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Agar sozlar: tsikloalkankarbon tursularimin xloranhidridlori; 3-xlorpropen; 2-
metil-3-xlorpropen; allilamin; elektrofil birlogma reaksiyasi; I-tsikloalkil-3-H(CHs;)-
3,4-dixlor-1-butanonlar;  1-tsikloalkil-3-H(CHjs)-4-xlor-2-buten-1-onlar;  1-allil-2-
tsikloalkil-4-H(CHs)pirrollar

Tsikloalkankarbon tursular1 xloranhidridlarinin ~ 3-xlor- vo  2-metil-3-
xlorpropenlara elektrofil birlogmo reaksiyasindan 1-tsikloalkil-3-H(CHj3)-3,4-dixlor-1-
butanonlar alinmis vo onlarin dimetilformamid (DMFA) miihitindo Na,COj; ilo
qgarsiligh tasirindon 1-tsikloalkil-3-H(CHs)-4-xlor-2-buten-1-onlar omolo golmisdir.
Doymus dixlorketonlarin vo doymamus xlorketonlarin allilaminlo efir vo ya su-efir
miihitindo, avvolco -5 + —10°C, sonradan 5 - 6 saat +35 + +40°C temperaturda
reaksiyasindan 1-allil-2-tsikloalkil-4-H(CHg)pirrollar alinmigdir. Sintez olunmus
pirrollarin qurulusu iQ vo NMR *H spektrlorin melumatlarina géro tosdiq olunmusdur.

H.A . Axmeoosa

CHUHTE3 1-AJUIUJI-2-HUKJIOAJIKHWJI-4-H(CH3)ITUPPOJIOB U3
HACBIINEHHBIX TUXJIOPKETOHOB U HEHACBIINEHHBIX
XJIOPKETOHOB

Kntouegvle cnosa: xnopaneudpuovl YUKIOAIKAHKAPOOHOBLIX Kuciom, 3-
xaopnponen;  2-memun-3-X10PNPONEH;  AIIUTAMUH, PeaKkyusi 31eKmpo@dUiIbHO2O
npucoedunenust; 1-yuxnoanrxun-3-H(CHz)-3,4-0uxnop-1-6ymanonet; 1-yuxnoanxun-3-
H(CHs)-4-xn0p-2-6ymen-1-onwt; 1-annun-2-yuxnoankur-4-H(CHz)nupponw

IMpn ANMEKTPOPHILHOM MPUCOETMHCHUN XJIOPaHTHIPUIOB
LUKJI0AJKaHKaPOOHOBBIX KHCIOT K 3-XJIOp- U 2-METHJI-3-XJIOPIPOINeHaM ObLIX
IOJTYYEHBI 1-tmmknoankuin-3-H(CH3)-3,4- muxiop-1-0yTaHOHBI,  KOTOpBIE  TIpH
obpabotke ¢ Na,CO; B aumerminpopmamuzae oopasyrores 1-muknoankui-3-H(CHg)-4-
xJop-2-0yren-1-onbl. [Ipu peakiuy HACHIIEHHBIX TUXJIOPKETOHOB M HEHACHIICHHBIX
XJIOPKETOHOB C JUTHJIAMUHOM B cpezie 3(hupa Win BOAHO-d(QUPHOW MPH TeMIlepaType
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-5+ -10°C, a noTom HarpeBaHueM peakMOHHON cmecu nipu +35 + +40°C B Teuenue 5
- 6 wuyacoB momydarorcs l-ammmn-2-nukiaoankui-4-H(CHs)muppoasl.  Crpoenue
CHHTE3HPOBAHHBIX IMTHPPONOB OBUTH MOATBepKAeHbl manubiMu WK u SIMP 'H-
CIIEKTPOB.

