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4. Water was added to the residue in the reaction vessel immediately
after the completion of distillation in order to avoid problems in

cleaning.
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The t-butyl esters of amino acids are valuable precursors of peptide

synthesis. The compounds can be prepared from the free amino acids with

1 2

2-methyl-1-propene” or with t-butyl acetate. The main disadvantages of
these methods are the rather low yields and large solvent requirement.
Satisfactory yields were obtained, when N-protected amino acids were used
as starting compounds, but the average reaction time was still 3-4
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3,4

days. A direct esterification is possible with phosphorus oxychlo-

ride,5 but this procedure is not generally applicable and the work-up is

usually difficult. Some other less important methods are also known for

3,6

the synthesis of t-butyl ester of amino acids. We now describe a

facile and convenient method which is suitable for the introduction of the
t-butyl ester group at any stage of peptide synthesis.
It has been known that carboxylic anhydrides are easily converted to

the appropriate esters in the presence of 4-dimethylaminopyridine, even

7,8

with tertiary alcohols. 4-Dimethylaminopyridine was used as a catalyst

for the synthesis of depsipeptides9

10

and to facilitate coupling in solid
phase peptide synthesis. We have prepared the carboxylic anhydrides
from the N-benzyloxycarbonyl amino acids with N,N-dicyclohexylcarbodiimide
and allowed them to react with 2-methyl-2-propanol in the presence of 4-
dimethylaminopyridine (DMAP). In order to avoid racemization, the
reaction mixture was kept at 0° and DMAP was added to the reaction mixture
last. After removal of the protective benzyloxycarbonyl group by hydro-

genolysis in methanol in the presence of 10% Pd/C, the resulting amine was

converted to its hydrochloride salt.

0
] ] 1" ]
PhCH,OCNHCHCOH + {-BuOH 99%§g¥55> PhCH,OCNHCHCOBu-t
|
R 3 R
H,/Pd o HC1 o
o HZN?HCOBu—g —_— HCl.HZN?HCOBu-L
R R

We used N-protected amino acids to determine the scope and limita-
tions of this method. It was possible to obtain t-butyl esters from
multifunctional amino acids (see the example with glutamic acid or the
lysine derivative); an additional example with a dipeptide is also given.

The advantages of this method are the mild and simple reaction conditions,
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simple work-up, the formation of optically pure products and possible

extension to large-scale preparation.

EXPERIMENTAL SECTION

General Procedure.- To a stirred solution of the N-benzyloxycarbonyl amino

acid (30 mmol) in a mixture of chloroform (25 ml) and 2-methyl-2-propanol
(4 ml) cooled in an ice-water bath, was added a solution of dicyclohexyl-
carbodiimide (33 mmol) in chloroform (25 ml). Then 4-dimethylamino-
pyridine (0.3 mmol) was added to the reaction mixture. Stirring was
continued at 0° for 2 hrs, then the mixture was kept at 4° overnight. The
precipitated dicyclohexylurea was removed by filtration and the solvent
was evaporated in vacuo. The residue was dissolved in ethyl acetate (100
ml) and acetic acid (1 ml) was added. The solution was kept at 4° for 2
hrs. After filtration, the solution was washed with 5% sodium bicarbonate
and water and dried over magnesium sulfate. The residue obtained after

removal of the solvent in vacuo was dissolved in methanol (100 ml) and

hydrogenolyzed over 10% Pd/C under hydrogen atmosphere for 1 hr. The
reaction mixture was filtered and the solvent was removed in vacuo. The
residue was dissolved in methanol (10 ml) and 2M hydrogen chloride (31
mmol) in methanol was added and the solution was diluted with diethyl

