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Figure S1. HPLC analysis of the reaction mixture: azibenzil (11) (0.1 mM) in acetonitrile (80%
v/v) and aqueous HEPES buffer (20%, v/v) at pH 6.5 was irradiated with 365 nm light providing
full conversion of the starting material.
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Figure S2. HR-MS of the reaction solution obtained after photolysis of azibenzil (11,
PhCOCN_2Ph) solutions in aqueous acetonitrile (80% acetonitrile, 20% water, v/v) with
HCOONH; buffer (pH 7.3). The full conversion to a new substance with the same retention time,
but without absorption maximum at 319 nm, was observed (see Figure 2 in the main text).
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Figure S3a. 2D HPLC maps of the solutions of isomers 1-4 (for structures, see Figure S3b),

before and after irradiation in MeCN (80% v/v) and aqueous 10 mM ammonium formate buffer
(20% v/v; pH = 7.4), with 365 nm light, upon complete conversion. The m/z values of the main
peaks [M+2H]?" are given for the starting materials (m/z 528) and the main reaction products
(m/z 522).
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Figure S3b. Structures of compounds 1a, 1b, 1c and 1d (isomers 4, 3, 1 and 2, respectively), and
the parent rhodamine dye.
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Figure S4a. Irradiation of isomers 1-4 (12 uM, for structures, see Figure S3b) in MeCN (80%
v/v) and aqueous 10 mM ammonium formate buffer, pH = 7.4 (20% v/v). The samples were
continuously stirred and kept at 20°C during irradiation with 365 nm light. Absorption at 498 nm
and emission at 528 nm (Aex = 470 nm) were monitored and read out at fixed time intervals.
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Figure S4b. Absorption spectra (normalized to the intensity of the band with the maximum at
498 nm) of compounds 1a (purple), 1b (blue), 1c (black), 1d (red) and the parent N,N’-bis(2,2,2-
trifluoroethyl)rhodamine (grey) before (A) and after (B) photoconversion by irradiation with 365
nm source. For structures, see Figure S3b. Solvent: aqueous acetonitrile (80% acetonitrile, 20%
water, v/v) with addition of HCOONH4 buffer (pH 7.3).
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Figure S5. Normalized fluorescence (right) and absorption (left) transients during irradiation of
isomers 1-4 (1a-d, 12 pM) with 365 nm light, as solutions in MeCN (80%) and aqueous 10 mM
ammonium formate buffer; pH = 7.4 (20% v/v). Samples were continuously stirred and kept at
20°C during irradiation. Absorption at 498 nm and emissionat at 528 nm (Aex = 470 nm) were
monitored at read out at fixed time intervals. The emission intensities were divided (normalized)
by the corresponding initial value for each compound, and the initial absorbance was subtracted
for each sample.
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Bromorhodamines 6a (5’-Br) and 6b (6’-Br)

Probe: shs475-5-iso3

Losungsmittel : MeCN/H20 Aufgabemenge: 3.0l

Saule: Phenomenex Kinetex C18 2.6 ym Lange: 75 mm io: 3.0 mm
FluB (ml/ Min) : 0.5 Temperatur 25.0

Detektor: DAD-3000 Pumpe: HPG-3200SD Sampler: WPS-3000

Laufmittel: A = Acetonitril 0.1% FA B = Wasser 0.1% FA
Gradient: A20.0% B80.0%  ====> A 100.0 % B00% T=10Min.
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"HNMR (400 MHz, CD;CN) 5 8.11 (d, J= 1.8 Hz, 0H), 7.89 - 7.75 (m, 1H), 741 (d, J= 1.6 Hz, OH),
7.11(d, J=8.2 Hz, OH), 6.64 — 6.55 (m, 4H), 6.46 (dt, J=8.7, 2.8 Hz, 2H), 5.27 (t, /= 6.9 Hz, 2H), 3.96

— 3,78 (m. 4H).
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19F NMR (376 MHz, DMSO-dy) & -70.53 (t, J = 9.6 Hz, 12F) ppm.
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Bis(rhodamine) acetylenes 7a (peak 3), 7b (peak 2), and 7c (peak 3) are 5,5'-, 5,6’- and 6,6'-
isomers, respectively.

Probe : shs477-31-is03

Loésungsmittel : MeCN/H20 Aufgabemenge: 3.0pl
Saule: Phenomenex Kinetex C18 2.6 ym Lange: 75 mm io: 3.0 mm
Flu® (ml/ Min) : 0.5 Temperatur : 25.0
Detektor: DAD-3000 Pumpe: HPG-3200SD Sampler: wpPs-3000
Laufmittel: A = Acetonitril 0.1% FA B = Wasser 0.1% FA
Gradient: A20.0% B 80.0 % — A 100.0 % B 0.0% T=10 Min.
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Analytical HPLC traces and NMR spectra of the individual regioisomers 7a (peak 3), 7b (peak

2) and 7c (peak 1) isolated by means of preparative HPLC
Compound 7a

Probe: shs477-31 iso3 prep Peak 3 RT=11,0
Lésungsmittel : MeCN/H20 Aufgabemenge: 3.0pl
Saule: Phenomenex 26 pum Lénge: 75 mm i0: 3.0mm
FluB (ml/ Min) : 0.5 Temperatur 25.0
Detektor: DAD-3000 Pumpe: HPG-3200SD Sampler: wps-3000
Laufmittel: A = Acetonitril 0.1% FA B = Wasser 0.1% FA
Gradient: A200% BB0O0% -——> A 1000 % B00%  T=10Min
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'H NMR (400 MHz, Acetonitrile5) 6 8.16 (dd, /= 1.5, 0.8 Hz, 1H), 7.90 (dd, J=8.0, 1.5 Hz, 2H), 7.26 (dd, /= 8.0, 0.9 Hz, 2H), 6.63 (d, J=8.7 Hz 3H), 6.59 (d,
J=24Hz 3H), 648(dd, J=8.7, 24 Hz, 4H), 5.28 (t, / = 7.0 Hz, 3H), 3.89 (qd, /=93, 6.8 Hz, §H).
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Compound 7b

Frobe : shs4([-31 iso4 prep Peak £ H1=10.5 nach

Lasungsmittel : MeCN/H20 Aufgabemenge: 3.0l
Saule: Phenomenex 2.6um Linge: 75mm i0: 3.0 mm
Fluf {ml/ Min) : 0.5 Temperatur 250
Detektor: DAD-3000 Pumpe: HPG-32005D Sampler: WPS-2000
Laufmittel: A = Acetonitril 0.1% FA B = Wasser 0.1% FA
Gradient: A200% B800% —= A100.0% B 00%  T=10Min
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"HNMR (400 Mz, Acetonitrile~ds) 5 7.46 (dd, J= 14, 0.7 Hz, 1H), 7.25 (dd, J=8.0, 0.7 Hz, 1H), 574 (s, SH), 4.01 - 3.91 (m, 11H).

5 8.17(dd, J= 1.6, 0.7 Hz, 1H), 8.09 (dd, J = 8.0, 0.7 Hz, 1H), 7.89(dd, J =80, L4 Hz, 5 6.81(d, /=88 Hz, IH),6.75(d, /= 8.8 Hz, H), 6,71 (dd, /=84, 2.4 Hz, 2H), 6.62 (dd,
1H), 7.86 (dd, J=8.0, 1.5 Hz, [H). J=88,24 Hz, 1H), 6.59 (dd, J=8.8, 24 Hz, IH).
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L7.4
= H
7oA N eaNW
| | ! ij | L

.

