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General methods

Conditions A: C18 column 150 mm X 4.6 mm, Spum, 5-90% MeOH in H,O in 20 min. then 90%
MeOH for 15 min., 0.1% formic acid (FA), UV: A =254 nm.

Conditions B: C18 column 150 mm x 4.6 mm, Sum, 5-80% MeOH in H,O in 20 min. then 90%
MeOH for 15 min., 0.1% FA, UV: A =254 nm.

Conditions C: C18 column 150 mm x 4.6 mm, Sum, 0-90% MeOH in H,O in 20 min. then 90%
MeOH for 15 min., 0.1% FA, UV: A =254 nm.

Retention time are expressed in min.

Aminoacylations

4-(N-Benzylacetamido)-1H-pyrrole-2-carboxylic acid 32
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Methyl 4-(N-benzylacetamido)-1H-pyrrole-2-carboxylate 33

o )
}’N Chemical Formula: C;5H;N>O3
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(S)-4-(2-Amino-N-benzyl-3-phenylpropanamido)-1H-pyrrole-2-carboxylic acid
30a

Chemical Formula: Cy1Hy1N3zO3 o
NHY N\ on Exact Mass: 363,16 8_24’
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H o
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(S)-Methyl 4-(2-amino-N-benzyl-3-phenylpropanamido)-1H-pyrrole-2-

carboxylate 31a

()
/ Chemical Formula: CooHo3N3O3
NH, / 0 Exact Mass: 377,17 85%,
N
H

o
31a

DADT A, Sig=254,4 Ref=360,100 (2008MAI22NB\NB462_PHE_BA D)
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(S)-4-(2-Amino-N-benzyl-4-methylpentanamido)-1H-pyrrole-2-carboxylic acid
30b

o) f@ 81%

Chemical Formula: C1gHp3N303
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(S)-Methyl 4-(2-amino-N-benzyl-4-methylpentanamido)-1H-pyrrole-2-
carboxylate 31b

o
Chemical Formula: C1gHo5N303 93%

NH, / N\ OMe Exact Mass: 343,19 Conditions A

31b

RT: 0.00 - 24.50 §M: 7B NL:

15.11 9.40E5
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(S)-4-(2-Amino-N-benzyl-4-methoxy-4-oxobutanamido)-1H-pyrrole-2-carboxylic

acid 30c

W
N Chemical Formula: C47H;gN3O5 76(y
o NH 7 oH Exact Mass: 345,13 0
o N Conditions A
/ H o

30c
Sample Name: NB48lAsp
Sample Description:

0,5 ]

30c
[M+H]* = 346.2

15, 97

Absorbance (Al)
= =
[ w
q

0,1

R LR EF R B 0 T v S e S L i e T L e e i e
0 5 10 15 20 25 30 35

Ratantion Time (min)

S6



(S)-4-(2-Amino-N-benzyl-3-(1H-imidazol-4-yl) propanamido)-1H-pyrrole-2-

carboxylic acid 30d
(0] /—< >
Da
UL
LN
H

30d
Sample Name: NB481lHis
Sample Description:

Absorbance {AU)
=
()

" l T l Al | T ] T j ‘V""””'F'-r'F l T I
0 5 10

ET

1,95

o

90%
Conditions A
30d
[M+H]* =354.2
Ad™
T [ L { L O v‘["'v-'y""r'-r—r‘—l" Tt } L L VI ]
15 20 25 30 5

Ratention Time (min)

(S)-Methyl 4-(2-amino-N-benzyl-3-(1-trityl-1H-imidazol-4-yl)propanamido)-1H-

pyrrole-2-carboxylate 31d

o} h< >
e
HoN—/

PR/ o
B Zj*
LN
T 3d

Chemical Formula: C3gH35N503
Exact Mass: 609,27

75%
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(S)-4-(2-Amino-N-benzyl-3-hydroxypropanamido)-1H-pyrrole-2-carboxylic acid
30e

