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CHMHTE3 TTOPOIPMHIB 3 AOAATKOBMMM
KOOPAMHALIMHMMM LTEHTPAMIN
HA TIEPHUOEPII MAKPOLMKAY

HitpyBaHHAM MiIHHX KOMIJIEKCiB i30MepHHX KeTONop(ipuHiB CyMimIIo mi-
okeuny aszory NO, Ta remiterpaokcuny azoty N,O, Oysiu oTpuMmaHi MeTaJsonop-
¢dipunu, dKi MicTaTb Ha mepudepii MakpouukJay (parMeHTH |,3-HITPOKeTOHIB.
KaraniTuyne BinHOBJIEHHS HITPOTPYNH LHUX CIIONYK BOAHEM Ha TaJjajild-Byrie-
LeBOMY KaTaJji3aTopi MPUBOAUTHL N0 BiAmoBimHUX 1,3-eHaMiHOKETOHIB, 3MaTHUX
0 €K30KOOpAMHALii 3 i0OHAMH IepexifHUX MeTaJiB.

KatouoBi caoBa: nopdipun, MeTasoKoMIleKe, €K30KoOpAauHalisi, 1,3-eHa-
MiHOKETOH.

[Ipn oTpumaHHi HOBHX MaTepiafiB 3 3aHaHWUMH BJACTUBOCTSMU [JIS OITO-
€JIEKTPOHHOI MPOMMCJOBOCT] LIMPOKO BUKOPHCTOBYIOTHCSI OJIIFOMEPHi Ta MoJi-
MmepHi mopdipunu [1]. Jlo yTBOpeHHS TaKMX PEUYOBHH TMOPSH 3 KOBAJEHTHUM
3B’13KOM MOXKe TIPUBOAMTH KOOPAMHALIS MeTaJiB 3 €K30deHTaTHUMHU JiraHgaMu
[2], To6TO 3 mopdipuHamH, SKi MarTb NOJATKOBI KOOPAWHALIWHI LEHTPU Ha
nepudepii makpounk.ay. Po60oTH B 1bOMY HampsiMKy B OCTaHHiH 4ac omepKaju
HOBHUH PO3BHUTOK [3, 4].

Jo6pe Bimomo, 1m0 pisHOMaHiTHI 1,3-eHaMiHOKETOHH BHKOPHCTOBYIOTbCS $IK
KOMIIJIEKCOYTBOPIOIOYi peareHTH IJis eKCTpaKliliHo-razoxpomaTorpadiuHoro BU-
3HaYeHHs MepexifHuX MeTasdiB [5]. ¥ uill poOOTI MU MOBiIOMJ/ISIEMO MPO CHHTE3
NBOX i30MepHUX MOpQipuHiB, sIKi MalOTh Ha Nepudepii MAaKpPOUUKAY (PparMeHTH
1,3-eHaMiHOKeTOHIB.

[somepni ketonopdipunu (I, II) 6yau cuHTe30BaHi MASXOM BHYTPIIIHBOMO-
JIEKYJISIpHOT KOHJeHcauii MigHoro komriaekcy 2-¢opmin-5,10,15,20-retpadenis-
nopgipuHy B yMoBax, OmucaHux B poboTi [6].

Hirpysauus xeronopgipunis (I) ta (II) cymimmio mgiokcuny azory NO, Ta
remiteTpaokcuny asory N,O, B xJopodopmi npu Temneparypi —5 —10 °C
MPUBOJMJIO A0 CYMillli IPOAYKTiB, Cepell IKUX y KOXKHOMY BUIAAKy MOXKHa 0yJ0
BUIIMIUTU MO ABi OCHOBHI (hpakKilii — 3 BUCOKOIO Ta HU3BKOIO XpoMaTorpadidyHo
pyxomictio. Lli dpaxuii 6yau posmiseHi KOJOHKOBOIO XxpomaTorpadicio Ha CHJIi-
KareJii Ta AeMeTasJbOBaHi KOHLIEHTPOBAHOK CiPYaHOK KUCJIOTOK 10 BiAIOBIIHUX
BinbHUX ocHOB (V, VI). 3a peayabratamu [IMP cnekrpockonii BiibHHX OCHOB
MeHI NoJspHi (ppakuii Oynu ineHTH]IKOBaHI K CKJanHa cyMill perioi3omepis
HiTpo-KeTonmopdipuHiB, a Oinbl moasipHi ¢paxuii gk iHauBinyansHi 1,3-HiTpoO-
ketonopgipunu (III, IV).

