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(Me)Hyv: chemo-enzymatic synthesis, and preparation and preferred conformation of model depsipeptides
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Analytical data:

Thin-layer chromatography Rf values (in three different solvent systems) 

and 1H / 13C NMR results for the newly synthesized compounds

X-Ray crystallographic data for the following structures:

          
Compound



     Structure identifier

H-L-(Me)Hyv-L-Val-OMe



ctf86
Ac-L-(Me)Hyv-L-Val-OMe


ctf89b
Ac-L-(Me)Hyv-(Aib)4-OMe


ctf99
Ac-(Aib)5-OMe




mc01

Thin-layer chromatography Rf values and 1H / 13C NMR data 

for the newly synthesized compounds

TLC analyses (silica gel plates 60F-254 Merck, Darmstadt, Germany) were performed in the following solvent systems: (1) chloroform-ethanol 9:1; (2) butan-1-ol-acetic acid-water 3:1:1; (3) toluene-ethanol 7:1. The compounds were revealed either with the aid of a UV lamp or with the hypochlorite-starch-iodide chromatic reaction. A single spot was observed in each case. The NMR spectra were recorded either with a Bruker model AC 200 or a Bruker AM 400 spectrometer. Measurements were carried out in deuterochloroform (99.96 % d; Acros Organics, Geel, Belgium) or dimethyl-d6 sulfoxide (99.96 % d; Acros Organics) with tetramethylsilane as internal standard.

H-L-((Me)Hyv-OBzl
Rf1 : 0.95; Rf2 : 0.95; Rf3 : 0.65.
(H (200 MHz, CDCl3) 7.36 (m, 5H, Bzl aromatic CH), 5.20 (s, 2H, Bzl CH2), 3.10 (broad s, 1H, OH), 1.96 (m, 1H, (-CH), 1.38 (s, 3H, (-CH3), 0.94 and 0.80 (2d, 6H, J 7.0 Hz and 6.6 Hz, (-CH3). 

(C (50 MHz, CDCl3) 177.1, 135.2, 128.4, 128.3, 128.0, 76.7, 67.2, 35.6, 23.4, 17.2, 15.8.

Boc-L-Ala-L-((Me)Hyv-OBzl

Rf1 : 0.95; Rf2 : 0.80; Rf3 : 0.95.
(H (200 MHz, CDCl3) 7.28 (m, 5H, Bzl aromatic CH), 5.06 (s, 2H, Bzl CH2), 4.89 (d, 1H, J 7.0 Hz, Ala NH), 4.21 (m, 1H, Ala -CH), 2.02 [m, 1H, (Me)Hyv (-CH], 1.51 [s, 3H, (Me)Hyv (-CH3], 1.36 (s, 9H, Boc CH3), 1.21 (d, 3H, J 7.2 Hz, Ala -CH3), 0.89 and 0.81 [2d, 6H, (Me)Hyv J 6.8 Hz and 7.0 Hz, (-CH3]. 

(C (50 MHz, CDCl3) 172.3, 171.1, 155.0, 135.4, 128.5, 128.3, 84.5, 79.8, 67.0, 49.1, 35.9, 28.3, 18.5, 17.4, 16.8, 16.7.

Boc-L-Ala-L-((Me)Hyv-OH

Rf1 : 0.70; Rf2 : 0.85; Rf3 : 0.85.
(H (200 MHz, CDCl3) 5.10 (d, 1H, J 6.0 Hz, Ala NH), 4.30 (m, 1H, Ala -CH), 2.10 [m, 1H, (Me)Hyv (-CH], 1.56 [s, 3H, (Me)Hyv (-CH3], 1.42 (s, 9H, Boc CH3), 1.39 (d, 3H, J 7.0 Hz, Ala -CH3), 0.99 and 0.95 [2d, 6H, (Me)Hyv J 7.0 Hz and 6.8 Hz, (-CH3]. 

(C (50 MHz, CDCl3) 176.0, 172.3, 155.2, 84.2, 80.0, 49.3, 35.7, 28.3, 18.4, 17.4, 16.9, 16.7.

Boc-L-Ala-L-((Me)Hyv-L-Val-OMe

Rf1 : 0.90; Rf2 : 0.85; Rf3 : 0.60.
(H (200 MHz, CDCl3) 6.65 (d, 1H, J 8.8 Hz, Val NH), 4.97 (d, 1H, J 6.0 Hz, Ala NH), 4.53 (dd, 1H, J 8.8 Hz and 4.8 Hz, Val -CH), 4.30 (m, 1H, Ala -CH), 3.72 (s, 3H, OMe CH3), 2.18 [m, 2H, Val and (Me)Hyv (-CH], 1.59 [s, 3H, (Me)Hyv (-CH3], 1.46 (d, 3H, J 7.8 Hz, Ala -CH3), 1.44 (s, 9H, Boc CH3), 1.04-0.88 [m, 12H, Val and (Me)Hyv (-CH3]. 