N.Y.Ahmadova

SYNTHESIS OF 1-ALLYL-2-CYCLOALKYL-4-H(CH3)PYRROLES
FROM SATURATED DICHLOROKETONES AND UNSATURATED
CHLOROKETONES

Keywords:  chloroanhydrides of cycloalkanecarboxylic  acids;  3-
chloropropenes; 2-methyl-3-chloropropenes; allylamines; reactions of electrophilic
addition; 1-cycloalkyl-3-H(CHjs)-3,4-dichloro-1-butanones; 1-cycloalkyl-3-H(CHj3)-4-
chloro-2-buten-1-ones; 1-allyl-2-cycloalkyl-4- H(CH;)pyrroles

Electrophilic addition of cycloalkanecarboxylic acid chorides to 3-chloro- and
2-methyl-3-chloropropenes gave 1-cycloalkyl-3-H(CHz3)-3,4-dichloro-1-butanones,
which upon treatment with Na,COs in dimethylformamide, form 1-cycloalkyl-3-
H(CHjs)-4-chloro-buten-1-ones. In the reaction saturated dichloroketones and
unsaturated chloroketones with allylamine in ether or agueous-etheric environment at a
temperature of -5 + —10°C, and then by heating the reaction mixture at +35 + +40°C
for 5 - 6 hours, 1-allyl-2-cycloalkyl-4-H(CHjs)pyrroles are formed . The structure of the
synthesized pyrroles were confirmed by IR and HMR *H spectra.

Giris

Doymus vo doymamis xlorketonlarin tarkibinds ti¢ aktiv funksional
grup (>C=0; —Cl; >C=C<) movcud olur va onlar bes- va altiiizvli heterotsiklik
birlosmoalorin sintezi ti¢lin perspektivli birlosmalor sinfina aiddirlor [1-7].
Karbon tursular1 xloranhidridlorinin Fridel-Krafts katalizatorlarinin istiraki ilo
doymamuis karbohidrogenlarlars vo ya onlarin halogenli téramalarina elektrofil
birlogmo reaksiyalar1 halogenketonlarin on miihiim alinma reaksiyalarindan
biridir [1; 4; 8-10].

Bir ¢ox tabii birlosmalorin tarkibina daxil olan pirrol téromolori canli
organizmlordo miihiim fizioloji funksiyalar yerino Yyetirirlor. Pirrol halgasi
hemoglobinin, xlorofillin, dorman maddoslorinin, amin tursularinin vo S.
torkibino daxildir [11-13].

Molumdur ki, asilxloridlarin allil tipli xloridlora elektrofil birlogsmo
mohsullar1 birli aminlarin tasiri ilo pirrol téramaloring gevrilirlor [7; 14-16].
Kost-ibrahimov-Mommadov [17] adlandirilan bu yeni almma disulunun
istlinlityii ondadir ki, baglangic birli aminlorin qurulusundan asili olaraq pirrol
halgasine miixtalif funksional qruplar1 daxil etmok, hamg¢inin gétiiriilon karbon
tursusunun asaslhigina uygun olaraq molekulda bir va ya bir ne¢oa pirrol halgssi
yaratmag olar [14; 18].
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Toqdim olunan isin maQsadi tsikloalkan(xlor- Vo
metiltsikloalkan)karbon tursulart xloranhidridlorinin 3-xlor- vo 2-metil-3-
xlorpropenlara elektrofil birlosmo mohsullarina allilaminls tasir etmoklo azot
atomunda allil grupu saxlayan yeni sinif pirrol birlosmalori sintez etmokdir.

Tacriibi hissa

IQ spektrlor Thermo Scientific Nicolet iS10FT-IR spektrometrinda,
NMR 'H spektrlori iso “Bruker AM-360" cihazinda (daxili standart — TMS)
cokilmislor.

Baslangic maddslordon 3-xlorpropen vo 2-metil-3-xlorpropen satisda
olan  reaktivlordon istifado  edilmis, tsikloalkankarbon tursularinin
xloranhidridlori isa uygun tursularin PCl3 va ya SOCI; ilo garsihigli tasirindan
alimmugdir [19].

