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SYNTHESIS OF QUATERNARY ARYLAMMONIUM SALTS OF PICOLINE ACID
Annotation

Quaternary arylammonium salts were synthesized from the reactions of picolinic acid with aniline, isomeric nitroanilines and
aminophenols. The influence of the nature of the solvent on the course of the reactions was studied. Picolinic acid was found to
react with aromatic amines in ethanol at room temperature to form quaternary ammonium salts. The physical constants of the
synthesized salts were determined, and their structure was studied and confirmed by IR spectroscopy.

Key words: Picolinic acid, anilnie, nitroanilines, aminophenols, aromatic amine, N-protonation, quaternary ammonium salts,
organic solvent.

CHHTE3 YETBEPTUUYHBIX APUJIAMMOHUEBBIX COJIEN MUKOJIUHOBOM KUCJIOThI
AHHOTAIHSI

UeTBepTHUYHBIE apUIAMMOHHEBBIE COJM CHHTE3UPOBAHbl PEAKLUUSMU IHKOJMHOBOM KHCIOTBI C aHWIWH, W30MEpPHBIMHU
HUTPOAHWJIMHAMH U aMHHO(EHOoTaMu. VcclieoBaHO BIUSIHUAE TIPUPOJIBI PACTBOPUTENS HA X0 peakiuii. bputo 0OHapyKeHO, U4TO
MUKOJIMHOBAsI KUCIIOTA PEarupyeT ¢ apOMaTHIeCKUMH aMHHAMHE B 9TaHOJIE P KOMHATHOU TeMIiepaType ¢ 00pa3oBaHHEM COJeiH
4eTBepTUYHOrOo amMMoHHA. OrmpeneneHsl (U3WYecKue KOHCTAHTHI CHHTE3UPOBAHHBIX COJNIEH, H3y4eHa WX CTPYKTypa H
noaTBepkaeHa fanupiMu MK-ciektpockonuu.

KnwoueBble ciaoBa: [lukonnHOBas KWCIIOTa, aHWINH, HHTPOAHWINHBI, aMHHO(EHONBI, apOMAaTHYeCKH amuH, N-
MPOTOHUPOBAHUE, YETBEPTHUHBIC AaMMOHUEBBIE COJIH, OPTraHUYECKHI PACTBOPUTEIND.

PIKOLIN KISLOTANING TO‘RTLAMCHI ARILAMMONIY TUZLARI SINTEZI
Annotatsiya

Pikolin kislotasining anilin, izomer nitroanilinlar va aminofenollar bilan reaksiyalaridan to‘rtlamchi arilammoniy tuzlari sintez
gilindi. Reaksiyalarning borishiga erituvchi tabiatining ta'siri o‘rganildi. Pikolin kislotasi aromatik aminlar bilan etanolda xona
haroratida ta'sirlashib to‘rtlamchi ammoniy tuzlarini hosil qgilishi aniglandi. Sintez gilingan tuzlarning fizik doimiyliklari
aniqlandi va tuzilishi 1Q- spektroskopiya usulida o‘rganildi va tasdiglandi.

Kalit so‘zlar: Pikolin kislota, anilin, nitroanilinlar, aminofenollar, aromatik amin, H-protonlanish, to‘rtlamchi ammoniy tuzlari,
organik erituvchi.

Kirish. Malumki karbon kislotalarning almashingan alkil- va arilamidlari amaliy ahamiyati va qo‘llanilish sohasining
kengligi bilan muhim o‘rin tutadi. Kislota amidlarini sintez gilish aminlarga karbon Kkislota, kislota angidridi yoki
galogenangidridlarini ta'sir ettirish orgali olib boriladi. Kislota amidlarini sintez gilishda ko‘p yillar davomida kislota angidridlari
va galogenangidridlaridan foydalanilgan bo‘lib, keyinchalik esa aminlarni kislotalar bilan atsillab kislota amidlarini olishning
qulay usullari ishlab chigilgan. Bu jarayonda kislota bilan aminning ta'sirlashishidan dastlab protonlangan to‘rtlamchi ammoniy
tuzlari hosil bo‘lishi ta'kidlab o‘tilgan bo‘lib, ularga oraliq moddalar sifatida garalib ajratib olinmagan, tuzilishi va hossalari
o‘rganilmagan [1]. Biroq, so‘nggi yillarda bu tuzlar sintezi bilan bog‘liq tadgiqotlar kimyogar olimlarda gizig‘ish uyg‘otmoqda.

