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CHUHTE3, BYAOBA TA A®IHITET O PELHEIITOPIB LIHC
8-bPOM-11-METHNJI-6-®EHIJI-11-ITIPUMINO[4,5-b][1,4]
BEH3OAIA3EIIIHY

Bsamogieto 7-6pom-1-meTnn-5-denin-1,3-murinpo-2H-1,4-6en3aiasemnin-2-ony 3 Gopmami-
JIOM B HPHCYTHOCTI XJIOPOKUCY (ocdopy crHTe30BaHO 8-Opom-11-meTnin-6-denin-11-mipu-
Mino[4,5-b][1,4]0eH30mia3emiH, OyIOBY SKOTO MiATBEPIKEHO METOAaMH Mac-CIIEKTPOMETpIii,
'"H SIMP criekTpoCKomii, a TakoX PEHTTEHOCTPYKTYpHHM aHai3oM. Bupueno adiniter
CHHTE30BaHOI CIIOJMYKH O LEHTPAIBHUX 1 MepruepudHuX OCH30/ia3eMmiHOBUX PEIENTOPIB
I[HHC.

Kuirwuosi cioBa: 7-6pom-1-metun-5-denin-1,3-nuriapo-2H-1,4-6enzonuasemnid-2-ox, dhop-
Mamin, xmopokuc docdopy, 8-0pom-11-metnn-6-denin-11-mipumino[4,5-b][1,4]6en30-
nuaseriH, beH3ofiazeninosi penentopu, TSPO-penentopu, aiHiTeT.

BCTYII

1,4-ben3oia3eninu NIMPOKO BUKOPUCTOBYIOTHCS B SIKOCTI aHKCIONITUYHHUX, aHTH-
JENpPEeCcaHTHUX, 3aCMOKIHIMBUX, TPOTHCYIOMHUX 1 CHOOIMHUX 3aco0iB. Bigomo, 1o
OCHOBHOIO MIIICHHIO JUIsl O€H30/1ia3€MiHIB € pelenTop raMma-aMiHOMAacsIHOI KUCIIOTH
uentpanbHoi HepBoBoi cuctemu (LIHC), Tob6ro LIBJP. [1, 2]. [IpoTte y momyky cre-
uupivHUX Micb 3B’s3yBaHHA OensniasemniniB no3a [IHC OyB BusBieHUI HOBUH Kiac
Miclib iX 3B’sA3yBaHHsS Y HUpKax [3], a He3a0apoM — NPAaKTUYHO y BCiX TKaHHWHAX Op-
ra"izmy [4—7]. Leii xnac micib 3B’sI3yBaHHSI CIIOYATKy HOCHB Ha3By nepuQepiuHuX
(ITb1P) abo MiToxOHApianbHUX OE€H30/1ia3eMIHOBUX PELENnTOPiB, a Mi3HilIe — IpoTeiHa-
TpaHciokaropa, ckopodeHo (TSPO) — Ha3Ba sika Oyna npuitasra B 2006 poui 3 ypaxy-
BaHHSIM HOBHX JIOCJI/IPKEHb HOTO CTPYKTYPH 1 MONEKYIApHUX (YHKIIH [8].

Benuka kinpkicTh 3amimeHux 1,4-0eH301ia3emiH-2-0HIB MPOSBIISIE aHKCIOMITHYHY,
CHOJIiiiHY, MiOpellakCaHTHY, aHTUENPECAHTHY Ta IeNaTonpoTeKTOpHY Aito. Cepen HUX
BIIKpUTI Ta aKTUBHO 3aCTOCOBYIOTHCS B KIiHiLi O1bIIe HixK 40 mpenaparis, Taki K Aia-
3eMOoKCH, Jiazernam, HiTpasenaMm, (heHasenam, anmnpasoiam, ectazonam Ta iH. [lomryku
JIIKapChbKUX 3ac00iB cepell HOBUX IMOXITHUX BUIIE3ralaHuX OeH30/ia3eMiHiB aKTUBHO
MIPOAOBKYIOTHCA.

