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Compound la strategy B
AcCys(a)GlyValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

o] H 9 =
AcHN N ~__NH,
o) o]
S
N

— N\

@)

~_ 7/

N
NO,

B) preparative HPLC tR= 17.844 min; ES-MS: calculated [M + H]", 553.1824, found
m/z 553.1920 ([M+H]"). Yellow solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
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MS spectrum of 1a after purification:
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"H-NMR (600 MHz, dmso-dg, 298 K)
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)
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E) Assignment table

Compound la

RES
N-term Ac
CYS
CYS
CYS
CYS
FU2
FU2
GLY
GLY
GLY
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPIN ID

CH3
H
HA
HB1
HB2
H5
H6

HA2
HA3

HA
HB
HG1
HG2

HA
HB
NH1
NH2

A A BB DO OLOLWLODNMDNDMDND O O, RFP RFP PP P

ppm

191
8.54
4.76
3.76
3.53
7.67
8.62
8.56
3.87
3.79
7.86
4.21
2.03
0.90
0.86
8.02
4.23
1.25
7.23
6.99
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A)

Compound 1b (X: CI) strategy B
AcCys(b)GlyValAlaNH,

Structure of benzofurazan/peptide conjugates

o] H 9 =
AcHN N ~__NH,
o] o)
S
N

— N\
~ 7

N
SOzH

B) preparative HPLC tR= 12.728 min (close to the rt of the substrate employed b-
Cl); ES-MS: calculated [M + H]", 588.1541, found m/z 588.1545 ([M+H]").

Yellow solid

HPLC profile of the reaction crude product:
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MS spectrum of 1b after purification:

x105 |+ESI Scan (10.737 min) Frag=200.0V PB_4ClsulfBenfur_fr2.d
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C) 'H-NMR (600 MHz, dmso-dg, 298 K)
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F) Fluorescence spectrum (Aex = 380 nm)
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A)

Compound 1b (X: F) strategy B
AcCys(b)GlyValAlaNH,

Structure of benzofurazan/peptide conjugates

o] H 9 =
AcHN N ~__NH,
o] o)
S
N

— N\
~ 7

N
SOzH

B) preparative HPLC tR= 13.043 min (co-eluted with the substrate employed b-F);
ES-MS: calculated [M + H]", 588.1541, found m/z 588.1514 ([M+H]"). Yellow

solid

HPLC profile of the reaction crude product:
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MS spectrum of 1b after purification:

x105 [+ESI Scan (11.390-11.473 min, 6 Scans) Frag=200.0V PB_4F7sulfobenzofur_fr2.d Subtract
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C) ‘H-NMR (600 MHz, dmso-ds, 298 K)
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'"H-NMR spectra of 1b obtained from the fluorine precursor (top) and the chlorine
precursor (bottom). Asterisks denote an impurity due to transformation of the C-
terminus —CONH, group into -COOH.
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)
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E) Assignment table

Compound 1b

RES SPIN ID
N-term Ac CH3
CYS H
CYS HA
CYS HB1
CYS HB2
FU2 H5
FU2 H6
GLY H
GLY HA2
GLY HA3
VAL H
VAL HA
VAL HB
VAL HG1
VAL HG2
ALA H
ALA HA
ALA HB
CO-NH2 NH1
CO-NH2 NH2

SEQ

A B DD DD OOOWOWLWWWLWDNDNDNDDNDO O RFP PP PP

ppm
1.88
8.42
4.63
3.61
3.38
7.47
7.67
8.53
3.83
3.74
7.78
4.21
2.02
0.89
0.85
8.00
4.23
1.24
7.21
6.98
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Compound 1c (X: F) strategy B
AcCys(c)GlyValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

o H Q=
AcHN N “__NH,
j)k”/\[r Ny

@) @)
S
/N\
\/O
N

B) preparative HPLC tR= 17.068 min; ES-MS: calculated [M + H]", 508.1973, found

m/z 508.1949 ([M+H]"). White solid

HPLC profile of the reaction crude product:
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MS spectrum of 1c after purification:

x10 4 |+ESI Scan (13.994-14.094 min, 7 Scans) Frag=200.0V PB_4Fluorobezofur_17.8min.d Subtract
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)
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E) Assignment table

Compound 1c

RES
N-term Ac
CYS
CYS
CYS
CYS
FU2
FU2
FU2
GLY
GLY
GLY
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPINID SEQ
CH3

H

HA

HB1

HB2

H5

H6

H7

HA2
HA3

HA
HB
HG1
HG2

HA
HB
NH1
NH2

A A PP D OOOWWWWDNDNDNDDNDOLOLOLE P P PP

ppm

1.88
8.43
4.63
3.61
3.36
7.55
7.58
7.87
8.49
3.83
3.74
7.80
4.20
2.03
0.89
0.85
8.01
4.23
1.24
7.22
6.99

S16



G) Overlay of the 'H,"*C HSQC (red) and *H,**C HMBC (black) NMR spectra (600
MHz, DMSO-dg, 298 K)
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H) *C NMR assignment table (from *H,**C HSQC and 'H,"*C HMBC)

Compound 1c

RES SPIN ID
N-term Ac CH3
N-term Ac C
CYS CA
CYS CB
CYS C
FUR C5
FUR C6
FUR C7
FUR C8
FUR C9
FUR C4
GLY CA
GLY C
VAL CA
VAL CB
VAL CG1
VAL CG2
VAL C
ALA CA
ALA CB
C-term CO-NH2

A DA PO WWWWDNDNDNDOILOTLOLOLOTLOT P RFP P

ppm

23.3
170.5
52.3
33.8
170.7
128.3
133.7
112.8
149.7
149.3
126.7
43.0
169.3
58.4
31.2
19.8
18.6
171.0
48.8
18.8
174.8
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Compound 1c (X: ClI) strategy B
AcCys(c)GlyValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

o H Q=
AcHN N “__NH,
j)k”/\[r Ny

@) @)
S
/N\
\/O
N

B) preparative HPLC tR= 17.123 min; ES-MS: calculated [M + H]", 508.1973,
found m/z 508.1949 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
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MS spectrum of 1c after purification:

x10 4 |+ESI Scan (13.958-14.058 min, 7 Scans) Frag=200.0V PB_4Clbenzofur_fr17.1min.d Subtract
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Compound 1d (X: Br) strategy B
AcCys(d)GlyValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

o) H 9 =
AcHN N “__NH,
S O @)

