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HPLC

4

4

LC-MS

B
1
4 4-methylphenol (MeH, p-
cresol)  4-ethylphenol  EtPI 4-propyl phenol
PrAl 4-butylphenol  BuP 4-amyl phenol
AmPl  4-hexylphenol HxPl  4-heptylphenol
HpPl 4-benzylphenol Bz rhododendrol

(RD) raspberry ketone (RK) 4-isopropylphenol
iPrPl 4-sec-butylphenol sBuPl
ylphenol cHxP

4-cyclohex-
4-tert-amylphenol tAmPl 4-

phenylphenol  PhP 4-methylthiophenol

MeSPl  4-methoxyphenol (MeOPl) 4-ethoxy-
phenol EtOPI 4-propoxyphenol  PrOPI 4-
butoxyphenol ~ BuOP 4-tert-butoxyphenol

tBuOPI 4-amyloxyphenol ~ AmOPI 4-
hexyloxyphenol ~ HxOPI 4-phenoxyphenol

PhOPI  4-benzyloxyphenol (BzOPI, monoben-
zone) Fig.1 RD

4
Sigma-Aldrich
DPRA(Cys) Ac-RFAACAA 750
2
30 uL 50 mmol/L KPB (pH6.5) 47 pL
45uL 6 mmol/L
6.8 uL  6.67 mmol/L DPRA(Cys)
15uL  1.0x10%units/mL

in 50 mmol/L KPB (pH6.5)
25 30 60 pL

0.5%

3. LC/IMS

D
ACQUITY UPLC H-Class/TQD system (Waters)
)
ACQUITY UPLC BEH C18 (2.1 mmii.d.
x 50 mm; particle size, 1.7 pm; Waters)
40 A 0.1% TFA in water B
0.08% TFA in acetonitrile 0.35 mL/min
1 0-2 min 10%B 2-20 min 10-
37%B 20-21 min 37-90%B 21-23 min 90%B
23-235 min  90-10%B 23.5-28 min 10%B
2 0-2 min 10%B 2-32 min 10-
55%B 32-33 min 55-90%B 33-35 min 90%B

35-35.5min  90-10%B 35.5-40 min 10%B
1
2
3
210-400 nm
4
ESl positive 3.0
kV 10 30V
150 400 800
L/hr 50 L/hr m/z 50-
2000
C
LCMS
DPRA(Cys)
nvz Fig 2-6
S SH
SO+Pe
MW



MW+16+748 108 MeH

872
1
mz  MW+16+749 MeP| 873
SO+Pe EtPI 887
PrpPI 901 CH2
14
HpPI mz 957 SO+Pe
m'z 955 MW+16+749-2
954
956
rearrangement 2
SO+Pe—2H
MeOP| miz 889
SO+Pe
m'z 819 EtOPI PrOP
m'z 826 833
CH>
7
SH 2
MW+16+748x2 SO+2Pe 2
2 m'z
(MW+16+749%2)/2 124
MeOP| 819
SO+2Pe mz 1
m'z  (MW+16+749x2-2)/2
SO+2Pe—2H
Table1
4 MePl

EtPl PrPl BuPl AmPl HxH
BzPl RD RK

SO+Pe
HpPI SO+Pe
SO+Pe—2H
4 iPrPl - sBuPl
cHxPI SH
SO+Pe

tAmPI
PhP SH
4
SO+2Pe SH 2
SO+2Pe MeSPl MeOPl EtOPl PrOPl

BuOPI AmOP HxOP PhOM BzOM

SO+2Pe—2H MeOPlI BuOPlI AmOF
HxOH SH
tBuOPI
SH
D
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| Phenols substituted with methyl group or a primary alkyl group at position 4|

4-methylphenol 4-ethylphenol 4-propylphenol 4-butylphenol
(MePI, p-cresol) (EtPI) (PrPI) (BuPlI)
HO/@/\/\/ HO/@/\/\/\ HO/@/\/\/\/
4-amylphenol 4-hexylphenol 4-heptylphenol
(AmPI) (HxPI) (HpPI)
OH o
- - /@/\)\ . /@/\)‘\
4-benzylphenol rhododendrol raspberry ketone
(BzPI) (RD) (RK)

| Phenols substituted with a secondary alkyl group at position 4|

ot o ot

4-isopropylphenol 4-sec-butylphenol 4-cyclohexylphenol
(iPrPI) (sBuPl) (cHxPI)

