O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2024, [3/2/1]
ISSN 2181-7324

KIMYO
http://journals.nuu.uz

Natural sciences

UDK: 547.541.3.547.542.7
Zarifa YAXSHILIKOVA,
O ‘zMU tayanch doktoranti
Tursunali XOLIQOV,
0 zMU professori, k.f.d
Sherzod JO‘RAQULOYV,
O zRFA O‘MKI “Alkaloidlar kimyosi” laborotoriya mudiri kat.i.x., K.f.d

O ‘zbekiston Milliy universiteti professori M.Maxkamov taqrizi asosida

N-BUTIL, N-PENTIL, N-GEKSIL, N-NONIL MORFOLINLAR SINTEZI
Annotatsiya
Morfolinni  butil, pentil, geksil, nonil bromidlar bilan reaksiyalari olib borildi. Olib borilgan sintezlar natijasida tegishli
N-alkilmorfolinlar olindi. Olingan mahsulotlarni vakumda xaydash usuli yordamida tozalandi. Morfolin hosilalari biologik faol moddalar
hisoblanib, gishloq xo‘jaligida, tibbiyotda qo‘llaniladigan birikmalar hisoblanadi. Olingan birikmalar tuzilishi fizik-kimyoviy tahlillar 1Q, YaMR
spektrlari yordamida tahlil gilindi.
Kalit so‘zlar: Morfolin, butilbromid, pentilbromid, geksilbromid, nonilbromid, etanol, aseton.

SYNTHESIS OF N-BUTYL, N-PENTYL, N-HEXYL, N-NONYL MORPHOLINES
Annotation
Reactions of morpholine with butyl, pentyl, hexyl, nonyl bromides were carried out. The corresponding N-alkylmorpholines were obtained as a
result of the conducted syntheses. The obtained products were cleaned using vacum drying method. Morpholine derivatives are considered
biologically active substances and compounds used in agriculture and medicine. The structure of the obtained compounds was analyzed with the
help of physico-chemical analysis IR, NMR spectra.
Key words: Morpholine, butylbromide, pentylbromide, hexylbromide, nonylbromide, ethanol, acetone.

CHUHTE3 N-BYTIJI, N-NTEHTWI, N-I'EKCIJI, N-HOHUJIMOP®OJIMHOB
AHHOTaIUA

IIpoBenens! peakiuu MopdoaMHAa ¢ OyTHI, NEHTHI, T'eKCWI, HOHWI OpoMHAamMu. B pesynbraTte NpOBEAEHHBIX CHHTE30B OBIIM MOJYYCHBI
cooTBeTcTBYoIIHEe N-ankunmopdosausbl. [lodydeHHbIe MPOAYKT OYHIIAIA METOAOM BaKyMHOHN cymkd. [Ipon3BoaHble MOP(OIHHA CUHTAIOTCS
6uoNOruYeckd aKTUBHBIMU BELIECTBAMH H COEIHHEHUSIMH, UCIONIb3YeMBIMH B CEIbCKOM XO03siicTBe M MexauiuHe. CTpOeHHE MOITy4eHHBIX
COEeIMHEHHI aHAIM3UPOBAIIH C TIOMOIIBIO (pH3NKOo-xuMudeckoro ananmsa UK, SIMP criextpos.
Kurouessie ciioa: MopdomnuH, OyTunopomu, NeHTHIOPOMUL, TEKCUIIOPOMUL, HOHUIOPOMHU/I, 3TAHOJI, AIIETOH.
N-butil, N-pentil, N-geksil, N-nonil morfolinlar sintezi.