B) preparative HPLC tR= 17.181 min; ES-MS: calculated [M + H]", 508.1973, found
m/z 508.1955 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
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MS spectrum of 1d after purification:

X2
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, DMSO-dg, 298 K)
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E) 'H NMR assignment table

Compound 1d

RES
N-term Ac
CYS
CYS
CYS
CYS
FUR
FUR
FUR
GLY
GLY
GLY
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPINID  SEQ
CHS3

H

HA

HB1

HB2

H6

H7

H4

HAZ2
HA3

HA
HB
HG1
HG2

HA
HB
NH1
NH2

A A B DBPB D OOOWWWWDNNDNDDNDOLOLOLE P P PP

ppm

191
8.46
4.68
3.52
3.33
7.48
8.00
7.89
8.57
3.86
3.77
7.81
4.22
2.03
0.90
0.86
8.02
4.24
1.25
7.22
6.99
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G) Overlay of the 'H,"*C HSQC (black) and *H,"*C HMBC (red) NMR spectra (600
MHz, DMSO-dg, 298 K)
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H) *C NMR assignment table (from *H,**C HSQC and 'H,"*C HMBC)

Compound 1d

RES
N-term Ac
N-term Ac
CYS
CYS
CYS
FUR
FUR
FUR
FUR
FUR
FUR
GLY
GLY
VAL
VAL
VAL
VAL
VAL
ALA
ALA
C-term

SPINID SEQ
CH3
C
CA
CB
C
C5
C6
Cc7
o
C9
C4
CA
C
CA
CB
CG1
CG2

CA
CB
CO-NH2

A DA D OOWWWWNDNDOILOTLOLOLOLO P P P P

ppm

23.3
170.4
52.0
33.8
170.6
144.3
134.1
116.6
148.4
149.7
107.9
42.9
169.3
58.3
31.1
19.8
18.7
171.0
48.6
18.8
1745
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Compound 1d (X: CI) strategy B
AcCys(d)GlyValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

o) H 9 =
AcHN N ~__NH,
j)kmw Ny
S o) o)

B) preparative HPLC tR= 17.190 min; ES-MS: calculated [M + H]", 508.1973, found
m/z 508.2059 ([M+H]). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
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MS spectrum of 1d after purification:

x10 5 [+ESI Scan (13.680-13.895 min, 14 Scans) Frag=200.0V PB_5Clbenzofurazan_fr3.d +
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C) 'H-NMR (600 MHz, DMSO-dg, 298 K)
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Compound 2a strategy A
AcGlyTrpCys(a)HisValAlaNH,

A) Structure of benzofurazan/peptide conjugates

B) preparative HPLC tR= 18.069 min; ES-MS: calculated [M + H]", 876.3206, found
m/z 876.3182 ([M+H]"). yellow solid

HPLC profile of the reaction crude product:

MWD A, Channel 1 (maU) at 210 nm (L2acGW CHYVA-4CI-T-Mitrobenzofurazan 28-1-29.D)
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MS spectrum of 2a after purification:
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05
4576368 o 7 - ex g
. ] 5912060 7022758 10283577 11642316 13002057  1436,1802 17516271
400 500 500 700 200 900 1000 &1'00 121 éﬁDD 1400 1500 1600 1700 1800 1800 2000 2100
ounts vs. Mass-to-Charge (m'z)

C) 'H-NMR (600 MHz, dmso-dg, 298 K)

2a Strategy B

1 b oM A

2a Strategy A

T T T T
ppm 9.0 BB 8.0 Ted 7.0 ppm 4.0 345 3.0 2:5 2.0 1B 1.0 ppm

'H NMR spectra of product 2a obtained by means of the activated molecular sieve synthetic
approach (top) and by the standard approach with DIPEA as the base (bottom).
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Compound 2a strategy B
AcGlyTrpCys(a)HisValAlaNH,

A) Structure of benzofurazan/peptide conjugates

NO,

B) preparative HPLC tR= 18.302 min; ES-MS: calculated [M + H]", 876.3206, found
m/z 876.3658 ([M+H]"). yellow solid

HPLC profile of the reaction crude product:

NMWDL C, Sig-210,8 ReF—360, 100 (STEFANAACGWOHVA_ NI Z1-03-18.5)

T T T T
15 20 o5 =0 min

T
S 10
MWDL E, Sig—280,16 Ref=360,100 (STEFANAACGWCHVA_ NITROFURAZAN 21-03-18.D)
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MS spectrum of 2a after purification:

x105 |+ESI Scan (17.714-17.896 min, 12 Scans) Frag=200.0V gwchva_nitrofur_18.3col.d Subtract +
NH CagHaeN13010S
2 876.3658 _ AN
~
1.75 [e} H o H [e]
5 AcHN N N NH.
s A AR JNJ\W .
1.25- Hoo 2 H o A H o
N s
0.754 =N
0. <2
025 407.2256 N
ol || 5162257 689.2295 788.2984 L "134“3295 1164.2927 1300.2736 1436.2577 1566.2186 1702.1974 NO,

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600

Counts vs. Mass-to-Charge (m/z)

C) ‘H-NMR (600 MHz, dmso-ds, 298 K)

)
@ TS hiaa8Bmanoo o FEbh I3 KR8B 4236 S % N @
o B 0WWD DN~~~ O TET ST OMmmm©®®n N - oo
NNV ENANH NN NNV | [V
x4 x4 w
P Jo d AA
22T [ T S (e 2 IS R 1 I I NEEE I I | L | Y R U T T
ppm 9.0 8.5 8.0 7.5 7.0 ppm 4.5 4.0 5 3.0 2.5 2.0 1.5 1.0 ppm
— O\ij’/(07 —[|O|O [N | [~ (] ||~ N [S\1 N (QV) (=)} ()]
- B N BN RS NS o < - @ NI
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298K)

; ) I ‘i“\ I &‘J lt '\ | |

Nesssoh Mol Mol Nasmment o Sk Luhl.'} ‘1“L

V5 pPpm

A6 0 1.0
© |

4.5

' 2.0

0. @ \P.T e e -WMM_Q.S

4 C3 G1 o ‘ = ‘f;‘ @ % 2o v
’ ®Cys Hp2/ Fur H5
#Cys Hp1/ Fur H5
’c o %
- (] ]
9 0

]
“Cys Ho/ Fur H5

3.0

R I [ T i T (D S B =] | I
8.5 8.0 7.5 7.0
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E) Assignment table