F3

r7.6

r7.8

7.39,7.9 7
O isomer 2 8.0

£ Fx 8.2
HN®
Fe.4
F8.6
8.8
HN.__CF,
Lo

86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64
f2 (ppm)
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vb_comp_7_iso2_gHSQCAD_01 Lag
{413,309,
3 >
7.40,127.57 126 0
8.07,128.37) F50
@} 128
TELIBBO oo
(337,131.11) @; ) H3o0
{7.00,130.2° [
@;9.02,133.12} 32 E r60
o
134 pu
{7,99,135‘51)‘® |46 1
138
- T T Lso
8.0 75 7.0
f2 (ppm)
90
{6.94,9726@
- rio0
{5.53,113.545 110
120
compound 7b
{7.40,127.53 gHSQC, 400 MHz, CD;0D
@ {7'61'129'5%5 )‘5 7.04,130.29)
8 8.02,133.1 @ b r130
J '[7.00,130.25}
{7.99,136.61};
ri40
——— T —— T ————T T T T T
86 84 82 80 78 76 74 7.2 7.0 6B 66 64 62 6.0 58 56 54 52 50 48 46 44 42 40 38 36 34 3.2 3.0 28 26 2
2 (ppm)
vb_comp_7_iso2_gHMBi ?@E&g,ﬁ} 63,8944}
43,2&,91.11&{7.90,91.12 J
{ﬁ.?s,qusgg
{6.76,111.56;
{a.as,mmﬁz\g
‘(6.85,111.54}
{4.08,120.93,
{7.32,124.20 {4.06,123.73
%9 {4.03,126.52
{7.94,128.76),  {7.53,126.86]
790,131.0& {6.73,130.26] e
| {8:19,128.07} T =
'53‘133'“}\n 17.32,129.70}
Js.zs,na.w;
Ay 4.04,154.15),
{6.93,155.75 6.85,155.74} compound 7b, gHMBC; "H: 400
g@g MHz, C: 101 MHz, CD50D
{&15,167.21&
I ‘\{8.28,157_04}
T T T T T T T T T T T T T T T T T T T T T T T T T T
36 84 82 80 78 7.6 74 72 70 68 66 64 6.f22{ 6.0 5.8 56 54 52 50 48 46 44 42 40 38 36
ppm)

o0

r100

riio

ri20

ri30

ri40

150

r160

170
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Compound 7c
Probe : shs477-31 iso4 prep Peak 1 RT=9.8 nach N

Lésungsmittel : MeCN/H20 Aufgabemenge: 3.0 pl
Saule: Phenomenex 2.6 ym Lange: 75 mm i0: 3.0 mm
Flu® (ml / Min) : 0.5 Temperatur 25.0
Detektor: DAD-3000 Pumpe: HPG-3200SD Sampler: wpSs-3000
Laufmittel: A = Acetonitril 0.1% FA B = Wasser 0.1% FA
Gradient: A200% B80.0% -—-> A 100.0 % B00%  T=10Min.
7 shs477 #43 [manually integrated] UV_VIS_5 WVL:500 nm
2,500~ = ==
1 w
2,000}
5 .500—_
<<
E ]
8 1,000
E B
S ]
2 ]
< 5004
-500_- r T T T T T L)
0.0 2.5 5.0 7.5 10.0 12.5 15.1
Time [min]
110- #43 shs477-31 iso4 prep Peak 1 RT=9,8 nach NMR - Peak #1 at 5.86 min
4 %
s 504.68
ao—-
60 24361
40 289.80
20
o]
1 nm
71 0 o T T T T T T T T T T 1
220 250 300 350 400 450 500 550 600 650 700
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'HNMR (400 MHz, Methanold;) 6 8.32 (d. J=7.9 Hz, 1H), 8.00— 7.91 (m, 1H), 7.63 (d../= 14 Hz,
1H), 7.19 (d, J = 9.2 Hz, 2H), 7.13(d, J = 2.1 Hz, 2H), 7.00 (dd, J=9.1, 22 Hz 2H), 423 (q. /=90 Hz,

Compound 7c (isomer 1)

4H).
vb_comp 7_isol PROTON M7 £2% 383205387 2 3 #:NMR, CD30D, 400 MHz
BB NN NNNNNRNNNG S <<
NN e =4
I
E (@
423
1
!
" 0 R
I T T
& b dLhh <
S e - ey %
S o o | SN ¥
‘ ‘ ‘ T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T ‘
)0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
f1 (ppm)
vb_comp_7_isol_CARBON_01 b= e,
N o
) ol 5 8
Compound 7c (isomer 1) v [
B3C-NMR, CD;0D, 101 MHz BENMR (101 MHz Methanolds) 5 45.24 (q, /= 343 Ha).
£ 2 S :
B < ¥
] \ I
ek o on [ & =
e R S
ARAAR R AN | & R
R e e [ 160

20

T T T T T
130 125 120 115
f1 (ppm)

A o O

150

140

ri30

ri20

ri10

100

o0

80

r70

r60

40

r30

r20

45.5
f1-(ppm)

(CD1),S0

45.0

44.5

230 220

180

T T T T
210 200 190 170 160

T
150

140

T
130

120 110

1 (ppm)

T
100 90 80 70 60

r7s

r70

r65

r60

r55

50

r45

F40

r35

r30

r25

r20

ri5

rio
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Bis-rhodamine ethanones 8a [5(CH2),5(CO)] (peak 4), 8b [6(CH),5(CO)] (peak 3),

8¢ [5(CH2),6(CO)] (peak 2) and 8d [6(CH-2),6(CO)] (peak 1)

HPLC trace of the mixture of regioisomers

Chromatogram C:\Clarity Chrom\WORK1\Hey dar\SHS479-31-1501234-ACN-H20 +50mM-AcO NH4-Buff-40-60-70-30-254-630nm C4,10 Mikron, 1.2 ML,250x4mm,30min,

[AYd

t%d

ONH4 -Buffer - C4,10 Mikron,1.2 ML,250x4mm ,30min,50m MAcONH4-Buffer - 16_09_2020 15_23 - DAD 6.1L: Channe

n, 1.2 ML,250x4mm,30min, SOmMAcONH4-Buffer - 16_09_2020 15_23 - DAD 6. 1L: Channel 2

0.8 ' \cON 80
n, 1.2 ML,250x4mm,30min, SOmMMACONH4-Buffer - 16_09_2020 15_23 - DAD 6. 1L: Channel 4
o~
-
0.6 o
= 60 o
g o g
8 | g
g 0.4 < g
s I 0
Neo g [
b 20
.‘xcni{ jcoi wcne:‘s((‘co; 5((:»1'_::?(50; ﬂ(CPliJ CO) f A “ “ \‘
0.0‘ —= - *r.‘.r'.\.r..*..J_ T ——
0
0 5 10 15 20 25 30 35
[min.]

