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BIOLOGICALACTIVITY OF BACTERIAL LECTINS AND THEIR
MOLECULAR ADDUCTS WITH HETEROCYCLIC BIS-ADDUCTS

Summary: A new convenient method for the preparation of heterocyclic bis-adducts of imidazole, benzimidazole, uracile
with 1,1,1-trifluoro-2-bromo-2-chioroethane is described. The reactions are catalysed by the 18-crown-6-complex. The critical
toxicity and antitumour activity of saprophytic strains Bacillus genus (B. subtilis 668 IMV and B. polymyxa 102 KGU) extracellular
lectins were studies. It was discovered that these substances apply to a few toxic preparations and have a expression antitumour
action on the tumours: Carcinosarcoma Walker 256, Lymphosarcoma Plissa and Sarcoma 45. The new molecular adducts
were created with bacterial lectins and some heterocyclic bis-adducts. A strongly antitumour effect of these adducts has been
registered: of growth relaxation of the Lymphosarcoma Plissa tumour mass was 62,5-82,01%.

Axotauin: OnucaHo HOBMIA NpenapaTUBHWUIA METOA OTPUMAHHA reTepoumknivHux Bic-aaaykTie: iminasony, 6exsimigasony,
ypaumnis Ta 1,1,1-tpucprop-2-6pom-2-xnopetaHy npu MikdasHomy katanisi 18-kpayH-6-komnnekcom. BuB4eHO rocTpy ToKCUY-
HICTb Ta NPOTUNYXNUHHY aKTUBHICTL NO3aKNITUHHUX NEeKTUHIB canpoditHux wWramie 6akTepint poay Bacillus (B. subtilis 668 IMB
Ta B. polymyxa 102 KQV). BcTanosneHo, WO Ui peyoBUHN BIAHOCATLCS A0 ManOTOKCUMHUX NPENnapaTis Ta MaloTh BUPAXEHY
NPOTUNYXNUHHY Ail0 Y BiaHOWEHHI nyxnuH: KapuuHocapkomu Yokepa 256, Jlimcdocapkomm Mnica Ta Capkomu 45, CTeopeHo
HOBI MONEKYNAPHI aayKTW BaKTepiHX NEKTUHIB 3 AEAKNMU reTepoLMKNiuHUMK Bic-aaayKTamu. 3apeecTpoBaHO BUCOKWIA NPOTH-
NyXnAMHHUA eekT unx aaykTie: ransmyeaHHa pocTy Jlimdocapkomu Mnica 6yno 62,5-82,01%.

AnHoTauus: OnucaH HOBLIN NpenapaTUBHbIA METOA NONY4YeHWA reTepolmknuyeckux 6uc-aaaykTos: umuaasona, beHau-
mupasona, ypauunos v 1,1,1-tpudrop-2-6pom-2-xnopataHa npu mexdaszHom katanuse 18-kpayH-6-koMnnekcom. MsyyeHa
0CTpas TOKCUYHOCTL U MPOTUBOOMYXONEBas aKTUBHOCTb BHEKMETOYHbIX NTEKTUHOB CanpoduTHbIX WTammos Bakrepuit posa
Bacillus (B. subtilis 668 UMB u B. polymyxa 102 KI'Y). YcTaHOBNEHO, YTO 3T BELWECTBA OTHOCATCA K MaNOTOKCHUHBIM Npe-
naparam v obnapaT BbipaXxeHHbIM NPOTUBOONYXONEBLIM AECTBUEM B OTHOLUEHUW onyxoneit: KapuuHocapkombl Yokepa 256,
Numpocapkomsl Mnucca u Capkomb 45. CosaaHbl HOBbIE MONEKYNAPHbIE aAAYKTbl GakTepuanbHblX NEKTUHOB C HEKOTOPLIMM
reTepoumMknuyeckummn Buc-anaykramu. 3aperucTpupoBaH CUNbHLIA NPOTUBOONYXONEBbI 3PEKT ITUX aAAYKTOB: TOPMOXKEHUE
pocta flumdocapkomsl Mnucca cocraenano 62.5-82,01%.

The ability for lectin secretion of saprophit strains
of sporeform bacteria of the Bacillus genus has been
elegantly shown by us early [1]. These lectins have a
specific to sialic acid; they are inductors of y-interferon
and antitumour agents also [1, 2]. It is known that the
heterocyclic systems such as: uraciles, benzimidazole
and imidazole are main components of antitumour
drugs, anxiolytic agents or bactericides [3-6].

The construction the principle new medical
preparations on the basis of the saprophytic strains bacterial
lectins and heterocyclic bis-adducts it is very perceptively.

In this paper we report the synthesis and characterization
of heterocyclic bis-adducts, the toxicity and antitumour
activity of bacterial lectins from Bacillus saprophitic strains
and antitumour activity of new molecular complexes
bacterial lectins with same heterocyclic bis-adducts.