OpHak, 3aJWIIA€THCS BEJIMKAa KUIBKICTh HENOCHTIDKEHHX a00 MajofoCiiIKeHUX
KnaciB 1,4-0eH30/11a3¢€IIiHIB, 40 SKUX BIIHOCITHLCS aHEJIbOBaHI 110 ITOJI0KCHHIO 2,3-0CH-
3o/ia3erniny, a came 1,4-0eH30/1ia3emiHn 3 aHeIbOBAHUM T10 TTOJIOKESHHIO 2,3 mipuMiIn-
HOBUM KiJbleM. [HdopMmanii om0 cuHTesy, XiMivHUX 1 (apMaKoIOTi4HUX BIACTHBOC-
Tel IUX MOX1IHUX Hampouyx 1yxe maio [9—12].
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B 3B’s3Ky 3 BUIIE3TraJlaHUM METOIO I1i€l poOoTH € cuHTe3 1,4-0eH30/1ia3eniHOBOT
CHUCTEMH 3 aHEJIbOBAHUM I10 MMOJIOKEHHIO 2—3 1i€] CUCTEMU MIPUMIAMHOBUM IIHKJIOM Ta
BHUBYCHHS a(DIHITETY CHHTE30BaHOI CITOJIYKH JIO0 IIEHTPAIBHUX 1 MepUPepUIHIX OCH30-
Jia3eMiHOBUX PELENTOPIB, a TAKOXK, B IEPCIICKTUBI, TOCIIPKEHHS ii (hapMaKoIOTriYHNX
BJIACTHUBOCTCH.

OBI'OBOPEHHS PE3YJIBTATIB

VY wiii po6oTi onricaHo cuHTEe3 8-0poMm-11-meTni-6-denin-11-nipumino[4,5-b][1,4]
OcH3o/1a3eniHy, MiATBEpKeHA HOro OyJoBa Ta JOCTIKEHO adiHITET CHHTE30BaHOI
CIIOJIYKH JTO IIEHTPAIbHUX 1 Iepu(epuIHnx OeH30/11a3eMiHOBUX PEIEIITOPIB.

CuHTe3 371MCHIOBABCS B YMOBax, ONMHUCaHWUX B poOoti [9]. Peakmiro mpoBomuim
ripu HarpiBanHi 1,4-06en3opiazeniny I 3 popmaminom B po3unHi Xjaopokcuay dochopy
3 oTpuMaHHAM crionyku I1.

H3C\ H3C\
0 N
N N /\\\N
soRN N Weat
Br _N H” “NH, . _N

Bynosy crionyku Il minTBepmkeno Metonamu mac-ciekrpomertpii i IMP 'H crek-
Tpockorii, a Takok MetonoM PCA. CriekTpaibHI XapaKTepHCTUKH CHHTE30BaHOT CITO-
JyKW HaBEJEH] HIKYE B METO/IULI CUHTE3Y.

B mac-criektpi cionyku I, 1110 oTprMaHUii METOZOM €IEKTPOHOTO yaapy, PHUCYT-
Hiif ik 04iKyBaHOTO MOJIEKYJsIpHOTO i0HY. Y cniekrpax SIMP 'H crionyku II npucyTHi
CUTHAJIH BCiX THUIIIB TPOTOHIB, IO € y Il MOJIEKYIII.

MorekynsspHa 1 kpuctaniyda ctpykrypa cronyku Il BuueHa mertogom PCA.
3arajbpHMIA BUTTISL MOJIEKYJIN MMOKA3aHUN Ha PUCYHKY.

[To mamum pentreHodaszoBoro aHamizy crmomyka Il BiZHOCHTBCS JO TPHKIIHHOL
CHHTOHIi, mpocTposa rpyma P-1, a = 8.4250(4) A, b = 9.1080(4) A, ¢ = 10.2510(4) A,
o= 76.668(3), B =79.920(2)°, y = 85.703(3)°, V = 753.105 A3, Z = 2, R-dpaxtop 3.67%.

MetooM pamioNiranIHOTO aHajii3y BUBUCHO adiniteT crioiyku I 10 mieHTpanbHUX
1 nepudepuynux OenzopiazeninoBux peuentopis LIHC. ExcriepuMeHT mpoBeaeHuit Ha
OuMX 0e3MOPOJHMX IIypax caMIlsaX Macor 180-220 r. BukoprucToByBalld HACTYITHI pa-
miomirauu: [*H] ¢paymazenin (LIBAP) ta [*H] PK 11195 (TIGAP).

