyudulmus reaksiya
qarisigr  filtrdon kecirilir. Lazim  golorss
mohsulun qalig1 su ilo yuyulur. Alinmisg
hidrazon otaq temperaturunda qurudulur (15-
20 saat). NMR *H vo 3C spektrlori odobiyyat
gostaricilari ilo uygunluq toskil edir.

Madda 1. (E)-1-(2-nitrobenziliden)-2-fenilhidrazin

2-nitrobenzaldehidin fenilhidrazilo
reaksiyasindan alinmigdir. Crxim 92%, al
qirmizi bork madds, T, = 150°C, 'H NMR
(300 MHz, DMSO-dg) 6 10.89 (s, 1H), 8.26 (s,
1H), 8.16 (dd, J =8.1, 1.6 Hz, 1H), 8.00 — 7.91
(m, 1H), 7.70 (t, J = 7.7 Hz, 1H), 7.48 (s, OH),
7.47 (dt, J =15.5,1.7 Hz, 1H), 7.26 (t, J = 7.8

Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 6.82 (t, J =
7.3 Hz, 1H).*C NMR (75 MHz, DMSO) §
147.18, 144.98, 133.53, 131.08, 130.38,
129.67, 128.56, 127.41, 124.95, 120.24,
112.88, 40.82, 40.54, 40.27, 39.99, 39.71,
39.43, 39.15.

Madd> 2.(E)-1-(4-fluorobenziliden)-2-fenilhidrazin

4-fluorobenzaldehidin fenilhidrazinlo
reaksiyasindan alinmigdir. Cixim 93%, ag
rongli bork madds, T, = 144°C, 'H NMR (300
MHz, DMSO) s 10.32, 7.85, 7.70, 7.69, 7.68,
7.67, 7.66, 7.65, 7.64, 7.24, 7.23, 7.22, 7.21,

7.19, 7.18, 7.17, 7.14, 7.08, 7.07, 7.05, 7.04,
6.77, 6.74, 6.72, 3.55, 2.52, 2.51, 2.50, 2.50,
2.49.C NMR (75 MHz, DMSO-ds) 5 145.67 ,
135.81 , 129.58 , 127.96 , 127.85 , 119.25 ,
116.21,115.92, 112.40 .
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Madda 3. 1-benziliden-2-(3,5-dimetilfenil)hidrazin

benzaldehidin 3.5-dimetilfenilhidrazilo
reaksiyasindan alinmigdir. Cixim 80%, ag
rongli bark maddo, T., = 90-93°C,'*H NMR
(300 MHz, DMSO) & 10.21(s, 1H), 7.83(s,
1H), 7.64(d,J=6Hz, 2H), 7.41(t, J=9Hz, 2H),

7.30(t, J=6Hz, 1H), 6.69(s, 2H), 6.40(s, 1H),
2.22(s, 6H)."*C NMR (75 MHz, DMSO) §
145.66, 138.50, 136.43, 136.34, 129.08,
128.24, 126.00, 121.10, 110.32, 21.72.

Madd> 4. 1-(3,5-dimetilfenil)-2-(4-fluorbenziliden)hidrazin

4-fluorobenzaldehidin 3,5-dimetilfenil-
hidrazinlo reaksiyasindan alinmigdir. Cixim
93%, ag rengli berk madds, T, = 95°C, H
NMR (300 MHz, DMSO-dg) 6 10.19 (s, 1H),
7.82 (s, 1H), 7.66 (d, J = 14.4 Hz, 1H), 7.20

(d, J = 15.6 Hz, 2H), 6.68 (s, 2H), 6.39 (s, 1H),
2.20 (s, 6H) **C NMR (75 MHz, DMSO) §
145.61, 138.54, 135.38, 132.89, 127.88,
121.13, 116.19, 115.90, 110.29, 21.68.