Materials and methods. The bis-adducts 3a-f
of unsubstituted benzimidazole, imidazole, and
substituted uraciles with 1,1.1~trifluoro-2-bromo-
2-chloroethane are obtained under phase-transfer
conditions in alkaline medium. The reactions are

catalyzed by the [8-crown-G6-complex. The method
reported for the synthesis of bis-adducts 3a-f is based
on the reactions which involve elimination of fluorine
hydride, formation of the intermediate 1,1-difluoro-2-
bromo-2-chloroethene which react with nucleophilic
molecules [7]. The majority of the organic solvents
(benzene, DMFA, hexane, ethyl ether) employed in
the present studies were distilled before use. Organic
solvents were dried over anhydrous magnesium sulfate
or metallic sodium.

IR spectra were recorded in a UR-20 spectrometer
("Charles Ceise Hena" Germany). The PMR spectra
were recorded in DMCO-d6 (DMSO-D6) on a 200
MHz Bruker WP-200 ("Bruker" Switzerland) or Varian
T-60 spectrometer ("Varian", USA).

The lectin preparations were obtained by treatment
of culture Ligvid of two saprophytic strains Bacillus
from Ukrainian Collection of Microorganisms of
Institute of Microbiology and Virology (IMV): B.
subtilis 668 IMV and B. polymyxa 102 KSU (Kiev
State University); in future: lectin 668 and lectin 102)

38



ITiBIeHHOYKPATHCHKUH MeIMYHH I HAYKOBHH JKypHAJI

clarified by treatment with ammonium sulfate (70%
concentration of a saturated solution); the precipitate
containing the lectin was dissolved in water, dialyzed
against water and freeze dried as described elsewhere
[1, 8]. The express-method of definition of LD50 by
Prozorovsky V.B. et al. was used [9].

The investigation of the critical toxicity of bacterial
lectins 668 and 102 was conducted on the white
imbredical mice with mass 20,0+2,0 g and rats with
mass 150,0£20,0 g with standard food-ration. There
were four ways of introduction by physiological
solutions of bacterial lectins: in muscle, under skin,
in peritoneum and in vein. The white imbredical mice
and rats (300 animals) and the experimental models
of tumour growth (Carcinosarcoma Walker256,
Lymphosarcoma Plissa and Sarcoma 45) were used
following published procedures [10—12]. The mixture
of lectin 102 with heterocyclic bis-adducts 3¢ and 3e
was introduced. The efficiency parameter: % of growth
braking of the mass of these tumours was 50 % [9—
11]. There were 6 introductions of the physiological
solutions of bacterial lectins and molecular complexes
of heterocyclic bis-adducts with bacterial lectins (1:1)
every other day. The dosage of the preparations are
corresponded to 1/4 - 1/6 of LD50. The quantity of
animals in group is six. The results were assessed by
standard methods statistical analysis [13].

Results and Discussion.

Chemistry. The general synthetic procedures used
for their preparation are illustrated in Scheme 1.
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Schemel. The synthetic procedures used for
bis-adducts preparation

General procedure the preparation of
1.1'-(2"-bromo-2"chloroethenyl)-bis-(5-
bromouracile) 3a. A mixture of potassium
hydroxide (3g, 0,054 mol) and dibenzo-18-
crown-6-ether (0,3g, 0,054 mol) in 40 ml of dry
benzene was heated under reflux at 60-800C
for 15 minutes. The cooled solution was mixed
with  1,1,1  -trifluoro-2-bromo-2-chloroethane
(4,682, 0,024 mol) in dry ethyl ether. A solution
N1 of I,1.1 -trifluoro-2-bromo-2-chloroethane
and potassium complex of dibenzo-18-crown-6-
ether was heated under reflux at 60-800C for 15
minutes. After that cooled solution N1 was mixed
with solution N2 (5-bromouracile (5,5 g, 0,0288
mol in 40 ml of dry DMFA) and the heat under
reflux at 60-800C for 12 h. The heated solution
was filtered. The precipitate was washed with 30
ml of aqueous methyl alcohol, 10 ml of ethyl ether,
and the solvent removed under reduced pressure.
The adduct 3a is a cream-colored solid (30%); v
o (KBD), cm—1: 1750, 1710, 695, 550; & H 7.66
(3 x C(6)H), 4.048 (2 x N(3)H in H20). 1,1'-
(2"-bromo- 2"-chloroethenyl)-bis-(5-nitrouracile)
3b.The adduct was prepared according to the
general procedure. The adduct 3b is a yellow
solid (56.5%); v (KBr), em—1: 1750, 1710,
1580, 690, 550; & 1 10.32(2 x N(3)H), 8,98 (2
x C(6)H). 1,1'-(2"-bromo-2"-chloroethenyl)-bis-
[5(or 6)-methyluracile] 3¢, 3d. The adducts were
prepared according to the general procedure.
There are white solids (26-30%). The precipitates
were washed with 25-30 ml of hexane, and the
solvent removed under reduced pressure. For the
adduct of 5-methyluracile, 3c: v (KBr), cm-1:
3000, 2800, 1750, 1710, 615, 513; 8H 11.0 (2 x
N(3)H). 7.25 (2 x C(6)H). 1.73 (2 x Me). For the
adduct of 6-methyluracile, 3d: v (KBr), em-1:
3000, 2800, 1750, 1710, 615, 598, 515; 5H 10.83
(2 x N(3)H), 5.31 (2 x C(5)H), 2.01 (2 x Me).