Phenols substituted with a tertiary alkyl group or aryl group at position 4|

4-tert-amylphenol 4-phenylphenol
(tAmPI) (PhPI)

| Phenols substituted with an ether group at position 4 |

o ot o,
HO HO HO HO

4-methylthiophenol 4-methoxyphenol  4-ethoxyphenol 4-propoxyphenol

(MeSPI) (MeOPI) (EtOPI) (Propl)
o~ T gyt
HO HO HO
—tert- 4-amyloxyphenol
4-butoxyphenol 4-tert-butoxyphenol
(BuOPI) (tBUOPI) (AmMOPI)
O~~~ (e}
Q) 0 °
HO
4-hexyloxyphenol 4-phenoxyphenol 4-benzyloxyphenol
(HxOPI) (PhOPI) (BzOPI, monobenzone)

Fig. 1. Structures of 4-substituted phenols.
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DPRA4380

MePI reaction

2: Diode Array

11.83 gO+pPe Range: 1.896e+1
5 1.0e+l]
mZ ]
E 7.74 13.52 24.17
0.0 R e R B BN I LA B S
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4381 - 2: Diode Array
) EtPI reaction 13.23 SO+Pe Range: 1.979e+1
S E
2 1.0e+1E
E 14,25 24.16
O'O“ L e e e T T T T T T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4382 2: Diode Array
EtPI reaction 14.91 SO+Pe Range: 1.831e+1
o 1.0e+1
<
7.70 15.22 24.15
0.0+ T T \L‘H\H I U T A T T T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4383 2: Diode Array
BuPlI reaction 16.69 SO+Pe Range: 1.545e+1
1.0e+1
)
<
7.67 16.24 116.92
0'0“‘““\““\}\““\““““\“»L“\““\““ L L B L
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4384 2: Diode Array
18.46 gO+pe Range: 1.497e+1
1.0e+1
o)
<
5.0
7.66 17.34
0.0+ T \A‘H\H H\H‘A\“w“ T ] ——— Time
5.00 10.00 15.00 20.00 25.00 30.00 [min]

Fig. 2. Reaction with MePl, EtPl, PrPI, BuPl and AmPI as substrates.
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DPRA4385 2: Diode Array
22 Range: 1.334e+1
xPI reactlo SO+Pe g
1.0e+1
761 18.44
“‘\A“‘\““ “‘\““\‘J‘k“\““““\““ T
10.00 15.00 20.00 25.00 30.00
DPRA4386 2: Diode Array
PI reactlon SO+Pe-211.45 Range: 4.119
2099+Pe
17.69 1958
5.21 11,32 17.41 ; 2610
T T T I T T N L
5 00 10 OO 15.00 20.00 25 OO 30.00
DPRAA4387 I 2: Diode Array
16.34 :
2 0e+1 6.3 SO+Pe Range: 2.12e+1
2 1.0e+l
16.59
762 16.03
0.0+ L L L e S B T T T T T ] T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4388 2: Diode Array
: 10.81 Range: 1.781e+1
S :
S 1.0e+1
<
758 11.04 12.85 24.15
0.0+ L L B B B B BB S B T T T T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4389 2: Diode Array
2 Oe+l 11.14 SO+Pe Range: 2.178e+1
2 1.0e+l
759 13.04 24.15
0.0~ I R B e \‘k“w“ T 7T T T ———— Time
5.00 10.00 15.00 20.00 25.00 30.00 [min]

Fig. 3. Reaction with HxPI, HpPI, BzPl, RD and RK as substrates.
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DPRA4390 iPrP| reaction 2: Diode Array

7.52 Range: 5.048

4.0
Pe S
SO+Pe 16.12
D
g 2.0
0.0
T R N U e e e R L
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4391 2: Diode Array
- 7.50 :
4.0 sBuPI reaction| Pe Range: 5.13
)
< 2.0
0.0
T L T e e DL L I
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4392 2: Diode Array
7.50 :
40 e Range: 4.624
3 2.0 SO+Pe 7273
11.19 18.13
0.04 T T DU T 7T [ B T T 1
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4395 2: Diode Array
tAmPI reaction| 7.43 Range: 4.744
40 Pe
2%38
2 2.0 i
7.28 11.09
0.03— A O B L B L L L B S L R B B
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4396 _ 2: Diode Array
PhPI reaction 18.28 Range: 1.389e+1
S
1.0e+1
S Pe
< 5.0 7.40
11.07
0.0+ H\Hw“w“h‘\ T T 7T T T T ] ———— Time
5.00 10.00 15.00 20.00 25.00 30.00 [min]

