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The different kinds of the substituted ureas use as pharmaceutical materials. The
chemical properties of N-alkoxy-N-chloroureas allow to create the new reaction
strategies that give access to such new biological relevant scaffolds. But the
nucleophilic substitution of the chlorine atom in N-alkoxy-N-chloroureas by P-
nucleophile remained unstudied.

As a rule the common N-phosphorylureas are obtained as the result of the
amines interaction with dialkyl isocianatidophospate, e.g. [1,2]. But the interaction of
N-alkoxy-N-chloroureas with trimethyl phosphite or triphenylphosphine had never
been reported before. The N-alkoxy-N-chloroureas interaction with P-nucleophiles
had not been reported as well. The synthesis of the N-phosphorylureas from other N-
chloroureas is either unknown.

We have studied the interaction N-alkoxy-N-chloroureas la-d with trimethyl
phosphite in ether. The N-alkoxy-N-chloroureas 1a-d react with trimethyl phosphite
selectively forming the N-alkoxy-N-phosphorylureas 2-5 [3].
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The structure of N-alkoxy-N-phosphorylureas 2-5 has been proved by the 'H,
3¢, 1*P NMR spectra and mass spectra. Also, its structure of compounds 2,4 has been
confirmed by the XRD study [3].
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Molecular structure of N-methoxy-N-(dimethoxyphosphoryl)urea 2 according to

X-ray diffraction data. Thermal ellipsoids are shown with 50% probability.

The layer formed by hydrogen bonds (cyan dotted lines) between molecules N-
methoxy-N-(dimethoxyphosphoryl)urea 2.

In compounds 2, 4 both nitrogen atoms have planar configuration. The
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carbamoyl group and the N-O bond lie within the plane. Thus, it has been found that
N-alkoxy-N-(dimethoxyphosphoryl)ureas have a number of structural features
different from those of anomeric ureas [4-7].

The obtained N-alkoxy-N-(dimethoxyphosphoryl)ureas 2-5 are the products of
the nucleophilic substitution at nitrogen. This reaction is new synthetic route to the N-
phosphorylureas.

It may be proposed this is another possible mechanism of N-alkoxy-N-

phosphorylureas 2—-5 formation.
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At the first stage the labile N-alkoxy-N-(trimethoxyphosphonium)urea chlorides
A formed by the nucleophilic substitution at the nitrogen in the N-alkoxy-N-
chloroureas 2a—c. At the second stage the O-demethylation of the intermediate A by
the chloride anion takes place (this is the kind of Arbuzov reaction). It yields N-
alkoxy-N-(dimetoxyphosphoryl)ureas 2-5.
We had found that N-alkoxy-N-chloroureas la-c interact with

triphenylphosphine selectively yielding the compounds 6-8.
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The structure of N-alkoxy-N-(triphenylposphonium)ureas chlorides 6-8 has
been characterized by the 'H, *C and "*P NMR spectra. These compounds easily

decompose by the action of the moisture of air and in the protonic solvents.
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Thus, the possibility of the N—P bond formation by N-alkoxy-N-chloroureas
interaction with P-nucleophiles had became clear. This result has a significant value
for the better understanding of the synthetic importance of N-alkoxy-N-chloroureas.

Thus compounds 2-8 are the unknown kinds of N-alkoxyureas and may be
regarded as the potential biologically active scaffolds.

References:

1. Shatrava lu., Ovchynnikov V., Gubina K., Shishkina S., Shishkin O.,
Amirkhanov V. (2016). Varieties in structures of Co(ll), Ni(ll) and Cu(ll)
coordination compounds based on dimethyl pyridin-2-ylcarbamoylphosphoramidate.
Structural Chemistry, 27( 5), 1413-1425.

2. Carboni M., Michanl A., Carter W., Liu S., Lin W. (2013). Highly porous
and stable metal-organic frameworks for uranium extraction. Chemical Science., 4,
(6), 2396-2402.

3. Shtamburg V.G., Klots E.A., Shtamburg V.G., Anishchenko A.A., Shishkina
S.V., Mazepa A.V. (2023). Nucleophilic substitution at nitrogen atom. N-Alkoxy-
N-(dimethoxyphosphoryl)ureas, synthesis and structure. J. Mol. Struct., 1277, (5),
134865. https://doi.org/10.1016/j. molstruc.2022.134865.

4. O.V. Shishkin, R.l. Zubatyuk, V.G. Shtamburg, A.V. Tsygankov, E.A.
Klots, A.V. Mazepa, R.G. Kostyanovsky. (2006). Pyramidal Amide Nitrogen in N-
Acyloxy-N-alkoxyureas  and  N-Acyloxy-N-alkoxycarbamates. = Mendeleev
Commun., 16 (4), 222—223. https://doi.org/10.1070/MC2006v016n04ABEH002195

5. V.G. Shtamburg, O.V. Shishkin, R.lI. Zubatyuk, S.V. Kravchenko, A.V.
Tsygankov, A.V. Mazepa, E.A. Klots, R.G. Kostyanovsky. (2006). N-Chloro-N-
alkoxyureas: synthesis, structure and properties. Mendeleev Commun., 16 (6), 323—
325. https://doi.org/10.1070/MC2006v016n06 ABEH002382

6. V.G. Shtamburg, O.V. Shishkin, R.I. Zubatyuk, S.V. Kravchenko, V.V.
Shtamburg, V.B. Distanov, A.V. Tsygankov, R.G. Kostyanovsky. (2007). Synthesis,
structure and properties of N-alkoxy-N-(1-pyridinium)urea salts, N-alkoxy-N-
acyloxyureas and N,N-dialkoxyureas. Mendeleev Commun., 17 (3), 178-180.
https://doi.org/10.1016/j.mencom.2007.05.016