Compound 2a
RES SPINID  SEQ ppm

N-term Ac  CHS3 1 1.84
GLY H 1 8.11
GLY HA1l 1 3.76
GLY HA2 1 3.60
TRP H 2 8.10
TRP HA 2 4.57
TRP HB1 2 3.17
TRP HB2 2 2.97
TRP HD1 2 7.16
TRP HE1 2 10.85
TRP HZ2 2 7.33
TRP HH2 2 7.06
TRP HZ3 2 6.97
TRP HE3 2 7.58
CYS H 3 8.64
CYS HA 3 4.71
CYS HB1 3 3.70
CYS HB2 3 3.58
FUR H5 7 7.60
FUR H6 7 8.62
HIS H 4 8.47
HIS HA 4 4.70
HIS HB1 4 3.10
HIS HB2 4 3.03
HIS HD2 4 7.37
HIS HE1 4 8.97
VAL H 5 7.90
VAL HA 5 4.18
VAL HB 5 2.05
VAL HG1 5 0.89
VAL HG2 5 0.86
ALA H 6 8.17
ALA HA 6 4.24
ALA HB 6 1.25
CO-NH2 NH1 6 1.27
CO-NH2 NH2 6 7.01
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Compound 2b (X: CI) strategy A
AcGlyTrpCys(b)HisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

SOsH

B) preparative HPLC tR= 15.329 min; ES-MS: calculated [M + H]", 911.2923, found
m/z 911.2884([M+H]"). Yellow solid

HPLC profile of the reaction crude product:

MWD1 B, Channel 2 (mAU) at 280 nm (DLD\acGW CHVA 4-Cl-7sulfofurazan-DIPEA 21-1-20.D)
mAU 3 {

; 5§
30003 =
; o o
25001 f\ | -
2000 1\ ‘ g
15003 | \ | |
1000 L& f|| ) X
E © o I‘, N A N ~ o
5003 T 2 g g g &8 B %.ﬂ mgmm% 88 & § B 3
= wn ~ 3 S g o rN| ".‘.'_‘_rt—t mm)g o8 R A m“g - s O
=" f\" P T 1 e rr,d — b d++%”l\llll\:\ ﬁ [ F\‘I =T w\
— " : ‘ :
0 5 10 15 2 25 30 min

MS spectrum of 2b after purification:

105 [+ESI Scan (13.696-13.763 min, 5 Scans) Frag=200.0V Sen_4FBenfur_fr12.d Subtract
N
NH HNA CagHa7N12011S;
3 911.2884 B N
N
o H Q H Q
25
AcHN._X N A N NH,
2 u T N Y N

o} \sH o A H o

15
_N
T X
0.5 N
ol_286.1161 456.1473 626.1776 823.2240 1366.9268 1822.5673 SOzH
350 460 560 660 760 BbD 900 TOOD IIOO 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Counts vs. Mass-to-Charge (m/z)
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C) 'H-NMR (600 MHz, dmso-dg, 298 K)

2b Strategy B

2b Strategy A
‘ \
|
| \ }"
i Ao b L b ' M e \_LL“ .y '\,‘W I Mf"' i W
I N UL WY U0 OV | Y, SR W W
i B Je ! I e I ! | ' T ! ! d
ppm 9.0 8.5 8.0 7.5 7.0 ppm 4.0 3.5 3.0 2.5 25 0 1.5 1.0 ppm

'"H NMR spectra of product 2b obtained by means of the activated molecular sieve synthetic
approach (top) and by the standard approach with DIPEA as the base (bottom). The chlorinated

furazan precursor was used.
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Compound 2b (X: CI) strategy B
AcGlyTrpCys(b)HisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

N\
@)
~_ 7/

B) preparative HPLC tR= 15.388 min; ES-MS: calculated [M + H]", 911.2923, found
m/z 911.3159 ([M+H]"). Yellow solid

HPLC profile of the reaction crude product:

mAL o 2 %
T e
i
2000
1500
2
1000 b
o
00 -
O
) ow P~ =]
g oesE ZE 3 ng
(BT I Y S o~ -
S8 = —< on mlmlml o
o=t !
T T T
0 7 10 12 15 17 20 m

MS spectrum of 2b after purification:

CagHazN12011S5"
(o]

s
2

15
1 4751374 N

SO4H
3202084 | SS11089 722.3389 n 10852410 1215.2002 1367.4690  1487.1519 16171178 1822.6162 2001.0603 2156.0254

X105 [+ESI Scan (0.137, 0.170 min, 2 Scans) Frag=200.0V GWCHVA _sulfofurd Subtract
45
4 911.3159 H HN\ﬂ\N .
3? AcHN\)OKN HQ&N/@/JNJ\WNHQ
H o = H o A H o
/N\
o]

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600
vs. Mass-to-Charge (m/z)
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C) 'H-NMR (600 MHz, dmso-dg, 298 K)

( X: Cl) Strategy B

MJMUUAU | (T

2b ( X: F) Strategy B

i MMMML MWMMULJL

| T T T 1
T O ppm 249 1.5 1.0 ppm

'"H-NMR spectra of 2b obtained from the fluorine precursor (bottom) and the chlorine precursor
(top).

F) Fluorescence spectrum (Aex = 380 nm);

1000

—compound 2b

400 600 800

Intensity( a. u.)

200

430 460 490 520 550 580
Wavelength (nm)
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Compound 2b (X: F) strategy A
AcGlyTrpCys(b)HisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

SOsH

B) preparative HPLC tR= 21.112 min; ES-MS: calculated [M + H]", 911.2923, found
m/z 911.2831 ([M+H]"). Yellow solid

HPLC profile of the reaction crude product:

MWD A, Channel 1 {malU) at 210 nm (SDL'\proteo 4 Fsulfobenzofurazan-CIPEAD)

mAU 1 2=
- 0

BOOO |

5000

4000

2 J o

2000+ :guw;.

