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Product name

Tramadol EP Impurity B (as Hydrochloride)

IUPAC [ Chemical name

1-[2-(3-methoxyphenyl)cyclohexen-1-yl]-N,N-
dimethylmethanamine;hydrochloride

Catalogue number
CD3007.13

CAS number
66170-32-9

Appearance
White, Solid

Molecular weight
281.82 g/mol

Test description

Identity

Purity

Others

Long-term storage
+5°C, dark and dry

(hygroscopic)

Shipping conditions
Room Temperature

Lot number
XXVI-VII00444

Molecular formula
C1gH23NO.CIH

('H, *C) NMR

FTIR

HRMS

HPLC (210 nm)
Elemental Analysis (EA)

TGA

Assay (Mass Balance) 100% - Formula

Release date 08/2026

Retest date 08/2027

Prepared by
Laboratério

PalRae

5¢ANO

Klivon Scientific
Avenida Jacques Delors, 411, Taguspark, Edificio Inovagéo 2
2740-122, Oeiras, Portugal

Specifications
Conforms to Structure
Conforms to Structure
Conforms to Structure
>95%

Conforms

Volatiles %

>90%

Approved by
Laboratory

o Rasrelo

+351300-305-540

HCI

Results

Structure confirmed
Structure confirmed
Structure confirmed
99.97%

Conforms

2.963%

97.01%

www.klivon.com
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The structure of the Tramadol EP Impurity B (as Hydrochloride) sample under analysis was confirmed by ('H, *C) NMR, FTIR and
HRMS.

Bruker Avance Neo 400 MHz Nuclear Magnetic Resonance

Equipment Spectrometer

'H and *C NMR conditions 400 MHz, DMSO-ds
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Remarks

The obtained 'H and *C NMR spectra are in agreement with the proposed structure.
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Shimadzu IRPrestige-21 instrument (KBr Tablet)

Description

4000-450 cm™!

Spectral Range

Number of scans
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Remarks

The bands observed in the FTIR spectrum are compatible with the functional groups present in the molecule.
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Equipment Waters Synapt G2-Si Q-IMS-TOF mass spectrometer
Conditions ESI+, Capillary 0.7 kV, Cone 40 V
1: TOF MS ES+
100+ 201.1286 1.17e7
By
1 2021315 5461861
. 159.0807
, ./207 12“"£247 1892
L SN S W S S S B AL I S WL e s w114
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
Ob: d
E:rezc):ted mass mjr;e%:i‘;%topic mass For. Mol. lon type Error (ppm)
246.1858 246.1861 CigHagNO [M +H]+ 12
Remarks

HRMS data is consistent with the proposed structure. An additional ion at m/z 2011286 was observed, tentatively assigned
to an in-source fragmentation product arising from loss of the dimethylamino group, affording the corresponding [M-
NMe.]*+ carbocation.
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The purity of the analyte was confirmed by HPLC (210 nm).

Sample Preparation 2.31 mg/mL in water with 5% MeCN/0.1% HsPO,
Column Apollo C18 150x4.6 mm, 5 pm

Column Temperature 40 °C

Detector DAD, 210 nm

Injection Volume 10 uL

Flow rate 1 mL/min

Mobile Phase A Water + 0.1% HsPO.

Mobile Phase B Acetonitrile

0-15 min linear gradient from 5% B to 95% B, 15—-20 min isocratic 95%

Gradient Program B, 20-23 min linear gradient to 5% B, 23—25 min isocratic 5% B.

Blank Chromatogram

010

Klivon Scientific
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Analyte Chromatogram
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Mrvutes
Sample name RT (min) Area (AU.min.) % Area
Tramadol EP Impurity B (as
el e 819 841269.8 99.97
Result (n=3) 99.97%; SD= 0.00%
Remarks

The HPLC purity by relative integration obtained for Tramadol EP Impurity B (as Hydrochloride) is 99.97%.
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This section encompasses a set of analytical techniques that support the analysis that were performed for identification and
purity of the compound under evaluation.

%C %H %N
Calculated 68.2 8.58 4.97
Found 65.9 8.57 473

Remarks

Elemental analysis showed good agreement between the experimental and theoretical values for H and N. A deviation was
observed in the carbon content, which may be associated with adsorbed moisture, consistent with the hygroscopic nature
of the compound.
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Thermogravimetric analysis (TGA) allows to calculate the Assay by Mass balance, using the 100% Formula.
TGA Conditions
Equipment

Discovery TGA, TA Instruments
Temperature Range

25 - 700 °C: nitrogen atmosphere
Heating Rate

10 °C /min
100 3
Starting Weight 5 194 mg T
Starting Weight Percert 99 236 %
b o
Cursor x2 14383 °C
e Los 0 559 \
Ending Wesgnt 5039 \
‘Weight Percent Loss 2 963 % \
Ending Wesght Percent: 96 273 %
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‘ \ ‘Starting Wesght Percent 99 238 %
‘ Gl 2031 ¢
\ Cursor x2- 699 65 °C
\ et Loss §1
\ Ending Wesght 0013 mg
\ ‘Weight Peccent Loss 98 996 %
Ending Wesght Percent 0240 %
o I - 1
100 200 300 400 500 600 700
Temperature 7 (C)
Temperature interval °C Mass loss %
29 - 144 2.963
145 - 700 96.033
Remarks

Thermogravimetric analysis (TGA) revealed an initial mass loss of 2.96% between 29 and 144 °C, consistent with the

presence of adsorbed moisture and/or other volatile components. This was followed by a single major mass-loss event of
96.03%, corresponding to the main thermal decomposition of the sample, leaving negligible residual mass.
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The Mass Balance (100% Formula) has been applied to determine the assay value of the compound and was calculated using
the following formula:

. Purity (%
Assay (%) = (100 % - volatile contents (%) ) x %0(0)
Analytical technique Result
HPLC 99.97
TGA 2.96
Assay (%) 97.01
Remarks

The mass balance of the compound was calculated to assign the assay value. HPLC analysis indicates a purity of 99.97%
by relative integration. The volatile content determined by TGA (2.96%) was used to correct the final purity, resulting in a
final assay of 97.01%.

Final Remarks

The structure of the compound was confirmed by 'H/*C NMR, FTIR, and HRMS. Chromatographic purity was determined by
HPLC at 210 nm and was found to be 99.97% by relative peak integration. TGA analysis showed an initial mass loss of
approximately 2.96%, consistent with the presence of adsorbed moisture and/or volatile components. The low residual
mass observed at 700 °C is consistent with the absence of significant inorganic residues. The EA and TGA results are
consistent with the hygroscopic nature of the material, with the deviation in carbon content potentially associated with
moisture uptake. Taken together, these results support the structural assignment and high purity of the material.
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