Mavzuga oid adabiyotlar tahlili. Karbon kislotalarning to‘rtlamchi ammoniy tuzlarini sintez gilish va tuzilishini
o‘rganishga oid tadgigotlar 20 asrning ohirlariga kelib rivojlana boshlagan. O‘tgan asrda germaniyalik olimlar gahrabo
kislotasining ammiak bilan reaksiyasidan monoammoniyli tuzni sintez gilishgan va tuzning monokristallarini rentgen tuzilish
analizi yordamida o°rganishgan [5]. Dastlabki tadgiqotlardan biri bo‘lgan yana bir ishda to‘rtlamchi ammoniy tuzlarining analitik
kimyoda go‘llanilishi bilan bog‘lig bo‘lgan ma'lumotlar mavjud. Bu ishda bir gator organik karbon Kislotalarning to‘rtlamchi
ammoniy tuzlari olingan va ularning analitik hossalari o‘rganilgan hamda ayrim mineral kislotalarning tuzlari bilan taggoslangan

[6].

Karbon kislotalarning birlamchi, ikkilamchi va uchlamchi alkil- va arilaminlar bilan protonlashgan to‘rtlamchi ammoniy
tuzlarini hosil gilishi olimlar tomonidan keng o‘rganilgan. Reaksiyalar organik erituvchilarda olib borilgan va olingan barcha
tuzlarning fizik doimiyliklari keltirilgan, tuzilishi 1Q, YAMR spektroskopiya usullari va rentgen tuzilish analizi yordamida tahlil
gilingan [7]. Bundan tashgari adabiyotlarda karbon kislota va aminning tuzilishi, hossalari va reaksiya sharoitiga bog‘liq holda
ularning ta'sirlashishidan hosil bo‘ladigan tuzlar supramolekulyar adduktlar ko‘rinishida bo‘lishi mumkinligi ta'kidlangan [10].
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O‘zbekiston Milliy universiteti tadgigotchilari Q.Ahmedov va uning shogirdlari tomonidan H,H-dietilgidrazinga karbon
kislotalar ta'sir ettirib yugori unumlar bilan protonlangan to‘rtlamchi ammoniy tuzlari sintez qilingan [13].

Kafedra tadgigotchilari izlanishlarini davom ettirib gator gidraziniy tuzlarini sintez gilishgan hamda bu tuzlarning
ayrimlari 1,2-kompleks nisbatdagi ion-molekulyar tarkibli bo‘lishi mumkinligini aniglashgan [14].

Adabiyotlarda karbon kislotalarning alkil- va arilammoniy tuzlari yuqori biologik faollikni namoyon gilishi hisobiga
ulardan halg ho‘jaligining koplab sohalarida turli magsadlarda foydalanish mumkinligi ta'kidlab o‘tilgan. Hususan, farmasevtika
va tibbiyotda olib borilgan sinovlar natijasida turli viruslarga va ular keltirib chigaradigan saraton, OIV kabi o‘ta havfli
kasalliklarga garshi samara berishi aniglanmoqgda [17]. Shuningdek, tadgigotlar to‘rtlamchi ammoniy tuzlarini gishlog ho‘jaligida
ham go‘llash mumkinligini ko‘rsatmoqgda [20]. So°‘nggi vyillarda olib borilayotgan izlanishlar natijasida bu birikmalar
biotexnologiya va radiofarmasevtika sohalarining rivojlanishiga hissa qo‘shmoqda [21].

Tajriba natijalari va tahlili. To‘rtlamchi ammoniy tuzlari sinteziga oid izlanishlar natijasi avvalgi ishlarda ham bayon
gilingan bo‘lib, mazkur tadgiqodlar shu ishlarning davomi hisoblanadi.

Tajribalar uchun pikolin kislota, anilin, izomer nitroanilinlar va aminofenollar tanlab olindi. Pikolin kislotasi va
aminlarning gattiq agregat holatdaligini hisobga olib reaksiyalar erituvchilar ishtirokida olib borildi. Aromatik aminlarning H-
protonlanish reaksiyalari uchun proton erituvchi - etanol tanlab olindi. Etanol qutbli organik erituvchi bo‘lib, unda pikolin kislota
va aminlar xona haroratida eriydi. Shu sababli etanolda reaksiyalar xona haroratida reagentlarning 1:1 mol nisbatida olib borildi.
Reaksiyalar quyidagi sxema bo‘yicha boradi:
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Bu yerda: R = H, 2-NOz2, 3-NOz, 4-NO, 2-OH, 3-OH, 4-OH.

