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CHUHTE3 TA PICTCTUMYJIIOIOYA IS XJIOPUAIB 4-APUJI-5-ETOKCUKAPBOHLII-
6-TPU®EHIJI®POCPOHIOMETHJ-3,4-TUTITAPONIPUMIJANH-2(1H)-OHIB

AnxinyBanHsaMm Tpudenindocdiny 6-xmopomerunnoxigaumu 3,4-purigponipumiana-2(1H)-oHiB CHHTe30BaHO Bil-
noBinai xmopugu 6-rpudenin-pocdoniomernn-3,4-qurixponipuminuu-2(1H)-oHiB, ki BUSBIAIOTH BUCOKY PICTCTUMY-

JOKYY aKTHBHICTb.

BrnpomoBx ABOX OCTaHHIX JECATUPIY MOXIiTHI
3,4-murigponipuminnu-2(1H)-oHy npuBepTaOTH yBa-
Iy JOCHIJHUKIB K CHUCTEMH i3 BUPaKEHUM KOMIIJIEK-
coM dapmakosoriunoi aktusHocTi [1, 2]. 30kpema, B
pany ecrepiB 3-3amimenux 4-apui-3,4-muriapomipu-
JIMH-5-KapOOHOBUX KHCIOT BUSBJICHI OJOKATOPHU Kallb-
[i€EBUX KaHAIIB, IO CTAJIO MEPEAYMOBOIO CTBOPCHHS
HOBHUX IPOTHUTiMEpTEeH3uBHUX areHTiB [3, 4]. Oxpim
bOT0, cepel HUX 3HaMIeH] CIIOIYKH 13 MPOTH3aTalb-
Hoto [5, 6], mporuBipycHorw [7], 6akTepunuaHoio [8]
Ta XxemoTepaneBTu4yHow [9] miero. B Toii xe yac ar-
poXiMiuHi BIACTUBOCTI MpEACTAaBHUKIB psay 3,4-
nurigpomipuminna-2(1H)-oHy NpakTHYHO HE BHBYA-
JIUCh, X04a JIEIKi 3 HUX MOXYTh BHUCTYNAaTH B POJI
MEpCHEeKTUBHUX 00'€KTiB s Takoi meTu. B mepmry
Yepry I1ie BIIHOCHUTHCS 10 HOBHUX MOXIAHHX, €K30(yH-
KI[IOHATI30BaHUX OHIEBUMH YTPYIOBAaHHSMH, OC-
KUIBKH BiloMa BUCOKa (pi3i0N0riuHa aKTUBHICTH reTe-
POLMKIIYHUX aMOHIEBUX Ta (POCHOHIEBUX CIIOIYK
[10—14]. 3 ypaxyBaHHsM TOTO, 110 iHA0I-3-1KapOO-
meruidochonioxnopun (npenapar Iumodop) Bus-
BHBCSl €PEKTHBHUM CTHMYJISATOPOM POCTY SIPOTO SU-
MEHIO Ta KyKypya3u [15], BumaBanoch AOULIbHHM
3AIICHUTH CHHTE3 Ta OLIHUTH PICTPETYIIOI0UY Iifo
Husku  3,4-qurigpomipuminna-2(1H)-oHiB 3 Tpude-
HiT(hOCHOHIOMETHIPHUMHU (PparMeHTaMu B TIOJIO-
JKEeHHI 6 IHKITy.

3 miero MeTor oTpuMaHi Hamu paximie [16] ox-
HOCTaJiHUM TMEpPEeTBOPEHHSAM i3 NOCTYNHHUX pea-
reHTiB 4-apun-5-eToxcukapOoHin-6-xmopomermi-3,4-
murigpomipuminna-2(1H)-ouu (I a—n) OGyau mociia-
XKeHl y peakiil ankizyBanHs Tpuderindocoiny. Ilin-
00pOM EKCIIEPUMEHTAILHUX YMOB 3 BUKOPUCTAHHSIM
PI3HOMaHITHHX IOJSIPHUX PO3YHHHUKIB BCTAaHOB-
JICHO, M0 TITBKU MpPH HATpPiBaHHI B KHIUITYOMY i-
OKCaHi BIPOJOBXK 3 T0J B3aeMoJisa mepebdirae cenek-
THBHO 1 CyNPOBOJKYETHCS YTBOPEHHSIM XJIOPHUAIB
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4-apun-5-erokcukapboHin-6-Tpudeninpochoniome-
tna-3,4-murigpomipumiana-2(1H)-ouis (II a—x) 3 Bu-
xomamu 60—384 %.
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I,II: Ar=Ph (@), 4-CICeH4 (6), 4-BrCeH4 (),
4-MeOCeH4 (r), 3-MeO-4-OH-CgH3 (n).

