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Benzyl 4,6-Dimethoxy-1,3,5-triazinyl Carbonate as N-Protecting Reagent
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A new active carbonate ester, benzyl 4,6-dimethoxy-1,3,5-
triazinyl carbonate (Z-DMT), was prepared, and found to be a
useful reagent for the introduction of benzyloxycarbonyl group
into amines. Since Z-DMT is neither unstable nor irritating, it is
practically useful.

Among numerous N-protecting groups, urethane-type pro-
tecting groups represented by benzyloxycarbonyl (Z), t-butox-
ycarbonyl (Boc), and 9-fluorenylmethoxycarbonyl (Fmoc) are
most widely known and used in general organic synthesis. For the
introduction of Z group, benzyl chloroformate (Z-Cl) is generally
used for many practical purposes because of its reactivity and
costs.! However, the chloroformate is irritating and unstable, and
serious side reactions sometimes occur leading to the formation of
dipeptides during N-benzyloxycarbonylation of amino acids.?
Although other benzyloxycarbonyl donors like mixed carbonates
with phenols or N-hydroxy compounds, and various heterocycles
possessing Z group have been studied, they have not found much
application partly because of laborious preparation, cost, or lower
reactivity of the reagents.’ Thus, a more practical and effective
reagent for benzyloxycarbonylation of amines is required.

Recently, we have introduced 4-(4,6-dimethoxy-1,3,5-tria-
zin-2-yl)-4-methylmorpholinium chloride (DMT-MM) as a new
condensing reagent for the synthesis of amides or esters.* Most
importantly, DMT-MM allows to condense carboxylic acids and
amines in commercial methanol under atmospheric conditions.
The reaction involves an intermediate acyloxytriazine, which
exclusively undergoes aminolysis over methanolysis even in
methanol. The high amide/ester selectivity can be attributed to the
moderate reactivity of the triazinyl esters allowing them to be
isolated.’ Based on this fact, we expected that the ester activating
ability of the dimethoxytriazinyl group is applicable to carbonate
esters for protection of amino groups. In this paper we describe
development of benzyl 4,6-dimethoxy-1,3,5-triazinyl carbonate
(Z-DMT) as a new N-protecting reagent.
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Z-DMT was synthesized in 87% yield by treatment of 4,6-
dimethoxy-2-hydroxy-1,3,5-triazine (HO-DMT; 1 equiv) with Z-
CI (1 equiv) and triethylamine (1 equiv) in dry chloroform at rt.°
Z-DMT is not irritating to the eye and nose, and can be stored over
several months in a refrigerator without marked decomposition.

Table 1. The N-benzyloxycarbonylation of amines with Z-
DMT

R—NH, Z-DMT/equiv Solvent Time Yield/%
@\A 11 THE  30mn 90
NH,
12 THF  30min 91
QNHz 12 MeOH 40min 92
12 CHCN 30min 92
{ NH 1.1 THE  60min 83

@\)C\OOMe 12 MeOH 30min 85
NH,-HCI

HO

@\/ﬁooa 12 MeOH 15min 90
NH,-HCI

#2 eq of EtgN was used.

Table 1 summarizes N-bezyloxycarbonylation of simple
amines by Z-DMT. Sterically hindered cyclohexylamine or
secondary amine as well as primary one readily underwent N-
protection in good yield. HO-DMT formed as a co-product was
easily removed by simple extraction with water. Since Z-DMT
undergoes aminolysis faster than either hydrolysis or alcoholysis,
N-benzyloxycarbonylation can be conducted in a protic solvent.
For example, reaction of polar compounds, amino acid ester
hydrochlorides, occurred smoothly in methanol.

As shown in Table 2, reaction of various amino acids also
took place in good yields in either water or aqueous methanol.’
When Z-Cl is used for the protection of amino acids, dimerization
via the activation of the carboxyl group often becomes a serious
side reaction.® By contrast, in the benzyloxycarbonylation of
glycine with Z-DMT, the dimerization did not occur to a
discernible extent (< 1%). Since HO-DMT is the co-product
formed in dehydrating condensation using DMT-MM as well as
in the present reaction, Z-DMT salvaging HO-DMT is economic-
al and environmentally friendly, and therefore, a useful and stable
alternative to Z-Cl.
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Table 2. The protection of amino acids

Aminoacid  Solvenf £DMT Base Yield
/equiv /equiv 1%
Ala H,0 11 EtsN; 1.1 94
Gly H,O 10 EtsN; 1.1 95
Phe H,O 1.0 Et3N; 1.0 70
Phe H,O 15 EtsN; 1.1 88
Phe ag. MeOH 15 NaHCO3; 1.5 92
N-phenylGly H,O 1.0 EtsN; 1.0 74
Thr ag. MeOH 15 NaHCOg; 2.0 82
Thr ag. MeOH 15 Et3N; 2.0 79
Ser ag. MeOH 15 NaHCO3 2.0 88
Tyr ag. MeOH 15 Et3N; 3.0 80
Met  aqMeOH 15  NaHCO;20 87
Glu ag. MeOH 1.0 Et3N; 2.0 70
Gln ag. MeOH 12 Et3N; 2.0 67
#The concentration of ag. MeOH was prepared to ca. 50%.” Pnm.r. yield.
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