ether. The solid product was collected, washed with ether and dried.
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TABLE. Physical Data of t-Butylesters
Compound Yield mp. [a]g5 Analytical Data
(%) (1it.12 (1it.]2 H N
(calculated)
HC1.HA1aOtBu 79  168(dec.) +3.0(c=2 EtOH) 46.28 8.88 7.71
[167)11 [+#1.7(c=2 EtOH) |1} (45.92) (8.57) (7.63)
HC1.HG1nO®Bu 75 149(dec.)  +21.7(c=1 MeOH)P 45.28 8.02 11.74
- [-15.6(c=1 MeOH)]13 (45.19) (8.00) (12.05)
HC1.HGlu(OtBu)OtBu 76  115-116 +17.5(c=2 EtOH) 52.76 8.86 4.74
[116-117]2 [+18.7(c=2 EtOH)]2  (52.64) (8.61)  (4.83)
HC1.HG1lyOtBu 81  140-141 - 42.99 8.42 8.36
[135)4 - (43.22)  (8.57) (8.18)
HC1.HLeuOtBu 75  164-165 +16.3(c~2 EtOH) 53.68 9.91 6.26
(166-16711 [+12.4(c=2 EtoH)]L  (53.33)  (9.94) (6.17)
HC1.HLys(Boc)OtBu 56  146-147 +12.7(c=1 EtOH) 53.17 9.22 8.27
[139-140]12 [412.1(¢c=1 EtoH)]12 (53.19)  (9.24)  (8.21)
HC1.HPheO%Bu 76  230(dec.) +27.3(c=2 EtOH) 60.58 7.82 5.43
- [+44.2(c=2 EtOH)]L  (59.88) (7.44)  (5.50)
HC1.HProOtBu 71 109-111 -31.0(c~2 EtOH) 52.06 8.73 6.74
(110-112]% [-30.5(c=2 EtOH))*  (52.23) (8.57) (6.77)
HC1.HTrpOtBu 68  214(dec.) +3.4(c=1 MeOH) 60.70 7.13 9.44
- - (60.61)  (7.18)  (9.27)
ZPheLeuOtBu 72 82-86 -27.3(c=1 MeOH) 68.86 7.14 5.88
[94-95]1% [-27.0(¢c=1 MeOH) |14 (69.15) (7.74)  (5.98)
a) See references. b) The opposite rotation is given in ref. 13.
REFERENCES
1. R. Roeske, J. Org. Chem., 28, 1252 (1963).
2. E. Taschner, A. Chimiak, A. Bator and T. Sokolowska, Ann., 646. 135 (1961).

3. G. W. Anderson and F. M. Callahan, J. Am. Chem. Soc.
4. E. Taschner, C. Wasielewski and J. F. Biernat, Ann., 646, 119 (1961).

5. E. Taschner, J. F. Biernat, B. Rzeszotarska and C. Wasielewski, ibid.,

646, 123 (1961).

6. A Vollmar and M. S. Dunn, J. Org. Chem., 25, 387 (1960).

183

82

» 2E,

3359 (1960).



10: 58 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 20, No. 2 (1988)

7. W. Steglich and G. Héfle, Angew. Chem., 81, 1001 (1969).

8. E. F. V. Scriven, Chem. Soc. Rev., 129 (1983).

9. C. Gilon and Y. Klausner, Tetrahedron Lett., 3811 (1979).

10. §. S. Wang, J. P. Tam, B. S. H. Wang and R. B. Merrifield, Int. J.
Peptide Protein Res., 18, 459 (1981).

11. R. W. Roeske, Chem. & Ind. (London), 1121 (1959).

12. L. Benoiton, Can. J. Chem., 40, 570 (1962).

13. R. Geiger, G. Jager, W. Kénig and G. Treuth, Chem. Ber., 106, 188
(1973).

14. K. T. Wang and C. H. Li, J. Org. Chem., 36, 2419 (1971).

y =2

A CONVENIENT SYNTHESIS OF A-KETO DIESTERS

Submitted by Hans-Werner Schmidt* and Manfred Klade
(05/11/87)
Institute of Organic Chemistry
Karl-Franzens University
A-8010 Graz, AUSTRIA

In connection with our studies of the reaction of ethoxymethylenema-

s

lononitrile with active methylene compounds, we had need for a con-

venient and general synthesis of w-carbethoxy p-keto esters. In 1978,

3

Yonemitsu and coworkers~” described a general and versatile method for the
preparation of pB-keto esters. In this method, Meldrum's acid 1 is
acylated in the presence of pyridine with an acyl chloride to give the C-
acylated derivative, which usually exists largely in the enol form (see
3. When heated under reflux with an alcohol, the acyl derivative is

rapidly converted into the B-keto ester. We report herein the preparation
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