1-(2'-bromo-1',1"-difluoro-2'-chloroethyl)-
benzimidazole 3e and 1-(2'-bromo-1',1'-difluoro-
2'-chloroethyl)-imidazole 3f. The adducts were
prepared according to the general procedure.
However, the solution 11 of heterocyclic
compounds in dry benzene was prepared.

The precipitate was washed with 30 ml of hot
acetonitrile.

The cooled solution was filtered. The
precipitate was washed with 10 ml of cold water,
10 ml of acetonitrile, and the solvent removed
under reduced pressure. The adducts 3e, 3f are
yellow solids (48-53%); v _ = (KBr), em-I :
3100, 3025, 1250, 1170; 8H §31, 7.29 (2 x Ph)
(for adduct 3e); v (KBr), ecm —I: 3080, 3065,
690, 550; 6H 8.914. 7.282 (2 x Ph), 7.27 (2x H in
(BrCICH-) (for adduct 31).

Biology. The determination one of the main
pharmacological indexes of medical preparations
— the critical toxicity on two species of animals
on different ways of introduction was shown
that investigating lectins concern to a low toxic
substances (table 1).
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Table 1.
The middle-mortal doses (LD50) of bacterial lectins
. The way of LD50, mkg/kg
Animals A =
introduction | [ectin 668 | Lectin 102
. . 294 (210-
in muscle 68 (46-101) 318)
2 3
Mices | under skin 71 (59-84) | 28195
301)
in peritoneum $9(73= 200(134-
P 106) 246)
Rats in peritoneum | 71 (62-80) | 60 (52-68)

We found that lectin 668 is more toxic (LD50
by different ways of introduction was 37-89 mkg/
kg) than lectin 102 (LDS50 of this lectin was 200-
294 mkg/kg). The receiving parameters of the
toxicity of bacterial lectins show that LDS0 on
the different ways of introduction have the similar

sizes. This is evidence about the lectins capability
to perforate through the histohaematic barriers
quickly.

Asstrongly antitumour effect has been discovered
for lectins 668 and 102 on Carcinosarcoma Walker
256: % of growth braking of the tumour was
52,3% and 50,0%, accordingly. Lectin 102 is more
active on Lymphosarcoma Plissa then lectin 668:
growth braking of this tumour was as the efficiency
parameter (50,0%). The antitumour effect of lectin
668 on Sarcoma 45 was a few below (42,9%). %
of primary recovery and destruction is "0". The
molecular adducts of lectin 102 with bis-adducts
3e and 3¢ were tested on Lymphosarcoma Plissa.
A strongly antitumour effect has been discovered
for these complexes: growth braking of the tumour
was 62,6% and 82,01%, according. Adduct of
compound 3e with lectin 102 is non-toxic and more
activese on this tumour.

Finally. we wish to stress that these primary
investigations are very perspective. These results may
be used for creation of new antitumour drugs.
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Kagheopu depmamoseneponoii

BYKOSUHCOKO20 0ePHCABIO20 MEOUYHO20 YHIGEpCUmMEmMY
M. Yepnieyi, Yxpaina

KJITHIYHI OCOBJIMBOCTI IIEPEBIT'Y EK3EMH
TATICOPIA3Y ¥V XBOPUX — MEIIKAHUIB PI3BHUX ®I3UKO-I'EOI'PA®IYHHUX
PAHOHIB INIBHIYMHOI BYKOBHHH

AHoTauina: Y uin po6oTi npoaHaniaoBaHo KniHiYHWiA nepebir Ta BCTAHOBNEHO KNiHIHI BIAMIHHOCTI XpPOHIYHO-PELIMANBYIOHNX
AEpMaTo3iB (ek3emu, ncopiady) y XBOPUX 3aNeXHO Big MICLS NPOXMBAHHSA HA TEPUTOPIT PisHUX i3nKo-reorpadiyHmx (piBHUH-
HUX, NEPeAripHMX, ripcbkux) panoHis YepHiseuskoi ob6nacTi (MisHiYHOT ByKOBUHK).
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