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Synthesis of Tetrazole Analogs of a-Amino Acids by Alkylation of

a Schiff Base of g-Aminomethvitetrazole
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Abstract: A benzophenone imine of N-1 protected oi-aminomethyltetrazoles was found to undergo
aikylation with organic halides in good yieids. Deproiection afforded tetrazoie anaiogs of a-amino acids.
© 1998 Elsevier Science Ltd. All rights reserved.

Synthesis of a-aminoalkyltetrazoles is becoming increasingly important in peptide and medicinal
chemistry.! The cis-peptide bond can be successfully mimicked by replacing an amide group with the
corresponding 1,5-disubstituted tetrazole.? Isosteric displacement of the C-terminus carboxylic acid with
tetrazole often preserves or improves the biological activities of the parent peptides or their mimetic.3 Since the
majority of exiting methods*5 for the synthesis of 5—aminoalkyiietrazoles uiilize oi-amino acids or peptides as the
starting materials, a more versatile method which aliows preparation of a wide variety of such compounds from
common intermediate(s) is highly desirable. We previously reported a facile reaction of suitably protected 5-
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[CAUTION]}3 under the standard conditions (80 °C for 6 h in AcOH)? resulted in the formation of 1-p-
methoxybenzyi-5-chloromethyitetrazole (3) in 50% yield. However, in contrast to the reaction with
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orthoformates, a substantial amount (~14%) of the corresponding amide (4)was also formed. This amide was
extremely difficult to be separated from 3 by chromatographic means. Repeated crystallization from methanol
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intermediate by a nucleophile in the ma..f.'tmn mix
formation of 4 can be minimized by performin tio ,
for 16 h), thereby giving 3 in 68% yield.!0 11 ThlS samplc comamed 4% 4,
purification in the next step. Condensation of the chloride 3 with potassium phthahde (McOH, reflux, 3 h) gave
5!2 which, upon hydrazinolysis (EtOH, reflux, 16 h) and imine exchange (anhydrous HCI in MeOH, followed

by PhpC=NH, CHCly, 16 h) afforded 1 in 52% overall yield.!3
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Alkylation of the Schiff base (1) was effected by treatment of an equimolar mixture of 1 and an alkyl
halide in THF with one equivalent of NaHMDS (-78 °C to r.t.).14.15 Table 1 shows a highly versatile nature of
the current methodology which allows facile synthesis of monoalkylated product with alkyl, allyl and benzylic
halides in good yields. The boron-containing alkylation product (6h) was found to be a good coupling partner in
the Suzuki-Miyaura reaction.!® For example, para-substituted phenylalanine tetrazole derivatives were obtained
in good yields as shown beiow.
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Table 1. Alkylation of PMB Schiff Base (1)
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“ The products reported here showed fully consistent spectral and analytical data. ® Isolated yield.
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methodology. Thus, h"drsly51s of the benzophenone imine group of 6b with hydrogen chloride in ether gave an

aminoalkyltetrazole hydrochloride. Coupling with Z-(/)-phenylalanine and subsequent treatment with ceric
ammonium nitrate afforded the corresponding free tetrazole (8).
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mmol) in 3 mL of THF was added NaHMDS (0.74 mL, 1.0M in THF, 0.74 mmol) dropwise at -78 °C. After stirring for 15 min a -
78°C, the mixture was allowed to reach room temperature over 1 h. Water was added and the mixture was extracted with cthyl acetate
(x3). The organic layer was dried and evaporated and the residue was chromatographed on silica gel (40% EtOAc/hexane) to give 244
mg of 6a as colorless solids: mp 114-115 °C. 'H NMR (500 MHz, 8, CDCl3) 1.42 (d, / = 6.8 Hz, 3 H), 3.77 (s, 3 H), 5.14 (g, / =
6.8 Hz, 1 H), 5.71 (d, / = 15.0 Hz, 1 H), 5.90 (d, 7 = 15.0 Hz, 1 H), 6.89 (d, J = 8.8 Hz, 2 H), 6.99 (m, 2 H), 7.08 (d, / = 8.8 Hz, 2 H),
734 (t, J =79 Hz, 2 H), 7.4 - 7.5 (m, 4 H), 7.58 (d, J = 7.1 Hz, 2 H) ppm. IR (KBr) 1612, 1514, 1255, 1028, 785, 698 cm'l. MS
(ES+) 398 (M+1). Anal. Calcd for Co4H3NsOQ: C, 72.52; H, 5.83; N, 17.62. Found: C, 72.46; H, 6.04; N, 17.51.

In an attempt towards asymmetric synthesis of aminoalkyltetrazoles, the following chiral Schiff bases (9, 10) were prepared and
subjected to alkylation with benzyl bromide. Under a variety of conditions, however, the disatereoselectivity failed o exceed ~
60%. Compound 9 was prepared in a similar manner reported for the carboxylate esters (Mclntosh, J. M.; Mishra, P. Can. J. Chem.

1935. 64. 726-31) Further efforis in this area will be prOﬁCu in due course.
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For a similar reaction of p-boronophenylalanine derivatives, see: Satoh, Y.; Gude, C.; Chan, K.; Fircoznia, F. Tetrahedron Leit. in
press.