C-N Chemical Formula: C45H;7N3O04
HG NH, ) 1 oH Exact Mass: 303,12 87%
Ho
30e
’ ~ DAD1 A, Sig=254,4 Ref=360,100 (200SMAI22NB\NB462_SER_AC.D) )
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(S)-Methyl 4-(2-amino-N-benzyl-3-(tert-butoxy)propanamido)-1H-pyrrole-2-

carboxylate 31e

W
N Chemical Formula: CyoHy7N304
> d <NH22/\\)\WO\ Exact Mass: 373,20 83%
N
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(S)-4-(2,6-Diamino-N-benzylhexanamido)-1H-pyrrole-2-carboxylic acid 30f

W
H,N N Chemical Formula: C1gH24N4O3 820/,
NH, // ) Exact Mass: 344,18 0

N oH Conditions A
H o
30f

Sampla Nama: NE481Lysa
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(S)-Methyl 4-(2-amino-N-benzyl-6-((tert-butoxycarbonyl)amino)hexanamido)-
1H-pyrrole-2-carboxylate 31f

BocHN\¢/\\/”‘T)L\

Chemical Formula: Co4H34N4O05
NH, 2/_3\'(0 Exact Mass: 458,25 91%
N
H o
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(R)-4-(2-Amino-N-benzyl-3-mercaptopropanamido)-1H-pyrrole-2-carboxylic
acid 30g

W,
N Chemical Formula: C45H;7N303S

Exact Mass: 319,10
S N N o 84%
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DAD1 A, Sig=254,4 Ref=360,100 (2009MAI22NB\NB463_CYS_AC.D)
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(R)-Methyl 4-(2-amino-N-benzyl-3-(tritylthio)propanamido)-1H-pyrrole-2-
carboxylate 31g

W
N Chemical Formula: Ca5H33N303S
Exact Mass: 575,22
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N
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(S)-4-(2-Amino-N-benzyl-4-(methylthio)butanamido)-1H-pyrrole-2-carboxylic

acid 30h
‘c-N .
HaN— Chemical Formula: C47H1N303S
G/ Exact Mass: 347,13 68%
( N Conditions A
/S ©
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Sample Name: NB4B81Met
Sample Description:
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& 0,10 ¢
"\
/\
0,05 — [\ @&
0,00 {
‘ i\"\_i
T B R G e T ]"T"'"T""' R I e IR SR I B S i [ || M AR TR B LN R R }
0 5 10 15 20 25 30 35

Retention Tima (min)

(S)-Methyl 4-(2-amino-N-benzyl-4-(methylthio)butanamido)-1H-pyrrole-2-
carboxylate 31h

Exact Mass: 361,15

69%

o‘b—N C
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(S)-4-(2-Amino-N-benzyl-4-carboxybutanamido)-1H-pyrrole-2-carboxylic acid

30i
W
N Chemical Formula: C;7H;9N3Os
HO Exact Mass: 345,13 74%
NHd N ow "
d N Conditions A
H o
30i
Sample Name: NB481Glu
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|
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(S)-4-(N-Benzylpyrrolidine-2-carboxamido)-1H-pyrrole-2-carboxylic acid 30j

Q
C\N
O/ Chemical Formula: C17HgN303 65(y
NH 7\ Exact Mass: 313,14 7 0
N oHt Conditions A
H o
30j
Sample Name: NB481Pro
Sample Description:
0,6
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(S)-Methyl 4-(N-benzylpyrrolidine-2-carboxamido)-1H-pyrrole-2-carboxylate 31j

Cw
O/ N Chemical Formula: C;gHg;N3O3
NH 7R\ o Exact Mass: 327,16 529,
N
H o
31j
DAD{ A, Sig=254,4 Ref=360,100 (2009MAI22NB\NB462_PRO_BA.D)
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V‘ e \ . /(\9%%
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(S)-Methyl 4-(2-amino-N-benzyl-5-((tert-butoxycarbonyl)amino)pentanamido)-
1H-pyrrole-2-carboxylate 30k

