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Zinc Promoted Simple and Convenient Synthesis of Carbamates :
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Abstract: Synthesis of alkyl, aryl, heterocyclic, carbohydrate and amino acid
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carbamates is described. The protection of the amino group in the presence of
other functionality in amino acids demonstrates the importance of this method.
© 1998 Elsevier Science Ltd. All rights reserved.

Carbamates are well known for their activity in the field of medicine! and agriculture?. They are
also useful as protecting groups in organic synthesis, particularly, in peptide synthesis.3*° Because of
their high demand, continuous efforts have been made to make carbamates through simple and
convenient methods.>® During the past decade, several methods have been reported for preparing
carbamates from for example, aromatic nitro compounds,® cyanates, isocyanates* and amides.*d

One of the method is also accomplished with Lewis acid catalyst® One method® utilizes an excess
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are not suitable for peptide synthesis where the selective protection of an ammo group is important. In
this context, there is still scope to develop a general method under neutral conditions. In our recent
work we have demonstrated zinc promoted facile esterification of acid chlorides with alcohols.” Herein
we wish to report a simple, convenient and general method for the synthesis of carbamates using

chloroformates and zinc (metal grade), as an inexpensive catalyst.
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R-NH, + C}JL%1 R-NHCOOR!

benzene, r.t
=alkyl, aryl, amino acid, R! =ethyl, isobutyl, benzyl

The reaction of a chioroformate with an amino group in the presence of znc is remarkably fast
and leads to high yields of products. Thus in a typical procedure, chioroformate (10 mmol) and
activated zinc powder (10 mmol) are stirred in anhydrous benzene ( 25 ml) for 10 minutes. Then,
anhydrous benzene solution of amine (10 mmol in 15 ml) is added slowly and stirred for stipulated
time (see tables). After completion of the reaction, the mixture is filtered and the solid is washed with
ether (100 ml). The combined filtrate is washed with 10% NaHCO, solution, then water and is dried
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Table-1 : frepnration of Carbamates from different amines

eatry Amines Chloro formate Products Time Yield"
min.
)
i. e Ny Cl’iLOE e~ NHCOOEt i0 %6
o
2. Seo~-NH, Cl)L OBn ~o - NHCOOBn 8 95
)
3, NENGEN C!JL(_{\l/ SoANANHCOOTYT 9 96
0
4 O~ Ao (O ~Heoo 8 9
=/ oo =7/
0
5. O~ A oBa Oy Acoon 10 98
0
7N NH A~ 7o NHCOO™Y
6. <Q_,>/\/ H, Qa O/Y <Q>/\/ T 0 96
0
- u o DN-nu . G H,00—{("))~NHCOOE: 9 06
/. R\ 2 Ci Bt 3 \—v/ 4 -G
0
8. mco—@)—mg c1-"~ 0B H,00—~( ))—~NHCOOBn 11 92
o)
e, H .
PN
9. H3CI)—<Q>—NHI S ad }13C0—<Q>—NHCOO/Y 10 o4
0
10. F—@—NHZ aom F—@—Nﬂoooa 15 94
0 —
1. F~<()-NH, a* o F~(O)~NHC00Bn 13 9
\:—Jj s bt Nt
0
i2 F<O)-M, chLo»AT’ OO0y 18 9
13. Hsm@f% ﬂ H,Co—~()—NHCOOR: 360 92
NO. a” oa NO,
] P2
14. }1300—<C:)>—r~u-12 L H3<:0—©—mcoonn 360 90
o, Ci” ~OBn o,
0
Is. }13cc>—€)}~m—l2 CI’U‘O’Y HS(I)—@NHCDO’\r 360 96
NO, ! No,

All the products exhibited physical and spectral (NMR, IR & Mass) properties in accord with the assigned structures
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Table-2 : Preparation of Carbamates from Amino acids, Carbohydrates and Heterocycles

entry Amines Chloro formate Products Time Yield®
(min.)
/__\/\/C‘l\omie o COOMe
1 O NH, a*on Oy~ scoce: 15 9
COOMe o COOMe
S\ Avl‘ 1 /O_—\/\.)\}"n{rmnﬂ i6 95
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7 )(()—LO o 15 90
N O ci ,.J'L OFt o ﬁ"o ,
NUO)( - JLri' o\
H, H
X . X]
8 U—1’0‘“0 a”o8n OLO\““ 15 94
\_—Z,_y I_l - "r\x
N o\ BnO” N ¥}
- H
AN O
9. LVLS)\—N}{z A Ort k ,L NHCOOE! 10 91
. N (0]
10 @ Y-NH, 1 o8a (Y \)—NHcoosn 8 93
S
11 O i 10 92
‘\NANHZ Cl~ ~OEt SN NHCOOE
AN N AN . ~
12. u‘ Pig U\ il 93
N~ "NH, Ci” "OBn N” "NHOOOBn

All the products exhibited physical and spectral (NMR, IR & Mass) properties in accord with the assigned structures
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over Na,SO,. Evaporation of the solvent gives carbamates (90-98% yield) with high purity.
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this observation, we have tested a substrate (table-1; entry 13-15) having both the groups (electron
donating and withdrawing ie., 4-methoxy-2-nitrobenzyl) and the reaction is indeed sluggish.

The importance of the procedure les in the fact that it is applicable for the protection of the
ammo group in amino acids. Under the reaction conditions groups like silyl ethers and esters remain
unaffected, so this protocol may be useful in peptide synthesis.

A separate experiment reacting chloroformate and amine witho
carbamate. We have aiso mvestigated the possibility that zinc could function cataiyticaily or at least, in
less than stoichiometric amounts. However, high yields of carbamates and high efficiency of the reaction
are found only using 1 eq of zinc.

In conclusion, the present method is very simple, convenient and applicable for the prepartion of
alkyl, aryl, heterocyclic, carbohydrate and amino acid carbamates. The advantage of the present method

over existing methods is the use of zinc as a reusable catalyst. This is remarkable and makes the
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