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16713 Picadilly Ct  •  Round Rock, Texas 78664 
T  512.686.4444  •  www.chemtos.com 

 

Certificate of Analysis 
Issued: January 20th, 2022 
Re-Test: January 20th, 2025 

 
 
Compound Name β-Naloxol labeled d4  
 
Potency   920 μg of β-Naloxol labeled d4 per mg 
 
Physical Description  Off-white solid    
   
Chemtos Lot Number  C5-168-093  
  
Certificate Number   C5-168-093 
 
Chemical Structure 
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Empirical Formula   C19H19D4NO4  
 
Molecular Weight   333.41 
 
Exact Mass      333.19 
 
Mass Spectrometry  Electrospray MS(ES+): m/z 334.2 (M+H)+ 

        Data consistent to that of the title compound  
 
Isotopic Purity The following table gives the normalized isotopic mass distribution, 

including the naturally occurring higher isotopic masses. 
 

Abundance m/z  Abundance m/z 
Undetected 330.2 (Unlabeled)  31.9 335.0 (+5) 
Undetected 331.2 (+1)  3.5 336.2 (+6) 
1.7 332.2 (+2)  0.5 336.8  
24.4 333.2 (+3)  0.5 337.2 (+7) 
100.0 334.2 (+4)    

 
HPLC Purity  
The product was examined by analytical HPLC using a diode array detector. Column: Chromolith 
Performance C18 4.6 mm X 100 mm; Flow Rate: 1 ml/min; Solvents: Water (0.1% TFA) and acetonitrile; 
Gradient: 5% to 100% acetonitrile over 20 min, return to 95% water over 10 minutes. The chromatogram 
used for purity and homogeneity assessment was the summed absorbance between 210 nm and 230 nm. 
Purity was determined as the area percent of the major peak after integration of any impurities judged to 
be authentic by the analyst. Using this method the purity was determined at 99.6%. 
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Quantitative 1H NMR  
Proton Nuclear magnetic resonance spectra were acquired in DMSO-d6 at 500 MHz. An internal 
reference standard 2,3,5,6-Tetrachloronitrobenzene was utilized to obtain a quantitative NMR potency 
value. A weighed quantity of β-Naloxol labeled d4 and 2,3,5,6-Tetrachloronitrobenzene were dissolved in 
DMSO-d6 and the proton spectrum was obtained. The integration value of single proton resonance of 
2,3,5,6-Tetrachloronitrobenzene at 1H δ 8.5 ppm was compared to the integration value of  β-Naloxol 
labeled d4 proton resonances from 1H δ 6.7 to 1H δ 6.4 ppm. The peaks were normalized based on 
calculated moles and predetermined purity value for 2,3,5,6-Tetrachloronitrobenzene. NMR analysis was 
performed twice and potency was determined as the summed average of the two measurements. 
 

Method Experiment No Potency (%) Average potency 
(%) 

 
     Quantitative 1H NMR  
 

C5-168-093-1 91.99  
92.0 C5-168-093-2 92.01 

 

Using this method, the potency was determined at 92.0%. The NMR data appears to be consistent with 
the molecular structure expected for this compound. 

 
Storage Conditions 

• Samples should be stored in an air tight vial. 
• Samples should be stored at ≤ 0˚ Celsius and minimize contact with moisture. 

 
Caution 
This information is provided as an indication of the quality of the underlying material when examined by a 
specific technique. The reported values are subject to normal experimental error and should be treated as 
estimates. The absence of undetected impurities cannot be guaranteed by this or any other general 
approach and this certificate does not certify the absence of such substances in the sample. 
 
Intended Use 
This analysis report does not qualify compound use in humans. It may be pharmaceutically unrefined, 
may contain uncharacterized toxic impurities, and has not been adequately analyzed to assure safe use 
in humans. Responsibility for proper use of this compound and compliance with all federal laws rests 
solely with the user. 
 
GLP Compliance 
These analyses were performed and reviewed in compliance with the applicable requirements of 21 CFR 
58 pertaining to an analytical chemistry laboratory supporting a study under Good Laboratory Practices.  
Raw data has been archived at Chemtos’ Texas facility. 
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Quantitative NMR 
Weighed 

amount (mg)

Ref Std 

CoA 

Potency

Dry weight 

(mg)
MW mmoles

Normalized 

mmoles

integration 

value
Protons

Integration/

proton
Normalized 

2,3,5,6-Tetrachloronitrobenzene 

(98.3%)
1.10 98.3% 1.0775          260.89 0.0041     1 100.00 1 100.00 1

β-Naloxol labeled d4(as free base) 1.01 333.41 0.0030 0.736 135.39 2 67.70 0.6770

C5-168-093

Calculated potency 91.99%

Empty 

vial (mg)

Vial+sample(

mg)

Sample+ref 

std (mg)

Sample 

(mg)
Ref Std (mg)

2730.12 2731.14 2732.24

2730.12 2731.14 2732.22

2730.12 2731.12 2732.23

Average 2730.12 2731.13 2732.23 1.01 1.10



Quantitative NMR 
Weighed 

amount (mg)