BocHN\_’\:}/ /’®

N Chemical Formula: CagHgoN4Os

" U\WOMe Exact Mass: 444,24 829
2 N

H o
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4-(N-Benzyl-2-nitrobenzamido)-1H-pyrrole-2-carboxylic acid 30m

s 3.~
ﬁk'\l Chemical Formula: C4gH5N305
}Nj\(o"' Exact Mass: 365,10 82%
H o
30m

; DAD1 A, Sig=254,4 Ref=360,100 (2009MAI22NB\NB463_NO2_AC.D)
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Methyl 4-(N-benzyl-2-nitrobenzamido)-1H-pyrrole-2-carboxylate 31m

~

s 3.~
ﬁk'\l Chemical Formula: CooH17N305
}Nj\(o Exact Mass: 379,12 37%
H o
31m

DAD1 A, Sig=254,4 Ref=360,100 (2009MAI22NB\NB463_NO2_BA.D) { 3Mm
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Pictet-Spengler cylizations

On Phe derivative 29a

o )
N
NHZQ\«OH
H o

OH

o
N
N, N
N
H

(0]

Chemical Formula: Cy1Hy1N3O3

Exact Mass: 363,16

43a

Chemical Formula: Co5Hs7N303
Exact Mass: 417,21

(3S,5R)-44a

Conditions C

43a
(Re; [M+H]*)

(35,5R)-44a
(Re; [M+H]*)

27% (12.2; 364.0)

ChDocumants and Sallingsh., \MB\RB4B1D
0-p0

AT: 0.00 - 24.36 5M: 7B

320000
300000
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g 160000
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8} j

73% (15.1; 418.2)

OB 7/2008 10.07.53 PM

(35 5/0)-44n
[MEH]" = 4182
RT: 16.11
MA: 1108848
BF: 0.0
43a
[M+H]* = 3684.0
AT: 12.24
MA: 454753 ‘
nP: 0.0
‘\‘ }\H
| h
‘ 1
12 14 i8 18 20 22
Tima (min)
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[RIRETIRES!
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On Leu derivative 29b

N N N
/" \\_ OH
4(2;4229\( v /N oH HNVU\‘(OH ne 4 N\ oH
Noo

H o i N
= H O
Chemical Formula: C1gH3N303 N

Exact Mass: 329,17

Chemical Formula: CooHogN3O3 Chemical Formula: CooHogN3zO3 Chemical Formula: CooHo7N303
Exact Mass: 383,22 Exact Mass: 383,22 Exact Mass: 381,21
43b (3S,5R)-44b (35,5S)-44b 45b
Conditions A
43b (3S,5R)-44b (35,55)-44b 45b
(R; [M+H]) (R; [M+HT) (R; [M+H) (Rs IM+HY)
12% (17.3; 330.2) 72% (20.8; 384 .4) 5% (19.8; 384 .4) 11% (22.6; 382.3)
0,20
IO iar-
“’_ / +H]" = :
0,15 | 1
. I
2 | (35,55)-44b i
= 0,10 ! [M+H]* = 384 .4 i\ 456h
g ‘\ [M+H]* = 382.3
i -i 43b s
VAN [ THT = 2 RN
a S d N\ LN YN
1 H ) . . ‘ [N et e I
0,00 | |
“.\.
L A I s B L I B L B B BN B T T ; - T
0 5 10 15 20 25 30 35

Ratantian Tima (min)
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On Asp derivative 29c

o
HN
/ \  OH

]

Chemical Formula: C17H1gN3Osg
Exact Mass: 345,13

N
N, AN
N

o

Chemical Formula: Co1H5N305
Exact Mass: 399,18

43¢ (3S,5R)-44¢

Conditions C

/OQ Q\
N N
i N
H H e}

Chemical Formula: Co1H5N305
Exact Mass: 399,18

oy

PN
Chemical Formula: Co1Hp3N305
Exact Mass: 397,16

(3S,5S)-44c 45¢

43c
(Rg; [M+H]*)