Madda 5. (E)-1-(3,5-dimetilfenil)-2-(2-nitrobenziliden)hidrazin

2-nitrobenzaldehidin 3.5-dimetilfenilhidrazinlo
reaksiyasindan  alinmigdir.  Cixim  90%,
banovsayi rongli bork maddo, T, = 98°C, *H
NMR (300 MHz, DMSO-ds) 6 10.79 (s, 2H),
8.28 — 8.13 (m, 4H), 7.96 (d, J = 9.5 Hz, 2H),
7.70 (t, J = 7.6 Hz, 2H), 7.47 (s, 1H), 6.74 (s,

4H), 6.46 (s, 2H), 2.23 (s, 12H). *C NMR (75
MHz, DMSO) & 147.06, 144.89, 138.68,
133.59, 130.58, 130.55, 128.40, 127.25,
125.01, 122.13, 110.76, 40.79, 40.51, 40.23,
39.96, 39.68, 39.40, 39.12, 21.67.

((2,2-dixlor-1-fenilvinil)diazenil)fenil) metanlarin sintezinin iimumi metodikasi

Kolbaya 1 mmol baglangic hidrazon,
Uzoarina 10-12 ml DMSO, daha sonra (290 mgq;
1,25 mol/ekv) TMEDA slava edilir. Bundan
sonra CuCl (6 mg; 3 mol %) olava edilir.
Sonuncu olaraq CCl; (4-5 mol/ekv; 1.5 q)
olavo edilir. Maqnit qarigdirict iso salinir.
Reaksiyani NTX ilo yoxlayiriq. Adaton
reaksiya 1,5-3 saata basa catir. Reaksiya
qarisigi ayirict qifa kegirilir. 50-60 ml su slava
edirik. Metilen xlorid (3*15 ml) ilo ekstraksiya
edili.  Uzvi faza (3*50 ml) su ils

yuyuludugdan sonra bir dofo do doymus NaCl
(1*50 ml) mohlulu ilo yuyulur. Na,SO,4
(MgSO, ) ila qurudulur, filtrdon kegirilir vo
vakuumda rotor buxarlandirici ilo dixlormetan
govulur. Qaliq (eliient dixlormetan/heksanin
1:5) kalonka xromotografiya tsulu ilo yenidan
tomizlonir. NTX ilo ayird edilmis osas reaksiya
mohsulu olan fraksiyalar toplanaraq yenidan
rotorda buxarlandirilmig Vo ¢IxXim
hesablanmisdir.

Madda 6. (E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil)-2-fenildiazen

(E)-1-(2-nitrobenziliden)-2-fenilhydrazinin

CCly -lo reaksiyasindan alinmigdir. Cixim
71%,tund-qurmiz1  kristal, T, =130°C, H
NMR (300 MHz, CDCls) 6 8.25- 7.33(m, 9H,
Ar), 'H NMR (500 MHz, Chloroform-d) &
7.86 (dd, J = 7.5, 2.0 Hz, 1H), 7.67 (ddd, J =

16.5, 7.5, 2.0 Hz, 3H), 7.57 (td, J = 7.5, 2.0
Hz, 1H), 7.51 (t, J = 7.5 Hz, 2H), 7.46 — 7.38
(m, 1H), 7.35 (td, J = 7.5, 2.0 Hz, 1H). *C
NMR (75 MHz, CDCl3) & 154.48 , 149.53
133.89 , 132.53 , 130.28 , 129.70 , 129.11 ,
128.20,127.84 ,123.72,121.88, 121.74 .
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Madd> 7. (E)-1-(2,2-dixlor-1-(4-fluorofenil)vinil)-2-fenildiazen

1(E)-1-(4-fluorobenziliden)-2-fenilhidrazin

CCly-lo reaksiyasindan alinmigdir. Cixim 53%,
narinct rongli kristal, T, = 100°C.*H NMR
(300 MHz, CDCl3) 6Ar 6.85- 7.83(m, 9H, Ar),

: BC NMR (75 MHz, CDCl;) §168.02,
153.03,144.5, 132.03, 131.91, 131.73, 130.55,
129.09, 123.26, 115.52, 115.23, 77.48, 77.05,
76.63.