B pesynbrari pagionirangHAX JOCITiIKEHb OyJI0 BCTAaHOBIIEHO, o crioryka I B koH-
nentpauii 1-10° M inridye crierugivne 38’s13yBanHs pagioniranay [*H] ¢uymaszeniny
3 UBJIP na 43,7%, 1o Bka3ye Ha HasgBHICTb IoMipHOro adinitery 1o LIBP.

Takox BcTaHOBIIEHO, 0 cnonyka Il B kormenTpamii 1-10°° M inridye cneundidne
3B’s3yBanHs panioniranny [*PH] PK 11195 3 IIB/AP na 3,7%, mo Bka3ye Ha IpakTHYHY
BifcyTHICTB adiniTeTy 10 [TBJIP.
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Puc. MonekynsipHa cTpykrypa 8-0pom-11-meTmn-6-denin-11-
nipumino[4,5-b][1,4]6er3oniazeniny (I1)

Fig. Molecular structure of 8-bromo-11-methyl-6-phenyl-11-
pyrimido[4,5-b][1,4]benzodiazepine (II)

BpaxoBytoun Bumesrajgane, HasBHICTh oMipHoro adinitery cmomyku Il mo LIBJIP
Ta CEJICKTUBHICTH 3B’ s3yBaHHS 1€l cnonyku 3 [IB/IP BimHocHo T1B/IP npencrapmnse iH-
Tepec VIS TOJAIBIIOr0 JOCHIIKEHHS [ILOTO KIIACY CIOMYK y SIKOCTI IIOTEHIIITHUX aHK-
CIONITHKIB HOBOTO THILY.

MATEPIAJIN I METOAU JOCJIAKEHHS

KonTpons 3a mepedirom peaxiii 1 YUCTOTOI0 OTPUMAHOI CIIONTYKH 3A1HCHIOBAIN Me-
togom THIX Ha mmactuHkax «Silufol UV-254» B cuctemi xiopodopm-meranon 10:1
3 Bisyanizamiero B YO-cBiTii (A = 254 HM).

Cnexrp SIMP 'H peectpysanu B ~ 2% po3zuuni cnonyku 8 CDCI, na npunani Bruker
(300 MI'my), BHyTpimHiit crangapt TMC.

Mac-creKkTp CIoIyKH OTPUMaHO METOIOM €JICKTPOHOTO yapy Ha Mac-CIIEKTPOMETPi
MX-1321, ionizyroua Harpyra 70 eB, remneparypa kamepu ionizauii 220 °C.

PentrenocrpykrypHuii anamiz. Monokpucran 8-0pom-11-metnn-6-denin-11-
nipumizo[4,5-b][1,4]0en30auazeniny (II) OyB BHUpOIIEHWI KpHCTAII3aIliEl0 3 €TaHO-
my. PEHTreHOCTPYKTYpHE DOCHIKCHHS MOHOKpHCTaNa MPOBEICHO HA AU(PAKTOMETPL
KUMA-4CCD (MoK — BunpomiHioBaHHsl, ®-CkanyBanHs ripu 123 K).

8-bpom-11-meTnia-6-¢enin-11-nipumino[4,5-b][1,4]0en3oniazenin (II)

1,4-benzoniazenin-2-on (I) 0.9 r (0.0027 moib) i popmamia 0.27 mi (0.0067 mob)
MOMIIIAOTh B KOJIOY 1 TPH 0XOJIOKeHHI priiuBatoTh 5 M1 (0.05 Moiib) Xopokucy ¢doc-
¢opy. [Ticas yoro KonOy 3aMUINAIOTh TP KIMHATHINW TeMIiepatypi Ha 10 XBHIIMH 1 Harpi-
BaloTh TpH nepeminryBanHi npu 110 °C Bopoporxk 12 rogus. Ilicns oxomomkeHHs pe-
aKLiiHY CyMilll pO34MHSIOTH B eTuianerari i npomusaots 4M NaOH npu oxonompkeHH1
1 fani Boz0r0 10 HeiTpanbHoi peakuii. Opraniynuii mwap cymars Hag Na, SO, i ynapro-
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10Th focyxa. [IpomykT mepexpucTaiizoByoTh 3 eTanony. Buxix nmpoxykry 0.1 1, (10%).
T .. 210-212 °C. Mac-cnexrp, m/z (I %): 364 [M] (100). SIMP 'H, 6, m.4.: 8.63 ymu.

