M. Erdélyi, M. Varedian, C. Skold, 1. B. Niklasson, J. Nurbo, A. Persson, A. Gogoll S1

Chemistry and Folding of Photomodulable Peptides -
Stilbene and Thioaurone-type Candidates for
Conformational Switches

Maté Erdélyi, > Miranda Varedian,” Christian Skold,” Ida B. Niklasson,” Johanna Nurbo,”
Asa Persson,” Jonas Bergquist © and Adolf Gogoll*”

“Dept. of Medicinal Chemistry, Uppsala University, Box 574, 751 23 Uppsala, Sweden. bDept. of
Biochemistry and Organic Chemistry, Uppsala University, Box 576, 751 23 Uppsala, Sweden. “Dept. of
Physical and Analytical Chemistry, Uppsala University, Box 599, 751 24 Uppsala, Sweden. Fax: 46 18
4713818; Tel: 46 18 4713822; E-mail: adolf.gogoll@biorg.uu.se



M. Erdélyi, M. Varedian, C. Skold, 1. B. Niklasson, J. Nurbo, A. Persson, A. Gogoll

Table S1 Amide proton temperature COSICIENTS ........oovivuiitit i eeeaas 4
Scheme S1: Hydrogen bonds in selected low energy conformers .............cocoeeiiiiiiiiiiiiiiniin. 5

Figure S 1: IH NMR spectrum of compound E-1 (300.0 MHz, CD30D/CH3OH (1:1) solution, 25°C).

Figure S 2: IH NMR spectrum of compound E-2 (499.9 MHz, CD30D/CH3OH (1:1) solution, solvent
SUPPIESSION USEA, 25%C ). uuiiiiiiiiiiieeiieeiiie et ettt este et e estte et eeteeestaeebeesssaeenseesssaeenseesnseaanseesnseeanseesnseennseens 7
Figure S 3: 13¢ NMR spectrum of compound E-2 (75 MHz, CD30D/CH30H (1:1) solution, 25°C). ..8

Figure S 4: IH NMR spectrum of compound E-3 (499.9 MHz, CD30D/CH3OH (1:1) solution, solvent

SUPPTESSION USEA, 25%C ). 1uuiiiiiiiiiiieiieeiie et ettt et e et e estteeteeeteeetaeebeesssaeeseesnsaeenseesnseeesseesnseeanseesnseesnseens 9
Figure S 5: 13¢ NMR spectrum of compound E-3 (75 MHz, CD30D/CH30H (1:1) solution, 25°C). 10
Figure S 6: IH NMR spectrum of compound Z-4 (499.9 MHz, DMSO-dg solution, 25°C). ................ 11
Figure S 7: IH NMR spectrum of compound photostationary mixture of E-4 and Z-4 (499.9 MHz,
DMSO-dg SOIUtion, 25°C). ...vviiiiiiiiiciiiiiicie e 12
Figure S 8: IH NMR spectrum of compound Z-5 (499.9 MHz, DMSO-dg solution, 25°C). ................ 13
Figure S 9: IH NMR spectrum of compound photostationary mixture of E-5 and Z-5 (499.9 MHz,
DMSO-dg SOIUtioN, 25°C). ...vviiiiiiiiiciiiicicie e 14
Figure S 10: IH NMR spectrum of compound Z-6 (499.9 MHz, DMSO-dg solution, 25°C). .............. 15
Figure S 11: IH NMR spectrum of compound photostationary mixture of E-6 and Z-6 (499.9 MHz,
DMSO-dg SOIUtion, 25°%C). ...vviiiiiiiiiiiiie ettt 16
Figure S 12: IH NMR spectrum of compound Z-7 (499.9 MHz, DMSO-dg solution, 25°C). .............. 17
Figure S 13: IH NMR spectrum of compound photostationary mixture of E-7 and Z-7 (499.9 MHz,
DMSO-dg SOIUtion, 25°%C). ...vviiiiiiiiiiiiice ettt 18
Figure S 14: IH NMR spectrum of compound 8 (499.9 MHz, CD30D/CH3OH (1:1) solution, solvent
SUPPIESSION USEA, 25%C). tuiiiiiiiiiiieietete sttt ettt b ettt et b e bbbt b et e b ettt besbe bt et et enee 19
Figure S 15: 13¢ NMR spectrum of compound 8 (75 MHz, CDClj solution, 25°C). ........ccccceevinnnnan. 20
Figure S 16: ROESY spectrum of compound 8 (499.9 MHz, CDClj solution, 25°C).......c.ccoveveinnnnes 21
Figure S 17: IH NMR spectrum of compound 10 (399.8 MHz, DMSO-dg solution, 25°C). ................ 22
Figure S 18: 13¢ NMR spectrum of compound 10 (75 MHz, DMSO-dg solution, 25°C)..................... 23
Figure S 19: NOESY spectrum of compound 10 (399.8 MHz, DMSO-dg solution, 25°C). .................. 24
Figure S 17: 1H NMR spectrum of compound 12 (270.2 MHz, CDCl5 solution, 25°C).............cco..... 25
Figure S 18: 13¢ NMR spectrum of compound 12 (67.9 MHz, CDCl3 solution, 25°C). .......ccocevnnen. 26
Figure S 17: IH NMR spectrum of compound 13 (399.9 MHz, CD30D solution, 25°C)..................... 27
Figure S 18: 13¢ NMR spectrum of compound 13 (100.5 MHz, CD30D solution, 25°C). .................. 28
Figure S 17: IH NMR spectrum of compound 14 (270.2 MHz, CDCI3 solution, 25°C).............cocu..e. 29
Figure S 18: 13¢ NMR spectrum of compound 14 (67.9 MHz, CDCl3 solution, 25°C). .......cccoceenneen. 30
Figure S 17: IH NMR spectrum of compound 16 (270.2 MHz, CDClj solution, 25°C). ..................... 31
Figure S 18: 13¢ NMR spectrum of compound 16 (67.9 MHz, CDCI3 solution, 25°C). .........cccoo.eee. 32
Figure S 17: IH NMR spectrum of compound 17 (399.9 MHz, CDClj solution, 25°C). ..................... 33
Figure S 18: 13¢ NMR spectrum of compound 17 (100.6 MHz, CDClI3 solution, 25°C). .................... 34
Figure S 17: IH NMR spectrum of compound 19 (399.8 MHz, CDClj solution, 25°C). ..................... 35
Figure S 18: 13¢ NMR spectrum of compound 19 (100.5 MHz, CDCljy solution, 25°C). ................... 36