3a-e, 4a-¢ doymus dixlorketonlar1 3-xlor- vo 2-metil-3-xlorpropenlorin
tsikloalkankarbon tursularinin xloranhdridlari ilo asillosmo reaksiyasindan, 5a-
e, 6a-e doymamis xlorketonlar1 isa asillosma mohsullarinin DMFA miihitinda
Na;SOs-lo tasirindon alinmisdir [7] (Sxem 1).

1-Allil-2-tsikloalkil-4-R*-pirrollarn (7a-e, 8a-e) sintezi.

A iisulu. 0.1 mol 1a-e xloranhidridlori 0.12 mol 2a (2b) xloridlari ilo
kondenslosdirilir [4], halledicilor su nasosu ilo qovulur, galiq iso 100 ml susuz
efirdo hoall edilir. Alinan mohlula -5 + —10°C temperaturda dameci qufi ilo 18.8 g
(0.33 mol) allilaminin (AA) 30 ml efirdo garisigr slava olunur. Reaksiya
mohsullar1 5 - 6 saat +35 + +40°C temperaturda su hamamida qizdirilir, otaq
temperaturuna godoar soyudulur, su, 10%-li Na,CO3; mohlulu, tokrar su ilo
yuyulur va susuz NaySO, tizorinds qurudulur. Holledici qovulur, qaliq iso
vakuumda distillo edilorok 7a-e, 8a-e pirrollar1 alinir, onlarin da bozi
xarakteristikalar1 vo ¢iximi cadval 1-do gostorilmisdir.

Cadval 1.
7a-e va 8a-e pirrollarin bazi xarakteristikalar:
Birlosmo R RT Tgayn, C 020 d° Cixim (%)
(mm Hg st.) D 4

7a ts-CsHg H 86-88(8) 1.5005 0.9203 68
7b ts-CgHyy H 98-100(10) 1.5190 0.9481 76
7c 1-Cl-ts-C¢Hyp H 124-126(1) 1.5330 1.0804 73
7d 4-Cl-ts-CgHyp H 154-157(7) 1.5323 1.0750 75
Te 2-Me-ts-CgHyg H 101-103(1) 1.5055 0.9336 61
8a ts-CsHg CH3; 92-94(5) 1.4985 0.9146 72
8b ts-CgHyy CH3 105-107(8) 1.5176 0.9420 77
8c 1-Cl-ts-CgHyq CH; | 162-164(10) 1.5305 1.0560 64
ad 4-Cl-ts-CgHyg CH; | 178-182 (15) 1.5290 1.0597 68
8e 2-Me-ts-CgHyg CH3 128-130(5) 1.5005 0.9242 62
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Gostarilon reaksiya 3a-e,4a-e:AA:TEA-1:1:2 nisbatinds susuz efir vo ya
su-efir miihitinds aparilmis vo 7a-e, 8a-e pirrollart alinmigdir.

B iisulu. 0.1 mol 5a-e, 6a-¢ doymamis xlorketonlarin 0.2 mol
allilaminls efir vo ya su-efir miihitinds, avvslco -5 + —10 °C, sonradan +35 =
+40°C temperaturda yuxarida gostorilon A iisulu ilo reaksiyasindan 7a-e, 8a-e
pirrollar1 sintez olunmusgdur. Reaksiya 5a-e,6a-e:AA:TEA — 1:1:1 nisbatinda
eyni isulla aparilmis vo alinmig 7a-e, 8a-e pirrollarin xarakteristikalart vo
spektral gostoricilori 3a-e, 4a-e dixloridlorindon alinan pirrollarla tamamilo eyni
olmusdur.

Almmus naticalar va onlarmn tahlili

Molumdur ki, tsikloalkankarbon tursular1 xloranhidridlarinin 3-xlor- vo
2-metil-3-xlorpropenlora  AICI; Kkatalizatoru istiraki ilo dixloretan vo ya
xloroform miihitinds —15 + —20°C temperaturda elektrofil birlosmo reaksiyalart
Markovnikov qaydasi iizro gedir vo reaksiyanin ilk mohsulu 1-tsikloalkil-3-
H(CHy)-3,4-dixlor-1-butanonlar (3a-e, 4a-e) olur (Sxem 1). Sintez olunan 3a-e,
4a-e dixlorketonlarma 80 — 85°C temperaturda DMFA miihitindo Na,COs-lo
tosir etdikdo 1-tsikloalkil-3-H(CHs)-4-xlor-1-buten-1-onlar (5a-e, 6a-e) alinir
(sxem 1) [4; 7; 20].