Olib borilgan tajribalarda reaksiya aralashmasi 4-5 kun davomida ochiq idishlarda qoldirildi. Etanol bug‘lanib aralashma
ma'lum bir konsentrasiyaga yetganda tuz kristallari tusha boshlaydi va erituvchi uchib ketishi bilan tuz kristallari idish tubiga
to‘lig tushadi. Reaksiya mahsuloti benzolda yuvilib qo‘shimchalardan tozalandi.

Mazkur usullar asosida pikolin kislotasining anilin va ba'zi almashingan anilinlar bilan reaksiyalari olib borildi va
to‘rtlamchi arilammoniy tuzlari sintez qilindi. Tajriba natijalari quyida 1-jadvalda keltirilgan.

1-jadval.

Pikolin kislotasining anilinlar bilan reaksiyalari mahsulotlari

(erituvchi - etanol, reaksiya harorati 20 °C, davomiyligi 4-5 kun.)
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Tajriba natijalari pikolin kislotaning anilin, izomer nitroanilinlar va aminofenollar bilan reaksiyalarini spirtda xona
haroratida olib borish yuqgori unum bilan protonlangan ammoniy tuzlarini olish imkonini berishini ko‘rsatdi. Bu holatni olingan
to‘rtlamchi ammoniy tuzlarining hosil bo‘lishida proton erituvchi bo‘lgan etanol spirt protoni bilan hosil bo‘lgan anionni,
gidroksil guruhdagi kislorod atomining tagsimlanmagan elektron juftlari hisobiga kationni solvatlashi, buning natijasida esa hosil
bo‘lgan tuzning bargarorligini oshirishi bilan izohlash mumkin. Ushbu jarayonni quyidagi reaksiya sxemasi orqgali ifodalash

mumkin:
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Tajribalar gismi. Sintez gilingan birikmalarning 1Q-spektri Cucrem-2000 ®T-UP markali spektrofotometrda kaliy
bromid bilan tabletka holida 400-4000 sm! soha oralig‘ida olindi.

Fenilammoniy pikolinat (3a). A) Stakanga 0,615 g (0,005 mol) pikolin kislotaning 7 ml etanoldagi eritmasi, 0,465 g
(0,005 mol) anilinning etanoldagi eritmasi solindi, aralashtirildi va xona haroratida hosil bolgan oq iviq cho‘kma filtrlab ajratib
olindi. benzolda yuvib tozalandi va CaClz li eksikatorda quritildi. Mahsulotning suyuglanish harorati 117-118°C. 1Q-spektri
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(sm™): v = 2581 sm™* (*NHs), 5 = 1548-1585 sm™* (*NH3), vas = 1609 sm™* (COO"), vs = 1460 sm™* (COO"), & = 834 sm'?
(CO0O).

2’-Nitrofenilammoniypikolinat (3b). Pikolin kislota va o-nitroanilindan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 131-133°C. 1Q-spektri (sm™): v = 2497 sm™* (*NHs), § = 1524-1571 sm™* (*NH3), vas = 1592 sm™* (COO"),
vs = 1452 sm™* (COO"), § = 696 sm™ (COO"), vas = 1698 sm™' (NO2), vs = 1338 sm™! (NO2), § = 749 sm™! (NOz),

3’-Nitrofenilammoniypikolinat (3s). Pikolin kislota va m-nitroanilindan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 109°C. IQ-spektri (sm™): v = 2667 sm™ (*NHs), = 1508-1483 sm™ (*NH3), vas = 1620 sm™ (COO"), vs =
1483 sm™ (COO"), & = 668 sm 1 (COO"), vas = 1620 sm™! (NO2), vs = 1324 sm™! (NO2), 5 = 734 sm™! (NO2),

4>~ Nitrofenilammoniypikolinat (3d). Pikolin kislota va p-nitroanilindan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 116-118°C. 1Q-spektri (sm™): v = 2699 sm™* (*NHa3), § = 1505-1519 sm™* (*NHs3), vas = 1584 sm™* (COO"),
vs = 1441 sm™* (COO"), § = 697 sm™ (COO"), vas = 1651 sm™' (NO2), vs = 1300 sm™' (NO2), § = 762 sm™! (NOz2),