7 (T2}
0 r’lﬁ T
1] min
MS spectrum of 2b after purification:
10 & |ESI Scan (11.9-12.0 min, 5 Scans) Frag=200.0V san4FsulfoBanFur_fr5.d
CagHazN1201182"
12 9112831 NH N
— N
; o e = o
AcHN \AN N \)I\N N \)I\NJ\WNH?
0.8 H : H : H
~g (s Q
08 N
o
0.4 =N
SOH
9255 9975 4751134 ’
N I s232181|). 10852003 13669181

100 200 300 400 500 600 700 500 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200
o ts Z,

C) 'H-NMR (600 MHz, dmso-dg, 298 Ii):”'l;;]é NMR characterization was not performed,

since the product was isolated after several HPLC, so the amount collected resulted insufficient
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Compound 2b (X: F) strategy B
AcGlyTrpCys(b)HisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

SOsH

B) preparative HPLC tR= 15.462 min; ES-MS: calculated [M + H]", 911.2923, found
m/z 911.2884 ([M+H]"). Yellow solid

HPLC profile of the reaction crude product:

m AU E
00 -
00 -
400
200 -
200 2
o
2 + @
o o ol f
100 - o qenoo Be|| 28 Y o2
L Y RB HEsor 29| G 29 G 83
5 2 5 2 @0 o -n 26 + 3 or
o Co megmn g8l oA 2 B
o N wm k3 o S8
T T T T T T T T
0 2.5 5 75 10 12 15 17 20 m

MS spectrum of 2b-F after purification:

3 911.2884

105 [+ESI Scan (13.696-13.763 min, 5 Scans) Frag=200.0V Sen_4FBenfur_fr12.d Subtract CagHazN12,011S;
i NH HN
~ o SN
254 o H H
) AcHN\)kH N\/LLH N\)J\NJ\‘(NHZ
[ o _A o
s PN
/N\
o

1.5

1
051 N

o 286.1161 456.1473 626.1776 823.2240 1366.9268 1822.5673 SO3H

360 400 500 600 700 800 960 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Counts vs. Mass-to-Charge (m/z)
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C) 'H-NMR (600 MHz, dmso-dg, 298 K)

2 ©® MOOUNOMOOMOIT®NEO  OAT MO &~ MO i~ NN S T 0w
> O WMSHHHOEOIFTONNHOO PO AT NONSHHO0 o N © ®©
S 0 0@OO@NSSSSSS S TS M mMmM Mo N o~ - oo

NN N\ MAN NNENTYZ

. uuUWU L ,-M M 1.V N . .

I T T T
30 2.5 2.0 1.5 1.0 ppm

TSRS A R T
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)

|
T ” | i1 ﬂ\\
| 7 Jldumﬁ__gi ‘L /\L‘\N‘\(L )| jb'jM_J'_JUJAZ\/ 1\

V5 ppm
/;e ’ 1.0
1.5
o 2.0
2.5

He W2 :
= . 3.0

: [ ] q
C3y Gt 8 Cys Hp2/ Fur H5 &

0 0 Cys Hp1/ Fur H5 =
4.0

v 90 *Cys Ha Fur HS :
_-Cys o/ Fur ;45

° 4.

.3 0 i 5% [} i
] ] LIE A R ol ] L | 5-0
8.5 8.0 7.5 7.0 6.5 ppm
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E) Assignment table

Compound 2b

RES
N-term Ac
GLY
GLY
GLY
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
CYS
CYS
CYS
CYS
FUR
FUR
HIS
HIS
HIS
HIS
HIS
HIS
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPIN ID

CH3
H
HAL
HA2
H
HA
HB1
HB2
HD1
HE1
HZz2
HH2
HZz3
HE3

HA
HB1
HB2
H5
H6

HA

HB1
HB2
HD2
HE1l

HA
HB
HG1
HG2

HA
HB
NH1
NH2

OO OO0 U101 O OO &P BB PEPBE AN AWOWWWWNDNDNDDNMNDNMNDMNMNMNDNMNDNNMNNMNDNNRERPREPRE

ppm

1.85
8.12
3.77
3.63
8.10
4.59
3.17
2.97
7.18
10.85
7.34
7.07
6.99
7.60
8.53
4.54
3.59
341
7.43
7.70
8.48
4.69
3.12
3.02
7.40
8.98
7.83
4.19
2.04
0.89
0.86
8.15
4.23
1.24
7.27
7.00
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Compound 2c (X: F) strategy A
AcGly(c)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

NH HN\
~ . o <N
o
H H
AcHN N\:/lkN Ny NH,
Ho _\SH o ~_H o

B) Preparative HPLC tR= 17.725 min; ES-MS: calculated [M + H]*, 831.3355,
found m/z 831.3327 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 B, Channel 2 (mAU) at 280 nm (L2\acGW CHVA-4F-benzofurazan 28-1-29.D)

mAU 2?38
2000 T
1500
1000 @
] ©
4 o™
| o [++] o Or~
500 0 0 o0 2 i 2 R S Jm
] 3 =3 = f & o D TO
] o o @ e i 3 & Bt
0+ ey — — i o e D: EP: —
—— 77— — I
0 5 10 15 20 25 30 min

MS spectrum of 2c after purification:

X105, +ES| Scan (14.0-14.1 min. 4 Scans) Frag=200.0Y Sen_4FBenFur_fr17 7mi.d ga1gazy 8533145

- 853.2145

12
1

0.2 o}

0.6 237.1946 _N

504.9963 ga1 1498 ~ b
0.4 - N
04 12347246 ]
CagHarM120gS” :

0.2 933 2718 { 20 B40 BE0|

0 u . y ! l“ nljll il . | ”.J ..Ihlll " !.L - 1 i, L - - - - - - - - - - - - - -
200 300 400 500 600 70O 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1300 2000 2100 2200 2300 2400 2500 2600 2700 2800 2300
Counts vs. Mass-to-Charge (m/'z)

C) 1H-NMR (600 MHz, dmso-d6, 298 K): the collected amount of the final product
resulted insufficient for the NMR analysis
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Compound 2c (X: F) strategy B
AcGly(c)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

NH HN\
~ .0 <N
o)
H H
AcHN.__J\ N\)kN N N NH,
o Mo AT 0

B) preparative HPLC tR= 17.670 min; ES-MS: calculated [M + H]", 831.3355,
found m/z 831.3279 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWDI C, 5ig=210,8 Rel=360,100 (SNAPSHOT.D)