Ref Std 

CoA 

Potency

Dry weight 

(mg)
MW mmoles

Normalized 

mmoles

integration 

value
Protons

Integration/

proton
Normalized 

2,3,5,6-Tetrachloronitrobenzene 

(98.3%)
1.30 98.3% 1.2772          260.89 0.0049     1 100.00 1 100.00 1

β-Naloxol labeled d4(as free base) 0.97 333.41 0.0029 0.594 109.36 2 54.68 0.5468

C5-168-093

Calculated potency 92.01%

Empty 

vial (mg)

Vial+sample(

mg)

Sample+ref 

std (mg)

Sample 

(mg)
Ref Std (mg)

2779.34 2780.31 2781.61

2779.35 2780.32 2781.61

2779.35 2780.32 2781.63

Average 2779.35 2780.32 2781.62 0.97 1.30



=================================================== ==================
Acq. Operator   : ABM                          
Acq. Instrument : Instrument 1                    L ocation : Vial 1
Injection Date  : 1/19/2022 4:02:39 PM         
                                                Inj  Volume : 5.0 µl
Acq. Method     : C:\CHEM32\1\METHODS\CHEMTOS_LCMS. M
Last changed    : 1/19/2022 4:01:39 PM by ABM
                  (modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\DEF_LC.M
Last changed    : 1/20/2022 10:49:27 AM
                  (modified after loading)
Additional Info : Peak(s) manually integrated

Data File Z:\1102\1103200407.D
Sample Name: C5-168-093 b

DataAnalysis 1/20/2022 10:49:31 AM Page 1 of 3
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Data File Z:\1102\1103200407.D
Sample Name: C5-168-093 b
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 =================================================== ==================
                         Area Percent Report                         
=================================================== ==================
 
Sorted By             :      Signal
Multiplier:                   :      1.0000
Dilution:                     :      1.0000
Use Multiplier & Dilution Factor with ISTDs
 
No peaks found
 
=================================================== ==================
                          *** End of Report ***

Data File Z:\1102\1103200407.D
Sample Name: C5-168-093 b

DataAnalysis 1/20/2022 10:49:31 AM Page 3 of 3



=================================================== ==================
Acq. Operator   : ABM                          
Acq. Instrument : Instrument 1                    L ocation : Vial 1
Injection Date  : 1/19/2022 4:38:44 PM         
                                                Inj  Volume : 5.0 µl
Acq. Method     : C:\CHEM32\1\METHODS\CHEMTOS_LCMS. M
Last changed    : 1/19/2022 4:33:23 PM by ABM
                  (modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\DEF_LC.M
Last changed    : 1/20/2022 10:59:48 AM
                  (modified after loading)
Additional Info : Peak(s) manually integrated

Data File Z:\1102\1103200408.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 11:01:08 AM Page 1 of 3
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Data File Z:\1102\1103200408.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 11:01:08 AM Page 2 of 3



 =================================================== ==================
                         Area Percent Report                         
=================================================== ==================
 
Sorted By             :      Signal
Multiplier:                   :      1.0000
Dilution:                     :      1.0000
Use Multiplier & Dilution Factor with ISTDs
 
 
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
 
 
Signal 2: DAD1 B, Sig=220,16 Ref=360,100
 
Peak RetTime Type  Width     Area      Height     A rea  
  #   [min]        [min]   [mAU*s]     [mAU]        %
----|-------|----|-------|----------|----------|--- -----|
   1   4.322 MM    0.0985    6.15492    1.04128   0 .1783
   2   4.686 MM    0.0831   10.42175    2.08969   0 .3019
   3   5.134 MM    0.1168 3435.61353  490.43970  99 .5198
 
Totals :                  3452.19020  493.57066
 
 
 
Signal 3: DAD1 C, Sig=210,8 Ref=360,100
 
Peak RetTime Type  Width     Area      Height     A rea  
  #   [min]        [min]   [mAU*s]     [mAU]        %
----|-------|----|-------|----------|----------|--- -----|
   1   4.322 MM    0.1411   21.57277    2.54754   0 .2348
   2   4.689 MF    0.0917   30.52593    5.54529   0 .3323
   3   4.829 FM    0.0718   10.02243    2.32658   0 .1091
   4   5.134 MM    0.1178 9124.87500 1291.17957  99 .3238
 
Totals :                  9186.99614 1301.59897
 
 
 
Signal 4: DAD1 D, Sig=230,16 Ref=360,100
 
Peak RetTime Type  Width     Area      Height     A rea  
  #   [min]        [min]   [mAU*s]     [mAU]        %
----|-------|----|-------|----------|----------|--- -----|
   1   5.134 MM    0.1154 1630.71082  235.43799 100 .0000
 
Totals :                  1630.71082  235.43799
 
 
 
Signal 5: DAD1 E, Sig=270,16 Ref=360,100
 
=================================================== ==================
                          *** End of Report ***