Sxem 1.
R’ R
RY Cl | AlCl, W -
+ Cl
! /\/ L Cl —_—
la-e 2ab 3a-e, 4a-e
R
Na,CO; (DMFA) W o
=
—HCI 0 R'
5a-e, 6a-¢

Burada, R = ts-CsHg(a), ts-CeH11(b), 1-Cl-ts-CsH1o(c), 4-Cl-ts-CH1o (d),
2-Me-ts-CgH1o(e); R* = H (2a, 3a-e, 5a-¢), CHs (2b, 4a-e, 6a-¢).

3a-e vo 4a-e doymus dixlorketonlari, homg¢inin 5a-e vo 6a-e doymamis
xlorketonlar1 bir heteroatomlu besiizvlii heterotsiklik birlosmalarin, o climlodon
pirrol birlosmalarin sintezi ti¢iin alverisli baslangic maddslordir [1; 4; 7; 15-17,
20].

Miisyyon edilmisdir Ki, 3a-e vo 4a-e dixlorketonlarini allilaminlo 1:3
nisbotinda efir vo ya su-efir miihitindo 5 - 6 saat +35 + +40°C temperaturda
qizdirdigda 1-allil-2-tsikloalkil-3-H(CHjs)pirrol (7a-e, 8a-e) téromolori alinir
(Sxem 2).

98



1-ALLIL-2-TSIKLOALKIL-4-H(CH3)PIRROLLARIN DOYMUS ...

Sxem 2.

+3C;H;NH

3a-e, 4a-¢ o2 R'
B SN
)

+2C;HsNH,
5a-e, 6a-¢ _ =

—C3HsNH,HCI CH, - CH=CH,

Ta-e, 8a-¢
Burada, R — yuxarida gosterilonlordir; R* = H (3a-e, 5a-e, 7a-e), CHs (4a-e, 6a-¢, 8a-e).

7a-e vo 8a-e pirrol birlosmoalori, homginin 5a-e vo 6a-e¢ doymamis
xlorketonlarin allilaminlo 1:2 nishatindo qarsiligh tasirinds sintez olunmusdur
(sxem 2).

Gotiiriilon baslangic allilaminin sarfini azaltmaq, homginin alinan pirrol
birlosmoalarinin igtisadi samoaraliliyini artirmaq tglin ayrilan HCI-u reaksiya
miihitindo tutmaqdan 6trii trietilamindon (TEA) istifado edilmisdir. Bu vaxt
reaksiyada istirak edon maddoalor nisbati asagidaki kimi doyismisdir: 3a-e,4a-
e:AATEA —1:1:2; 5a-e,6a-e:AA:TEA - 1:1:1.

Sintez olunmus pirrollarin qurulusu (7a-e, 8a-e) IQ vo NMR'H
spektrlorinin molumatlarina gors tosdiq olunmusdur (Cadval 2).

Cadval 2.
7b-e va 8b-e pirrollarin I0 vo NMR *H spektrlaori
Bir- 1Q spektrlar (sm™) NMRH spektrlori (8, m.h.)

losima Sch VcH Ve=c,c=c Ve=c R R H H° —~CHp-
pirrol | pirrol pirrol allil CH=CH;

7b 740, 3030, 1540, 1646 1.10-2.21 5.74 5.562 6.32 4.1-55
880 | 3115 | 1580 @H,m | aHhm) | @Hm) | @H,m | GH m)

7c 726, 3023, 1549, 1644 1.22-2.32 5.86 5.60 6.24 4.2-5.6
860 | 3111 | 1577 (10H,m) | @Hm) | @H,m | @H m) | GH, m)