35909

11111

00000
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MS spectrum of 2c after purification:

CagHa7N120gS"
NH HN\
~. o <M,
o
x104 || Frag=200.0V Sen_4Fbenzofurn, 7 Scans) Frag=200.0V Sen_4Fbenzofur_fr11.d Subtract H R
AcHN N N NH,
4 esraere 853.3080 853.3009 cl \AN \,)kN \;)J\N 2
. H z H z H
[e] g o

o AL

44
/N~
24 L .0
T T T N
B30 840 850 860
0 L
7 7 7 T p— 7 7 7 7 7 7 7 — 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 T 7 7 7 7 7 7 7 7
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 2150 2200 2250 2300 2350
Counts vs. Mass-to-Charge (m/z)

C) ‘H-NMR (600 MHz, dmso-ds, 298 K)

o

g OO~ MOOUNHANO AW 0~ O w O A O = NONAHO < 0 < o ©
N ONIT A4 40O0OWNWHWNNANAHO S0 N SO AdHO 0 < W N w
S €0 00 0 0000 > Py isTels O ISk o R R B {8010 co il oo 0 9 i 0.0 7 0.0 o\ N - — o O

ppm 9.0 8.5 8.0 7.5 7.0 ppm 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
B W R BERNEENARE A
& o 2o m NNHAdHOOoN NI H— o o« - ™ o
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)

D e TG | S | WES—

M\'L WJ.‘f_M‘J'J'.l‘\,t‘wj.‘v’\\_L)i\_,[klﬁ.t

V5
A6 0
4
[
H.4 i"’z .
C3 [} (]
0 G1. * Cys Hp2/ Fur H5
0 : 8 Cys HB1/ Fur H5
¢ 0 ’
Cys Ho/ Fur H5
.3 . './ yf o/ Fur
]

ppm
1.0

4.5
2.0
2.5
3.0
3.5

4.0

I A A ] T NN T A BN R T e I L O
8.5 8.0 7.5 7.0 6.5
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E) Assignment table

Compound 2c

RES SPIN ID SEQ ppm
N-term Ac CH3 1 1.85
GLY H 1 8.13
GLY HAl 1 3.78
GLY HA2 1 3.61
TRP H 2 8.10
TRP HA 2 4.56
TRP HB1 2 3.16
TRP HB2 2 2.96
TRP HD1 2 7.17
TRP HE1 2 10.87
TRP Hz2 2 7.35
TRP HH2 2 7.07
TRP HZ3 2 6.98
TRP HE3 2 7.59
CYS H 3 8.55
CYS HA 3 4,58
CYS HB1 3 3.61
CYS HB2 3 3.42
FUR H5 7 7.51
FUR H6 7 7.56
FUR H7 7 7.88
HIS H 4 8.44
HIS HA 4 4,70
HIS HB1 4 3.12
HIS HB2 4 3.01
HIS HD2 4 7.37
HIS HE1 4 8.96
VAL H 5 7.85
VAL HA 5 4,19
VAL HB 5 2.04
VAL HG1 5 0.89
VAL HG2 5 0.86
ALA H 6 8.17
ALA HA 6 4.24
ALA HB 6 1.24
CO-NH2 NH1 6 7.28
CO-NH2 NH2 6 7.01
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Compound 2c¢ (X: CI) strategy A
AcGly(c)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

NH HN\
~ .0 <N
0
H ¥
AcHN._JL NYKN N I A N
H o _\sH o ~A_ "1 o

B) Yield (2c) after RP-HPLC purification: 0% .
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Compound 2c¢ (X: CI) strategy B
AcGly(c)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

NH HN\
~ .0 <N
0
H ¥
AcHN._JL NYKN N I A N
H o _\sH o ~A_ "1 o

B) preparative HPLC tR= 17.726 min; ES-MS: calculated [M + H]", 831.3355, found
m/z 831.3321 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)

mAU _|

2000 H

1500 4

1000 4

T T T T
10 15 20 25

0 5
MWD1 E, Sig=280,16 Ref=360,100 (SNAPSHOT.D)
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MS spectrum of 2c after purification:

x104 |+ in, 9 Scans) Frag=200.0V Sen_4Clbenzofur_fr13.d Subtract
4
HN CagHs7N1,05S*
35 853.3142 \ HN/\N
A =
3
o o o
2s N N NH
AcHN\)k : \)k
N/Y H s H 2
2 H =
(¢} (¢} o
S /\
15
b s — —— =N,
= ’O
05 N
o 366.6540 5463217 743.2684 | 9395555 1125.2660  1261.2343 1683.6336
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900

Counts vs. Mass-to-Charge (m/z)

C) 1H-NMR (600 MHz, dmso-d6, 298 K): the collected amount of the final product
resulted insufficient for the NMR analysis
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Compound 2d (X: Br) strategy A
AcGly(d)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

NH HN
o)
H H
AcHN I N\)kN N
H i\s Ho §

\N
O
A
z H O
i\ N

/

PN
N-O

B) Yield (2d-Br) after RP-HPLC purification: 0%.
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Compound 2d (X: Br) strategy B
AcGly(d)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

B) preparative HPLC tR= 17.838 min; ES-MS: calculated [M + H]", 831.3355, found

m/z 831.3337 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)

ooooo

11111

00000

11111

00000
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MS spectrum of 2d after purification:

x105 [+ESI Scan (15.837-15.920 min, 6 Scans) Frag=200.0V Sen_5BrBenfur_fr10.d Subiract CoH N..O.S
"
38" '47°712~8
4 831.3337 HN N\ HN/\N
12 X ~
oy L, © )
1 H
N N NH.
AcHN\)kN/Y N \ANJ\f A
0.8 H H = H
[e] (¢]
06 S
04
\N
02 S
366.6541 5462221 732.3000 L. 983.2712 1139.6560 1295.6146 1683.6354  1819.6195 N'
300 400 500 600 700 800 960 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Counts vs. Mass-to-Charge (m/z)
C) "H-NMR (600 MHz, dmso-ds, 298 K)
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I | I r | T I I T T 1
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— M OO N i — — ™ ™ ©
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)
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E) Assignment table

Compound 2d

RES
N-term Ac
GLY
GLY
GLY
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
CYS
CYS
CYS
CYS
FUR
FUR
FUR
HIS
HIS
HIS
HIS
HIS
HIS
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPIN ID