Time

HPLC traces and NMR spectra of the isolated individual regioisomers 8a-d

Chromatogram C:\Clarity Chrom\WORK1\Heydar\SHS479-31-Is01-A CN-H20 +50mM-AcONH4-Buffer-40-60-70-

30-254-630nm C4,10 Mikron,1.2 ML,250x4mm,30min,5

isd

ONH4-Buffer - C4,10 Mikron,1.2 ML,250x4mm ,30min,50m MAcONH4-Buffer - 16_09_2020 12_29 - DAD 6.1L: Channg
n, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_ 2020 12_29 - DAD 6. 1L: Channel 2
0.8n,1.2ML2 4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 12 - DAD 6.1L: Channel 3
n, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 12_29 - DAD 6. 1L: Channel 4
n, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 12_29 - 498.78
0.6-
o
£ E
2 04 3
<L @
0.2-
6(CHs),6(CO)
(Iso1)
0.0
T T T T T 0
0 5 10 15 20 25 30 35
[min.]

Time
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Chromatogram C:\Clarity Chrom\W ORK1\Heydar\SHS479-31-Is02-ACN-H20 +50mM-A cONH4-Buffer-40-60-70-30-254-630nm C4,10 Mikron,1.2 ML,250x4mm,30min,5

[m&bd

H4-Buffer - C4,10 Mikron,1.2 ML,250x4mm,30min,50m MAcONH4-Buffer - 16_09_2020 13_10 - DAD 6.1L: Channg
-2 ML,250x4mm,30min, 5S0mMAcONH4-Buffer - 16_09_2020 13_10 - DAD 6.1L: Channel 2
400+ .2 ML,250x4mm,30min, 50mMAcONF er - 16_09_2020 13_10 - DAD 6.1L: Channel 3
.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 13_10 - DAD 6. 1L: Channel 4
.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09 2020 13_10 - 499.9
300~
@
o
=
8 200-
2
8
<<
100-
5(CHz),6(CO)
(Is02)
0
= 100 T T T T
0 5 10 15 20 25 30

Time

k%d

-20

0

35
[min.]

sjusuodwo)

Chromatogram C:\Clarity Chrom\W ORK1\Hey dar\SHS479-31-Is03-A CN-H20 +50mM-AcONH4-Buffer-40-60-70-30-254-630nm C4,10 Mikron,1.2 ML,250x4mm,30min,5

(Al

n

x4 min, 50mMAcONH

n, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16,

13

-

DAD 6.1L: Channel 3

_09_2020 13_54 - DAD 6.1L: Channel 4

1.0n. 1.2 ML, 250x4mm,30min, S0mMACcONH4-Buffer - 16_09_2020 13_54 - 497.67

Absorbance

0.5-

ONH4-Buffer - C4,10 Mikron,1.2 ML,250x4mm ,30min,50m MAcONH4-Buffer - 16_09_2020 13_54 - DAD 6.1L: Channg
n, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 13_54 - DAD 6. 1L: Channel 2

16_09_2020

6(CH),5(CO)
(Is03)

0.0

15

Time

20

25

104273

isd

35
[min.]

sjuauodwo)
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Chromatogram C:\Clarity Chrom\W ORK1\Heydar\SHS479-31-Is04-ACN-H20 +50mM-A cONH4-Buffer-40-60-70-30-254-630nm C4,10 Mikron,1.2 ML,250x4mm,30min,5

[AUg
ONH4-Buffer - C4,10 Mikron,1.2 ML,250x4mm ,30min,50m MAcONH4-Buffer - 16_09_2020 14_41 - DAD 6.1L: Channg
n, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 14_41 - DAD 6. 1L: Channel 2
4 2 ML,250x4mm, 30 0mMACcONH4-Buffer 6_09 2020 14 _41 - DAD6 annel ¢
1l
in, 1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 14_41 - DAD 6. 1L: Channel 4
n,1.2 ML,250x4mm,30min, 50mMAcONH4-Buffer - 16_09_2020 14_41 - 497.67
3
g o
o @
E<] N
2 £
< 2] <))
1
5(CH5),5(CO)
(Iso4)
0 - ; 0
0 5 10 15 20 25 30 35
[min.]
Time
.1 13 1
NMR spectra of compound 8a [5(CH)-6(CO)]: “H (400 MHz) and **C{-H} (101 MHz)
'H NMR (400 MHz, Acetonitrile-ds) & 8.60 (dd, J= 1.6.0.7 Hz. 1H), 8.37 (dd, J= 8.1, L6 Hz. 1H), 7.87 - 7.84 (. 1H), 7.64 (dd, J= 7.9, 1.6 Hz, 1H), 736 (dd, J=8.0. 0.7 Hz, 1H), 7.18 (dd, J =
7.0,0.7 Hz, 1H), 6.63 — 6.55 (in, 8H), 647 (ddd, J= 8.7, 3.2, 2.4 Hz, 4H), 5.24 (dt, J= 12.1, 7.0 Hz, 4H), 3.89 (qdd, J= 9.4, 7.0, 2.2 Hz, 8H), 4.68 (s, 2H)
shs497-31-is04_8a_PROTON_OL L2600
CEEERRARCEEEBETIRRNANAANTGGRARRERERE .99&333553?3935 L BBEERNEGR
wmwmmmmmhhhhwwhhh 6615656 6 S5 S G666 A A LA S L [ o e S e | 2400
2200
Compound 8a, "H-NMR,
400 MHz, CD3C.N] ] Wi ! ) t J' 2000
1800
1600
B(dd)| | {D(dd)|F (dd) H (ddd) L 1400
8.37 7.64 | 7.18 6.47
A (dd) C (m)| | E tdd) Gfm) L (s) 1 {qdd) | 1200
8.60 7.86 736 6|59 68| 3.89
I-1000
800
600
| I [-400
I
; | 200
i A Lo
Sl LD R I T AT .
31a 3 518 FE = L = I-200
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 &5 7.0 6.5 6.0 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0

5.0
f1 (ppm)

ksd

sjuauodwo)
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shs#97-31-is04_8a_CARB@IN 01 ge
~ S o F

X
Y%
R (101 MHz Acetonitrile-d5) § 45.82 (dd, J = 32.7, 4.8 Hz).

139.77
138.58
138.30
136.17

—19
3

f
<
158
/
<
£
he
A

I.'-C.N 1
Compound 8a, "C-NMR,
101 MHz, CD3CN

"F’"\ 8a
L seHy), 5c0)

sl—o
Hn

(=]

CFs YY) CoR
\@//uo -\;J\ﬂ)

A

[

C

! =
Ao

126

T
130129128 127 125124

f1 (ppm)

9
M«
)
[e)
g <
N
A\
(o]
-
w
—13032
_129.02
128.55
élzaas —99.96
128.34
—127.01
12617
12594
125,56
_-125.08
—68.07
U"! T T
=
e e e e e ——

=
2
T

T T T T T T
46.2 46.0 45.8 45.6 45.4 45.2 45.0
f1 (ppm)

T
46.4

r70

r65

55

50

200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50

f1 (ppm)
NMR spectra of compound 8b [6(CH2)-5(CO)]: *H (400 MHz) and *C{*H} (101 MHz)

"HNMR (400 MHz, CD;CN) 5 8.48 (dd, J = L6, 0.8 Hz, 1H), 8.24 (dd, J=8.1, 1.6 Hz, IH). 7.93 (dd, J= 7.9, 0.7 Hz, IH), 7.56 (dd, J=7.9, 1.4 Hz, IH), 7.28 (dd, J=8.1, 0.7 Hz, [H), 7.11 (dd.