(C (50 MHz, CDCl3) 172.3, 171.4, 171.3, 155.4, 86.9, 79.9, 57.0, 52.1, 49.7, 36.2, 31.1, 28.3, 19.0, 18.0, 17.8, 17.1, 16.8, 16.7.

H-L-((Me)Hyv-L-Val-OMe

Rf1 : 0.90; Rf2 : 0.90; Rf3 : 0.65.
(H (400 MHz, CDCl3) 7.28 (d, 1H, J 8.6 Hz, Val NH), 4.52 (dd, 1H, J 8.6 Hz and 4.8 Hz, Val -CH), 3.74 (s, 3H, OMe CH3), 2.21 [m, 1H, Val (-CH], 2.05 [m, 1H, (Me)Hyv (-CH], 1.39 [s, 3H, (Me)Hyv (-CH3], 0.97-0.89 [m, 12H, Val and (Me)Hyv (-CH3]. 

(C (100 MHz, CDCl3) 176.1, 172.5, 77.9, 56.8, 52.0, 35.1, 30.9, 24.5, 19.0, 17.7, 17.3, 15.8.

H-L-((Me)Hyv-(L-Val)2-OMe

Rf1 : 0.90; Rf2 : 0.95; Rf3 : 0.45.

(H (400 MHz, CDCl3) 7.37 (d, 1H, J 8.6 Hz, Val3 NH), 6.88 (d, 1H, J 8.4 Hz, Val2 NH), 4.49 (dd, 1H, J 8.6 Hz and 5.2 Hz, Val3 (-CH), 4.28 (dd, 1H, J 8.4 Hz and 4.8 Hz, Val2 (-CH), 3.72 (s, 3H, OMe CH3), 3.41 (broad s, 1H, OH), 2.15 (m, 2H, 2 Val (-CH), 2.06 [m, 1H, ((Me)Hyv (-CH], 1.35 [s, 3H, ((Me)Hyv (-CH3], 0.97-0.84 [m, 18H, 2 Val and ((Me)Hyv (-CH3]. 

(C (100 MHz, CDCl3) 176.4, 172.0, 171.6, 77.8, 58.6, 57.2, 52.1, 35.1, 31.0, 30.2, 24.7, 19.3, 18.9, 18.4, 17.7, 17.4, 15.8.

H-L-((Me)Hyv-(L-Val)3-OMe

Rf1 : 0.90; Rf2 : 0.95; Rf3 : 0.35.

(H (200 MHz, CDCl3) 7.90 (d, 1H, J 8.6 Hz, NH), 7.71 (d, 1H, J 8.4 Hz, NH), 7.49 (d, 1H, J 9.0 Hz, NH), 4.55 (m, 3H, 3 Val (-CH), 4.06 (broad s, 1H, OH), 3.74 (s, 3H, OMe CH3), 2.10 [m, 4H, 3 Val  and ((Me)Hyv (-CH], 1.40 [s, 3H, ((Me)Hyv (-CH3], 0.98-0.81 [m, 24H, 3 Val and ((Me)Hyv (-CH3]. 

(C (50 MHz, CDCl3) 177.0, 172.4, 171.8, 171.7, 77.4, 58.7, 58.3, 57.2, 52.1, 35.0, 31.1, 30.9, 30.8, 24.3, 19.3, 19.1, 19.0, 18.7, 18.4, 18.0, 17.3, 15.9.

Ac-L-((Me)Hyv-L-Val-OMe

Rf1 : 0.95; Rf2 : 0.90; Rf3 : 0.70.
(H (400 MHz, CDCl3) 6.34 (d, 1H, J 8.0 Hz, Val NH), 4.56 (dd, 1H, J 8.0 Hz and 4.4 Hz, Val (-CH), 3.75 (s, 3H, OMe CH3), 2.20 [m, 2H, Val  and ((Me)Hyv (-CH], 2.10 (s, 3H, Ac CH3), 1.58 [s, 3H, ((Me)Hyv (-CH3], 1.04-0.88 [m, 12H, Val and ((Me)Hyv (-CH3]. 

(C (100 MHz, CDCl3) 172.6, 171.8, 169.5, 86.0, 56.8, 52.2, 35.9, 31.5, 21.6, 19.0, 17.7, 17.0, 16.7, 16.0.