Adabiyot ma’lumotlaridan bizga ma’lumki morfolin hosilalari fiziologik faollikni namoyon giladi va analgetik, anestetik sifatida ishlatiladi
[1]. Morfolin tarkibida ikkita geteroatom tutgan noaromatik olti a’zoli xalqaga ega. U bir vaqtning o‘zida tuzilishiga ko‘ra ikkilamchi amin va
siklik efir xossasini namoyon giladi. Morfolinning gidroxloridlari va N-alkilmorfolinning to‘rtlamchi tuzlari antistatiklik, bakteritsidlik,
korroziyaga qgarshi ingibitorlik xossasini namoyon giladi [2]. Morfolin va uning hosilalari (N-formil-morfolin, N-asetilmorfolin, N-metilmorfolin-
N-oksid v.b) erituvchilik qobiliyati yuqori bo‘lganligi sababli, aromatik uglevodorodlarni ajratishda [3] va tabiiy polimerlarda erituvchi sifatida
foydalaniladi [4-5]. N-metilmorfolin-N-oksid nafagat erituvchi sifatida balki, organik sintezda muhim reagent sifatida xam keng qo‘llaniladi [6-7].
Azollar, fenollar va monoetanolaminni alkillash reaksiyalari, N-metilmorfolin-N-oksid/suv (NMO/H20) sistemasida olib borilgan [8-11].
Ko‘rsatilgan sistemada shuningdek ikkilamchi aminlarni formillash reaksiyalari xam olib borilgan [12]. Ikkilamchi aminlarni FAK va NMO/H20
sistemasida allilxlorid va metallilxlorid bilan alkillash usullari xam o‘rganilgan. Tajribalar natijasi shuni ko‘rsatganki, propargilbromid va
allilbromid bilan alkillash mahsulot unumi, FAK usuli bilan olingan mahsulot unumidan kam emas. Shu usulda morfolin, piperidin i pirroliddin
galogenalkanlar bilan NMO/H20 sistemasida alkillanganda mahsulot unumi FAK usulidan kam bo‘lmagan hatto ba’zi hollarda unum yuqori
bo‘lgan [13]. N-alkilmorfolinlar asosiy va nozik organik sintezda muhim axamiyatga ega. Sanoatda pestitsidlar, gerbitsidlar, fungitsidlar sovutish
suvi uchun ko‘p qirrali qurilish buloklari sifatida, bundan tashqari moylash materiallari, sirt faol moddalar, tolaga ishlov berish vositalari va
boshgalar olishda ishlatiladi[14].

Morfolinning alkil hosilalari sintezi. Umumiy metodika. Metod A. Hajmi 50 ml bo‘lgan tubi yumaloq kolbaga 4.95gr (0.06 mol) morfolin
solindi. Erituvchi sifatida 0.6 mol etanol solingandan so‘ng, 0.06 mol kaliy karbonat (K2CO3) solinib so‘ngra tegishli alkilgalogend (butil, pentil,
geksil, nonil bromid) lar 1:1 nisbatda ya’ni 0.06 mol solindi. Reaksion aralashma teskari sovutgichda magnitli aralashtirgich yordamida 1-9 soat
vaqt davomiyligida gizdirildi (YuQX nazoroat gilindi). So‘ngra erituvchi xaydab olindi. Eritmada qolgan kaliy karbonat suvda eritilib, reaksiya
mahsuloti xloroformda (CHCI3) ekstraksiya qilindi. Xloroform xaydalgandan so‘ng, mahsulot qayta kristallandi yoki vakumda quritib olindi.

Metod B. 4.95gr (0.06 mol) morfolinga aseton erituvchisidan 0.6 mol solingandan so‘ng, 0.06 mol kaliy karbonat (K2CO3) solinib so‘ngra
tegishli alkilgalogend (butil, pentil, geksil, nonil bromid) lar 1:1 nisbatda ya’ni 0.06 mol solindi. Reaksion aralashma teskari sovutgichda magnitli
aralashtirgich yordamida 1-9 soat vagt davomiyligida gizdirildi (YuQX nazoroat gilindi). Reaksion aralashmadan kaliy karbonat (K2CO3) filtirlab
olindi, so‘ngra erituvchi xaydalib, mahsulot qayta kristallandi yoki vakumda quritib olindi.

