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Asymmetric Synthesis of Peptides

Axel KLEEMANN, Jiirgen MARTENS, Marc SAMSON, Wolfgang
BERGSTEIN

Degussa, Fachbereich Forschung Chemie Organisch, Postfach 1345,
D-6450 Hanau 1, Germany

The asymmetric catalytic hydrogenation of a-acylamino-
acrylic acids with chiral rhodium-phosphine-complexes has
opened a new pathway to optically active amino-acids'~® and
has been successfully applied to the synthesis of dipeptides of
the type 27-%

Table. Dipeptides 4 obtained by Asymmetric Hydrogenation of Dehydropeptides 3*

SYNTHESIS
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RZ = alkyl,aryl 2 0 R*
R3= H, alkyt

This hydrogenation requires the presence of an asymmetric C-
atom in the dehydropeptide 1. In other words, the substrate 1
must be an optically active compound.

We report here our results obtained in the asymmetric hydro-
genation of dehydrodipeptides of the type 3 [2-(acetylamino-
acetylamino)-2-alkenoic acids] to the dipeptides 4 using chiral
rhodium catalysts.
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The catalysts used were complexes of rhodium(l) modified
with three different chiral phosphine ligands (5°, 6'°, 7'").

{CgHc )P,
HeL O CH,—P(CgHs), Szn OP(CSHS)Z
.. P{CgHc)
HiC' 07 e, —PiCeHs), N TR P(CeHs)y
COOCHq-t
4-DioP  (B) y-aeem  (B) (RR-2 (T)

Dipeptides (4) by Asymmetric Hydrogenation of 2-(Acetylaminoacetyl-
amino)-2-alkenoic Acids (3); General Procedure:

The N-substituted 2-amino-2-atkenoic acid {3; 20 mol) is dissolved in
deoxygenated ethanol (50 ml). A solution of the catalyst prepared in
situ from norbornadienerhodium chloride and §, 6, or 7 (for amount,
see Table) in ethanol (25 ml) is added and the mixture is placed in an
autoclave. Hydrogenation is carried out at room temperature at a pres-
sure of 10-25 bar (see Table). After uptake of the theoretical amount
of hydrogen, the hydrogenation is stopped, the mixture treated with an

R L* H, pressure Ratio lal’ Optical Config-
{bar] 3 :catalyst yield [%] uration
[mol/mol]
i-C;H, 5 10 320 — 6.7° (¢ 1, HO) 27 (S)
i-C;H, 6 125 400 +14.7° (¢ 1, HO) 58 (R)
i-C3H, 7 It 350 + 9.5° (¢ 1, H,O)" 37.5 (R)
CeHs 5 20 400 +19.5° (¢ 2, ethanol)® 44 S)
CoHs 6 15 350 —27.7° (¢ 2, ethanol)® 63 (R)
CsHs 7 25 350 —17.3° (c 2, ethanol)* 39.3 (R)

@ All hydrogenations were carried out in ethanol at room temperature; reaction tit
The microanalyses of all dipeptides 4 were in satisfactory agreement with the cd

ne: 5-24 h; yield: almost quantitative in all cases examined.
\culated values: C, £0.20; H, £0.20; N, £0.10.

* Optical rotation of the pure peptide'’: N-Acetylglyeyl-(S)-deucine, faly: —25.3° (1, HO).
¢ Optical rotation of the pure peptide'*: N-Acetylglycyl-(S)-phenylalanine, [a)iy: +44° (c2, ethanol).
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acidic ion-exchange resin (2 g) to remove the catalyst, and filtered. The
filtrate is evaporated to dryness under reduced pressure. The yield is
almost quantitative in ail cases.
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S. K. Agarwal, A. K. Saxena, N. Anand, Synthesis 1981 (6), 465-466:
The formula scheme (p. 465) should be:

1
v oR? _R!
| + N 7 —> N
NS OR |
N | N
H * CH3 /N \)
1 2 R”Z 3

G. A. Olah, A. P. Fung, Synthesis 1981 (6), 473-474.
The reaction scheme 1f—2f should be:

CH3
HaC—CH —Clz-c=CH Nafion-H /CCly, reflux
3 TS HiC O
OH [l
1 H3C—CH=C—C—CHs
2f

Abstract 6127, Synthesis 1981 (6), 498:
The formula scheme 1-»2 should be:

R R3 1. NaBH. / TiCls / DME ,r.t R' R3
Seme 2 it
2/c”‘c\ 70-93% [
R H R OH
1 2

J. L. Soto, C. Seoane, P. Zamorano, F. J. Cuadrado, Synthesis 1981 (7),
529-530:
The reaction scheme 3—5 (p. 529) should be:

Ar Ar
ch\,lECN HO—S0,—0—NO / AcOH NCfICN
0 hll NH, 0 H NH;
NH;
3 5

A. B. Smith, 11, P. A. Levenberg, Synthesis 1981 (7), 567-570:

The heading for Table 1 (p. 567) should be Oxidation of 4-Hydroxy-2-
decanone (3a) under various conditions. The structure given in the
first column of Table 1 should be, respectively:

0 OH 0 0 0 OH
HaCMCsHm-n ’ HJCJ\/U\CSHwn » HaC CgHiz-n »
0
Hacké\CsHva'n

G. Bartoli, M. Bosco, A. C. Boicelli, Synthesis 1981 (7), 570-572:
The structure of products 4aa-cd (p. 571) should be:

0
R RZ 4

43aa-cd

Y.-H. Lai, Synthesis 1981 (8), 585-604:
The structure of compound 31 (p. 588) should be:

CH3

/ o
00 0

Y

0 COOCH; 31

i

M. R. H. Elmoghayar, M. K. A. Ibraheim, A. H. H. Elghandour, M. H.
Elnagdi, Synthesis 1981 (8), 635-637:
The title compounds 5 are thiazolo[3,2-a]pyridine derivatives.

1059

A. Kleemann, J. Martens, M. Samson, W. Bergstein, Synthesis 1981

(9), 740-741:
The structure of compound 6 should be:
(CgHs)2F,
2:)‘CHZ—F’(CSHS)Z (-)-BPPM (6)
COOC4Hg-t

Abstract 6236, Synthesis 1981 (11), 922:
The structure of product 3 should be:
Oy-0

3

F. Freeman, Synthesis 1981 (12), 925-954:
The structures of compounds 162 and 163 (p. 937) should be:

H CN
NC X\ (CH2s cl\C__C/
VASERAN
N? 162 Cl2S=N CN 163

The text of the first paragraph starting on p. 943 (right-hand column)
should be: Hydrogen sulfide reacts with 1-ethoxyethylidenemalononi-
trile, the methyl homolog of 9, to give different products depending
on the solvent used”.

The following formula scheme should be:

H3C\ . /CN
/C_C\
C,oHs0 CN
I
l H2S / CgHg ‘l H2S / C2Hs0H
7
H3C\ /C—NHz il il
AL=C NC—CHy—C—NH; + H3C—C—0C3Hs
C2Hs0 CN
256 257 258
The first formula scheme on p. 944 (right-hand column) should be:
0
H\C__C/CN . 0\\ /CH3 H3C\”—. _ /CN
S=C //S\ —> o—=N—C H—C\
C2Hs0 CN HN”  CHj3 H3C CN
9 275 276

The last sentence on page 946 (left-hand column) should be: An ana-
logous reaction with cyclopentadiene leads to the 2-azabicy-
cloj2.2.l]heptene (299) and with cyclohexadiene to 2-azabicy-
clo[2.2.2]Joctene (301) derivatives®'’.

The correct names for compounds 336 and 337 (p. 949) are 5-hydroxy-
2-0x0-3-phenylazo-1,2,3,7-tetrahydropyrazolo[1,5-alpyrimidine  (336)
and a-(N-methylphenylhydrazono)-cyanoacetamidrazone (337).

The formula scheme 15—344 (p. 950) should be:

o 1S NC  NH-HBr
2 B i
Ar—NH—N=¢? ——2%> N_ §
N\ - HBr N
CN I
15 AT 344

A. Guzman, S. Mendoza, E. Diaz, Synthesis 1981 (12), 989-991:
The structure of compound 6 (p. 990) should be:

0

o)
H3C COOH

CHs 6

Abstract 6269, Synthesis 1981 (12), 1015:
The legend under the formula scheme should read: n=1. 2. 3.
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