Madda 8. (E)-1 -(2,2-dixlor-1-fenilvinil) -2-(3,5-dimetilfenil) diazen

1-benziliden-2-(3,5-dimetilfenil)hidrazin CCl,
ilo reaksiyasindan alimib. Cixim 77%, tund
qirmizi rangli bark madds.T,..=51-53°C. H
NMR (300 MHz, CDCl3) 6 7.51(s,5H), 7.29-

7.26(2H), 7.17(s, 1H), 2.44(s, 6H). :*C NMR
(75 MHz, CDCls) & 153.16, 152.45, 138.76,
134.78, 133.45, 132.89, 130.09, 128.73,
128.22,121.17, 77.61, 21.29.

Madda 9.(E)-1-(2,2-dixloro-1-(4-fluorofenil)vinil)-2-(3,5-dimetilfenil)diazen

1-(3,5-dimetilfenil)-2-(4-fluorbenziliden)hidra
zinin CCly-lo reaksiyasindan alinmisdir.Cixim
51%, narinc1 rongli kristal, T, = 100°C.*H
NMR (300 MHz, CDCl3) 6Ar 7.42- 7.11 (m,

7H, Ar), 2.39( s, 6H, 2CHs-Ar) :**C NMR (75
MHz, CDCl;) & 161.12, 152.96, 151.46,
138.77, 132.00, 131.89, 128.47, 121.06,
115.48, 115.19, 21.20.

Madda 10.(E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil)-2-(3,5-dimetilfenil)diazen

(E)-1-(3,5-dimethilfenil)-2-(2-nitrobenziliden)
hydrazinin CCls-lo reaksiyasindan alinmigdr.
Cixim 60%, narinci1 kristal, T,, =165 °C. 'y
NMR (300 MHs, CDCls-ds3,):):2.39 (s, 6H,
2CH3-Ar), 7.1 (s, 1H, Ar), 7.38 (m, 3H, Ar),

7.65 (m, 1H, Ar), 7.75 (m, 1H, Ar), 8.23 (m,
1H, Ar); ®CNMR (75 MHs, CDCls-ds,):
31.61, 121.15 ,124.46, 128.70, 130.04 ,132.22,
133.61, 133.69, 134, 138.73, 148.10, 152,
152.55.
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SYNTHESIS OF COMPOUNDS OF DICHLORODIAZABUTADIENE STRUCTURE FROM
BENZOIC ALDEHYDE AND SOME OF ITS DERIVATIVES BASED ON THE CATALYTIC
OLEFINATION REACTION

A.M. Maharramov’, G.T. Suleymanova’, G.V. Babayeva ', Sh.A. Ibragimova’, A.A. Niyazova’,
N.G. Shikhaliev’, F.N. Musayev ™ ,V.G. Nenaidenko™~

*Baku State University
Z.Xalilov str., 23, Baku AZ 1148, Azerbaijan Republic, e-mail: namigst@gmail.com
University of Virginia
***Moscow State University
GSP-1, 1-3 Leninskiye Gory, 119991 Moscow, Russia

Based on the catalytic olefination reaction of phenylhydrazones of benzoic aldehyde and some of its
derivatives, compounds of the dichlorodiazabutadiene structure were synthesized. Mono crystals of
synthesized compounds were generated and their molecular structures established by means of the X-ray
diffraction method. Proceeding from the X-ray diffraction studies in the crystal packing, the presence of
Cl---Cl interactions and some of its parameters established. The introduction of electron-acceptor nitro-
groups and the fluorine atom into benzoic aldehyde, and the electron-donor methyl groups into
phenylhydrazine, has an effect on the parameters of non-covalent bonds, and these bonds show
themselves thoroughly in the design of the crystal lattice, its volume and the number of molecules in the
lattice, other physical parameters. Along with this, due to the presence of azo group, geminal dichlorine-
substituted double bond, halogen-substituted benzene rings in the composition of synthesized compounds,
it becomes possible to predict the physiological activity of these compounds.