Ac-L-((Me)Hyv-(L-Val)2-OMe

Rf1 : 0.95; Rf2 : 0.95; Rf3 : 0.40.

(H (200 MHz, CDCl3) 6.45 (d, 1H, J 8.6 Hz, Val3 NH), 6.41 (d, 1H, J 8.4 Hz, Val2 NH), 4.50 (dd, 1H, J 8.6 Hz and 5.2 Hz, Val3 (-CH), 4.31 (dd, 1H, J 8.4 Hz and 6.2 Hz, Val2 (-CH), 3.74 (s, 3H, OMe CH3), 2.15 [m, 3H, 2 Val and (Me)Hyv (-CH], 2.07 (s, 3H, Ac CH3), 1.56 [s, 3H, ((Me)Hyv (-CH3], 1.04-0.89 [m, 18H, 2 Val and ((Me)Hyv (-CH3]. 

(C (50 MHz, CDCl3) 172.0, 171.9, 171.0, 169.7, 85.9, 58.2, 57.2, 52.1, 35.8, 31.2, 31.0, 21.5, 19.2, 18.9, 17.9, 17.7, 16.9, 16.8, 16.0.

Ac-L-((Me)Hyv-(L-Val)3-OMe

Rf1 : 0.95; Rf2 : 0.95; Rf3 : 0.30.

(H (200 MHz, CDCl3) 7.06 (d, 1H, J 9.0 Hz, NH), 6.94 (d, 1H, J 8.8 Hz, NH), 6.55 (d, 1H, J 7.9 Hz, NH), 4.55-4.30 (m, 3H, 3 Val (-CH), 3.72 (s, 3H, OMe CH3), 2.15 [m, 4H, 3 Val and ((Me)Hyv (-CH], 2.05 (s, 3H, Ac CH3), 1.57 [s, 3H, ((Me)Hyv (-CH3], 1.01-0.86 [m, 24H, 3 Val and ((Me)Hyv (-CH3]. 

(C (50 MHz, CDCl3) 172.1, 172.0, 171.2, 171.1, 170.0, 85.7, 58.7, 58.6, 57.2, 52.0, 35.9, 30.9, 30.6,  21.5, 19.4, 19.1, 18.9, 18.1, 18.0, 16.9, 16.8, 16.0.

Z-(L-Val)2-OMe

Rf1 : 0.95; Rf2 : 0.95; Rf3 : 0.60.

(H (400 MHz, CDCl3)  ( 7.35 (5H, Z aromatic CH), 6.50 (broad d, 1H, Val2 NH), 5.45 (broad d, 1H, Val1 NH), 5.12 (s, 2H, Z CH2), 4.54 (dd, 1H, J 8.4 Hz and 4.8 Hz, Val2 (-CH), 4.03 (m, 1H, Val1 (-CH), 3.73 (s, 3H, OMe CH3), 2.14 (m, 2H, 2 Val (-CH), 0.98-0.86 (m, 12H, 2 Val (-CH3).

(C (100 MHz, CDCl3) 172.1, 171.2, 156.3, 136.2, 128.5, 128.1, 127.9, 67.0, 60.4, 57.1, 52.1, 31.1, 19.1, 18.9, 17.8, 17.7.

Z-(L-Val)3-OMe

Rf1 : 0.95; Rf2 : 0.95; Rf3 : 0.50.

(H (200 MHz, CDCl3)  ( 7.35 (5H, Z aromatic CH), 6.85 (d, 1H, J 8.8 Hz, Val3 NH), 6.76 (d, 1H, J 8.2 Hz, Val2 NH), 5.73 (d, 1H, J 8.8 Hz, Val1 NH), 5.10 (s, 2H, Z CH2), 4.55 (dd, 1H, J 8.8 Hz and 5.1 Hz, Val3 (-CH), 4.37 (m, 1H, Val2 (-CH), 4.08 (m, 1H, Val1 (-CH), 3.72 (s, 3H, OMe CH3), 2.10 (m, 3H, 3 Val (-CH), 0.93-0.85 (m, 18H, 3 Val (-CH3).

(C (50 MHz, CDCl3) 172.2, 171.5, 171.1, 156.5, 136.4, 128.4, 128.0, 127.9, 66.9, 60.5, 58.7, 57.0, 52.1, 31.0, 30.9, 19.1, 19.0, 18.9, 18.4, 18.0, 17.7.

Z-(L-Val)4-OMe

Rf1 : 0.95; Rf2 : 0.95; Rf3 : 0.40.