Binnosenusi nitrporpynu y cnoaykax (V, VI) nposomunu 6Goporizpumom
HaTpilo Ha masnafifioBomy KatagizaTtopi y cymimi TI[®/eranon, 3:1 npu ximHar-
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Hi#i Temnepatypi, Buxin 1,3-enaminokeroniB (VII, VIII) cknanas, BigmosinHo,
32 % Ta 40 %.

Ph Ph O
o
" / O " / O
Ph I NO,-N,0,/CHCI,, -5-10 °C, 5 xB Ph 11
- |

1. H,S0,; 2. CH,CO,Na

3.NaBH,, Pd/C, TT®/MeOH l

V.R=NO,, VII. R=NH, VL. R=NO,, VIIL R=NH,

Takum yMHOM, MU OTpUMaJ/M ABa i30MepHUX Mop(ipuHU 3 (pparMeHTaMu
1,3-eHamiHOKeTOHY, fKi 30aTHi yTBOPIOBATH METaJOKOMIIJIEKCH He TiJIbKH MO
KOOpAMHALiHHOMY LIeHTPY MaKpOLHKJY, aje U Ha #oro nepudepii.

EKcnepumeHTa.ana YaCTHHaA

Cnextpu [IMP BumipioBanu Ha crektpomerpi DPX-300 cipmu «Brucker»
3 poboyoro yactoroo 300.13 MIu, BuyTtpiwHi# crangapt — TMC, po3uMHHHK
CDCI3. Mac-cnektpu FAB 3anucani na npubopi VC 7070 EQ. ecop6buito
ioHiB 3miliCHIOBa/JU TYy4YKOM aTOMiB KCeHOHY 3 eHeprieto 8 kV 3 matpuui, sika
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€ PO3YMHOM CIIOJNYKH, $IKa NOCJIIKYEThCs, Y 3-HITPOOEH3UJOBOMY CIHPTI.
TouHi Macu MoOJIeKyJNSPHUX iOHIB BU3HAYaJ/MCs TPU PO3AiNbHIH 3maTHOCTI Mac-
cnektpomerpa 10000. EnekTpoHHi crieKTpy TMOTMHHAHHS 3aMUcaHi Ha CIEeKTPO-
dortomerpi Specord M-40 y CHCI3 (¢ 10~° moan/m). TIIX sniiicHioBann Ha
nnariBkax Silufol UV-254. Jlns kosoHKOBOI Xpomartorpadii BUKOPUCTOBYBAJN
cunikareab L 40/100. Isomepni keronopipunu (I, II) oTpumyBasu 3rigHo 3 Me-
TOOMKAMH, OMUCAHUMHU Yy poboTi [6].
2-Hitpo-10,15,20-rpudenia-1-okconapro-[2,3,4-c,d|nopdinaromias (I11).
o oxonomxkenoro 1o —10 °C poszuuny 0.27 r (3.85-10~* mosb) crmoayku (I) y
30 ms1 aGCOMIOTHOTO XJOPO(OPMY TMpPH MOCTIHHOMY MNepeMilllyBaHHI IOfaBaJjn
3.5 ma (8.40-10~* mosb) 0.24 M posuuny N,O, y xJsopodopmi. Cymim mepe-
mimyBanu 15 xB, momasamu 10 ma 3 % Boanoro posunny NaHCOj;, nepewmi-
myBaJu e 15 XB, opraHiuHuil Iwap BiAiJasad, MpOMHUBAIH BOLOIO (2X20 M)
Ta ynapoBaJju Aocyxa. 3ajqulIoK po3urHsad y 10 ma OGeHsosny Ta nomimanu
y KOJIOHKY 3 cuJjikaresem (2X25 cm). EnroroBanu 6eH30/10M, TIEPLIOO 3 KOJOHKH
BUMHUBAJU HEPO3MiNbHY CYMilll i30MEPHUX HITPONPOAYKTB, MOTIM OiJbllI MOJSP-
wu#t nponykt (III). PosunHHUMK ynapioBa/ju mocyxa, 3a/HILOK KPUCTaMi3yBaJju
y cyMmiwi xjopodopm-meTanoa, 1:5. Buxin crnomyku (III) 0.130 r (45.0 %),
R; 0.32 (Ttosyous). DNEKTPOHHUN CHEKTP, A, (lg€): 699 (4.18), 660 (4.24), 610
(4f.l5 na), 472 (5.12). Mac-cnexktp, m/z: (M%) 747.280.
2-0kco-10,15,20-tpudenia-1-virponadro-[2,3,4-c,d]nopdinarominp (1V).
OnepkyBaau anajorigno uirpocrnoayui (IIT) 3 0.22 r (3.14-10~* mosib) KeTOHY
(I1) Ta 2.9 ma (6.90-10~* moab) 0.24 M posunny N,O, B xJ0podopmi. Buxin
nirpokerony (IV) 0.082 r (35.0 %), R; 0.33 (tosyou). EnexktponHuii crextp,
Mare (lge): 709 (4.28), 652 (4.14), 488 (4.34) 461 (4.35), 408 (4.85). Mac-