Tu1aB.

c., 8.49 ym. ¢.(2H, mipum.), 7.75 1., 7.56 nn., 7.52 1., 7.46 m. (5H ¢enin), 7.48 c., 7.19
., 6.97 n.(3H, 6pomden.).

BUCHOBKH

B po6oTi onricaHo cHHTE3 Ta MiATBEPHKEHO OY0BY HOBOTO ToXigHOTO 1,4-0¢H311a-
3€MiHiB, 1[0 MICTUTh aHEIbOBAHUI MIPUMITUHOBUH ()parMeHT B MOJOKEHHI 2,3-/1ia3emi-
HoBoOTO TMKITY. [IpoBeneHo nociimkenHs adiniteTy HoBoi crioiyku o IIB/IP Ta I15/IP
penentopiB [IHC. BcTaHoBieHa BUCOKaA CENIEKTUBHICTD 3B’ SI3yBaHHS CHHTE30BAHO1 CII0-
nyku 3 perenrropamu LIB/IP BigHocHO I1B/]P, Ta mokazana noniiapHICT MOJATBIINX (ap-
MaKOJIOTIYHHX JOCHIIKEHb I[bOTO KJIACy CHOIYK.
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SYNTHESIS, STRUCTURE AND AFFINITY TO CNS RECEPTORS
8-BROM-11-METHYL-6-PHENYL-11-PYRIMIDO|4,5-b][1,4| BENZODIAZEPINE

The purpose of this work is the synthesis of an annelated with pyrimidine system at position
2-3 of the diazepine cycle and the study of the affinity of the synthesized compound for the
central benzodiazepine receptors (CBDR) and peripheral benzodiazepine receptors (PBDR)
of the CNS, as well as, in the future, the study of pharmacological properties. The synthesis
of 8-bromo-11-methyl-6-phenyl-11-pyrimido[4,5-b][1,4]benzodiazepine II was carried out
by heating 7-bromo-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one I with
formamide in a solution of phosphorus oxychloride. The structure of compound II was
confirmed by mass spectrometry and "H NMR spectroscopy, as well as by X-ray diffraction
analysis. 1H NMR spectrum was recorded in ~2% solution of the compound in CDCI,
on the Bruker (300 MHz), internal standard TMS. Mass spectrum of the compound was
obtained by electron impact on an mass spectrometer, “MX-1321", ionizing voltage 70 eV,
ionizationchamber temperature 220 °C. The X-ray diffraction study of the single crystal was
carried out on a KUMA-4CCD diffractometer using MoKa —radiation with o-scanning at 100
K. The affinity of compound II to the central and peripheral benzodiazepine receptors of the
CNS was studied by radioligand analysis. The experiment was carried out on nonpedigreed
male rats with mass 180-220 g. The following radioligands were used: [*H]flumazenil
(CBDR) and [*H]RK 11195 (PBDR). As a result of radioligand studies, it was found that
compound IT at a concentration of 1 10 M inhibits the specific binding of the radioligand
[*H]flumazenil to CBDR by 43.7%, which indicates the presence of a moderate affinity for
CBDR. It was also found that compound IT at a concentration of 1 10-¢ M inhibits the specific
binding of the radioligand [*H]RK 11195 with PBDR by 3.7%, which indicates the practical
absence of affinity for PBDR. The presence of a moderate affinity of compound II for CBDR
and the selectivity of the binding of this compound to CBDR with respect to PBDR is of
interest for further studies of this class of compounds as potential anxiolytics of a new type.

Keywords: 7-bromo-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one,
formamide, phosphorus oxychloride, 8-bromo-11-methyl-6-phenyl-11-pyrimido[4,5-b][1,4]
benzodiazepine, X-ray analysis, benzodiazepine receptors, TSPO receptors, affinity.
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