J=14,0.7 Hz, 1H), 661 (d, J=8.7 Hz, 2H), 6.58 — 6.57 (m, 3H), 6.56 (d, J =7.6 Fiz, 2H), 6.52 (s, [H), 6.45 (ddd, J =89, 6.7, 2.4 Hz, 4H), 5.23 (dt, J= 11.7, 7.0 Hz, 4H}, 3.95— 3.79 (m, §H)

456 (s, 2H).

shs497-31-is03_8b_PROTON_01

1500

F1000]

500

H
(m 6.65 6.60 655

6.50
3.87 1

(ppm)

0.98—
092
1.06—x
0.93-T
0.97—

in | 095
4.04-J

o

2w =

8.0 6.5 6.0

5.0
f1 (ppm)

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100
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shed97-31-is03 Bbmkwmc AREBBERISBRARALERY . =
o ¥ BRENEEITENRSEESEIY i 3
2 BE  SaRLhanIRAaRnRNH Sa0f g 3
I N R \/ \‘-%-—L;Eééa\ fe=T] R |
e NMR (101 MHz Acetonitrite-ds) 5 45 80 (dd /=334, 43
5% 8= e Ldkp!
il v
160
3C NMR, 101 MHz, CDsCN
40
2 T HEEE 80
N .
. " ™ T
r Fo 60
T T T
110 105 100
f1 (ppm}) 40
20
‘ 35
I 1]
et peie bt ED_ et tobpteiteitng 30
47 46 45 44 25
f1 (ppm)
: 20
1,4-dioxane
ris
F10
3
w—n
-5

Do 190 180 170 160 150 140 130 120 110 fl(OD ) 90 80 70 60 50 40 30 20 10 0
1 (ppm

NMR spectra of compound 8¢ [5(CH2)-6(CO)]: *H-, gCOSY, BC{1H}-, gHSQC and gHMBC.

shs497-31-is02_PROTON_01_8c[5(CH2)-6(CO)]-Ketone CD3CN)

nhynoERer Do oco@mEhe LT T o LITOnaRNEn NodocogmhhomEmmm

NNNN*ZD,DQW,W,'“"‘,"‘“’,QQDQG\D““"”’,“‘““"“‘,”‘,"! ,,‘f$$‘r"’,$,"‘i ,NNH@UEU‘U‘TWOQWW,@WWWWW

09O WOMNMNII M NS NN o \uu:@uzwwwwvwo\uwmmmmmmmvm,ﬂmmm”mmmmmmmm

T N N Y R e - - L |
Dy e S —

'HNMR (400 MHz, A cetonitrile-) § 8.26 (dd, J= 8.0, 1.4 Hz, 0H), 8.09 (d. J = 8.1 Hz, UH), 7.88 (1,
J=1.1Hz 0H). 7.74 (d, J= 1.5 Hz, 0H), 7.50 (dd, J= 8.0, 1.6 Hz OH), 7.08 (d, /= 7.9 Hz, 0H), 6.63 —

'H-NMR, solvent: CD3CN, 6,49 (m, 4H), 645 (dt. J= 8.8, 2.5 Hz ZH), 5.26 (dt, J= 10.0, 7.0 Hz 2H). 3.87 (qdd. J=9.5, 7.0, 2.8
400 MHz "H Hz, 4H).
B (d) H (dt)
8.09 6.45
A (dd) | C (t)| E (dd) G (m)
8.26 |7.88| 7.50 6.57

L} T i
£ o =
— o +
6.0 5.5 5.0 4.5 4.0 3.5 3.0 z5 2.0 15 1.0 0.5 0
f1 (ppm)
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shs497-31-is02_gCOSY_01_8c[5(CH2)-6(CO)]-Ketone CDICN)

gCOSY, salvent: CO3CN,
400 MHz 'H

.:7.51‘?.1%@ {7.03.7_09)@ 0

{7.11,7.10}

(% 50,?.51@{7.10,7.51@
0
{7.75,7.75 b 253,7.50)
{7.89,7.89]

{8.084 09
10,8.28)

{8.23,82

8.88,8.26)

o

=6.45,6.60}
Y6.53,6.73)

{s.z4,3.asga
5312807 U s.28,2.89)
{4.35,4.35
(4.49,4.40 ﬁ

] 5]

{235 2@
{5.29,5.20) " {5.26,5.27}

{3.&8,5.28@

AN

(3613 mk@
I E6.3.8@
{3.91,2.507 5 2.89,3.88)

T T T T T T T T T T T T T T T T T T T T T
84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44

T T T T 1
42 40 38 36 34

3.

.

5

0

4.5

5.0

5.5

6.0

6.5

F7.0

7.5

8.0

8.5

f2 (ppm)
shs497-31-is02_CARBON_01_8c[5(CH2)-6(CO)]-Keton CD3CN) )
= it Degshe @ @agg@nxag‘mssfmasc - o
N e e R N . B | b
C NMR (101 MHz, acetonitrile-ds)
& 45.33 (d, J=334 Hz).
LRELLE -] g amegdohaane
EORLES g Bh HEERERSAAES
S N TSRS
‘l [ | I Wl N I\
I
il Ll 1
T T T T T T T
155 150 145 140 135 130 125
f1 (ppm)
|
Il
]
ﬁ IL
’ " i o . J— ” ; J
T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 1o 100 90 80 70 60 50 40 30 20 10
1 famm

S25



shs497-31-i502_gHSQCAD_01_8c-[5(CH2)-6(CO)]-Ketone CD3CN)

gHSQC, solvent: CDsCN,
400 MHz 'H, 101 MHz °C

.

{7.88,124.72
{8.09,125.88
1 B
8.26,130.24}
ﬁa [}

‘E %7.74.126.45?

{6.60,99.32 6.56,59.27}
OO o

{6.45,110.9,

{7.09,124.43ﬁ

{7.50,137.50]
gﬁ@ ]

o
{4.48,45.62 «
Qo @

° &

{3.87,45.16

%
o Pl

T T T T T T T T T T T T T T T T T T T T T T
83 82 81 80 79 78 77 76 75 74 73 72 71 7.0 69 68 67 66 65 64 63 62 48 4.7 46 45 44 43 42 41 40 39 38 3.7 36
£ frrm)

F4s

95

100

105

F110

r115

120

125

130

135

F140

shs497-31-is02_gHMBCAD_01_8c-[5(CH2)-6(CO)]-Ketone CD3CN)
{7.50,45.54&
gHMBC, solvent: CD3CN,
7.74,45.85) 400 MHz 'H, 101 MHz "*C
{7.88,85.65& (s.sz,es.usg
"6.61,85.641 90
{6.45,99.51}1 {5.26,9‘9‘5151
= 100
{6.60,109.0: éﬁ.qs,mg.za} ST
% ; o Si, 110
Gl 1656109510
8.26,124.93} el 120
26,124, = {3.88,125.15} ||
J (7.50,125.68}. 7.08,128.08 {4-‘“’-125-55g {3.86,127.94,
178813041 708 131,477 = & = 0
G‘{BJE’ 131453 {7.08, 137.72& {4.48,137.87), = {33.,{130.74?,
5.09,143.40 E:
. }}_, \7.74, 138.11} - 40
{6.52,150.53, {(3.87,15061),
(8.09, 154,32& L ‘52-59& 6.52,153.52} = &- F150
{6.60,150.677 -
(7.74,152.50} "6.62,153.65} .
{8.09,169.28 {?‘74,170‘02\.
170
-180
190
Ja‘zs, 197.53}“57.33,197154} {4.43,197.&4%
= ~200
T T T T T T T T T T
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35
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shs497-31-is02_FLUORINE_01_8c[5(CH2)-6(CO)]-Ketone CD3CN)

F NMR (376 MHz, acetonitrile-d) 5 -72.85 (1d, /= 9.3, 4.6 Hz).