Figure S 20: IH NMR spectrum of compound 40 (499.9 MHz, CD30D/CDCl3 (3:1) solution, 25°C).

S2



M. Erdélyi, M. Varedian, C. Skold, 1. B. Niklasson, J. Nurbo, A. Persson, A. Gogoll

Figure S 21:
Figure S 22:
Figure S 23:
Figure S 24:
Figure S 25:
Figure S 26:
Figure S 27:

IH NMR spectrum of compound 43 (270.2 MHz, CDCl5 solution, 25°C).............ccu...e. 38
13C NMR spectrum of compound 43 (67.9 MHz, CDClj3 solution, 25°C). ...............c...... 39
IH NMR spectrum of compound 44 (300 MHz, CDClj solution, 25°C). ...........c.ccuevneen 40
13¢ NMR spectrum of compound 44 (75 MHz, CDClj3 solution, 25°C). ......ccccoevennnnnn. 41
IH NMR spectrum of compound 45 (270.2 MHz, CDCI3 solution, 25°C)..............c.c.....e. 42
IH NMR spectrum of compound 46 (399.8 MHz, acetone-dg solution, 25°C)................. 43
13¢ NMR spectrum of compound 46 (100.5 MHz, acetone-dg solution, 25°C). .............. 44

S3



M. Erdélyi, M. Varedian, C. Skéld, 1. B. Niklasson, J. Nurbo, A. Persson, A. Gogoll

Table S1 Amide proton temperature coefficients (ppb/K) in DMSO-ds, CH;OH:CD;OD (1:1), HO:D,0 (1:1), and CDCl; solution.

