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Synthesis and Characterization of Boronated Organic Compounds

LEE, Jong-Dae'

Abstract

A method for synthesizing o-carborane substituted tetrahydroindoles derivatives, starting from tryptamine, is described.
In vitro studies showed the desired compounds 9 and 10 synthesized accumulate to high levels in B-16 melanoma cells

with low cytotoxicity.
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Scheme 1. Synthes1s of o-Carboranylacetaldehyde

diethylacetal (4, 5) and o-carboranylacetaldehyde (6, 7).
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Scheme 2. Synthesis of compounds 9 and 10
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1. 3E 47,9, 22]3 100 g #3382 dlolE
Yield Mp IR (cm™) 'H NMR () C NMR (3)
Entry No.
(%) (°C) B-H 0=CH C(a) O=CH C(w)
1 4 77 2590 252J=18 Hz 15.1
2 5 82 2584 256 J=18 Hz 15.1
3 6 71 2592 949J=80Hz 342J=8.0Hz 196.6 47.1
4 7 73 2590  955J=85Hz 345J/=85Hz 196.6 45.4
C(1) C@3) C4) Cl@) C(1) C3B C4d C
5 9 33 107-108 2578 7.64 344,352 381,385 485 1225 424 382 244
6 10 38 115-117 2585 770 3.11,324 361,376 428 1234 41.8 384 249

o) e AT B4 AY P B2 9H A
Water
Entry No. zﬁ; (fgog’/"] (}fpct::;:)b Solubility
(mol/mL)
1 9 7.78 x 107 3.28£0.37 0.67 x 10°°
2 10 9.42x107 3.67x0.16 0.88 x 10°°
3 BPA® 8.63x 107 0.083+0.012

“B-16: B-16 melanoma cells.

’Boron uptake by B-16 cells was determined using the
ICP-AES method.!"¥! Briefly, cells were cultured in Falcon
dishes (90 mm¢) until they grew to fill the dishes (~3.0 x
10° cells/dish). Cells were then incubated for 3 h with
Eagle-MEM medium containing one of the test compounds
(boron concentration: 10.8 ppm). After 3 h, the cells were
washed three times with PBS(-) and processed for
determination of the boron concentration by ICP-AES.
Each experiment was carried out in triplicate.

‘BPA: p-Boronophenylalanine
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3.45-3.56 (m, 4H), 4.51 (¢, 1H, J=1.8 Hz). "C NMR
(DMSO-d6) & 15.1, 30.7, 61.3, 61.8, 72.4, 100.2. 3}3}
E 5 FE8 82% (225g). IR (KBr pellet, cm™)
v(B-H) 2584, v(C-H) 3057. 'H NMR (DMSO-d6) &
112 (t, 6H, J=23 Hz), 2.51 (s, 3H), 2.56 (d, 2H, J=
1.8 Hz), 3.483.59 (m, 4H), 4.56 (t, 1H, J=1.8 Hz).
BC NMR (DMSO-d6) § 15.1, 22.7, 32.8, 61.3, 75.6,
76.2, 100.7.
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1739. 'H NMR (DMSO-d6) & 3.42 (d, 2H, J
=8.0 Hz), 3.65 (br s, 1H), 9.49 (t, 1H, J=8.0 Hz). °C
NMR (DMSO-d6) & 47.1, 62.7, 69.2, 196.6. 3+ && 7
: FEE. 3% (0.73 g). IR (KBr pellet, cm™') w(C=0)
1740, v(B-H) 2590, v(C-H) 3044. 'H NMR (DMSO-
d6) & 2.50 (s, 3H), 3.45 (d, 2H, J=8.5Hz), 9.55 (1,
1H, J=8.5Hz). "C NMR (DMSO-d6) & 22.6, 45.4,
76.1, 76.8, 196.6.
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51.23; H, 7.55; N, 8.38. IR (KBr pellet, cm™') v(B-H)
2578, v(C-H) 3070, v(C=N) 1694, v(N-H) 3238. !
NMR (DMSO-d6) & 328 (br s, 1H), 3.44 (m, 1H),
3.52 (m, 1H), 3.81 (m, 1H), 3.85 (m, 1H), 4.85 (s, 2H),
7.10-7.35 (m, 4H), 7.64 (s, 1H), 10.12 (s, 1H). °C
NMR (DMSO-d6) & 26.9, 38.0, 41.8, 56.7, 62.3, 73.8,
110.8, 112.7, 113.5, 1283, 134.8, 135.8, 137.8, 145.3.
3HHE 10: 58, 38% (0.262). mp 115-117°C;
Anal. Calcd for CI5SH27B10N,: C, 52.45; H, 7.92; N,
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let, cm™) v(B-H) 2585, v(C-H) 3220, w(C=N) 1702,
v(N-H) 3235. 'H NMR (DMSO-d6) & 2.16 (s, 3H),
3.11 (m, 1H), 3.24 (m, 1H), 3.61 (m, 1H), 3.76 (m,
1H), 4.28 (s, 2H), 7.08-7.44 (m, 4H), 7.70 (s, 1H),
10.15 (s, 1H). °C NMR (DMSO-d6) & 22.8, 26.0,
379, 45.5, 56.8, 76.7, 77.0, 111.6, 112.8, 113.6, 128.5,
135.4, 1402, 141.3, 1449,
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