2’- Gidroksofenilammoniypikolinat (3¢). Pikolin kislota va o-aminofenoldan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 128-129°C. 1Q-spektri (sm™): v = 2839 sm™* (*NHa3), § = 1534-1558 sm™* (*NHs3), vas = 1607 sm™* (COO"),
vs = 1414 sm™ (COO"), § = 735 sm™ (COO"), v = 3214 sm™! (OH), & = 1376 sm™! (OH),

3’- Gidroksofenilammoniypikolinat (3h). Pikolin kislota va m-aminofenoldan A metodika bo‘yicha sintez gilindi.
Suyugqlanish harorati 154°C. 1Q-spektri (sm™): v = 2840 sm™ (*NH3), § = 1516-1560 sm™ (*NH3), vas = 1615 sm™ (COO"), vs =
1458 sm™t (COO"), § = 774 smt (COO"), v=3371 sm™! (OH), § = 1379 sm™' (OH),

Xulosa. Olingan natijalar asosida shunday xulosaga kelish mumkinki, 2-piridinkarbon kislotaning anilin va almashgan
anilinlar bilan reaksiyalari xona haroratida etanolda olib borilganda to‘rtlamchi ammoniy turidagi tuzlarning yugori unum bilan
hosil bo‘ladi va tuzlar suv bilan aziatrop aralashma hosil giladigan erituvchilarda gizdirilganda esa suv chigib ketishi natijasida
amidga aylanib ketadi. Shuning uchun tuz hosil qilish reaksiyalarni xona hararoratida qutbli erituvchilarda olib borish va
mahsulotni qayta kristallamaslik lozim.

ADABIYOTLAR

1. Yoshida T., Kawamura S., Nakata K. Chemoselective N-acetylation of primary aliphatic amines promoted by pivalic or acetic acid using
ethyl acetate as an acetyl donor // Tetrahedron Letters (2017).

2. Angus A.L., Lanny S.L. Carboxyl activation via silylthioesterification: one-pot, two-step amidation of carboxylic acids catalyzed by non-
metal ammonium salts // Tetrahedron Letters 56 (2015). -P. 6034-6037.

3. Mokhov V.M., Popov Y.V., Budko L.I. Colloid and Nano-Sized Catalysts in Organic Synthesis: X.1 Synthesis of Carboxamides by Direct
Amidation of Carboxylic Acids and Transamidation Catalyzed by Colloid Copper // Russian Journal of General Chemistry, 2015, Vol. 85,
No. 4, -P. 820-826.

4. Charville H., Jackson D.A., Hodges G., Whiting A., Wilson M.R. The Uncatalyzed Direct Amide Formation Reaction — Mechanism
Studies and the Key Role of Carboxylic Acid H-Bonding // Eur. J. Org. Chem. 2011, -P. 5981-5990.

5. Haussuhl S., Schreuer J. Crystal structure, elastic properties and phase transition of triclinic ammonium hydrogen succinate, NHsHC4H4O4
11 Zeitschrift fur Kristallographie 206, -P. 255-265 (1993).

6. Rakhmanko E.M., Starobinets G.L., Yegorov V.V., Gulevich A.L., Lestchev S.M., Borovski E.S., Tsyganov A R. Analytical application of
high-molecular quaternary ammonium salts // Fresenius Z Anal Chem (t 989) 335:104-110. Springer-Verlag 1989.

7. Sprakel L.M.J., Schuur B. Solvent developments for liquid-liquid extraction of carboxylic acids in perspective // Separation and
Purification Technology 211 (2019), -P. 935-957.

8. Yuvchenko A.P. et al. Synthesis and Properties of Functionally Substituted Ammonium Salts of 3-tert-Butylperoxy-3-methylbutanoic
Acid // Russian Journal of General Chemistry, Vol. 75, No. 9, 2005, -P. 1421-1429. 2005 Pleiades Publishing, Inc.

9. Lemmerer A. Two-Dimensional Layers Using Different Combinations of Hydrogen Bonded Rings in Three Ammonium Carboxylate Salts
/I 3 Chem Crystallogr (2012) 42: -P. 338-344.