(H (400 MHz, CDCl3)  ( 8.25 (broad s, 1H, NH), 7.97 (broad s, 1H, NH), 7.65 (broad s, 1H, NH), 7.27 (5H, Z aromatic CH), 6.24 (broad s, 1H, NH), 5.10 (dd, 2H, Z CH2), 4.60 (m, 4H, 4 (-CH), 3.73 (s, 3H, OMe CH3), 2.15 (m, 1H, (-CH), 2.01 (m, 3H, 3 (-CH), 0.94-0.85 (m, 24H, 8 (-CH3).

(C (100 MHz, CDCl3) 172.5, 171.8, 171.7, 171.4, 156.5, 136.8, 128.3, 127.8, 127.7, 66.6, 60.0, 58.4, 58.3, 57.0, 52.0, 31.9, 31.7, 30.9, 30.7, 19.0, 18.9, 18.8, 18.7, 18.5, 17.9.

Ac-(L-Val)4-OMe

Rf1 : 0.80; Rf2 : 0.95; Rf3 : 0.25.

(H (400 MHz, DMSO, 313 K)  ( 8.01 (broad s, 1H, NH), 7.78 (broad m, 3H, 3 NH), 4.18 (broad m, 4H, 4 (-CH), 3.60 (s, 3H, OMe CH3), 1.97 (broad m, 4H, 4 (-CH), 1.85 (s, 3H, Ac CH3), 0.82 (broad s, 24H, 8 (-CH3).

(C (100 MHz, DMSO, 313 K) 171.6, 171.1, 171.0, 170.6, 169.1, 57.7, 57.6, 57.3, 51.4, 30.4, 30.2, 29.6, 22.4, 19.1, 19.0, 18.9, 18.8, 18.2, 18.1, 18.0, 17.9.

H-L-((Me)Hyv-(Aib)4-OMe
Rf1 : 0.80; Rf2: 0.85; Rf3 : 0.15.

(H (400 MHz, CDCl3) 7.40 (s, 1H, NH), 7.38 (s, 1H, NH), 7.29 (s, 1H, NH), 6.39 (s, 1H, NH), 3.71 (s, 3H, OMe CH3), 2.75 (broad s, 1H, OH), 2.10 [m, 1H, ((Me)Hyv (-CH], 1.56-1.39 [m, 27H, 4 Aib and ((Me)Hyv (-CH3], 0.99 and 0.92 [2d, 6H, ((Me)Hyv (-CH3]. 

(C (100 MHz, CDCl3) 176.8, 175.5, 174.6, 173.7, 172.8, 78.0, 56.8, 56.7, 56.6, 55.8, 52.0, 35.3, 25.6, 25.5, 25.2, 25.1, 24.9, 24.8, 24.7, 24.6, 17.4, 15.8.

Ac-L-((Me)Hyv-(Aib)4-OMe

Rf1 : 0.95; Rf2 : 0.90; Rf3: 0.20.

(H (200 MHz, CDCl3) 7.34 (s, 1H, NH), 7.27 (s, 1H, NH), 6.93 (s, 1H, NH), 6.06 (s, 1H, NH), 3.67 (s, 3H, OMe CH3), 2.12 (s, 3H, Ac CH3), 2.10 [m, 1H, ((Me)Hyv (-CH], 1.51-1.42 [m, 27H, 4 Aib and ((Me)Hyv (-CH3], 1.01 and 0.88 [2d, 6H, ((Me)Hyv (-CH3]. 

(C (50 MHz, CDCl3) 175.5, 174.5, 173.4, 173.3, 172.0, 171.4, 85.3, 57.1, 57.0, 56.6, 55.7, 51.9, 35.8, 26.0, 25.9, 25.8, 25.1, 24.7, 24.6, 24.5, 24.3, 21.7, 16.8, 16.6, 15.3. 

Ac-(Aib)5-OMe

Rf1 : 0.40; Rf2 : 0.80; Rf3 : 0.05.

(H (400 MHz, DMSO) 8.29 (s, 1H, NH), 8.11 (s, 1H, NH), 7.79 (s, 1H, NH), 7.43 (s, 1H, NH), 7.35 (s, 1H, NH), 3.52 (s, 3H, OMe CH3), 1.89 (s, 3H, Ac CH3), 1.30 (m, 30H, 5 Aib (-CH3). 

(C (100 MHz, DMSO) 175.1, 174.6, 174.5, 173.8, 173.4, 170.3, 55.9, 55.6, 55.5, 54.7, 51.5, 30.6, 25.0, 24.8, 24.7, 24.6, 24.5, 23.1. 
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