233858
RRERRE
R
A fta)
.85
T
g
T T T T = T T T
725 726 727 728 729 730 731
f1 (ppm)
)
8 n
3 B
4 5
: : : : : . : . . : : : : : . : . : : : . : : .
3 220 1 o0 -0 -20 -30 40 50 60 70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
f1 (ppm)

NMR spectra of compound 8d [6(CH2)-6(CO)]: *H (400 MHz) and *C{*H} (101 MHz)

shs497-31-iso1_8d_PROTON_01 z
"HNMR (400 MHz, CD:CN) 5 5.22 (dt, J= 9.8, 7.0 Hz 4H), 4.31 (s, 2H), 3.87(qdd. J=9.4, 7.0, 5.3 Hz 8H)
I e o — gmeEresnETODDD - 2400
NAANNAN MO EBBBBBBREDBHKDK
Sadaad i g g e i B o S
'H NMR (400 MHz, A cetonitrile-dy) & 8.09 (dd, J= 8.0, L4 Hz, 1H), 8.00(dd,J= =4 |
8.0, 0.8 Hz, 1H), 7.83 (dd. J = 7.9, 0.7 Hz, 1H), 7.70 - 7.68 {m. 1H), 741 (dd, J =7.9, Lssiga
1.4 Hz, 1H), 692 6.8 (m. 1H), 6.56 (dd, J = 10.6, 2.4 Hz, 4H), 6.48 (dd, J= 87, 23
Hz, 4H), 6.41 (dt, J = 8.7, 2.6 Hz, 4H),
2 1 4-dioxane 060
F-2500 J
o0d 1800
L1500 1600
1000 F1400
> C ()8 (ada) r7£200
jjd 431|387
= 2 B ro 1000
T T T 2 T T =
80 78 76 74 72 7.0 68 6 6.4
1 (ppm) 800
600
400
n
K 200
AL [,
T o [T
% B =
< = = F-200
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
f1 (ppm)
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SMg4Y /-3 1-1S01_B0_LAKDEIR UL 5R
8 88 e
| N/ N
AR 83
FRYR a8
VNS L8 100
| ” 50
1! “
i | M

155 |154 153 152 151 | 180
1 (ppm}

§(CH;),6(CO)

—133.08

e NTR
(=4
il

A3
~ 1303
130,26

L

(101 MHz, CD,CN) § 43.80 (q.f=34.1, 33.1 Hz).

—99.87
_+B570
—68.06

11151
11145

L

133 1

T
2 1311,

30 129 128 127 126 125 124
1 {ppm)

—47.00

R I BT

110 109
f1 (ppm)

r1008

50

T T T T T T
‘00 190 180 170 160 150

T T
120 110

T
100 90 80 70 60 50
f1 (pom)

T
40 30 20 10

Bis-rhodamine diazoketones la [5(N2),5(CO)] (isomer 4), 1b [6(N.),5(CO)] (isomer 3), 1c
[5(N2),6(CO)] (isomer 1) and 1d [6(N2),6(CO)] (isomer 2)

HPLC trace, isomer 1, 1c [5(N2),6(CO)]

Chromatogram C:\Clarity Chrom\WQRK1\Heydar\SHS505-13-Iso 1-ACN-H20 +50mMNH4A cO -40-60-70-30- 30min-254-630nm C4,10 Mikron, 1.2 ML,250x4mm,30min,50

i%d

-20

[mAU]
-Buffer - C4,10 Mikron,1.2 ML,250x4m m ,30min,50m M NH4 AcO-Buffer - 30_09_2020 10_57 - DAD 6.1L: Channel
H
ML,250x4mm,30min, 50mM NH4AcO-Buffer - 30_09_2020 10_57 - DAD 6.1L: Channel 2 4
600 : [
ML,250x4mm,30min, 50mM NH4AcO-Buffer - 30_09 2020 10_57 - DAD 6. 1L: Channel 4
ML ,250x4mm,30min, 50mM NH4AcO-Buffer - 30_09_2020 10_57 - 498.78
~—
g 400 N
= (o}
S —
S o
] (o)}
<<
200
™
& o
2 ™ 501,),6(CO)
~ (Iso1)
o
0 = TAJ | ‘A\
T T T T
0 5 10 15 20 25 30

Time

35
[min.]

Sjusuodwio)
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HPLC trace, isomer 2, 1d [6(N.),6(CO)]

‘Chromatogram C:\Clarity Chrom\W ORK1\Heydar\SHS505- 11-Is02-A CN-A CN-H20 +50mM-AcONH4-Buf-40-60-70-30-254-630nm C4, 10 Mikron, 1.2 ML,250x4mm, 30

Absorbance

(AU

2.0

1.54

H4-Buffer - C4, 10 Mikron, 1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09_2020 14_17 - DAD 6.1L: Channe
1.2 ML,250x4mm, 30min, SO0mMAcONH4-Buffer - 01_09_ 2020 14_17 - DAD 6.1L: Channel 2

C 0 (

2 ML 0x4mm, 30min nMAcON uffer - 01_09 ) 14_17 - DAD 6.1L: Channe

1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09_2020 14_17 - DAD 6.1L: Channel 4
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09_2020 14 _17
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09_2020 14_17

ksd

1.2 ML,250x4mm, 30min, S0mMAcONH4-Buffer - 01_09_2020 14_17 - 498.78 o
3
;
1.0 2
0.5 (=] o 6(N2),6(CO) 120
= ﬁ (Is02)
@ S
0.0 b N
' T T T [ T ‘ ‘ T 1 0
0 5 10 15 20 25 30 35
[min.]

Time

HPLC trace, isomer 3, 1b [6(N2),5(CO)]

‘Chromatogram C:\Clarity Chrom\WORK1\Hey dar\SHS505-11-1s03-ACN-ACN-H20 +50mM-AcO NH4-Buf-40-60-70-30-254-630nm C4, 10 Mikron, 1.2 ML,250x4mm, 30

Absorbance

[Ad

i%d

H4-Buffer - C4, 10 Mikron, 1.2 ML,250x4mm, 30min, 50m MAcONH4-Buffer - 01_09_2020 15_04 - DAD 6.1L: Channe
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09 2020 15_04 - DAD 6.1L: Channel 2
0.841.2m x4mm, 30min, S50mMACON -01_09 5 04 - DAD 6. 1L: Channel 3
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09 2020 15_04 - DAD 6. 1L: Channel 4
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09 2020 15 04 - 498.78
0.6
()
o
3
=]
S
0.4 a
@
0.2 < ©Q 5
o~ (=)}
AN 6(N),5(CO)
: — (Is03) -20
= :
0.0 | ﬂ
) I I Ny
T T T T T T 0
0 5 10 15 20 25 30 35
[min.]

