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Abstract: A practical and low-cost method for the detritylation of 1-titryltetrazoles using zinc and methanol is described. This procedure
is versatile and efficient in the deprotection of several protected tetrazoles bearing aliphatic, aromatic and heteroaromatic substituents,
as well as some functional groups, without decomposition of the tetrazoles ring.
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Zinc has become an important metal in synthetic organic chemistry.! Over 100 years ago zinc metal was found
to react with organic bromides halides to generate organozinc compounds, interesting intermediates for carbon-
carbon forming reactions.” In addition, the combination of zinc and a hydrogen source has been successfully
used as a reducing mixture: this behavior is based on the reduction potential of zinc (-0.763 V) and its ionization
potential (9.39 eV). Thus, this combination, in many cases in the presence of a catalytic amount of a transition
metal, has been employed for the reduction of carbon-carbon multiple bonds, and carbon-heteroatom multiple
and single bonds.’ On the other hand, the trityl group (Tr) has been used as a protecting one for NH groups in
several synthetic organic chemistry transformations and therefore the corresponding detritylation plays also an
important role at the end of the synthesis.* This methodology was successfully applied, for instance, to the
synthesis of losartan, an efficient drug in the treatment of patients with high blood pressure problems.” Some
reported procedures for the detritylation of N-Tr containing systems include, among others: (a) acidic conditions
(hydrogen chloride® and trichloro’ or trifluoro® acetic acid), (b) palladium-catalyzed hydrogenation (with
molecular hydrogen,” ammonium formate,'” or polymethylhydrosiloxane'"), (c) alkali metals in solution
(sodium/ammonia'? or lithium/naphthalene cat.'*), (d) hydroxybenzotriazol derivatives in trifluoroethanol,'* and
(e) the use of other metals (such as ytterbium'® or indium'®).

Continuing with our interest on deprotection methods,'*'®!” we report in this paper an efficient, practical and

low-cost methodology for the detritylation of N-trityltetrazoles with zinc and methanol, using THF as solvent
(Scheme 1).
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Starting from 5-phenyl-1-trityltetrazole (1a) we explore several reaction conditions (Table 2): Using zinc at
room temperature in methanol, THF or ethanol, as well as a mixture of methanol/THF (2:1) the cleavage failed
after 24 h (Table 1, entries 1-4). However under methanol/THF reflux the expected product 2a was obtained in
92% yield in only 3 hours (Table 1, entry 5).

Table 1. Assayed Conditions for the Zn-Promoted
Cleavage of 1a for 24 h

Entry Solvent T (2C) Yield (%) 2
1 Zn/MeOH rt 0

2 Zn/THF rt 0

3 Zn/EtOH rt 0

4 Zn/MeO/THF rt 0

5 Zn/MeOH/THF refluxt 92

2 |solated yield. ® For 3 h.

Having the optimal conditions in hand we applied them to differently 5-substituted 1-trityltetrazoles 1 (Table
2). The starting materials 1 were prepared according to our previous reports.'*'® When compounds 1 were
allowed to react with zinc powder (1:1 molar ratio) in a mixture of methanol/THF (2:1) under reflux, and after
acidic work-up, the corresponding detritylated tetrazoles 2 were isolated (Scheme 1 and Table 2). The reaction
worked properly for 5-aryl (Table 2, entries 1, 2 and 10) and 5-alkyl (Table 2, entries 2 and 9) derivatives, as
well as heterocyclic (Table 2, entry 5) or benzylic ones (Table 2, entries 2 and 9). The last case is remarkable
because the benzylic group is in some cases sensitive to hydrogenation methods. In addition, a keto group was
compatible with the reaction mixture without suffering any alteration (Table 2, entry 8). Finally, for compound
1g it was not necessary to protect the NH group to perform the corresponding detritylation (Table 2, entry 7).

Table 2. Detritylation of Protected Tetrazoles
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2 Yield of isolated product after purification by column chromatography
(basic aluminium oxide, hexane/EtOAc), based on the starting material.

Concerning a possible reaction mechanism, we believe that this is a typical electron-transfer process in which
the C-N bond is cleaved giving the trityl radical and an anion at the nitrogen. The addition of a second electron
to the radical would give the trityl anion, which would be protonated by methanol presented in the reaction
medium. The acidic work-up regenerated the expected tetrazoles 2 that was very easily separated from

triphenylmethane by column chromatography.

In order to compare the methodology described here with the ones using other metals such as lithium or indium,
Table 3 shows that in general yields are comparable in the three cases. However, the reaction times are shorter
for lithium and longer for indium. It is worthy to note the zinc is the cheapest metal (compared to lithium and
indium) and with zinc it is not necessary to work under inert conditions, as it is the case using lithium.

Table 3. Comparison of using Zn, In and Li in the detritylation of

compounds 1

Entry  Starting Product

Metal, yield (%) [time (h)]

material /n In Li
1 1a 2a 92[3] 93[26] 97[3]
2 1b 2b 91[19] 96[21] 99[4]
3 1c 2¢ 75[12] 80[25.5] 82[3]
4 1d 2d 93[2] 92[22] 97(4]
5 le 2e 94[11] 92[21] 81[3]
6 1f 2f 86[23] 86[23] 86[4]
7 1g 2g 87[11] 93[4] 93[2.5]
8 1h 2h 80[4] 88[20] 80[4]
9 1i 2i 98[13] 82[23] 84[2]
10 1j 2j 67[10.5] 77[20] 75[6.5]

As a conclusion, and considering the low-cost of the metal and the no need of using inert conditions, we
believe that zinc is the metal of choice for the detritylation of differently 5-substituted 1-trityltetrazoles.



For general information on materials and methods see reference 13b. 1-Trityltetrazoles 1 were prepared and characterized following
our reported procedure. '3

Reductive Cleavage of 1-Trityltetrazoles 1; General Procedure

A mixture of the tetrazole 1 (0.5 mmol) and zinc powder (22 mg, 0.5 mmol) in methanol (6 mL) and THF (3 mL) was refluxed until
the starting material was consumed (see Table 2). After cooling at rt, IM hydrochloric acid (5 mL) was added and the mixture was
extracted with ethyl acetate (3 x 15 mL) and the combined organic layer was washed with brine (5 mL) and dried (Na2SOs). After
evaporation of the solvents (15 Torr) the resulting residue was purified by column chromatography (basic aluminium oxide,
hexane/ethyl acetate) to afford the pure deprotected tetrazoles 2 (purity (>95% by GLC). Compounds 2 were fully characterized by
comparison of their spectroscopic data (IR, 'H and '3C NMR) with those of pure compounds 2 obtained previously by us.!3®
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