cnektp, m/z: (M*) 747.280.
2-Hitpo-10,15,20-Tpudenin-1-okconadro-[2,3,4-c,d]nopdpipun (V).
0.155 r (2.07-10~* moJsib) MigHOrO KOMMIeKey 2-HiTpoBepauny (III) cTpyurysanu
3 3 MJI KOHLEHTPOBAHOI cipyaHOi KHCJOTH [0 TOBHOT'O PO3YMHEHHS MOpQipuHy
(10—15 xB). Po3unn BusnuBamu npu nepemimysanui y 100 M1 kpukaHoi Boxn
Ta HeHTpasisyBaau po3unHoM amiaky. Ocan, gKuil BUMaAaB, BiagiJbTpoByBaJIH,
CYLIW/IH, PO3UHHSIM Yy 5 MJ XJI0po(hopMy Ta TNOMIILIAaMH y KOJOHKY 3 CHJiKa-
reqeM (1X20 cwm). Entoent — xjaopodopm. 30upanu 3ejeHy 30HY HIiTpoOmop-
(bUpUHY, PO3UMHHMK YyIMapioBald N0CyXa, 3a/HILOK KpHUCTa/i3yBaad 3 CyMillli
xaopoopm-Metatos, 1:5. Buxin cnoayku (V) 0.121 r (85.3 %), R; 0.29 (to-
ayoq). [TMP cnektp (6, m. n.): 9.71 n, 898 n, 882 n, 879 n, 871 n, 859 n
(6H, p-mipon.), 8.72 v (2H, -, n-denin), 8.18 m, 8.13 m (6H, o-enin), 7.91 m
(3H, m-, n-cdenin), 7.84 n (IH, o-denin), 7.79 m (6H, mu-, n-denin), 7.71 T
(IH, m-cenin), —0.35 ym. ¢ (2H, NH). Enexrtponnuii cnexrp, A,.. (lge):
724 (4.19), 636 (3.18), 590 (3.99), 509 (3.88), 465 (5.17). Mac-cnexTp, m/z:
(M+1) 686.75.
2-0kco-10,15,20-Tpudenin-1-virponadro-[2,3,4-c,d]noppipun (VI).
OpnepxyBasu aunaJgoriuno uitpornopdipuny (V) 3 0.132 r (1.76-10~* wmosb)
Hitpoketony (IV) Ta 2.5 Ma KoHUeHTpOBaHOI cipyaHoi KucJ0TH. Buxin HiTpoke-
tony (VI) 0.111 r (91.7 %), R; 0.30 (ronyon). IIMP cnekrp (9, m. 1.): 9.49 x,
9.34 n, 879 n, 872 n, 854 n, 8.28 n (6H, P-mipos.), 8.39 m, 8.24 M, 8.16
M (6H, o-denin), 794 1, 7.89 n, 7.86 n, 7.65 v (4H, denin), 7.78 m (9H, u-,
n-enin), 0.51 ym. ¢ (2H, NH). Enektponnuit cnexrtp, A, (lge): 722 (4.23),
684 (4.07), 650 (3.78), 515 (4.51), 468 (4.54), 406 (4.82). Mac-cnexTp, m/z:
(M+1) 686.75.
2-AmiH0-10,15,20-Tpudenia-1-okconadro-|[2,3,4-c,d]nopdipun (VII).
0.142 r (2.07-10~* moub) 2-witpoBepauny (V) posuunsiiu y cywmimi 15 ma TT'O
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ta 5 Ma MeTaHoay. IloTim monasaau no posunny 0.088 r 10 % Pd/C ta mpors-
rom 20 xB ManenbkuMu nopiigmu 0.22 r (5.79-10~2 moub) Goporinpuay HaTpiio.
Cywmiw BusmuBanu y 200 ma Bogu, ocan, iKMW BUNAAaB, BiaQiabTpoByBasu, Cy-
IIUJIH, POUHHSIN Y 25 MJ XJ0pOo(OpPMY Ta BHOCHJIM Y KOJOHKY 3 CHJIKarejgeMm
(2x15 cm). Emoent — xJaopodopm. Haitbinbi nonsipHy 3eseHy 30Hy 30upady,
yrnapioBaau 10 15 ma ta ponaBanu 60 mua Tersoro MertaHosay. Buxim mopdipu-
Hy (VII) 0.043 r (32.0 %). R; 0.12 (toayon). ITIMP crnekrp (5, m. a.): 9.41 n,
872 n, 856 n, 850 n, 843 n, 8.31 n (6H, P-mipos.), 8.99 ymw. c, 548 yu
¢ (2H, NH,), 8.61 T (2H, m-, n-denin), 8.08 M, 8.02 m (6H, o-denin), 7.87
M (3H, m-, n-denin), 7.83 n (1H, o-denin), 7.72 m (6H, u-, n-denin), 7.59 T
(1H, m-dpenin), —0.64 yu. ¢ (2H, NH). Enextponnuit cnextp, A, (lge): 709
(4.34), 614 (4.30), 568 (4.15), 451 (5.55). Mac-cnextp, m/z: (M+1) 656.75.