4-butil morfolin, C8H17NO

A metodi ga ko‘ra sintez gilindi. 4.95 g (0.06 mol) (1), 6.44 ml (0.06 mol) butilbromid va 8.28 g (0.06 mol) K2CO3. Unum (70%).

B metodi ga ko‘ra sintez qilindi. 4.95 g (0.06 mol) (1), 6.44 ml (0.06 mol) butilbromid va 8.28 g (0.06 mol) K2CO3. Unum (69%).

YaMR 1H (600 MGs, CDCI3, §, m.u., J/Gs): 0.88 (3H, t, J= 7.4, H-10), 1.30 (2H, dt, J= 8.1, 7.2, H-9), 1.43 (2H, m, H-8), 2.29 (2H, ddd,
J=9.1,6.0,1.2, H-7), 2.40 (4H, s, N-2,6), 3.68 (4H, t, J= 4.7, H-3,5).

YaMR 13C (150 MGs, CDCI3, s, m.u.): 14.11 (C-10), 20.77 (C-9), 28.77 (C-8), 53.88 (C-2,6), 59.00 (C-7), 67,08 (C-3,5).

1Q spektr (KBr, vmax, sm-1): 2957, 2858, 2807, 1455, 1307, 1358, 1274, 1147, 1117, 1070, 1034-755, 975, 914, 866, 628.

4-pentil morfolin, COH19NO

A metodi ga ko‘ra sintez qilindi. 4.95 g (0.06 mol) (1), 7.50 ml (0.06 mol) pentilbromid va 8.28 g (0.06 mol) K2CO3. Unum (72%).
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B metodi ga ko‘ra sintez qilindi. 4.95 g (0.06 mol) (1), 7.50 ml (0.06 mol) pentilbromid va 8.28 g (0.06 mol) K2CO3. Unum (71%).
YaMR 1H (600 MGs, CDCI3, 3, m.u., J/Gs): 0.85 (3H, t, J= 7.2, H-11), 1.26 (4H, m, H-9,10), 1.44 (2H, kd, J=7.4, 2.1, H-8), 2.27 (2H,
dt,J=7.9, 2.4, H-7), 2.39 (4H, s, H-2,6), 3.68 (4H, s, H-3,5).

YaMR 13C (150 MGs, CDCI3, S,

m.u.): 14.09 (C-11), 22.41 (C-10), 26.31 (C-8), 29.89 (C-9), 53.62 (C-2,6), 59.29 (C-7), 66,93 (C-
3,5).

1Q spektr (KBr, vmax, sm-1): 2957, 2931, 2856, 2807, 1708, 1454, 1358, 1271, 1118, 1071-1757, 1034, 1004, 914, 864, 796, 628.

4-geksil morfolin, CLOH21NO

A metodi ga ko‘ra sintez gilindi. 4.95 g (0.06 mol) (1), 8.34 ml (0.06 mol) geksilbromid va 8.28 g (0.06 mol) K2CO3. Unum (78%).

B metodi ga ko‘ra sintez qilindi. 4.95 g (0.06 mol) (1), 8.34 ml (0.06 mol) geksilbromid va 8.28 g (0.06 mol) K2CO3. Unum (74%).

YaMR 1H (600 MGs, CDCI3, 8, m.u., J/Gs): 0.84 (3H, m, H-12), 1.26 (6H, m, H-9,10,11), 1.43 (2H, m, H-8), 2.28 (2H, m, H-7), 2.39
(4H, s, H-2,6), 3.68 (4H, t, J=4.7, H-3,5).
YaMR 13C (150 MGs, CDCI3, 3,
7), 67,08 (C-3,5).

1Q spektr (KBr, vmax, sm-1): 2929, 2855, 2807, 1456, 1357, 1275, 1118, 1071, 1034-1726, 1010, 917, 866, 793, 757.

4-nonil morfolin, C13H27NO

A metodi ga ko‘ra sintez gilindi. 4.95 g (0.06 mol) (1), 11.5 ml (0.06 mol) nonilbromid va 8.28 g (0.06 mol) K2CO3. Unum (81%).