Ila-g

Ckian CHHTE30BaHHX CIIOJNYK Y3TOIDKYETBCS 3
pe3yibTaTaMH eIeMEHTHOTO aHaJ113§_/L a ¢TpyKTypa —
3 mamuMu BumipiB [9- Ta IMP (H, P) CIIEKTPIB
(tabun. 1). B IU-cnekTpax HasiBHI THIIOBI CMYTH IIO-
I‘J‘II/IHaHHﬂ 38's3kiB C=0 CKJIaI[HOGCTepHOI (1705—
1715cm— ) Ta ypeinHoi (1665—1675 CM ) rpym, a
Jaxox 38’s13kiB N—H (3260—3290 cm ) Cnextpu IMP
¢ XapaKTepU3YIOThCA OyOneTaMu eHIOUMKIITHHX
npoTtoHiB H™ 3,4-murinponipuMiTHHOHOBOTO KUIBIIS
B inTepBani 5.11—5.14 m.u. i3 Jy_y 3.9 I'n. Ex3onu-
KJII'YHa METHJIEHOBA TPYIa MPOMHCYETHCS SIK AyOier
TpuIuieTiB y miana3oHi 5.11—5.14 m.u. i3 Jy_py 15.3—
156 ta Jy_p 96.0—103.5T. V crnekrpax SAMP

P sapo TerpakoopamHoBaHOTO (ochopy dikcye-
ThCs B 00macri 24.30—24.50 M.4., 1110 B TOEAHAHH] 13
cnektpamu SIMP M naniitno MIATBEPUKYE OHIEBY
CTPYKTYpY crnoayk tumy II.

[Ipu mochimKeHHI piCTperynrolvYnX BIACTUBOC-
Tell CHHTE30BaHHX PCUYOBHH BHBYAIH 3MIiHY €HEpTii
MPOPOCTAaHHS, CXOKOCTi, MaCH Ta JOBKWHHU HaJ3eM-
HOT 1 Mig3eMHO1 YaCTUHHU POCIWH, a TaKOXX aKTHUB-
HICTh (PEPMEHTIB KaTaja3W Ta MEpPOKCHUIA3H IpH
MepeanoCiBHIN 00poOIi HACIHHA KYKYpPYI3H iX po3-
gyuHamMu B koHIieHTpamisx 0.001—0.01 %. Enepris
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Taonuusa 1

Xaopuau 4-apuir-5-eroxcuxap6oHis-6-Tpudeniagocdoniomernn-3,4- urixponipuminun-1(1H)-ouis ( II a—nx)

Cno- | Buxiz, | Tromr po3paxoBaHO

dopmyna

3HalJIeHo

%

ayka | % °c

N Cl

I4-

CIIEKTD,

n, cM

1

Crnektpu SAMP, d, m.u.

n

31P

Ila 80 220222 CgH4,CIN,OP

238240 C 4,H »4Cl,N 0P 12.08

11.99

231-233 Cg,H »,BrCIN,O,P

251-253  C44H5,CIN,O,P 5.84

243245 CggH 5,CIN,OP

5.24

512

1670,
1710

1665,
1715

1670
1710

1675,
1715

1670,
1705

093 1 (3H, CHg, J=6.9T), 3.60 k8
(2H, CH,O J=69Tw), 498 x (1H, H*,
J=39Tw), 514 v (2H,CH,, J,;_=1035
I'm, J;_4=153Tm), 7.33 M (BH, .,
J=8.7Tw), 7.65-7.89 m (16H, 15H
+ NH), 948 ¢ (1H, NH)