Time
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HPLC trace, isomer 4, 1a [5(N.),5(CO)]

‘Chromatogram C:\Clarity Chrom\WORK1\Heydar\SHS505-11-1s04-A CN-ACN-H20 +50mM-AcONH4-Buf-40-60-70-30-254-630nm C4, 10 Mikron, 1.2 ML,250x4mm, 30

[Ad isd

H4-Buffer - C4, 10 Mikron, 1.2 ML,250x4mm, 30min, 50m MAcONH4-Buffer - 01_09_2020 15_49 - DAD 6.1L: Channe
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09_ 2020 15_49 - DAD 6.1L: Channel 2
0.8-1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09_2020 15_49 - DAD 6.1L: Channel 3
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09 2020 15_49 - DAD 6.1L: Channel 4
1.2 ML,250x4mm, 30min, 50mMAcONH4-Buffer - 01_09 2020 15_49 - 498.78
0.6
8
f=
©
e
=
2 0.4
<
0.2 = i
o o
— ) 5(N,),5(CO) -20
= o (Iso4)
~ «
0.0 1 \
E I I
T T T T 0
0 5 10 15 20 25 30 35
[min.]

Time

NMR spectra of compound 1a [5(N2), 5(CO)] (isomer 4)

shs505-11-is04_PROTON_01-1a-[5(N2)-5(C0O)]-Isa4-CD30D L

"HNMR (400 B Hz, M ethanol-d,) & 8.24 (dd, J= 1.8, 0.6 Hz 1H), 8.08 (d, /= 1.9 Hz, IH), 8.01 (dd, J=7.9, 1.7
Hz, 1H), 7.93 (dd, J= 8.0, 1.9 Hz, IH), 7.39 (dd, J= 7.9, 0.6 Hz, 1H), 7.34 (dd, J= 8.1, 0.6 Hz, 1H), 7.00 {(d. J= 9.0
Hz, 2H), 6.94 (d. J= 9.0 Hz, 2H), 6.87 (dd, J= 24, 1.3 Hz, 4H), 6.75 (dt. J= 9.0, 2.5 Hz 4H), 4.05 (qt, /=94, 4.6
Hz, 11H)

. Ay LT ]

ES8E ng - gons 5

Sooa od HSriss o
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 40 35 30 25 20 15 10 05 O

5.0
f1 (ppm)

sjuauodwio)
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1a 5(N),5(CO) " isomer 4"

P

shs505-11-iso4_gCOSY_01-1a-[5(N2)-5(C0)]-Iso4-CD30D B
6.6 {4.07,9.08 L
gCOSY, salvent: CD40D, 0
ls, 400 MHz 'H, 101 MHz *C 4.08,4.09)
4.5
6.8
£
g
G 5.0
7.0
L7.1 /Nw 5.5
L7.2 CFs
T T T T T T T T T T T 6.0
710 7.05 7.00 695 690 685 680 675 670 6.65 6.60
2 (ppm)
6.5
{6.97,6.7 76,6.79}
{7.03,6.78} 79,6.79
{6.99,6 a6} ' 70
{7'%'7‘28\8 {7.35,7.36 ,7.09} .
{B.04,7.42 743 1a 5{N),5(CO) " isomer 4"
17.96,7.36} %7.38,7.37} 7.5
{7.27,7.85]
{7. 95,?,%@ 11 {7.37,7.96; )‘@ GCF3 CFs
{8.10,8.11 L
N\ {7.50,7.95{ @ NH "
@: 8.07) 17.42,8.04}
i8.27,8.27)
8.5
r T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5

6.0
f2 (ppm)

f1 fnnm\
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shs505-11-is04_gHSQUAD_01-1a-[5(N2)-5(CO)]-Iso4-CD30D =
45,23}
&
gHSQC, solvent CD30D,
400 MHz 'H, 101 MHz "*C
£o0
a r9s
687,98, m@&)
2 100
126
{B07,127.
w 127 105
.24,128,52} L128
[}
Lo E
[=N
30 & F110
79243 pl
[ F131
{B.02,132.45] L132 {6.75,114.79,
115
\_J 133
T T T T
8.2 8.1 8.0 7.9
12 (ppm) F120
1a (5Na, 5CO)
"isomer 4"
125
{B.07,127.%8,
{7.33.128
)
! 1{;941:31.17@ {7.39,128.817 L _ 130
g B
5.93,131.55)
L135
———T—T——T T T T T T T T T T T T T T T L e E e A
83 82 81 80 79 78 7.7 76 75 74 73 72 71 7.0 69 68 67 66 65 64 63 42 41 40 3.9 38 3.7 3.6 35 34 33
72 (ppm)
108 80
shs505-11-iso4_gHMBCAD_01-1a-[5(N2)-5(C0)]-Iso4-CD30D
F110
{5,87,111.@11@ E
kﬂ_] riz g gHMBC, solvent: CD30D,
5.94 %‘-‘b
@@ = it 400 MHz 'H, 101 MHz 1C L 100
_87,113.47} 114
116
F110
T T T T T T T
695 6.90 685 680 6.75 670 6.65
2 (ppm) 120
{8.01,127.15% {7.81,127.23
; e {7.33,128.73]
- 6.95,130.32
{8'2"&31‘06}&; B 17.92,136.01} 7331 (70243218 é ¥ L130
2:33,135.08, - {6.74,130.227
{7.93,139.74] €7‘39.139,21§ {7.39,134.36}
{8.23,144.3 (8.01,144.40 140
23,144.37), 01,144, -
z{{s, 142.82) ; \I
150
v, {4.00,153.44?4 Es A
160
{8.10,170.42
170
8.24,169.39} E
155 =
f=
= 180
j‘
{B.E,mzmx {am,mzss&a i
190
1a 5(NJ),5(CO) " isomer 4" 160
T T T T T T
7.05 7.00 6.95 6.90 6.85 6.80 Lo
T T T T T T T T T T T T T T T T f2ripprr T 7T T T T T T T 1
5 84 83 82 81 80 79 78 772 76 75 /4 73 f?.(Z )7.1 70 69 68 67 682 41 40 39 38 37 36 35
2 (ppm
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shs505-11-iso4_FLUORINE_01-1a-[5(N2)-5(CO}]-Is04-CD30D
STANDARD FLUORIME PARAMETERS

F NMR (376 MHz, CD,0OD) § -73.43 (td, /= 9.1, 28 Hz) ppim.

T
g
T T T T T = T T T T T
=73:39 -73.41 -7343 -73.45 -73.47
f1 (ppm)

1a 5(N,),5(CO) " isomer 4

Lo
0.03 3 —

T T T T T T T T T T T T T T T T T T T T T T T
30 20 10 V] -10 -20 -30 -40 -50 -60 -70 -!;G ¢ —E;Cl -lo0 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
1 (ppm

NMR spectra of compound 1b [6(N2),5(CO)] (isomer 3)

shs505-11-i503_PROTON_01-1b-| [6 N2 S(CO)l Is03-CD30D
THNMR (400 M Hz, Methanol-d,) § 8. 6Hz, 1H), 8.14 (d, J=8.2Hz 1H), 7.93 (dd, J=7.9, 1.6 Hz. 1H), 7.89 - 7.84 (i, 1H), 7.44 (d,J= 1.7Hz 1H), 7.29 (dd, /=79, 1.1
Hz, 1H), 6.93 — 6.85 (i, 5H), 6.77 (dd,.! 5.7.33 Hz, 3H), 6.68 (ddd, J=9.0, 7.8, 2.3 Hz, 4H), 4.07 (g, J= |1 Hz, 4H), 3.96 (q, J=9.1 H.z,4H]
5 $
AR NEs e s sy TRRERR /g {ERRRRTRE3E2ELYS sg8ffnnn -
mwmwhhhhhhhh P P LY. DWW DD WD WD DWW WD g SF T T mmm
e ey ‘*—hat:-b»q N r— S =
"H NMR, 400 MHz
CD50D
1b 6(N2),5(CO) " isomer 3" "a_.oF
T T T T T
9.5 9.0 5.0 1.0 0.5 0.
f1 (ppm)



6.3

6.4

6.5

6.6

6.7

6.8

6.9

7.0

!