Residue | DMSO  MeOH DMSO MeOH
trans-1 cis-1
NHPYEY 5 2 6.3 5.1 6.8
NHCH 4.4 6.6 4.2 6.9
NHA? 4.9 6.9 57 9.0
NH"® 5.7 71 5.9 7.4
trans-2 cis-2
NHPCH2 5 o 71 6.5 74
NHCH® 5.1 75 71 7.8
NHA? 6.0 9.1 8.6 9.9
NH"& 5.4 7.7 7.2 9.4
trans-3 cis-3
NHPCHZ 5 5 75 5.7 8.2
NHCH 5.6 75 5.3 7.6
NHA? 5.7 7.2 5.6 8.7
NH"& 5.3 7.8 5.8 8.3
Z-4, DMSO E-4, DMSO
NHA? 4.7 4.7
NHtMe 5.2 5.1
NHY? 55 7.3
Z-5, DMSO E-5, DMSO
NHA® 4.7 4.7
NH™"e 5.2 5.3
NHY? 54 5.1
Z-6, DMSO E-6, DMSO
NHA® 5.1 5.1
NH™"e 5.2 5.8
NHY? 55 5.6
NHC2° 4.4 4.5
Z-7, DMSO E-7, DMSO
NHA? 5.1 4.9
NHtMe 5.2 5.5
NHe 5.5 5.0
NH®® | 45 45
DMSO  MeOH H.O cDCl;
8
NHCY 4.2 6.5 5.5 5.7
NHCH® 3.8 3.6 55 7.3
NHA? 3.2 34 5.1 7.2
NHY® 5.0 6.1 2.0 6.8
10
NHPh-CHZ 56
NH® 48 L\:Aoir;gr
Ala -
NHVaI 6.8 mations
NH 6.0
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Scheme S1. Hydrogen bonds (dashed lines in structure formulae, green
dashed lines in modelled figures) in selected low energy conformers of the
photoswitchable petidomimetics. Structure formulae are drawn to show the
hydrogen bonds, not the spatial arrangement. For clarity, only a single low-
energy conformer is shown.
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Figure S 1: "H NMR spectrum of compound E-1 (300.0 MHz, CD;0D/CH;0H (1:1) solution, 25°C).
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Figure S 2: 'H NMR spectrum of compound E-2 (499.9 MHz, CD;0D/CH;OH (1:1) solution, solvent suppression
used, 25°C).
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Figure S 3: 13C NMR spectrum of compound E-2 (75 MHz, CD;0OD/CH;0H (1:1) solution, 25°C).
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Figure S 4: 'H NMR spectrum of compound E-3 (499.9 MHz, CD;0OD/CH;OH (1:1) solution, solvent suppression
used, 25°C).
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Figure S 5: 13C NMR spectrum of compound E-3 (75 MHz, CD;0OD/CH;0H (1:1) solution, 25°C).
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Figure S 6: 'H NMR spectrum of compound Z-4 (499.9 MHz, DMSO-dg solution, 25°C).
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Figure S 7: 'H NMR spectrum of compound photostationary mixture of E-4 and Z-4 (499.9 MHz, DMSO-dg
solution, 25°C).
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Figure S 8: 'H NMR spectrum of compound Z-5 (499.9 MHz, DMSO-dg solution, 25°C).
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Figure S 9: 'H NMR spectrum of compound photostationary mixture of E-5 and Z-5 (499.9 MHz, DMSO-dg
solution, 25°C).
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Figure S 10: 'H NMR spectrum of compound Z-6 (499.9 MHz, DMSO-dg4 solution, 25°C).
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Figure S 11: 'H NMR spectrum of compound photostationary mixture of E-6 and Z-6 (499.9 MHz, DMSO-dg
solution, 25°C).
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Figure S 12: 'H NMR spectrum of compound Z-7 (499.9 MHz, DMSO-dg4 solution, 25°C).
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Figure S 13: 'H NMR spectrum of compound photostationary mixture of E-7 and Z-7 (499.9 MHz, DMSO-dg
solution, 25°C).
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Figure S 14: 'H NMR spectrum of compound 8 (499.9 MHz, CD;0D/CH;0H (1:1) solution, solvent suppression
used, 25°C).
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Figure S 15: 13C NMR spectrum of compound 8 (75 MHz, CDCl, solution, 25°C).
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Figure S 16: ROESY spectrum of compound 8 (499.9 MHz, CDCl; solution, 25°C).
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Figure S 17: 'H NMR spectrum of compound 10 (399.8 MHz, DMSO-dg solution, 25°C).