2-0kco-10,15,20-Tpudenin-1-aminonadro-[2,3,4-c,d|mopdipun (VIII).
OnepxyBanu anasoriuno aminonopdipuny (VII) 3 0.098 r (1.43-10~* moub)
nirpokertony (VI), 0.078 r 10 % Pd/C u 0.19 r (5.0-10~% mosab) Goporinpumy
Hatpito. Buxin aminoketony (VIII) 0.037 r (40.0 %). R; 0.14 (ronyon). [IMP
cnexktp (8, M. m.): 9.37 1, 9.21 n, 8.64 n, 8.56 n, 8.39 n, 8.14 n (6H, B-mipou.),
8.27 m, 8.11 m, 8.04 m (7H, o-denin, NH,), 7.71 T, 7.69 n, 7.66 1, 748 T (4H,
tdenin), 7.59 m (9H, u-, n-denin), 5.62 yur. ¢ (1H, NH,), 0.33 yur. ¢ (2H, NH).
EnexTpoHHuil cnextp, A (Ige): 724 (4.24), 685 (4.09), 646 na (4.05), 512
(4.37), 466 (4.58), 406 (4.96). Mac-cniektp, m/z: (M+1) 656.75.
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CHUHTE3 NMNOP®»WUPUHOB
C JOMOJIHUTEJIbHBIMU KOOPAHUHALLIMOHHbIMU LLEHTPAMU
HA NMEPU®EPUU MAKPOLUMHKJIIA

Pesiome

HutpoBaHueM MeIHBIX KOMIIJIEKCOB H30MEPHBIX KETONOP(MUPUHOB CMECBIO JHOKCH-
na aszora NO, u remurerpaokcuia azora NyO, ObLIM MOJYYEHBl MeTaJIONOP(QUPHHEL,
KOTOpble COepKaT Ha mepudepun Makpouuk/aa ¢parMeHThl 1,3-HUTpoKeTOHOB. Karta-
JUTHYECKOE BOCCTAHOBJIEHHE HUTPOTPYMIIBI B 3THX COEIMHEHWSX BOLOPOIOM Ha Mas-
JIa[IuH-yTIJIepPOHOM KaTaJu3aTope NPUBOAUT K COOTBETCTBYIOLIUM |,3-eHaMHHOKETOHAM,
CTMOCOOHBIM K 3K30KOOPAMHALUHM C HOHAMH TEPEXOIHbIX MeTaJJIOB.

KatoueBbie cioBa: moppupuH, MeTa JIOKOMIJIEKC, 3K30KOOpAHHALHUS, 1,3-eHaMu-
HOKETOH.
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SYNTHESIS OF PORPHYRINS
WITH ADDITIONAL COORDINATION SITES ON PERIPHERY
OF MACROCYCLE

Summary

The metalloporphyrins containing fragments of 1,3-nitroketones on periphery
of macrocycle was obtained by nitration of copper complexes of isomeric ketopor-
phyrins by mixture of nitrogen oxide NO, and dinitrogene tetroxide N,O,. Catalytic
reduction of nitro groups in these compounds by palladium on carbon leads to
corresponding 1,3-enaminocetones, which capable to exo-coordination with ions of
transition metals.

Key words: porphyrin, metallocomplex, exo-coordination, 1,3-enaminocetone.