B metodi ga ko‘ra sintez qilindi. 4.95 g (0.06 mol) (1), 11.5 ml (0.06 mol) nonilbromid va 8.28 g (0.06 mol) K2CO3. Unum (79%).

YaMR 1H (600 MGs, CDCI3, 8, m.u., J/Gs): 0.84 (3H, t, J=7.1, H-15), 1.26 (12H, m, H-9,10,11,12,13,14), 1.48 (2H, 1, J= 7.7, H-8), 2.32
(2H, m, H-7), 2.45 (4H, s, H-2,6), 3.72 (4H, t, J= 4.7, H-3,5).

YaMR 13C (150 MGs, CDCI3, S, m.u.): 14.18 (C-15), 22,74 (C-14), 26.43 (C-9), 27.56 (C-8), 29.34 (C-12), 29.60 (C-10, 11), 31.94
(C-13), 53.76 (C-2,6), 59.27 (C-7), 66,87 (C-3,5).
IQ spektr (KBr, vmax, sm-1): 2924, 2854, 2807, 1459, 1357, 1274-1071, 1119, 1007-755, 915, 866, 629.
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N-alkil morfolinlar sintezi reaksiya tenglamasi.

Reaksiya mahsulot unumi reaksiyaga kirishgan alkilgalogenidlar tabiatiga qarab turlicha bo‘ldi. Bunda zanjir uzaygan sari reaksiya
mahsulot unumi xam mos ravishda oshib bordi.

Natijalar va ularning tahlili. Morfolin bilan alkilgalogenidlarning reaksiyasini amalga oshirish uchun reaksiya mahsulotining unumiga
erituvchilar, vaqt va modda tabiati kabi omillar ta’siri o‘rganildi. Erituvchilar sifatida etanol va aseton erituvchilari tanlandi. Tajriba natijasida
etanol erituvchisida unum yuqori bo‘lganligini ko‘rishimiz mumkin.

Reaksiyalarda mahsulot unumiga reaksiya davomiyligining ta’sirini o‘rganish maqsadida reaksiyalar turli xil vaqtlarda olib borildi. Bunda
tajribalar 1-9 (soat) vaqt oralig‘ida olib borildi. Natijalar shuni ko‘rsatdiki 5 soat davomida olib borilgan reaksiya mahsulot unumi yuqori bo‘ldi.

Morfolin va galogenalkanlar reaksiyasida, mahsulot unumiga reagentlar mol nisbatlari xam o‘rganildi. Olingan natijalardan ko*rinadiki
reagentlarning mol miqdorlari 1:1 nisbatda olinganda samarali natijalarga erishildi.

O‘tkazilgan tajribalar natijasida morfolinni alkilgalogenidlar bilan alkillash reaksiyalari o‘rganildi va olingan natijalar tagqoslandi. Xulosa
qilib shuni aytish mumkinki, reagentlar migdori 1:1 nisbatda, etanol erituvchisida, 5 soat vaqt davomida olib borish eng qulay sharoit bo‘lishi
mumkin ekan. Olingan natijalar umumlashtirilgan holda quyidagi jadvalda keltirilgan.

Morfolin va alkilgalogenidlar reaksiyalarining optimal sharoitlari va unumlari

Ne Alkilgalogenidlar Erituvchi Reaksiya vaqti, soat Reagentlarning mol nisbatlari Reaksiya unumi
1 Butilbromid Aseton 5 1:2 69%
Etanol 5 1:1,1 70%
2 Pentilbromid Aseton 5 11 71%
Etanol 5 1:1 72%
3 Geksilbromid Aseton 5 1:1 74%
Etanol 5 1:1 78%
4 Nonilbromid Aseton 7 11 79%
Etanol 7 11 81%

Demak olib borgan tajribalar natijasida ushbu reaksiyalar uchun optimal sharoitlari o‘rganilib yuqori unum bilan chigadigan reaksiyalar sharoitlari
belgilab olindi va olingan birikmalar fizik-kimyoviy usullar yordamida tahlil gilindi.
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