S23

. Varedian, C. Skéld, I. B. Niklasson, J. Nurbo, A. Persson, A. Gogoll

M. Erdélyi,

O

Iz

FELOTIL

b e i

,‘mm‘m.a: - S

“l
T
120.0

II9TETL

‘ow9e9TE
LOEERTI

LrseTr o
TSSLOET — =
LG TET - ¥
ze6TEET R

{1 Ll g

130.0

s9sseel £ |

140.0

GRLLOVT -—

ki v Oy

150.0

9957991 —

T e O Y

170.0

TO0E0LT —
9T TLL

b
d

\W ’I“‘: 1'1“- :!.

|
|

LPO9ELT — —

000 0°00€  0°00T  0°00T 0

(SUOIIIAD

ZT

o
-

@)

TETOLT —

PLOE6T
TO6R'GT —

TTEYET .
EVB6'ST ——

PRYTEE

8STE8E

|
|

|

X : parts per Million : 13C

06L5°68

LTOITO -

B I e e e o

000r 000E 0700T 0700

(SUOIIIAD

< 0
) eSwLr %
.H.N.! < troger £ LS
] | 06861 - =&
3 | TTSYET ——— - 3
E (| £P86'ST — .
| 43
| P8PTEE '
= =
El =
L[ 3 E -3
N--. = £ 7
W sscssy £ o
' £R
m 96HE'LS 3
Fe I =
be | 15
: i ES:
! I S
[ [l [ E
£ Il .
£ I 13
—= . 133
Edl W. Fr
w_ 06L568 % m
| L2096 —1
Er | 28]
3. | T
e .
r : - W
m., I PETOTIT B
Sy | 98EEGTT s
£ PSOSTIL. L@
= o TI9TELT =15
L2 0T96°9TT |
L= , LOLERTT - — _ <
, LITS6TL —
£ | TEBLOCL =< =
U POLOLEL 3
“ Ze6TEET Fl o
— - sossser/ . F g
| . 68LLOPT — E ]
s 7 o
M. g = =
= [
I ] _ﬁ =
W W =
g L F S
- X M
= | 9957T°99T -
s & L60£°0LL 3=
. 9ZOF'ILT —F £
W LPO9ELT —— - E 30
| Fl e
| Fr e
| FR
0 | 0°009 000 0007 0
/__ (suonA)

parts per Million : 13C

X

Figure S 18: 13C NMR spectrum of compound 10 (75 MHz, DMSO-d, solution, 25°C).
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Figure S 20: 'H NMR spectrum of compound 12 (270.2 MHz, CDClIj solution, 25°C).
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Figure S 21: 13C NMR spectrum of compound 12 (67.9 MHz, CDCl; solution, 25°C).
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Figure S 22: 'H NMR spectrum of compound 13 (399.9 MHz, CD;0D solution, 25°C).
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Figure S 23: 13C NMR spectrum of compound 13 (100.5 MHz, CD;0D solution, 25°C).
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Figure S 24: 'H NMR spectrum of compound 14 (270.2 MHz, CDCI; solution, 25°C).
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Figure S 25: 13C NMR spectrum of compound 14 (67.9 MHz, CDCl; solution, 25°C).
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Figure S 26: 'H NMR spectrum of compound 16 (270.2 MHz, CDCl, solution, 25°C).
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Figure S 27: 13C NMR spectrum of compound 16 (67.9 MHz, CDCl; solution, 25°C).
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Figure S 28: 'H NMR spectrum of compound 17 (399.9 MHz, CDClj solution, 25°C).
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Figure S 29: 13C NMR spectrum of compound 17 (100.6 MHz, CDClj solution, 25°C).
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Figure S 30: 'H NMR spectrum of compound 19 (399.8 MHz, CDCIj solution, 25°C).
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Figure S 31: 13C NMR spectrum of compound 19 (100.5 MHz, CDCl; solution, 25°C).
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Figure S 32: 'H NMR spectrum of compound 40 (499.9 MHz, CD;0D/CDCl; (3:1) solution, 25°C).
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Figure S 33: 'H NMR spectrum of compound 43 (270.2 MHz, CDClj solution, 25°C).
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Figure S 34: 13C NMR spectrum of compound 43 (67.9 MHz, CDCl, solution, 25°C).
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Figure S 35: 'H NMR spectrum of compound 44 (300 MHz, CDClj; solution, 25°C).
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Figure S 36: 13C NMR spectrum of compound 44 (75 MHz, CDCl, solution, 25°C).
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Figure S 37: 'TH NMR spectrum of compound 45 (270.2 MHz, CDClj solution, 25°C).
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Figure S 39: 13C NMR spectrum of compound 46 (100.5 MHz, acetone-dg solution, 25°C).
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