CH3
H
HAL
HA2
H
HA
HB1
HB2
HD1
HE1
HZz2
HH2
HZz3
HE3

HA
HB1
HB2
H6
H7
H4

HA

HB1
HB2
HD2
HE1l

HA
HB
HG1
HG2

HA
HB
NH1
NH2

O OO O OO U1 U1t Ot Oor O A B BB DB DNAAWWWOLWOWPNDNDDNNDNDNDNDNMNDNMNMNMNMNMNMNMNMNNPERPRERPR

ppm

1.85
8.12
3.78
3.61
8.11
4.62
3.18
2.97
717
10.87
7.36
7.08
6.99
7.61
8.57
4.63
3.49
nd
7.46
8.01
7.87
8.52
4,70
3.13
3.01
nd
8.97
7.83
419
2.05
0.90
0.87
8.17
4.26
1.25
7.27
7.02
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Compound 2d (X: CI) strategy A
AcGly(d)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

NH HN\
— ~ N
) H © o ©
AcHN. N\_)kN N\_)kNJ\WNHz
H o) :\S H o) /:\ H o)
i\ N

/

N-O

B) Yield (2d-Cl) after RP-HPLC purification: 0%.
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Compound 2d (X: CI) strategy B
AcGly(d)TrpCysHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

B) preparative HPLC tR= 17.944 min; ES-MS: calculated [M + H]", 831.3355,
found m/z 831.3344 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU

2000
1500 4
1000 4

500

1) 5
MWD1 E, Sig=280,16 Ref=360,100 (SNAPSHOT.D)
mAU

-72

200

14.026

18.514

150 o

100

T
0 25 5 75 10 12,5 15 175 20 225 min
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MS spectrum of 2d after purification:

x10 3 |+ESI Scan (14.047-14.080 min, 3 Scans) Frag=200.0V Sen_5CIBenfur.d Subtract

CygH,47N;,0gS*
853315 38" 1477128

7 SN0 853.3150 e HN/\N
6 A <

- o o o

1 3340 ER H
5 AcHN\)LN/YN N N\ANHNHZ
) H H zZ H

g 0 _AL o

3
) L Q
1 361.1345 E20 840 by 4 _(\)
ol 8o | 5008875 6792739 | 989"12877 1119.2445 '255i2265 1391.1938 N

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Counts vs. Mass-to-Charge (m/z)

C) 'H-NMR (600 MHz, dmso-dg, 298 K): the collected amount of the final product resulted
not sufficient for for a good quality "HNMR spectrum

JL:‘: ...MMWUMM L

T T T T T 1 [ T T T T T T T T
ppm 9.0 8.5 8.0 7.5 7.0 ppm 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Compound 3d (X: Br) strategy B
AcCys(d)GlyMetValAlaNH,

A)  Structure of benzofurazan/peptide conjugates
o) ~N7 )
. H
S (0] O
Ons
N |

N—O

B) preparative HPLC tR= 18.577 min; ES-MS: calculated [M + H]", 639.2378, found
m/z 639.2380 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU )

34.93

2000 4

1500

1000 4

T T T T
10 15 20 25 min|

0 5
MWD1 E, Sig=280,16 Ref=360,100 (SNAPSHOT.D)

8
[23.380
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MS spectrum of 3d after purification:

x10 4 |+ESI Scan (13.802-13.869 min, 5 Scans) Frag=200.0V Met_5BriBenfur_fr5_14Mar.d Subtract +
w122 ~— C26HaoN507S,
6 661.2206 o H o = H o
AcHN N ~ N
5 H/\n/ H/\"/ NH,
4 (e} (e}
5 S
600.2300
| SN
2 L . N
oh 60t <N
1 N 1
o
oJ| 3300976 551.1729 7911778 927.1528  1063.1240 1199.0969 1329.0534 14650416 N~
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Counts vs. Mass-to-Charge (m/z)
C) H-NMR (600 MHz, dmso-ds, 298 K)
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)

Se—

U,MJ}J

V4 F?Pm
0 [
Asg .0
4.5
M3 i
ao 2.0
0 2 ' 2.5
3.0
C1 [
D\ i
o . ,\Cys Hp2/ Fur H4 3.5
0 0 Cys HB1/ Fur H4
4.0
¢ ¢ :
@0 _Cys Ho/Fur H4 ’
s N 45
B T AR B i e T e T B T 5.0
8.5 8.0 7.5 7.0 6.5 pPpm
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E) Assignment table

Compound 3d

RES
N-term Ac
CYS
CYS
CYS
CYS
FUR
FUR
FUR
GLY
GLY
GLY
MET
MET
MET
MET
MET
MET
MET
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPIN ID

CH3
H
HA
HB1
HB2
H6
H7
H4

HAZ2
HA3

HA
HB2
HB3
HG1
HG2
HD

HA
HB
HG1
HG2

HA
HB
NH1
NH2

o1 01 01 01 O BB BB D OWOWWWWWWDNMNMNDNMNNMNOOLOOR,EPPRFEPPEFP P

ppm

191
8.49
4.65
3.53
3.33
7.48
8.00
7.88
8.61
3.78
3.78
7.97
4.46
1.95
1.83
2.47
2.47
2.07
7.89
4.17
2.03
0.88
0.86
7.91
4.23
1.23
7.01
7.29
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Compound 4d (X: Br) strategy B
AcCys(d)GlyTrpValAlaNH,

A)  Structure of benzofurazan/peptide conjugates
o) ~7 o
- H
AcHN\E‘\H/\H/ .\H/\"/N])‘\NH
O (0]
S

SN

\S.
N—O

B) preparative HPLC tR= 19.847 min; ES-MS: calculated [M + H]", 694.2766, found

m/z 694.2780 ([M+H]"). White solid

HPLC profile of the reaction crude product:

[ MWD1 A, Channel 1 {mAU) at 210 nm (CWCHEM3Z2V\DATAVSDL\acCGWWA_SBrbenzofurszan 13-03-19.0)
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MS spectrum of 4d after purification:

x10 5 |+ESI Scan (14.645-14.711 min, 5 Scans) Frag=200.0V W_5BriBenfur_fr17_13Mar.d Subtract
~ C3pHaoNgO,S*
14 694.2780 o " le) ~ H o
1.2 AcHN N ~_N
N Y N NH,
1
o o
08 S )
06
N
0.4 =N N
-0
0.2 -
366.6153 606.2124 846.2161 N
0 A . L L 9821896 1118.1647 1248.1229 1384.0956 15200650 1656.0406 1785.9986

