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Abstract. N-[O-1,2,3-Benzotriazin-4(3H)one-yl]-3-(2-pyridyldithio)propionate
[BPDP] has been synthesized and found to react with secondary amines to give
high yields of acylated product. In sharp contrast, the widely used
heterobifunctional coupling reagent, N-[O-succinimdyl]-3-(2-pyridyldithio)
propionate [SPDP] afforded low to negligible yields of product.
© 1999 Elsevier Science Ltd. All rights reserved.

During the course of our studies involving the synthesis umbrella-like amphiphiles, we

sought a method for attaching an activated thiol group to a secondary amine.” Although N-[O-
succinimdyl]-3-(2-pyridyldithio)propionate [SPDP| has been widely used for analogous transformations
of primary amines, the applicability of this reagent to secondary amines has not previously been
reported.’ In this paper we show that the synthetic utility of SPDP is, in fact, limited to primary amines,
but that simple replacement of the N-{O-succinimdyl] group with N-{0-1,2,3-benzotriazin-4(3H)one-yl]
leads to a heterobifunctional coupling reagent that effectively acylates secondary amines.

N-[0-1,2,3-Benzotriazin-4(3H)one-yl]-3-(2-pyridyldithio)propionate [BPDP] was synthesized by
direct coupling of 3-(2-pyridyldithio)propionic acid with N-O-1,2,3-benzotriazin-4(3H)one, using DCC
as a condensing agent.™ "Head to head" comparisons were then made between SPDP and BPDP for the
acylation of a series of secondary amines. Isolated yields and reaction times that are reported in Table 1
reveal substantially greater reactivity of BPDP relative to SPDP.
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The ability of BPDP to effectively acylate secondary amines should encourage the development
of new classes of modifying agents.” In particular, it should provide a convenient route to new families
of compounds derived from secondary amines that can be used for modifying metal surfaces (e.g., gold
electrodes), and thiol-bearing membrane surfaces (e.g., liposomes), and biopolymers (e.g., proteins). It
is on this basis that BPDP is expected to become a valuable addition to the current arsenal of
heterobifunctional coupling agents.
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GENERAL PROCEDURE: All reactions that are reported in the Table 1 were carried out on a
mmol scale, using amine concentrations ranging from 0.05 to 0.2 M. To a solution of secondary amine
(1 equiv) and N,N-diisopropyl-N-ethylamine (2 equiv) in an appropriate solvent was added a solution of
1.1 equiv of BPDP or SPDP in CH,Cl,. The reaction mixture was stirred at rt for the indicated period of
time. All acylated products (isolated by column chromatography, silica gel), gave the expected HRMS.
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Table 1. Synthetic Utility of BPDP R{RoNH ——» (NJ\S’S NRRz
\/\lor

Organic Amine Reagent Time (h) Solvent Isolated Yield(%)
R,=R,= CH, BPDP (SPDP) 4 (48) a 82 (50)*
R,=R,= CH,CH,CH, BPDP (SPDP) 5(24) b 70 (10)®
R,=R,= (CH,),,CH, BPDP (SPDP) 4 (24) b 82 (8)*
R,=R,= CH,CH,0OH BPDP (SPDP) 8 (24) c 79 (3)¢
R,=R,= CH,CO,Na BPDP (SPDP) 4(24) a 87 (O)*
Proline BPDP (SPDP) 2(24) a 69 (5)%

[a = CH,Cl,/CH,0H/H,0, 1/2/1 (v/v/v); b = CH,Cl,; ¢ = CH,CL,/CH,0H, 1/1 (v/v)]
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