0.97 t (3H, CH, J=6.9Tw), 3.62 k8
(2H, CH,O J=6.9Tu), 5.00 x (1H,
H* J=3.9Tu), 5.14 ar (2H, CH,,
Jy_p=1085Tw, Jyy_;;=15. Tn), 7.14 1
(2H poy: J=8.4Tm), 7.33 n (2H

apom

apom’

J=84Tu), 7.69-7.90 m (15H,,,,),
7.99 1 (1H, NH, J=3.9Tun), 962 c
(1H, NH)

0.95 T (3H, CH, J=6.9Tu), 3.60 ks
(2H, CH,O J=6.9Tu), 4.98 x (1H,
H* J=3.9Tu), 5.12 ar (2H, CH,,
Jy_p=985Tn, Jy_;;=153Tw), 7.12 1
(2H ypor J=7.8Tm), 7.30 1 (2H
J=7.8T), 7.67-7.88 m (15H,,,,),
7.96 1 (1H, NH, J=3.9Tn), 962 c
(1H, NH)

0.92 T (3H, CH, J=6.9Tu), 3.61 ks
(2H, CH,0 J=6.9Tu), 3.76 ¢ (3H,
CH30), 4.96 1 (1H, H* J=3.9T),
511 ar (2H, CH,, J;3_p=96.0Tn,
Jy_n=15.3Tn), 6.82 1 (2H,,,,, I=
=87I'w), 7.64-7.87 m (16H, 15H,
+NH), 9.48 ¢ (1H, NH)

0.95 T (3H, CH, J=7.2Tu), 357 ks
(2H, CH,0 J=7.2Tu), 3.66 ¢ (3H,
CH30), 4.92 1 (1H, H* J=3.9Tw),
511 nr (2H, CH,, Jc_p=98.5Tn),

apom’

apom.?

6.51 a1 (1H,,,,» J=7.4Twu), 6.83 ¢
(lHapOM.)v 6.73 n (2Hap0M, J=7.8Tm),
7.65-7.87 m (16H, 15H, . +NH),

9.07 ¢ (1H, OH), 9.42 ¢ (1H, NH)

24.30

24.50

24.50

24.40

24.40

MPOPOCTAaHHS XapaKTepu3yBajach KUIBKICTIO HaCiH-
H#l, SIKE€ MPOPOCIIO B TEPMiH, BUBHAYCHUH JiepKaBHUM
crangaprom (3—b5 IHIB Hpu 3aAaHOMY TeMIepaTyp-
HOMY PEXKHMI), CXOKICTb — KUIBKICTIO HACIHHS, IO
npopocino Ha 7—10 neHb. AKTHBHICTH (DepMEHTIB Ka-
tanazu B Mi1 H50,, mo po3kmnanaots 1T pedoBuHH
3a 5xB, Bu3Havanu 3a merogoMm M. ITouunka [17],
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NEPOKCHIa3 — B YMOBHHUX OJMHHUILIX HA 1T TKaHU-
HU 3a MeroaoM B. TaBpuienka [18].

EkcriepyMeHTOM BCTaHOBJICHO, IO JUTS JOCTIM-
JKYBaHUX PEYOBHH ONTHMAJIBHOK € KOHIICHTpAIlis
0.01 % i BnacHe Ha Hiif 6a3yBanack OLIHKA iX aKTUB-
HOCTi. Pe3ynpTaTl CKpHHIHTY HaBe#eHO y Talux. 2, 3
SKOT BHJHO, IO BCi 0e3 BUHATKY croyyku Il a—p
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Taonuumgsas 2

Bruius xJiopuis 4-apui-5-erokcnkapooHii-6-Tpudeningocdoniomerni-3,4- qurigponipuminun-1(1H)-owuis (I1 a—x) na mopdo-