460 560 560 700 860 960 1 dDU 1 IbO 12‘00 1 3‘00 14‘00 15‘00 1é00 1 7‘00 1 E‘UO 1 Qbﬂ ZdOO 2 1b0 22‘00 23‘00 24‘00 ZS‘UU 26‘00 27‘00 28‘00 29‘00
Counts vs. Mass-to-Charge (m/z)

C) ‘H-NMR (600 MHz, dmso-ds, 298 K)

; MO A AN N> AN O ~O© OO N woo @ ) OY v O™~
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)

V|| SR
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_A_Mﬁ‘.\,u LAvf" : ‘“
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G2 ¢ 8~ Cys Hp2/ FurHa w @ws T
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0 [
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0y B i
Cys Hov/ Fur H4 4.5
0@ ® o o 0 i
e .0
8.5 8.0 7.5 7.0 6.5 ppm
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E) Assignment table

SPIN ID

Compound 4d
RES

N-term Ac CH3
CYS H
CYS HA
CYS HB1
CYS HB2
FUR H6
FUR H7
FUR H4
GLY H
GLY HA2
GLY HA3
TRP H
TRP HA
TRP HB1
TRP HB2
TRP HD1
TRP HE1
TRP HZ2
TRP HH2
TRP HZ3
TRP HE3
VAL H
VAL HA
VAL HB
VAL HG1
VAL HG2
ALA H
ALA HA
ALA HB
CO-NH2 NH1
CO-NH2 NH2

o1 o1 o1 o1 o1 BB PP WWWWWWWWWWNDNDNDNDNOOORFRPEFEPFP PP

ppm

1.89
8.43
4.66
3.48
3.29
7.45
7.97
7.87
8.53
3.82
3.64
8.04
4.67
3.19
2.98
7.15
10.81
7.33
7.07
6.99
7.62
8.01
419
2.05
0.89
0.87
7.91
4.26
1.25
7.02
7.29
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G) Overlay of the 'H,"*C HSQC (black) and *H,"*C HMBC (red) NMR spectra (600
MHz, DMSO-dg, 298 K)

ppm
BLACK: HSQC ' @ o —20
RED: HMBC ° '
L) Q ° '
w e o o q ) Q
o o - y © o H40
s & ‘ © 0
8 odo
" ° ; ¢ -60
0 V] Iy
‘ @
~80
)
Fur C4 °
eﬂ
FurC7 o ’ _ o
. oy 120
0 0 %
0 0o @
Cys Hp1 Cys Hp2
Furceé " 0o Furcs_ FurCs 40
FurC5 & =0
Fur C8 —-0 0
Fur C9
160
00 ... ] e‘ ’ ] ' .
I | | | | | | T | I | | I T T |

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

S68



H) *C NMR assignment table (from *H,**C HSQC and 'H,"*C HMBC)

Compound 4d

RES

SPIN ID

N-term Ac CH3
N-term Ac C=0

CYS
CYS
CYS
FUR
FUR
FUR
FUR
FUR
FUR
GLY
GLY
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
TRP
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA

CA

CB

C

C5q

C6

Cc7

C8q
C9q

C4

CA

C

CA

CB

CG quat
CD1
CD2 quat
CE2 quat
Cz2
CH2
Cz3
CE3

C

CA

CB
CG1
CG2

CA
CB
CO-NH2

O o1 ol A BB DDOOWOWWWWWWWWWWNDMNMNOOLOOLOLOOO RFRL,EFPPEFEPPREPPE

ppm

23.2
170.5
51.8
33.7
171.0
144.1
134.2
116.3
148.6
149.9
107.9
42.7
169.6
54.0
28.3
110.3
124.3
127.7
136.9
111.8
121.4
118.7
119.1
170.8
58.4
311
19.6
18.8
171.1
48.7
18.9
174.8
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Compound 5d (X: Br) strategy B
AcCys(d)GlyThrValAlaNH,

A)  Structure of benzofurazan/peptide conjugates
0 ~N7 o
- H
AcHNf‘\H/\H/ \H/\H/N\‘)kNHz
o} O
S

SN

N\ |
N—O

B) preparative HPLC tR= 16.782 min; ES-MS: calculated [M + H]", 609.2450, found
m/z 609.2418 ([M+H]"). White solid

HPLC profile of the reaction crude product:

MWD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
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MS spectrum of 5d after purification:

105 [+ESI Scan (14.076-14.192 min, 8 Scans) Frag=200.0v T_SBrbenzofur_fr11.d Subtract - CasHa7NgOgS"
&9 609.2418 o H o - H o
AcHN N N
s
4 P
S OH

3
29 592.2148 =N

14 N )

N'O
ol 5742047 || 631.2229 6542978 694.3293 777.1506 940.3129
540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840 860 880 900 920 940 960 980 1000 1020 1040 1060 1080 1100
Counts vs. Mass-to-Charge (m/z)
C) "H-NMR (600 MHz, dmso-ds, 298 K)
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— cCOHNO o o — o N o — ™ Mmoo
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)

R U
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h
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: s
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E) Assignment table

Compound 5d

RES
N-term Ac
CYS
CYS
CYS
CYS
FUR
FUR
FUR
GLY
GLY
GLY
THR
TRP
THR
THR
THR
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPIN ID
CH3

H

HA
HB1
HB2

H6

H7

H4

HA2
HA3

HA
HB
HG1
HG2

HA
HB
HG1
HG2

HA
HB
NH1
NH2

SEQ

o1 01 01 01 01 B BB D OWWLWWWWDNDNDNMDMNNMNOOORFR, RFPREFP PR PR

ppm
1.91
8.50
4.68
3.52
3.33
7.48
8.00
7.90
8.63
3.88
3.82
7.78
4.37
4.04
5.01
1.07
7.77
4.21
2.06
0.90
0.87
7.94
421
1.23
7.00
7.22
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Compound 6d (X: Br) strategy B
AcCys(d)GlyHisValAlaNH,

A)  Structure of benzofurazan/peptide conjugates
o) N7 o)
- H
AcHN\ﬁLH/\H/ .\H/\"/N\‘)J\NHZ
O (0]
S
O
\ |

N—O

B) preparative HPLC tR= 29.905 min; ES-MS: calculated [M + H]", 645.2562, found
m/z 645.2568 ([M+H]"). White solid

HPLC profile of the reaction crude product:

VWD1 C, Sig-210.8 Ref=360,100 (STEFANIAACCGH VA & B |

1503 19.0)

4%

g

o S 10 15 20 25 ES ES 40 i
VWWDL £, Sig-280,16 Ref—560, 100 (STEFANIAACOGE VA S Bk BENZORURAZAN 15 05 19.0)

1.

