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Figure 1. Chemical structures of betanin 1, its derivatives (2-4, 6-8) and betanidin 5 present in the
BRE extract subjected to studies on chlorination.



2a
£.0] K
1 [M+H]' — miz33 Ly
m/z 541 :‘"""'H\;\ 0 m/z 379
~. 4Gl IHO ‘ i
1 e 4 35, C00H -HCl | -36 Da
1 -162 Da “a, | 1
: ¥ [Me-HT*
L m/z 343 szg?_‘\ u m/z 343
3.0 HO i
/2 150 - 2R3
! 137 Da HO 2 Tz 299
HOi1-18 Da
25 4 H,0
= M — Mz 132 om2on miz 150
o
: miz 132 =~ D
=y
@ 29
=
=
=
1.5]
299
253
10 343
g 150 - 297, Amiz 36
132 Am/z 155 287 amias [
05 miz 18 Am/z 44 333
N i amiz1s3 T Am/z 46
_______________________________________ At s Ami/z 46
| H ‘ S e i ‘
o N | n I il I‘I‘ ‘]Ih‘ (TNl ‘|1|h|| |n| ! 1 _ w
L I O O B
1000 125.0 150.0 175.0 2000 2250 2500 275.0 300.0 3250 3500 3750 mz
1.00 Sa
[M+H]* i [M+H]*
H
m/z 497 HO \.H m/z 335
+
e /<1y HC! | -36 Da H [M+H]
# - \
-162Da >~ HO N H) ! HO H my/z 299
TR | Y s H
LIk m/z 150 < N CH
H myz 299 HO N H§
H Cl .
I m/z 150
=2 \\':" N
© HOOC™ m/z 255 —
& ) H \
Z o mz253 wlio- mz289 HooC"
E -36 Da
265
585 335
299
0.25) 289
Am/fz 36
150 Amiz 44 D
Am/z 155 et
s S e e s T R S R e R R Am/z 46
Am/z 36
Amiz 163 | e e
gemenvsassei e S b s i
2 RN AN | m i
\III‘III\'II\I'I\I\‘\I\Ill\|||II‘II\\I\II\IIIII\II\I
100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 3000 3250 350.0 375.0 m'z

Mass-to-Charge Ratio mi/z

Figure 2. The HRMS fragmentation spectra obtained by IT-TOF for chlorinated decarboxylated
derivatives 18-chloro-17-decarboxy-betanin 2a and 18-chloro-2,17-bidecarboxy-betanin 6a as well as
the fragmentation pathways for their deglucosylated protonated ions.



18-chloro-betanin 1a

HMBC

Figure 3. Important HMBC and NOESY NMR correlations in the structurally elucidated 18-chloro-
betanin 1a.



