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Synthesis of a boronated derivative of Gd-Texaphyrine for potential use in Boron
Neutron Capture Therapy (BNCT).
K.H. Ebrahimabadi*, R. Najafi.
Radioisotope Research Center, AEOI, P.O.Box: 11365-3486, Tehran. Iran.



Abstract. In the last two decades treatment of brain tumors using BNCT has been
performed using improved boron compounds and neutron irradiation techniques. It is
now clear that success in BNCT field will require that sufficient quantities of '°B be
delivered to the cancer cell so as to be able to sustain lethal reactions. It has been
calculated that an effective dose of '°B in a tumor should be in range of 5-30 ppm.
Thus, a one-fold boronated compound (i.e., a mono-boron containing species) will not
meet this stringent criterion for BNCT. Compounds that make use of carborane
clusters, which have a high inherent boron content, should be more effective,
provided, of course, that efficient and selective uptake of the boron-containing carrier
molecules by cancer or other target cells. Examples of carborane cluster are the
icosahedral C:BioHi2 carboranes. Many porphyrins and porphyrinoid compounds
have demonstrated an ability to selectively accumulate in tumors, and have therefore
been considered as possible candidates for delivery of boron to malignant tissue. The
texaphyrins are aromatic pentadentate macrocyclic expanded porphyrins, which have
been found to be useful as MRI contrast agents, as radiation sensitizers and in
photodynamic therapy (PDT). In this study we proposed and synthesized a new
boronated texaphyin for potential use in BNCT.

Keywords: BNCT, Gd-Tex, porphyrin.

*E-mail: kebrahimabadi@yahoo.com
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1-QE-300, Bruker AC-250 NMR.
2-Nicolet 510P FT-IR spectrophotometer.
3-VGZAB-2E mass spectrometer.
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2,5-Bis [(5-((benzyloxy)carbonyl)-3-((methoxycarbonyl)ethyl)-4-methylpyrrol-2-
yl)methyl]-3,4-diethylpyrrole(7):
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2,5-Bis [(5-((benzyloxy)carbonyl )-3-(3-hydroxypropyl )-4-methylpyrrol-2-
yl)methyl]-3,4- diethylpyrrole (8):
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2,5-Bis [(3-(3-hydroxypropyl)-5 carboxyl-4-methylpyrrol-2-yl)methyl]-3,4-
diethylpyrrole (9):
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2,5-Bis [(5-formyl-3-(3-hydroxypropyl)-5-carboxyl-4-methylpyrrol-2-yl)methyl]-3,4-
diethylpyrrole (10):
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4,5-Diethyl-10,23-dimethy-9,24-bis(3-hydroxypropyl)-16,17-bis((3-is((3-
hydroxypropyl)oxy)-13,20,25.26,27-
pentaazapentacyclo[20.2.1.136.1%11,0!4]heptacosa-3,5,8,10,12,14,16,18,20,22,24-

undecaene(11).
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"H NMR (CDsOD): 8 1.11 (t, 6H, CH2CH3), 1.76 (p, 4H, pyrr-CH2CH2CH20H), 2.03
(p, 4H, OCH2CH2CH20H), 2.36 (s, 6h, pyrr-CH3), 2.46 (q, 4H, CH2CH3), 2.64(t, 4H,
pyrr-CH2CH2CH20H), 3.61 (t, 4H, pyrr-CH2CH2CH20H), 3.77 (t, 4H,
OCH2CH2CH20H), 4.10 (s, 4H, (pyrr)2-CH2), 4.22 (t, 4H, OCH2CH2CH20H), 7.41(s,
2H, PhH), 8.30 (s, 2H, HC=N). *C NMR (CDsOD): $ 10.0, 17.2, 18.6, 20.9, 24.5,
33.2,33.5,59.6,61.9,67.8,107.1, 120.7, 123.8, 125.0, 125.8, 128.7, 144.8, 145.0,
150.7, 154.6. MS (M"): m/e 701.4120 (calcd. For C40HssNsO¢: 701.4152).
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IR (KBr, cm!, major peaks): v 3299 (OH), 1674 (C=N), 1601 (C=N), 1507, 1456,
1437, 1385 (NO3"), 1290,1221, 1098, 1082. MS, M™: m/e 854.298 (calcd for
C40H50N506'3Gd, 854.300).
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