7.2

7.3

7.4

7.5

7.6

B

7.8

7.9

8.0

8.1

8.2

8.3

8.4

N Eagan g
5hs505-11-is03_gCOSY_01-1b-[6(N2)-5(CO)]-Is03-CD30D
gCOSY, 400 MHz 'H, CD30D
{7.70,7.18
{7.55,7.)5\‘ {7‘257_5)\
{7.96,7.3 {7.30,7.
33,732
{7. .47},\ {7.47,74
1
{8.17,7.89 {778?.7-?%.90,7.90}
{a.ze,r.ssk {7.94,7: {7.32,7.96
(eHY !
97,7.96} W
{8.16,8. 1@ {7.89,8.1
18.26,8.26 || 19,8.17} l
1b 6(N),5(CO) " isomer 3" e
T T T T T T T T T T T T T T T T T T T T T
8.4 8.3 8.2 8.1 8.0 79 7.8 1.7 7.6 7.5 7.4 73 7.2 £l 7.0 6.9 6.8 6.7 6.6 6.5 6.4
12 (ppm)

'H-"C NMR ((400, 101) MHz, cd;od) 8 (826 126.72), (R.17 127.60), (7.95 131.24), (7.89 126.44), (7.46 123.38), (7.31 127.24), (6.92 129.86). (6.90 96.86), (6.79 97.13), (6.79 129.91), (6.71 112.85), (4.09

43.82), (4.00 44.05) ppr.

shs505-11-is03_gHSQCAD_01-1b-[6(N2)-5(CO)]-Is03-CD30D

gHsQC, CD;0D,

"H: 400 MHz, ™C: 101 MHz

{8.23,126.06 (7.86,127.88
) @S.M,JZE.QE]
a

1b 6(N,),5(C0) " isomer 3"

{?.43,124.?6@
e 23,123.52@

{7.92, 132.62@

15

{6.68,114.33

11.29)
(OE!
6.80,13E 24}

H45

90

95

100

105

F110

F115

120

F12s

130

135

T
5 B84 8.

f2 (ppm)

T T T T T T T T T T T T T T T T T T
3 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65

T T T T T T
43 42 41 40 39 38 3.

7
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shs505-11-is03_gHMBCAD_01-1b-[6(N2)-5(C0)]-1s03-CD30D 96 z IlOD
\ a
& o
98 I~
gHMBC, CD;0D, Li1s
1. 13- 6.7
_I_'-|..4OU MHz, "“C: 101 54‘09112[)_91} 2 {(ppm) 120
17.85,123.40 o® : E 3.97,123.69}
{7.92,126.72] (6.74,127.53 s 3.94,126.496} 125
= - - é}a
C{:‘Eug,ue‘aesa
{7.86,130.93 {7.43,130.90
{8.14, 12(!31.288 @ @J {4.03,129.18} 30
@ {7.23,131.30§ {6.68,129.88) e
135
{?.28,138.922
140
{8.22,144.92 {7@)144‘89
2@@ & 145
(8.13,144.52}
i Nﬁ -150
s
CF: <> 28}
152 X @ 3.96,153.52} 155
M54 E 160
g
=
L1se rlﬂ? 165
{8.14,169.90] F110
Qt@ l1s8 170
F111
T T T T T T E\
695 690 685 680 675 670 F112 g <175
2 (ppm) =2 185
luus  #
{8.22,186.67} 17.92,186.69}
190
F114
115 195
1b 6(Ny), 5(CO) " isomer 3" . . . . . .
6.90 6.85 a.raz_n 6.75 6.70 6.65 200
T T T T T T T T T T T T T T T T T T T T m\ T T T T T T
86 85 B84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 6.7 4. 0 39 38 37 36 35 34
f2 (ppm)
5hs505-11-is03_FLUORINE_01-1b-[6(N2)-5(CO)]-Is03-CD30D
STANDARD FLUORIME PARAMETERS (
1%F NMR, 376 MHz, CD;0D ‘
J
“F NMR (376 MHz, Methanol-d,) 8 -73.42 {t.J=9.1Hz),-73.52
(t./=9.2Hz).
293 eFH
M oo [l =l
A, : [C)
742 -78.52
oy
g g
T T T = T = T T T
7330 -73.40 -73.50 -73.60 -73.70
f1 (ppm)
1b 6(N2),5(CO) "isomer 3"
s
Ll
oy
£33
sSa
T T T T T T T T T T T . T T T T T T T T T T T T
30 20 10 0 10 20 30 40 50 60 0 8 90 100 110 120 130 140 150 160 170 18D 190 200
1 (nnm
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Compound 1c [5(N2),6(CO)] (isomer 1)

shs505-13-is01_PROTON_01-1c-{5(N2)-6(C0)]-Iso1-CD3CN

"HNMR (400 MHz. Acetonitrile-d;} & 8.07 (dd, /= 7.9, 0.8 Hz, IH), 7.92 (dd, /= 7.9, 1.4 Hz, 1H), oie
773 (dd, J=82, 1.8 Hz, 1H), 7.56 (dd, J = 1.4, 0.8 Hz, 1H), 7.20 (dd, J=82, 0.7 Hz 1H), 6.62 - 6.5 “\’ ‘:f
(m. 6H), 6.46 (ddd. J = 11.9, 8.7, 2.5 Hz, 4H), 5.24 (1d, J = 7.0, 5.6 Hz, 4H JB,R?(qu.J= 164,68 3.5
Hz, OH). - - / /
"HNMR, 400 MHz, CDsCN
T T T
811 810 809 808 807 8.06 805 B8p4
f1 (ppm)
-
1c 5(N.).6(CO) “fsomer 1"
}N.\/CF,
L_)J u LY LL. s "
L, b T i T L
~EED ~ 8% = A
Scco & i e - b
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 i ?.0 5 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5
1 fnnm’
_A,/\_/W ! L __J\_J \_,\,
shs505-13-iso1_gCOSY_01-1c-[5(N2)-6(CO)]-Is01-CD3CN 0 (35
{5.23,3.89, {3.87,3.87,
{5.30,3 sa{
30,3, 45.26,3.89} {2.92,2.90]8=F1389,389} | 4.0
gCOSY, 400 MHz
CF; 1H G
F4.5
5.0
1.89,5.22
{5.235.25 {3.89;5. 2.06,5.30}
1c 5(N).6{CO) "isomer 17
() ®HMs26520 3.92,5.23}
EiEe]
6.0
{648,
CF. 51,6.50}
g é‘"saéf’ ? 49,662} L6.5
{60,508 \ o 16.45,6.50}
6.62}
\is.eu‘s.?s}
F7.0
{7757, 2:@ {7.20,7.21@@_27’7_26)
{7.23,7.21}
{7.91,?-56\(7.53,7.57 B
{7.73,7.74 {7.22,7.74
{7.90,7.90, m‘\{?iﬂi.ﬁg) @
{8.09,7.93} 7.96,7.93) 8.0
{8.08,8.09} (7.94,8.09)
-8.5
T T T T T T T T T T
8.5 8.0 ] 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f2 (ppm)
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shs505-13-is01_gHSQCAD_01-1c-[5(N2)-6(CO)]-Iso1-CDICN oy ro