Data File Z:\1102\1103200408.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 11:01:08 AM Page 3 of 3



=================================================== ==================
Acq. Operator   : ABM                          
Acq. Instrument : Instrument 1                    L ocation : Vial 1
Injection Date  : 1/20/2022 12:00:55 PM                Inj :   1
                                                Inj  Volume : 5.0 µl
Acq. Method     : C:\CHEM32\1\METHODS\CHEMTOS_LCMS. M
Last changed    : 1/20/2022 11:59:56 AM by ABM
                  (modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\DEF_LC.M
Last changed    : 1/20/2022 12:22:21 PM
                  (modified after loading)
Additional Info : Peak(s) manually integrated

Data File Z:\1102\1103200411.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 12:25:24 PM Page 1 of 4
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Data File Z:\1102\1103200411.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 12:25:24 PM Page 2 of 4



     Spectra averaged over upper half of peaks.
    Number of ions per peak:     6
    Display Time Range(+- mins): 1.0
 
 

Data File Z:\1102\1103200411.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 12:25:24 PM Page 3 of 4



DataPath  : Z:\1102\1103200411.D 
DateTime: 20 Jan 22  12:01 pm -0600           
Operator  : ABM                                 Via l  : 1 
Sample    :                 C5-168-093 
Retention : 4.062 minutes 
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                          *** End of Report ***

Data File Z:\1102\1103200411.D
Sample Name: C5-168-093

DataAnalysis 1/20/2022 12:25:24 PM Page 4 of 4



MS Spectrum
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  m/z     Abundance
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  m/z     Abundance
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  m/z     Abundance
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  m/z     Abundance
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MSD1 SPC, scan=252, time=4.152 of 1103200411.D
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  m/z     Abundance
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 550.20         0.0
 551.30         0.0
 559.80         0.1
 563.00         0.0
 565.20         0.0
 565.90         0.0
 576.10         0.0
 584.10         0.1
 586.30         0.0
 589.50         0.0
 590.90         0.0
 597.10         0.0
 597.50         0.0
 598.30         0.0
 607.10         0.0
 608.40         0.0
 610.60         0.0
 622.20         0.1
 624.30         0.0
 624.70         0.0
 627.90         0.0
 629.10         0.0
 630.20         0.0
 634.70         0.0
 639.60         0.0
 640.50         0.0
 643.30         0.0
 644.30         0.0
 652.30         0.0
 653.40         0.0
 654.20         0.0
 655.60         0.0
 669.30         0.0
 671.00         0.0
 672.40         0.0
 674.30         0.0
 675.90         0.0
 678.10         0.0
 678.70         0.0
 680.00         0.0
 681.40         0.0
 683.50         0.0
 684.10         0.0
 684.60         0.0
 685.10         0.1
 685.50         0.1
 686.40         0.5
 687.40         2.5
 688.40        11.8
 689.40        27.9
 690.40        11.3
 691.40         3.5

  m/z     Abundance
 692.50         0.5
 693.40         0.1
 696.10         0.0
 697.40         0.0
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9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 PPM

100.00 67.5767.8263.64 72.01 68.2567.96 67.44 67.04

USER: root -- DATE:   Wed Jan 19 20:02:55 2022   

WinNuts - $C5-168-093.ft1  

500DRX, DMSO, 
F1: 500.003 F2: 1.000  SW1: 10331 OF1: 3087.8  PTS1d: 131072  
EX: zg60 PW: 10.0 usec PD: 0.0   sec NA: 32    LB: 0.0     



6.5 6.0 5.5 5.0 PPM

67.57 67.82 72.01 68.25 67.96 67.44 67.04

USER: root -- DATE:   Wed Jan 19 20:02:55 2022   

WinNuts - $C5-168-093.ft1  

500DRX, DMSO, 
F1: 500.003 F2: 1.000  SW1: 10331 OF1: 3087.8  PTS1d: 131072  
EX: zg60 PW: 10.0 usec PD: 0.0   sec NA: 32    LB: 0.0     



9 8 7 6 5 PPM

100.00 54.2055.16 55.97 55.4955.74 55.27 54.5153.83

USER: root -- DATE:  Wed Jan 19 22:43:44 2022   

WinNuts - $C5-168-093  

500DRX, DMSO, 
F1: 500.003 F2: 1.000  SW1: 10331 OF1: 3087.8  PTS1d: 65536   
EX: zg60 PW: 10.0 usec PD: 60.0  sec NA: 32    LB: 0.0     



6.5 6.0 5.5 5.0 PPM

54.20 55.16 55.97 55.49 55.74 55.27 54.51

USER: root -- DATE:  Wed Jan 19 22:43:44 2022   

WinNuts - $C5-168-093  

500DRX, DMSO, 
F1: 500.003 F2: 1.000  SW1: 10331 OF1: 3087.8  PTS1d: 65536   
EX: zg60 PW: 10.0 usec PD: 60.0  sec NA: 32    LB: 0.0     
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