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4-3. Formula prediction and fragment assignment results of the unknown
constituent

Qualitative Analysis Workflow

1. Overview

i

. . . Step 1: i

Using a high-resolution mass spectrometer and : : : . e :

g g. _ _ P _ Obtain accurate mass of a HJ ] Based on the clues provided by the accurate mass, isotopic distribution, and MS/MS fragmentation patterns of the unknown and
a new qualitative analysis software (Assign) to prominent ion under the UV ggydey . . : - : : .
dentifv low level unk i topical unknown peak . 1:485.1907(+) : main ingredient, a proper range of possible elements for formula prediction was set. Sixteen potential formulas were predicted for
identify low level unknowns in topica : 1 : : : R : : :

fy " P lelaselluens) T A the unknown ion. (Table 2) The best matched formula according to accurate mass, isotopic distribution, and isotopic ratio was

reparations. o : : : .

Prep T T T T R e C,:H3,05F,Cl. Two possible structures, Halobetasol Propionate and 11-Propionate 21-chlorodiflorasone, were matched to the
2 |ntr0 d U Ctl on 49521860 predicted formula of the unknown in an open source database (Metlin). Shimadzu Insight Assign software was then used to assign

B) ..

. . the MS/MS fragments of the unknown against the possible fragments of the two possible structures. (Figure 4) Halobetasol
L : :tta?cr:elze.ment selection 49622298 Main Propionate had a closer match (82.7%) in fragment assignment of the unknown’s fragmentation spectrum. Therefore, Halobetasol
Skin is the most exposed organ in the human ange and use Formula B o= / 495 2186 _ : . - ’
body and is susceptible to various diseases and Predictor (LabSolutions R - m/z . Propionate was tentatively identified as the unknown compound.
. ] ; st o) Gis il e w5 T k : 49522907 o |
disorders. Topical preparations are often used to Cfrfpo)u:d; recording to o e o 49722555 Table 2 Formula prediction results of the unknown ion (m/z 485.1907).
prOVIde treatment fOr Sk|n Slnce |t |S eaSIIy the accurate mass and i ,.n.ﬂ: g E ‘2 i e 00e0 :494'1.0‘ © O geast T 950 ‘h‘i‘?;:;:?é ‘42225‘28‘ ‘ i‘:Z:?‘“?S égi;j.zs‘z‘ ‘ ii:jmé ‘ ‘4954:?84‘2‘2{?86295.5‘ o ‘495‘3.:‘99"23‘634955‘ " s000 5005  sol0  s015 5020 nmmmmmmm“
Isotopic pattern EEEE 96.98 484.18281 485.19008 485.19072 0.64 C25H3105F2Cl [M+H]+ 1.310 97.35 9.0