7d 760, 3025, 1542, 1645 1.21-2.30 5.91 5.62 6.27 4.0-55
870 | 3110 | 1592 @OH,m) | @Hm) | @H,m | @Hm) | GH m)

774, 3027, 1517, 1640 |0.85(3H,d) 5.84 5.71 6.34 4.1-5.6

7e | 896 | 3128 | 1535 115225 | @H,m) | @Hm) | @Hm) | (GH m)

(10H,m)

8b 762, 3023, 1549, 1642 1.12-2.23 1.92 5.41 6.41 4.3-5.7
920 | 3112 | 1595 (11H,m) | (3H,c) | (tHgens) | (tH,s) | (5H, m)

8c 775, 3028, 1505, 1650 1.20-2.31 1.96 5.44 6.52 4.0-5.6
920 | 3125 | 1580 @Hm) | @GH,0) | @aHm) | @Hs | GH m)

8d 780, 3022, 1503, 1640 1.24-2.33 1.94 5.562 6.58 4.1-58
928 | 3135 | 1578 (WOHm) | @GH,c) | tHgens) | (IH,s) | (H, m)

8e 746, 3040, 1540, 1660 |0.87(3H,d)1.1 1.95 5.58 6.61 (1H, 4.2-5.7
880 | 3080 | 1596 4227 (H,¢) | (tH,m) s) (5H, m)

(10H,m)
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7b-e vo 8b-e pirrollarin IQ spektrlorinds pirrol halgesinin xarakterik
udulma saholori mieyyon edilmisdir (sm?): 3022-3135 (vcp), 1501-1596
(Ve=cc=c), 720-928 (dcn). Pirrol halgesinin azot atomundaki allil grupunun ikiqat
rabitosi iso 1640-1660 sm ™ (vc=0) udulma sahasindo askar edilmisdir (Codval 2).

Pirrollarin (7b-e, 8b-e) NMR *H spektrlorinda pirrol helgesinin protonlarin
5.41-6.61 m.h. sahosindo xarakterik multipletlor vo ya singletlor, metil grupunun
hidrogenlari 1.92-1.96 m.h. sahasinds singletlar, allil qrupunun protonlar1 iss 4.0-
5.8 m.h. sahasindo multipletlor soklinds 6zlarini gostarirlor (Cadval 2).

Qeyd etmok lazimdir ki, pirrollarin sintezinda istifads olunan 3a-e, 4a-e
dixlorketornlarim1 xiisusi olaraq reaksiya mohsullarindan ayirmaq vo olave
tomizlomak talab olunmur, onlar xam mohsul kimi tatbiq olunmuslar.

Natica

Tsikloalkankarbon tursular1 xloranhidridlarinin (1a-e) 3-xlorpropen (2a) vo
2-metil-3-xloropenlo  (2b) reaksiyasindan 1-tsikloalkil-3-H(CHs3)-3,4-dixlor-1-
butanonlar (3a-e,4a-¢) alinmig vo onlarin DMFA miihitindo Na;COs-lo qarsiligh
tosirindon  1-tsikloalkil-3-H(CHzs)-4-xlor-2-buten-1-onlar ~ (5a-e,6a-e)  sintez
olunmusdur. 3a-e, 4a-e doymus dixlorketonlarmn vo 5a-e, 6a-¢ doymamis
xlorketonlar allilaminlo efir vo ya su-efir miihitindo reaksiyasindan azot
atomunda allil grupu saxlayan pirrol birlosmolori alinmigdir. Reaksiya miihitindon
ayrilan HCl-u tutmagq ti¢tin TEA-doan istifads edilmisdir. Homin birlosmalor allil
grupu ikigat rabitosi hesabma polimerlosma Vo sopolimerlosma reaksiyalarina
daxil olarag giymatli polimerlar amols gatira bilorlor. Belalikls, 1-allil-2-tsikloalkil-
3-H(CHjs)pirrollarin alverisli preparativ alinma iisulu islonib hazirlanmigdir.
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