:

SRR

o
1 Nt
a0
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MS spectrum of 6d after purification:

x10 4 |+ESI Scan (12.241-12.307 min, 5 Scans) Frag=200.0V His_5BriBenfur_fr1+2_15Mar.d Subtract \/ .
o 0 o) Ca7H37N 10078
645.2568 AcHN H - H
8
’ H/\ﬂ/ H/\n/ NH,
6 [¢] (0]
S NH
5 /
; B
3 =N
2 A 6
1 -
. 3421047 458.1241 797-1951 933.1681  1069.1459  1205.1148 1335.0784 1471.0549 N
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Counts vs. Mass-to-Charge (m/z)
C) H-NMR (600 MHz, dmso-ds, 298 K)
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)

j V4 ppm
1.5
o ' [ 2.0
7*::1 , : e £ 9 vno-o:2.5
; H3 ;
¢ o ' a
. ?4,:1 G2 :Cys Hp2/ Fur H4 0 :35
1 | Cys Hp1/Fur H4 e
== ° :
]« 4.0
- ) 0 e 0 r
I Cys Ho/ Fur H4 4.5
’z'} [} o ../
——— 5.0
8.5 8.0 7.5 7.0 6.5 ppm
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E) Assignment table

Compound 6d

RES
N-term Ac
CYS
CYS
CYS
CYS
FUR
FUR
FUR
GLY
GLY
GLY
HIS

HIS

HIS

HIS

HIS

HIS
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPINID  SEQ
CH3

H

HA

HB1

HB2

H6

H7

H4

HA2
HA3

HA

HB1
HB2
HD2
HE1

HA
HB
HG1
HG2

HA
HB
NH1
NH2

o1 01 01 O1 O & BB BB OWOWWWWWWDNMNDNDNMNNMNOOOERFP EFEPPEFPPEFP P

ppm

191
8.49
4.65
3.53
3.33
7.48
8.00
7.87
8.60
3.80
3.75
8.15
4.70
3.09
2.98
7.33
8.94
7.92
4.17
2.05
0.90
0.87
8.17
4.24
1.25
7.02
7.27
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Compound 7d (X: Br) strategy B
AcCys(d)GlyLysValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

0 ~7 o)
- H
AcHN . N
N/\n/ \N/\n/ NH,
H H
o) o)
S

B) preparative HPLC tR= 15.055 min; ES-MS: calculated [M + H]", 636.2943, found
m/z 636.2976 ([M+H]"). White solid

HPLC profile of the reaction crude product:

3 MWD1 A, Channel 1 (mAU) st 210 nm (C:\CHEM32\1\DATA\SDL'acCGKVA_5Br-furazan.D)
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MS spectrum of 7d after purification:

x10 4 +ESI Scan (2.1-2.2 min, 3 Scans) Frag=200.0V Kpep_5Br_fr4..d Subtract
24

O Cy7HaoNgO;S*
AcH
636.2976

N
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151 s o o
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Counts vs. Mass-to-Charge (m/z)

Hz, dmso-dg, 298 K)

C) 'H-NMR (600 M
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D) Expansions of 2D TOCSY and 2D ROESY NMR (600 MHz, dmso-dg, 298 K)
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E) Assignment table
Compound 7d

RES
N-term Ac
CYS
CYS
CYS
CYS
FUR
FUR
FUR
GLY
GLY
GLY
LYS
LYS
LYS
LYS
LYS
VAL
VAL
VAL
VAL
VAL
ALA
ALA
ALA
CO-NH2
CO-NH2

SPIN ID
CH3
H
HA
HB1
HB2
H6
H7
H4
H
HA2
HA3
H
HA
HB/HG/HD
HE
HZ
H
HA
HB
HG1
HG2

HA
HB
NH1
NH2

wn
2
O

o1 o1 o1 01 O & BB B DWW WWWDNDNDNMDMNNMNOOOORF PEFPPEPPRFPPRE

ppm
1,91
8,49
4,66
35
3,32
7,48
8,01
7,88
8,58
3,78
3,78
7,95
4,38
1,71-1,55-1,33
2,79
7,64
7,87
4,17
2,04
0,88
0,86
7,89
4,22
1,23
7,02
7,32
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Compound 7b (X: CI) strategy B
AcCys(b)GlyLysValAlaNH,

A)  Structure of benzofurazan/peptide conjugates

o) ~ o)
- H
AcHN ! N
N \N/\n/ NH,
H H
o) o)
s
N
— \

~ 7/

SO,H

B) preparative HPLC tR= 12.248 min (co-eluted with the substrate employed b-Cl);
ES-MS: calculated [M + H], 716.2503, found m/z 716.2564 ([M+H]"). yellow solid

HPLC profile of the reaction crude product:

[ MWD1 A, Channel 1 (mAU) st 210 nm (C:\CHEM32\1\DATA\SDL'acCGKVA_5Cisuffobenzofurszan.D)
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MS spectrum of 7b after purification:
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F) Fluorescence spectrum (Aex = 380 nm)
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Abbreviations
Boc: tert-butoxycarbonyl
DBU:1,8-diazabyciclo[5.4.0]Jundec-7-ene
DCM: Dichloromethane
DIPEA:diisopropylethylamine
DMF: N,N-Dimethylformamide
DMSO-dg: Dimethylsulfoxide-ds
Fmoc: 9-Fluorenylmethoxycarbonyl
Fur: Benzofurazan
HOBt: N-hydroxybenzotriazole
PyBOP: benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium
'Bu: tert-butyl
TFA: Trifluoroacetic acid
TEA:Triethylamine

TIS: Triisopropylsilane
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