Fig. 4. Reaction with iPrPI, sBuPI, cHxPI, tAmPI and PhPI as substrates.
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DPRA4397 - 2: Diode Arra
MeSPI reaction 9.03 Range: 6,43329

S SO+Pe
5.0
12.41

Pe

L 25
0.0
T R D U e e D L
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4398 - 2: Diode Array
MeOPI reaction .
SO+Pe11'A§O+2Pe Range: 1.054e+1
SO+2Pe-2H
)
< 50 9.13 l 12.12
1.39 8.36| ~9¥6 SO+2Pe-2H 24.14
Ooﬂ\\\\\\\\
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4399 s 2: Diode Array
6.777.37 .
EtOPI reaction Pe SO+2Pe Range: 4.339
12.33
5 22.36 2415
<
i U T T T T T LA B A R B T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4400 SO+2Pe 2: Diode Array
PrOPI reaction 1331 Range: 1.025e+1
13.78
SO+Pe
) 5.0
<
7.39 11.05 12.06 24.13
0.0“‘ L e L e U D e L R L L I
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4401 BUOPI 5 2: Diode Array
1.0e+1, Soeacton 139350+2Pe Range: 1.024e+1
SO+Pe-2H | (1448
S 5.0 $837Pe-2H
< .
13.73 15.64
18.01
0.0+ T 7T AU B U \“}‘L‘H\H T ] ——r—— Time
5.00 10.00 15.00 20.00 25.00 30.00 [min]

Fig. 5. Reaction with MeSPI, MeOPI, EtOPI, PrOPl and BuOP! as substrates.
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DPRA4402

BuOPI reaction| 7 34

2: Diode Array

S Range: 4.617
4.0
2 2.0
13.61
00 A RS T B s S e S BASE A DA T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4403 2: Diode Array
15.67 Range: 1.401e+1
SO+2Pe-2H g
1.0e+1
2 §@s2Pe
50 16.42
20.08
O'O“‘ R e T “‘\““\“‘\A—““ T T e
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4404 . 2: Diode Array
HxOPI reaction 16.91 Range: 9.703
SO+2Pe| SO+2Pe-2H
o)
2 5.0
22.36
0.0+ T T T T T T UL A LA AL T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4405 2: Diode Array
_ 18.16 Range: 6.222
PhOPI reaction|
- PhOPI reaction| Pe S
SO+Pe
)
b 25 15.63
1098 SO¥2Pe
0.04== ‘\“‘\“‘\#\““\““\“‘\““ T T
5.00 10.00 15.00 20.00 25.00 30.00
DPRA4406 i 2: Diode Array
BzOPI reaction 14.61 Range: 1.404e+1
SO+2Pe
1.0e+l SO+Pe
2 1586  SO+Pe
5.0 1442 17.71
0.0+ Tl T T T T H\H‘J\L‘w“ T T ] ——— Time
5.00 10.00 15.00 20.00 25.00 30.00 [min]

Fig. 6. Reaction with EtOPI, PrOPI, BUOPI, AmOPI, HxOPI and BzOPI as substrates.
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Table 1. Reaction products and their nv/zs of protonated or diprotonated ions.

SO+Pe SO+Pe-2H SO+2Pe SO+2Pe-2H

trate MW
Substrate [MW+16+749] [MW+16+749-2] [(MW+16+749x2)/2] [(MW-+16+749x2-2)/2]

MePI 108 873

EtPI 122 887
PrPI 136 901
BuPI 150 915
AmPI 164 929
HxPI 178 943
HpPI 192 957 955
BzPI 184 949
RD 166 931
RK 164 929
iPrPI 136 901
sBuPI 150 915
cHxPI 176 941
tAmPI 164
PhPI 170
MeSPI 140 905 827
MeOPI 124 889 887 819 818
EtOPI 138 903 826
ProPI 152 917 833
BuOPI 166 929 840 839
tBuOPI 166
AmOPI 180 847 846
HxOPI 194 959 957 854
PhOPI 186 951 850
BzOPI 200 965 857
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