Jgoriyni Ta GioximMiuHi MOKA3HUKH POCJIMH KyKYpPYA3H

Cro- K(;:::i[ei;n- EI;?C?ZHZII;O_ CX0XICTh Cupa maca, Mr JloBxuHA, MM AKTHUBHICTh (epMEHTIB
nyKa
% CTtebno Kopiub Ctebno Kopinb Karanaza |[[lepokcunasa
ITa 0.01 46.66 £ 1.76 49.33£0.33 3.31+0.28 2.64 £ 0.27 137.29 + 3.28 145.32 £ 4.84 193.19 = 14.39 2.27 + 0.006
0.001 42,66 +0.33 48.00+0.00 3.40+0.19 3.00 + 0.16 130.09 + 2.69 218.42 + 6.57 176.87 + 5.44 2.36 +0.02
6 001 44.33 £ 0.66 49.33+0.66 3.62 +0.19 3.81 + 0.15 160.67 + 5.36 101.28 + 2.93 101.50 + 4.78 1.72 +0.03
0.001 46.33+1.33 48.00+0.57 3.61+0.01 3.69 + 0.19 138.88 + 2.44 202.88 + 5.64 236.72 + 2.42 2.44 +0.02
B 0.01 48.66 £ 0.33 49.66 £ 0.33 3.44 +0.12 4.88 £ 0.32 116.38 + 2.43 188.67 + 4.78 182.62 + 6.67 4.39 £0.12
0.001 47.00+251 49.33+0.33 4.82+0.26 5.49 + 0.19 122.36 + 3.47 220.97 + 5.55 178.48 + 3.87 4.33+0.32
r 001 46.00 £ 1.00 48.66 £ 0.33 3.84 £0.17 3.50 £ 0.12 144.67 + 2.45 219.52 + 6.13 198.63 + 23.71 2.4 + 0.006
0.001 46.33+1.33 48.00+0.57 3.61+0.01 3.69 + 0.19 138.88 + 2.44 202.88 + 5.64 236.72 + 2.42 2.44 +0.02
1 001 45.00 £ 1.00 48.33+0.66 4.96 + 0.33 5.04 £ 0.07 120.03 + 2.44 201.60 + 4.73 165.33 +4.12 5.04 £0.7
0.001 42.00+1.00 49.66 +0.33 3.95+0.02 5.28 + 0.09 122.31 + 3.21 207.53 + 4.87 168.42 + 5.13 5.34 +0.07
Kontpons 4400+£2.00 4833+£0.33 1.70+x0200.77£0.14 56.00+15 4442+166 95.29+544 201x0.01

CYTTEBMM YHHOM IMO3HAYAIOTHCS Ha MOPQOIOTIIHUX
Ta 0iOXIMIYHMX MOKAa3HUKAX POCIHH KyKypym3u. [Ipu
bOMY HaWOLIBII epeKTUBHOK € crmoiyka Il r, ska
MICTHTh y TOJIOXEHHI 4 MipUMIAWHOBOTO IHKIY
4-METOKCWJIBHHIA 3aMICHHK Ta iCTOTHO BIUIMBAaE Ha
30UTBIIEHHS JOBXUHU Ta CHPOi Macu crediia i KopeHs
pocnunu (y 2—b5 pa3iB) npu BUCOKHX 3HAYCHHSX €He-
prii IpopoCTaHHS, a TaKOXX aKTHBHOCTI (DepMeEHTIB
KaTajia3y Ta MepoKCHIa3y.

IY-criextpu cionyk y KBr 3anucani Ha npuiai
UR-20. Cnextpu SIMP s AMCO-dg BuMmipsiHi Ha
npwrani Bruker Avance DRX-500 (500.13MT ),
BHyTpimHi#A ctangapt — TMC. Cnektpu SIMP 3p
oTpumaHi Ha cmektpomerpi Varian-Gemini (80.95
MT ), 30BHImHIA cranaapT — 85 % H3POy,.

Xnopuau 4-apuii-5-eTokcukapOoHiI-6-TpudeHi-
dbochoniomernn-3,4-qurinponipuminun-2(1H)-ouis
(IT a—n) (tab6um. 1). o posuuny 0.01 moas xmopome-
tna-3,4-nurigponipumigna-2(1H)-ony (I a—n) y 15 M
niokcany moxasanu 2.62 r (0.01 moins) Tpudenindoc-
(biHY 1 KT STHIIA BIPOJOBXK 3 ToJ1. PeakiiitHy cymir
OXOJIODKYBAJH, 3aldIIaid Ha 24T0J, YTBOpPEHUIl
ocaj BindinbTpOBYBaJIM, MPOMHUBAIIN AI0KCAHOM, CY-
IIWJIM Ha MOBITPi Ta KPUCTAI3YBaIHU 3 €TAHOJY.