10. Jin S. et al. Salt and co-crystal formation from 6-bromobenzo[d]thiazol-2-amine and different carboxylic acid derivatives // Journal of
Molecular Structure, 1016 (2012), -P. 55-63.

11. Jin S., Wang D., Zhu H., Zhou Y., Li D., Ren J. Crystal and Molecular Structure of Three Organic Salts from Benzylamine and Acidic
Components // J Chem Crystallogr (2014) 44: 6-14. Springer Science+Business Media New York 2013.

12. Mo L., Jin S., Zhang W., Guo J., Liu H., Wang D. The crystal structures of ten supramolecular adducts of benzylamine and organic acids //
Journal of Molecular Structure (2020), doi: 10.1016/j.molstruc.2019.127538.

13. Akhmedov K.N., Tadzhimukhamedov Kh.S., Akhmedov U.Ch. Synthesis of N,N-Diethylhydrazine and Its Reactions with Carboxylic
Acids and Alkyl Halides // Russian Journal of General Chemistry, Vol. 75, No. 11, 2005, -P. 1720-1722.

14. Axmeno ¥Y.U. N,N-/IusTuirupasuHHUHT aJIKWITIOTEHUIAp, KAapOOH KUCIOTalIap Ba KUCIOTA aHTUAPHIUIApH OMJIaH peakiusuiapu. —
Tomkent. 2008-in1. HoMm3oumk 1uccepTanuscu.

15. Tamxumyxamenos X.C., AxmenoB K.H., Axmenos V.Y. u ap. Cunres u ctpoenue n-uutpodenzoata N,N-muaTunruapasusus // ¥V306. Xum.
xypH. -TamkenT, 2006. -Ne.1. -C. 24-29.

16. AxmemoB K.H., Tamxumyxameno X.C., AxmemoB Y.U. u map. BsammopeiictBue N,N-mudtmirumpasiHa ¢ MypaBbHHOH H O-
6emsomnben3oiiHoit kucnoramu // XKypu. obur. xum. —Cankt-Ilerep6ypr, 2007. —T. 77. —Bsim. 8. —C. 1256-1260.

17. Sergei N. Adamovich, lgor A. Ushakov and Alexander V. Vashchenko. Novel guanidinium salts of biologically active (het)
arylchalcogenylacetic acids // Mendeleev Communications, 2017, 27, 88-89. DOI: 10.1016/j.mencom.2017.01.028.

18. Trofimov B.A. et al. Antiviral activity of ammonium of B-alkylthiopropionic acids // Pharmaceutical Chemistry Journal, Vol. 29, No, 1,
pp. 56 - 58, January, 1995.

19. Ellingson B.M., et al. pH-weighted molecular MRI in human traumatic brain injury (TBI) using amine proton chemical exchange
saturation transfer echoplanar imaging (CEST EPI) // Neurolmage: Clinical, 22 (2019) 101736, https://doi.org/10.1016/j.nicl.2019.101736.

20. Qiao Wu, Changling Liu, Jichun Yang, Aiying Guan, Hongjuan Ma. Design, synthesis, and herbicidal activity of novel quaternary
ammonium salt derivatives // Pesticide Biochemistry and Physiology, 143 (2017) 246-251. https://doi.org/10.1016/j.pestbp.2017.05.006.

21. Mirskova A.N., Adamovich S.N., R. G. Mirskov, and M.G. Voronkov. Pharmacologically active salts and ionic liquids based on 2-
hydroxyethylamines, arylchalcogenylacetic acids, and essential metals / Russian Chemical Bulletin, International Edition, Vol. 63, No. 9,
pp. 1869-1883, September, 2014. Springer Science+Business Media, Inc. 2014.

22. Dmitrii Antuganov, Vasilii Timofeev, Ksenija Timofeeva, Yulija Antuganova, and Yulia A. Kondratenko. Evaluation of Protic lonic
Liquids Based on Triethanolammonium and Tris(hydroxymethyl) methylammonium Salts as Buffers for 68Ga-Radiolabelling of PSMA-
HBED-CC // Medicinal Chemistry & Drug Discovery. ChemistrySelect 2019, 4, 12524-12527. DOI: 10.1002/slct.201902588.

- 425 -



https://doi.org/10.1016/j.molstruc.2019.127538
https://doi.org/10.1016/j.nicl.2019.101736
https://doi.org/10.1016/j.pestbp.2017.05.006