(2.87,45.43
:@ |45

3

50

gHSQC, CD4CN

TH: 400 MHz, °C: 101 MHz Ea

60
65
F70
75
80
85
90

95

{5.57,9?.571\
{6.57,99.5
L

100

105

{6.45,111.21 Liio

16.59,111.11}
F115

(6.09,122.45} HI CF. F120
37.56‘12‘1.11} 2012536 oyt
8.07,126.44) bg p2sacy 125

{7.92,L30.20% {6.52,129.93] 1¢ 5(N.),.6(CQ) "isomer 1"
7.73,133.03} 3 130
@J '6.60,130.05}

F135

. T T T T T . T T : T T . T T : T T : T T T T
82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38
f2 (ppm)
SIS SIS L 4,:.mumuf\u-u-m,ﬁg.ss-ml-w,w

16.62,85.78}

{6.46,99.90/ {5.24,99.89
}59 59 gHMBC, CD3CN r100

TH: 400 MHz, "*C: 101 MHz
{6.57,108.53 Jms.ws.sﬁ} b

{5.24,111.56
r110
"6.57,109.61) &’

{6.58,111.557

{7,?3,12181&\ {3.91,122.74 120
{3.89,125.56
Y {3.88,128.34

7.92,124.48 7.20,125.69 -
{raa ¥ B‘{ ? ¥ {384,120.14

a

17.56,130.75}

jﬂﬁ?,lﬁ.!é!}
-
215252 {6.53,150.9 45.14,151.00;\, {387,451 ooE _
1771920 kh {6.57,153. 6.53,153.96} = ¥.

{6.61,15L.07F
{8.08,154.22} {6.62,154.10}

{7.73,122.81
js 07,169.58} §7,92,12& 4 = 182

125 184

ppm)

7.56,188.1 186
A

= 7.92,188.1

{7 55,130.75@ F130 188
{7.56,188.11] @2 1c 5(Nz), 6{CO) "isomer 1" r
\ )\s {7.92,130.88} 190
17.92,188.10} T T T T T T r190
80 79 78 7.7 7.6 7.5 7. L
. ‘ T o f2 {ppm)
80 79 78 77 76 75 74 L200
T T T T fz (ppmj T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

F I

fL (ppm)
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"F NMR (376 MHz, Acetonitriled) § -72.86 (td../= 9.4, 2.1

Hz, 12F) ppm.

shs505-13-is01_FLUORINE_01-1c-[5(N2)-6(CO)}-Iso1-CD3CN

STANDARD FLUORINE PARAMETERS

9F NMR, 376 MHz, CDsCN

88
89

j
%

CFy
g
-72.76  -72.80  -72.84  -72.88  -72.92  -72.95
f1 (ppm)
1e 5(N:). 6{CO) “isomer 1"
HN\/CFx
|
T
ga
Ss
3 22 10 0 -0 -2 -3 40 -5 -60 -70 -8 -9 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
1 (ppm)
NMR spectra of compound 1d [6(N2),6(CO)] (isomer 2)
shs505-11-is02_PROTON_01-1d-[6(N2)-6(C0)]-1s02-CD30D
"H NMR, 400 MHz, P 1| 2
solvent: CD30D
2 CF;/\N—I
'HNMR (400 MHz, M ethanokdy) § 8.11 (dd, /= 8.0, 2.8 Hz, 1H), 8.06 (dd, J= 83,27 Hz,
1H), 7.81 (d, J="7.0 Hz 1H), 7.63 (d, /= 7.3 Hz, 1H), 7.35 (s, 1H), 7.22 (s, 1H), 6.85 (s, 4H),
6.77 (s, 4H), 6.69 (s, 4H), 6.65 — 6.59 (i, 4H), 4.00 (ddt, J= 18.6,/8.9, 3.8 Hz, 8H) ppm.
\‘N
1d 6(N,), 6(CO) "isomer 2
HL_CF
R B L LY i
52 8§ %8 88Lg g
22 22 58 2433 g
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.
f1 fnnm)
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shs505-11-is02_gCOSY_01-1d-[6(N2)-6(CO)]-1s02-CD30D

gCOSY, 'H: 400 MHz,
solvent: CDs0D

|

{4.00,4.00, £

B +§

a2

=

=

V‘LBE,‘I.BG} {7.19,7.19]
s \f\

O \

T T T T
5.0 45 4.0 35 |
f2 (ppm)

98,7.58) {7«51,7.603%\I
(7.30,7.73){\ 775,178}
| | |
|
U\

{7.60,8.

=2

{7.788.

N

T T
8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5

f2 (ppm)
shs505-11-is02_gHSQCAD_01-1d-[6(N2)-6(CO)]-Is02-CD30D [40
PHMASJSE
h Fso
gHSQC, "H: 400 MHz,
solvent: CD30D 60
70
80
R0
{6,?4,9&7!&
{6.82,98.40} 100
(666,11437 . g5} 110
120
{7 1a,11§,21$
EB,OS, 129.08} @;?.60, 1 5}
15.03,128.61) ] ,117.54}% {ﬁ‘%’ncgnwﬁmnm} 30
TE %7.78130.53; : 1d 6(Ny), 6(C0) "isomer 2"
140

34 82 80 78 76 74 72 70 68 66 64 62 6.0 f)S(B %.6 54 52 50 48 46 44 42 40 38 36 34 3.2
nnm
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r110
{6.81,111.08Y FHAGE
r115
2 F120
{760,123 833\5 {4.01,123.71
{7.73,126.11% {3.99,126. = L17s
D o =
{792,129.24) i
%@;lm.mw} gHMBQ, 'H: 400 MHz,
8.03,132.27} Q ¢ solvent: CD-0D & F130
J %7.58,130.15) et
{7.78, 135.12% {7‘31,136.18\ 135
8.08,140.90}
r140
g CF!/\I\H
%505, 142.39) L14s
%3.03,145.95}
{6.58,15281% {4.00,153.58 o
{6.73,154.89), = _o ¥,(6.58,154.89} &
{6.81,154.18 6.65,154.13} {3.97,153.95 riss
{6.81,155.75) 6.65,155.71} 9
160
r r165
8.07,169.53}
ES N\ F170
8.05,169.62}
1d 6(Ny).6(CO) "isomer 2" k175
r180
{7,78,157.36& {7‘32‘187'292\; oo L1as
~190
T T T T T T T T T T T T T T T T T T T T T T T
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8
2 (oom)
"F NMR (376 MHz, Methanol-d,) 6 -71.80 - -74.71 (m) ppm.
shs505-11-i502_FLUORINE_01-1d-[6(N2)-6(C0)]-Is02-CD30D 2
STANDARD FLUORINE PARAMETERS Y
°F NMR, 376 MHz,
solvent: CD;0D
1d 6(N,),6(CO) “isomer 2"
i
g2
R
T T T T T T T T T T T T T T T T T T T T T T T T
30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80  -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
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