Keywords: Catalytic olefinization reaction, phenylhydrazon, diazabutadiene, non-covalent bond
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CHHTE3 C OEJTUHEHHH JJUXTIOPOJHA3ABYTAJUEHOBOH CTPYKTYPhI H3
BEH30HHOI O AJIBJIETH/IA H HEKOTOPBIX ET'O ITPOH3BO/HbIX HA OCHOBE
PEAKIIUHU KATAJIHTHYECKOI' O OJIEOHHHPOBAHUA

A.M. Mazeppamos ', I.T. Cyﬂeumauoea I.B. Baﬁaeea 1. A. Hﬁpazumoea A.A. Huszosa ,
H.T. Illvixanues”, @.H. Mycaee B.T'. Henaiidenko

*baxkunckuil 20cy0apcmeertblil YHUGEPCUMem
AZ 1148 Baky, yn. 3. Xanunosa, 23; e-mail : namigst@gmail.com
**Vuueepcumem Bupooicunus
*** Mockosckuil 20Cy0apcmeeHtblil yHusepcumen
119991, Mocksa, I'CII-1, Jlenunckue 2opot, 0. 1, cmp. 3

Ha ocroBe peakum KaT aHT HIECKOTO OJIeq) HHHPOBAHHA H3 () CHHITHAPA30HOB OCH30HHOTO aJbJeraAa H
HEKOT OpBIX €ro MPOH3BOJHBIX CHHT €3HpPOBAHBI COCAHHEHHA JHXIOPOJHA3a0YT 4HEHOBOH CT PYKT YDBI.
TlonygeHpI MOHOKDHCT aJUTbI CHHT €3HPOBAHHBIX COCHHEHHH H HX MOJICKYJPHBIE CT PYKT YPbI JOKA3aHBI
mer oqom PCA. Ha ocHose wmccienoBarmii PCA B ymakoBke kpucrt awa ycr aHosieHsr Hamane Cl...Cl
B3aHMOJCHCT BHH H HEKOT OpbIE€ €ro NnapaMerT pbl. BeejeHwne 571eKT poHOAKIENT OPHBIX HHT POTPYIIIBI H
aroma (T opa B OCH3OHHBIH AJBJCIHY, 4 2JeKT POHOJOHOPHBIXMET WILHBIX IPYI B () CHWITHIPA3HH
OKa3bIBAET BJIHAHHE HA NAPaMET Pbl HEKOBAJIEHT HBIX CBA3CH H 5T H CBA3H OCHOBAT €JIbHO IIOKA3BIBAIOT
cebs B Ju3aliHe KpHCT a/VIMYECKOH pelleT KH, ee 00beMe, HHCe MOJCKYJ B pelieT Ke H B JPYIHX
Qmzmgeckux mapamer pax. Hapaay c¢ 51 mMm, Omarogaps HaawgHro — a30TPYINBL, TeMHHAJBHOH
JHXTIOP3AMEIICHHOH — JBOHHOH  CBA3H, TAaJOTC€H3AMCILICHHPIX  OCH3O0JBHBIX KOJIel] B  COCT aBE
CHHT €3HPOBAHHBIX COCAHHEHHH, 3apaHee MO HO I[POTHO3ZHPOBAT b (DHIHOJOTHIECKYIO AKT HBHOCT b
JIAHHBIX COC/JHHCHHH.

Knwouesvie cnosa: peaxyuss Kamamumuieckozo OAeQUHUPOSAHUS, (DeHUTCUOPA30H, Ouazadymaouer,
HEKOBANIEHMHASL CB513b
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