7. O.V. Shishkin, V. G. Shtamburg, R. I. Zubatyuk, D.A. Olefir, AV.
Tsygankov, A.V. Prosyanik, A.V. , Mazepa, R.G. Kostyanovsky. (2009). Chiral
Ureas with Two Electronegative Substituens at 1-N and Unusual Case of Coexisting
a Pyramidal and Almost Planar 1-N in The Same Crystal, Chirality, 21 (7), 642-647.
https://doi.org/10.1002/chir.20668

150


https://doi.org/10.1016/j
https://doi.org/10.1070/MC2006v016n04ABEH002195
https://doi.org/10.1070/MC2006v016n06ABEH002382
https://doi.org/10.1016/j.mencom.2007.05.016
https://doi.org/10.1002/chir.20668

YK 547.85: 615.281.9
CHUHTE3 TA AHTUMIKPOBHA AKTUBHICTb HOBUX
®YHKIIOHAJII30BAHUX TPUDEHIJI®OCPOHIEBUX COJIEHA
Mysnuka JIL.B.!, T'ymeniox H.I.%, Cmouiii O.B.', Bpunuany H.0.
1Ihtcmumym bioopeaniunoi ximii ma nagpmoximii im. B.I1. Kyxaps HAH Ykpainu
eyn. Akademixa Kyxaps, 1, 02094, m. Kuis
2y «Incmumym papmaronoeii ma mokcuxonoeii HAMH Ykpainuy
eyn. Anmona lledixa, 14, 03057, m. Kuis
liubovmuzychka@gmail.com

[TommpeHHsT pe3UCTEHTHOCTI MIKPOOPraHi3MiB O aHTHUMIKPOOHHUX Ipenaparib
MPOTSATOM OCTaHHIX JECATWIITH TMPHUBEIO JO HEOOXITHOCTI TMOIIYKY HOBHX
e(EeKTUBHUX PEYOBMH 3 AHTHUOAKTEpIaJbHOIO AKTHBHICTIO. Yumanuii i1HTEpec H0
CIIOJIYK OHI€BOI MPUPOJIU, 30KpeMa (POoCPOHIEBUX MOXITHUX, 3yMOBJICHUM MIUPOKUM
CIEKTPOM aHTHUMIKpPOOHOI aKTUBHOCTI YETBEPTHUHHUX QocdoHieBux coineit [1, 2].
Cepen cnonyk TtpudenindocPoHito MaJOBUBYEHUMH Ha ChOTOAHI 3aJIMIIAIOTHCS
aHTUMIKpOOH1 BIacTUBOCTI (OCHOHIEBUX COJIEH TETEPOLMKIIYHOTO PSAIY, B TOMY
yycil PYHKIIOHAIBHO3aMIIIEHUX MOX1THUX TIPUMIIUHY.

3 METOI0 MOINIYKY MEePCIeKTUBHUX aHTUMIKPOOHUX areHTiB OyJu OTpUMaHi HOBI
¢dbynkuionanizoBani Tpudeninadocdonieni comi (I-1IT) musxom nukmizaiii TpoayKTIB
npuenaHanHs TpudenuipochopaHiTiACHALETOHITPUIY 10 AalMII30TIOLIAHATIB 3

noganbmuM N-, S-ankimoBadasMm [3].
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JlocnmiKeHHsT aHTUMIKPOOHOI aKTHUBHOCT1 (PYHKIIOHANI30BaHUX TpHUdeHiidoc-
¢doHi€BUX coJiell TMPOBOAMIM BIAHOCHO KIIHIYHUX 130J8TIB TPaAMIO3UTHUBHHUX

(S. aureus 222) ta rpamueratuBuux (P. aeruginosa 449) Oakrepiii 3 BU3HAYCHHSIM
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MiHIMaJIbHO1 1HT10yI04901 KOHIICHTpaIlii (MIK) [4]. [ITam
S. aureus 222 e merummiiape3ucteHTHIM (MRSA), 110 miaATBEpHKEHO TOTIEPETHIME
TTIOCIIJDKEHHAMM.

Otpumani faHi cBig4ath, 10 naociipkyBani cronykd I ta Il BuSBISAIOTH
BUpa3Hy aHTUCTa(pUIOKOKOBY aKTHUBHICTh Mmoo S.aureus 222, MIK cnomyku 1
ctaHoBuTh 0,585 wmxr/mn, cmoayku II — 1,17 mkr/mu. BceraHoBieHo, 1o mpH
Moauikamii  MPUMITUHOBOTO  IUKIY  3ajJHUIIKOM ecTepy  4-rigpokcu-3,5-
muopomodenimonToBoi kucinotu (cutb III), aHTUMiKpoOHA aKTHUBHICTH IIOJI0
S. aureus niBemoanacs (MIK > 200,0 mxr/mu). 3rigHo 3 pe3yabTaTaMi IPOBEICHIX
ekciepuMeHnTiB, croayku I-III He BUSBIAIOTH AHTUCUHBOTHIMHOI AaKTHUBHOCTI,
snaueHds MIK momo P. aeruginosa 449 cranosuio > 200,0 MKr/Mi1.

TakuM 4YMHOM, OTpUMaHi JaHl CBIAYAaTh NPO MEPCIEKTUBHICTH MOJANBIIOTO
TIOIITYKY CTOJIYK 3 aHTUMIKpOOHOIO fi€ro cepenl hocPoHIEBUX MOXITHUX.

PoGora Bukonana 3a (QinancoBoi miATpuMku HamionansHOTO  (POHITY
JOCIIKEHb Y KpaiHu B pamkax npoekty 2021.01/0022.
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