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ANALYTICAL REPORT 

 

The purpose of this document is to demonstrate the identity and purity of SUNIFIRAM. For this 

purpose, the usual techniques and laboratory equipment in organic chemistry were implemented. The 

obtained experimental data can be contrasted with the online reports of other suppliers (see 

references). 

 

Structure 

 
IUPAC name 1-(4-benzoylpiperazin-1-yl)propan-1-one 

Common name SUNIFIRAM (DM-235) 

Chemical formula C14H18N2O2 

Molecular weight 246.31 

CAS number 314728-85-3 

Appearance Off-white powder 
 

 

 

Lab techniques/equipment: specifications 

1. Melting point: Mel-Temp Apparatus – Electrothermal. 
2. TLC: Aluminum TLC plate, silica gel coated with fluorescent indicator F254. AcOEt as elution 

solvent 
3. ATR-IR: Nicolet iS5 FTIR Spectrometer. Range: 4000-525 cm-1, resolution: 4 cm-1, scans: 16. 
4. 1H-NMR: Anasazi 60 MHz, solvent: CDCl3. 
5. ESI-MS: Agilent 6410B triple quadrupolee LC/MS-ESI: The sample was dissolved in distilled water 

and did not pass through LC, so it was directly fragmented. Fragmentor voltage: 135 V. According 
the acquisition time vs. counts graph the sample was analyzed in three times (10.4 s, 12.7 s and 
17.0 s). 
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Melting point and TLC (Thin Layer Chromatography) 

 

The white solid melts at 92 °C. The reported melting point by newmind [1] and LGC [2] are 93-97 °C 

and 95 °C, respectively. The TLC shown a single spot with a Rf = 0.23. Commonly one spot is indicative 

of a single (pure) component. 

 

             TLC plate under UV lamp revealing one single spot 

 

ATR-IR 

The experimental spectrum is in accordance or identical with the reported spectrum by the analytical 

report of LGC [2], NFL [3] and Science.bio [4]. The spectrum displays only sunifiram signals, indicative 

of the identity and purity of sunifiram. The peak list is showed for clarity. Peak list [Wavenumber 

(cm-1), intensity (% T)]: 532, 81.98 | 571.24, 89.05 | 622.26, 86.82 | 637.74, 80.13 | 696.02, 73.30 | 

708.51, 65.65 | 738.19, 77.80 | 785.61, 75.66 | 817.22, 84.63 | 853.68, 92.10 | 908.13, 90.42 | 

920.90, 89.10 | 997.81, 67.98 | 1020.11, 83.43 | 1053.35, 86.70 | 1069.32, 89.36 | 1103.02, 91.06 | 

1155.87, 79.84 | 1172.36, 85.81 | 1216.96, 69.32 | 1234.06, 74.27 | 1284.70, 70.88 | 1330.95, 89.83 

| 1358.58, 83.62 | 1372.92, 82.61 | 1429.90, 63.60 | 1442.69, 72.10 | 1458.37, 76.41 | 1494.42, 89.50 

| 1577.46, 87.40 | 1600.64, 73.30 | 1620.19, 59.13 | 1639.58, 67.90 | 2906.49, 92.55 | 2975.11,92.00.

 

ATR-IR spectrum of sunifiram 
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1H-NMR 

The signals of the spectrum obtained are consistent with the chemical structure of sunifiram. Despite 
the low resolution of the instrument (60 MHz) it is possible to appreciate that the apparent singlet in 
7.418 ppm corresponds to the protons of the aromatic ring. The broad signal in 3.577 ppm corresponds 
to the 4 x CH2 of the central ring. In other high-quality spectrum (400 MHz) reported by LGC [2] and 
NFL [3] this signal has a broad form. Broadening and lack of multiplicity are due to slow rotation(s) 
about the N-COPh bond(s) [5]. The quadruplet in 2.299 ppm and the triplet at 1.148 ppm correspond 
to the -CH2- and -CH3 groups, respectively. The absence of other signals in the spectrum is a qualitative 
indicator of the purity of sunifiram. 

 

60 MHz 1H-NMR spectrum of sunifiram (CDCl3) 
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ESI-MS 

The (M+H)+ ion (m/z = 247.1) correspond with sunifiram (M = 246.1). The proposed fragmentation 
mechanism of sunifiram using the ESI fragmentation rules [6] for amides correspond with the obtained 
fragments in the spectra. Due to the use of distilled water (not deionized) the (M+Na)+ and (2M+Na)+ 

adducts are also present [3]. As the sample was not separated trough liquid chromatography and the 
mass spectra were almost identical at three different times means that the sample it´s only sunifiram.  

 

 

ESI-MS spectra of sunifiram 

 

Fragmentation mechanism of sunifiram using the ESI fragmentation rules for amides 
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