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Cyclic Disulfide Enkephalin Analogs with 3-Mpt

HNMH

7,
V\/fi S HN\/lL(%( g \/lL NH,

] CH = =z
2 e

yélo-(Tyr-D-Pen-Gly-Phe-D,L-3-Mpt) cyclo-(Tyr-D-Pen-Gly-Phe-D,L-3-Mpt)-Asp-Phe-NH,
SK-1-273-A/B SK-1-275-A/B

K;'s for 3-Mpt-Containing Opioid Analogs

.
Opioid Receptor Binding -
(nM)

d n K
273A 104 >5,000 >5,000
273B 3.5 63 >5,000
275A 19 226 >5,000
275B 4.5 >2,500 >5,000




p-Turn Constraints

R'HN

R'HN CO,R

0 CO,R

DProLPro
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| _s
N
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R'HN
0o COOR
SercPro
N NO
R'/ :
O CO,R
LProDPro




COOMe COOMe

1-BuOCO t-BuOCO
\
N N
MeOH -
MeO
yield 78%
CgHgCH,0OCO CooMe COOMe
TETETNG CeHsCH,0CO
N MeOH N
- N
MeO
yield 75%

L

Conditions: MeOH; Et,N’ Tos™; charcoal anode, platinum cathode

H'NMR:  15H of Pro diappeard

13 H of Pro shifted from 3.65 ppm to 5.4 ppm
8 lines at 3,2-3,8 ppm correponds to COOMe and OMe ; 4 isomer:

20-Pro 8/4/93 12:38 PM




¢ -

Figure 2 : (a) H-Pro-OMe, TBTU, diisopropyethylamine, overnight, RT, 81%
(b) H, 45psi, Pd/C, 48 h, RT, 77%

(c) platinum electrodes, 1M Bu,NBF iINCH3CN/(CH3),CHOH 95/5
constant current 138mA(density 6.9 mA/cm2), 3.8 F, 48%

(d) [i] NaOH 1N, MeOH, 1H, RT [ii] KHSO, 1M: 84%

~




Anodic oxidation of Boc-Ser-Pro-OMe

o 0
COOMe BocNH COOn
BocNH
N \ . N
anodic oxidation
——
OH /

o
1

—

yield 28- 38 %

COOMe
BocNH

OH

N

yield 28-30%

Conditions

substrate concentration: 0.2M

acetonitrile, platinum electrodes

electrolyte: BuyN+ BF4- (0.5 - 1M)

constant current: 14mA:

Difficult separation; two systems ethyl acetate/ hexane 50:50
' hexane/ isopropano] 85:15




BocNH COOBzl NH
NH
1.0s0 2
- 4 - H
2.Nal04 OH
OH
o o
CcOOBzl COOE
BocNH
BocNH
¢ N \ N
TFA (cat.), CH,CI, |
¢
OH o/
1
J. E. Baldwin, C. Hulme, C. J. Schofield and A. J. Edwards
J. Caem. Soc., Chem. Commun., 935 (1993) '
Jaldwin/Chem.Comm. 3/19/94 8:87 AM ()




COOMe COOH
NH\ BocNH\
» N H N
(BusSn),0'
............... -
/- toluene, reflux /
o} | 0
- 2

configuration at the fused ring
(kinetically controled )

Prolonged treatmnet
with TFA’

Y

Conversion to B configuration at the fused ring (78%)
Thermodynamically controlled

.Tetrahedron Lett., 1985, 26, 647

.J.Chem. Soc., Chem. Commun., 1993, 935

3/19/94 8:23 AiM




Anodic oxidation of Boc-MeS-Pro-OMe

(0]
COOMe /“\ COOMe
. BocNH (s)
JocNH
N \
CH anodic oxidations
3 -
OH

Boc-S-MeScPro-OMe (2)
R,S-isomers

low stereoselectivity at ring fusion
two dlastereoisomers In ratio 6:4

COOMe
BocNH

CH,
OMe

2

Boc-R,S -a-methoxyalanyl-Pro-OMe

s onidation 3/19/94 8:35 AM




Ac-Ala-HsecPro-Ala-NMe global minimum




Ac-Ala-Ala-Ala-Ala-NHMe
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Conformational search using Amber-OPLS extended atom




Ac-Ala-HsecPro-Ala-NMe
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Conformational search using Amber-OPLS




Ac-Ala-SercPro-Ala-NHMe
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A J. B. Ball et al. FEBS Letters, 237, 15-18.




Distance Ca;-Cay




Dist. alpha(1-4)

Beta (deg)
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Ac-Ala-HsecPro-Ala-NMe
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Ac-Ala-DPro-LPro-Ala-NMe Global minimum

Ac-Ala-LPro-DPro-Ala-NMe Global minimum
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Ac-Ala-LPro-DPro-Ala-NMe

12
11 A

10 1

Distance

Y v

| M Ll v 1 v 13 ¥
-440 -420 -400 -380 -360 -340 -320

PEnergy (kJ/mol)

180
120 -+

60 A .

-120 -

r

-180 —
-440  -420  -400  -380

na

1 v |
-360 -340 -320

Potential Energy (kJ/mol)
1000 ps MD at 300 K using Amber-OPLS




Energies of w2 Cis and Trans Minima

Compound AE cis/trans (kJ/mol)

!
|

Amber-OPLS Amber all atom MM3

LPro-DPro 25.3 8.1 9.0

DPro-LPro 24.5 13.0 14.5




LProDPro using Amber-OPLS
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