1.60e5

administered. Although most topical

C 1685 2 485.13071 0 9114 484.18395 485.19123 485.19072 -0.51 C22 H32 06 F3 Cl [M+H]+ -1.046 90.69 5.0
preparations are meant to provide treatment aes 1| 8845 46220205  485.19127 485.19072 0.55 C22 H35 08 Cl [M+Na]+ 1126 87.75 5.0
: : 1205 U N kn OoWwWn W 8680 46220179 485.19101 485.19072 -0.29 €26 H29 04 F3 [M+Na]+ -0.607 96.72 11.0
locally, a small amount of those drugs, including rous - W0 6200 48418167 485.18894 485.19072 1.78 C28 H30 04 F Cl [M+H]+ 3.665 60.88 13.0
the active compounds and other constituents, . 500 / El s 462.20294 485.19216 485.19072 -1.44 C23 H30 05 F4 [M+Na]+ -2.963 66.03 7.0
P _ DICEES S LTS i 487.18850 m/z 485 1907 56.01  462.20065 485.18987 485.19072 0.85 C29 H28 03 F2 [M+Na]+ 1.748 63.24 15.0
can be absorbed and lead to systemic effect. To Pos:ble;tfructul;es of t:)‘ef . ) o 486.19397 T 5422 484.18256 485.18983 485.19072 0.89 C29 H25 O F5 [M+H]+ 1.829 61.31 15.0
' : preghctes oy can e Jown =TT T = N W50 4890 46219960 485.18882 485.19072 1.90 C20 H34 06 F3 Cl [M+Na]+ 3.913 46.80 2.0
avoid undesirable effects caused by the in open source databa;es such = e 485 36694 ‘ 48633503 337.35514488'1?1231864 489 19047 0N 4697  484.18386 485.19113 485.19072 -0.41 C34 H25 02 F [M+H]+ -0.855 52.61 22.0
unknown constituents in the topical preparation, as Pubchem and Metlin. A TN 4548 48418509  485.19237 485.19072 -1.65 C19 H33 07 FA CI [M-+H]+ -3.401 42.10 1.0
_ : 4470  462.20319 485.19241 485.19072 -1.69 C19 H36 09 F Cl [M+Na]+ -3.482 41.35 1.0
an LCMS method utilizing a Shimadzu LCMS- : : : ER
J _ Figure 2 A) TIC of the unknown sample showing both the main and the unknown peaks. E 4297 48418272 48518999 48519072 073 €37 H24 0 [M+H]+ 1501 48.57 26.0
- o : : : . 20.60  484.18500 485.19228 485.19072 -1.56 C31 H26 03 F2 [M+H]+ -3.210 35.31 18.0
9030 Q-TOF was created to analyze topical B) Mass spectrum of the main ingredient, diflorasone diacetate, with m/z 495.2186, and T T 1 1 T T
preparation products. A typical workilow on data C) mass spectrum of the unknown ion, m/z 485.1907. Distinct isotopic distributions and W0 2149 48418141 4858869 48519072 203 €32 H24 F4 sl 484 28.11 19.0
analysis was developed for conducting unknown Step 4: i ‘)
y. . p . g With a proposed structure | . T ratio were observed. Halobetasol propionate pesonll ;;535
constituent analysis in topical preparation. and the MS/MS data, = b v 1 1-propionate 21-chloro - T
Insight Assign software : | % / \\ g f—*’ QAr* i diflorasone ‘Oggﬁ «@9&
3 M provides possible o oot pr 4-2 LC_MS MS = ovad yoiin s ot
ethod - I et - L . b
. fragmentation ; - = . T I . :
assignments to the I AN o Tyl Ty e = SR MS/MS fragment patterns and assignments results exhibit the similarity between the main ingredient = é'?:a} feoal ok
_ _ _ _ obtained fragment ions. e e T o _ _ _ A~
A topical preparation was commercially obtained and the unknown compound (similar fragments highlighted in green). The results also suggest the |
' ' differences between the unknown constituent and the main ingredient are expected to be on thetwo . 5 ‘5&5 & ks
and evaluated for unknown constituent analysis. 9 P Q5 a4 : P |
Quialitative analysis of the unknown constituent functional groups circled in red and purple on the diflorasone diacetate structure.  en k. 000 ﬂ 2;2,1 ‘f’,ﬁp meame 2;1.14_,4 l """ : *
. he Joon , ,C’E} \;1 276.1508 * 0 ' y 5 U 276.1508 o
was performed on a Shimadzu LCMS-9030 Q- = &5 VL l S o EmE | & | vl i?ic
. : ; 299.143 - V37313

Step 5: : MS/MS of main m/z 495.2186 T L . I\ B 2l 71060 N
" 134 . oy i . 25 0 ' : 299.1431- 373.13 > ~ 156.0802— :
TOF mass spectrometer. Both the LC and MS Unknown tentatively identified ki Control Samole A e & I Ee o et T MM W aes e e s e s 203 LT e s
Pt ol e e . p - Diflorasone diacetate 0'50_0 750 1000 1250 1500 1750 2000 2250 2500 2750 300.0 3950 350.0 375.0 400.0 425.0 450.0 475.0 iz 0 1750 200.0 2250 250.0 275.0 300.0 325.0 350.0 375.0 400.0 425.0 450.0 475.0 miz

param ete rS are Outl I ned In Table 1 . Th IS poster Unknown 485_Halobetasol Propionate C25H3105F2C1 [M+H]+485.19009m/z Simplified Display = True Display Tolerance = 3mDa Success Score = 249/301 (82.7%) | 11-Propionate 21-chloro C23H31035F2C] [M+H]+485.19009m/z Simplified Display = True Display Tolerance = 3mDa Success Score = 243/301 (80.7%)

will explore the typical workflow for conducting Figure 1 A typical workflow for analysing an ‘ :.)‘"i — Lﬁgf\ L * LA Figure 4 Fragment structure assignment results of the two possible unknown structures, Halobetasol
qualitative analysis of an unknown constituent. unknown constituent using a Q-TOF mass | Q@gj\ . Oi;g)\ u Propionate and 11-Propionate 21-chlorodiflorasone, from the Shimadzu Insight Assign software.
(Figure 1) spectrometer. ° A s
iy 3ee 2 Proposed molecule for unknown ion m/z 485.1907 (Rt = 15 min) in the unknown
Table 1 LC-MS conditions and parameters 4. Results foond topical preparation sample
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Vae TmL HeatBlochiIemp By JH00N< ingredient, diflorasone diacetate (Rt=13 min; m/z Fiqure 3 Fragment structure assianment results from the Shimadzu Insiaht Assian The Shimadzu Q-TOF mass spectrometer with the Shimadzu Formula Prediction and Assign software provide a simple and
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Scan range (m/z): 100-1000 (Figure 2) and the known structure of diflorasone diacetate were used for the prediction.
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