PE3IOME. AnkunupoBanuem tpudenundochuna 6-
XIIOPMETHIIIPOU3BOAHBIMHU 3,4-muruaponupumMuanu-2(1H)-
OHOB CHHTE3MPOBAHBI COOTBETCTBYIOIINE XJIOPHIbI 6-Tpude-
Hundochonnomernn-3,4-quruaponupumuana-2(1H)-oHoB,
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KOTOPLIE NPOABIAIOT BBICOKYIO POCTCTUMYJIHUPYIOUIYIO aK-
THUBHOCTH.

SUMMARY. 6-Tryphenyphosphonyometyl-3,4-dihyd-
ropyrymidine-2(1H)-ones chlorides were synthesized al-
kylation triphenylphosphine by 6-chloromethyl-3,4-dihyd-
ro-pyrymidine-2(1H)-ones derivatives. Titlecompoundsdis-
played high growth stimulating activity.
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D.V. Poltorak, A.V. Gutov, E.B. Rusanov, A.N. Chernega

4,4-BIPYRIDINIUM 1,1,2,3,3-PENTACYANOPROPENIDE — NEW CONVENIENT
BUILDING BLOCK FOR THE CRYSTAL ENGENEERING

The sucsessfull combination of the known tectones — 4,4’-bipyridinium cation and 1,1,2,3,3-pentacyanopropenide
anion — demonstrate a promising for study and modifications crystal structure with four strong intermolecular
interactions of different types and directions (three orthogonal), namely: resonance-stabilized H-bonds, aromatic
p-stacking, p-stacking of acyclic systems, and Coulomb attraction amplified by multiple C—H-.-N contacts, fur-
thermore, there are four groups of chemically equivalent H-bonds directed along the same axis and two different
anion geometriesin seemingly equal environments. Crystal data: a=9.767(4), b=13.465(8), c=14.274(7) ,&, a=97.67(4)°,

b=107.89(3)°, g=108.19(4)°, V=1642(2) A3

It is not recently that chemists cowork with
physicists on creation and investigation of new mate-
rials with properties requisite for technical progress,
and it is a traditional part of chemist to find a
substance promising to have derivatives with requi-
red qualities. In this respect 4,4'-bipyridines and its
derivatives are very useful because of their unique
physical properties [1, 2]. The 4,4 -bipyridine mono-
salts, related to well-known and used widely violo-
gens [1], are convenient tectones for the crystal engi-
neering of functional materials. Nevertheless there
are only a few communications on the synthesis and
structural investigation of the such systems [3—5].

In this paper we report the crystal structure
investigation of 4,4’-bipyridinium 1,1,2,3,3-pentacya-
nopropenide. The 4,4-bipyridinium 1,1,2,3,3-penta-
cyanopropenide was synthesized by hydrolysis [6]
(scheme below) of 4,4'-bipyridine xtetracyanoethyle-
ne complex [7] in refluxing aqueos ethanol (96 %).
The substance may also be obtained by smple metat-
hetical reaction [6] from commercially available 4,4'-
bipyridine and readily synthesizable pentacyanopro-
penide salts[8]:

, space group PT (N 2).

NG M )
={ n' Jr} £ “N-n
; v MO T N F
M Il'-. .-"Il M —_— LN
_ _ HO

NC \/krm

CH CH

A auiteble crystal was sdlected from the mother
ligid and mounted to a glass fibre. Data were collec-
ted on Enraf-Nonius CAD4 diffractometer (graphite
monochromated irradiation). Data were corrected
for Lorenz and polarization effects and an empirical
absorption correction based on azimuthal scan data
[9] was applied. The structure was solved by direct
methods and refined by full-matrix least-squares
technique in the anisotropic approximation for non-
hydrogen atoms using CRY STALS program packa-
ge [10]. Crystallorgaphic data are presented in table,
molecular structure, the numbering scheme and selec-
ted geometrical parametersaregiven in fig. 1.

The crystal lattice consists of alternating layers
of cations and anions, with Coulomb attraction
being amplified by multiple C-H...N short contacts
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