(35 5R)44c
(Re; [M+H]*)

(3555)-4dc
(Re; [M+H]*)

45¢
(Rg; [M+H]*)

9% (10.7; 346.2) 63% (14.7; 400.2)

CaDooumaents and Sellingsy,, \NB\NBAB1C
(=R

8% (13.4; 400.2)

20% (15.9; 398.3)

08172000 003847 FM

RT: 0.00 - 24.50 8M! 7B
HL:
2.37EL
Channal B
Uy
MB481C
om0 (35 5/-44c
[MEH]* = 400.2
80000
!HE
50000 %Eﬁg
=
40000 =
30000 [ : 48c
?5 G S [MeH] = 308.3
20000 {33,68)-4d0 == n
[M+H]" = apo.2 | & @
10000 430 @ o
- ™ lj IE '.l -
[M"'”] 4ﬂ I.‘_':E ";'_1:.=Fll-l /\ | R r\‘
¢ , ] E:ng E;% \‘.“”““‘H 1 ‘ i v \
e \H‘\H‘j:”‘(w ! | : \ E 3 g ‘1\ \"‘. AW
-10000 I ‘ \ n /\ N
L "r“wl“‘ &
-EDDDU ‘ | | J ‘} | 1 | ‘ 1 ‘ | | ‘ | | ‘ .
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On His derivative 29d

o O

N

" NHZ/\ OH
\ N

I H o
N
H

Chemical Formula: C1gHgN5O3
Exact Mass: 353,15

N

HN/\

HN 7\ OH
N
H ©

Chemical Formula: CooHosN5O3
Exact Mass: 407,20

Chemical Formula: C2oHosN5O3
Exact Mass: 407,20

43d (3S,5R)-44d (3S,55)-44d
Conditions C
43d (3S,5R)-44d (3S,55)-44d

(Re; [M+H]*)

(Re; [M+H]*)

(Re; [M+H]*)

17% (8.8; 354.2)

(ﬂ_.i alooumente and Sellingeh. ANBANBABTH
1-Hi}

RT: 0.00 - 24,50 8M: 7B

110000

1060000
80000

BODOD
70000

G0000 (35 55)-ddd
[M+H]* = 408,

LA
(" ]
Q
[=]
[a]
(=]

43d

54% (11.8; 408.3)

O8O0 17 4820 Hi

(35 BR)-didd
(M#H]" = 408.3

RT: 11.77
[T e b |

BP: v

gy =
MR- 2 1T6e0

aT:
B0

10 ip 14
[iva (min)

29% (11.7; 408.3)

ML:
7.06EB
Channal 0

ME4ETH

16 i 20 23 24
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On Ser derivative 29e

o )
/’2,’\‘
/I \\ OH
HO NHZZD\W

H 0

Chemical Formula: C5H7N30,
Exact Mass: 303,12

43e

Hooi
g}N
R

HN

=

HO HO
™ ™
OH HNﬂ\WOH ne 4 N\ oH
N Y N
H o LR H o

Chemical Formula: C1gHo3N30,4
Exact Mass: 357,17

(35,55)-44e

Chemical Formula: C1gHo1N3O4
Exact Mass: 355,15

45e

Chemical Formula: C1gHo3N30,
Exact Mass: 357,17

(3S,5R)-44e

Conditions C
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(Rg; [M+H]*)
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29% (10.7; 304.1)
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On Lys derivative 29f
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Chemical Formula: C4gH24N4O3
Exact Mass: 344,18 Chemical Formula: CHzgN4O3
Exact Mass: 398,23
43f (3S,5R)-44f
Conditions C
43f (3S,5R)-44f
(Ry; [M+H]*) (R [M+H]*)

76% (9.0; 345.2) 24% (10.5; 399.2)
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On Pro derivative 29j

o )
N
NH U\WOH
N
H o
Chemical Formula: C47HgN303
Exact Mass: 313,14
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Conditions C
43;

(Re; [M+H]")

78% (11.1; 314.2)
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