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Internal (10aR,9R,6aR)-HHC Standard 
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Internal (10aR,9R,6aR)-HHC Standard 

 

The above chromatogram represents an internal analytical reference standard for the (6aR,9R,10aS) stereoisomer 

of hexahydrocannabinol. It is important to note that in this current state, this is NOT a Certified Reference Material 

and has not been certified by an ISO 17034 accredited reference material manufacturer.  

There is a contamination which is stuck to the column of our HPLC which can be seen at 1.806 min on the above 

chromatogram. As you will see below, this is present in every sample we test, including blank solvent injections. 

We believe that this is not a contaminant which is present in the actual material being tested. As evidence, please 

reference the chromatogram of our Acetonitrile blank. We plan on installing a new column on our HPLC in the next 

week. 

It is important to note that the above chromatogram is a 40 ug/ml check standard for the calibration curve which 

was created using the above reference material. As you can see, a value of 37.706 ug/ml is well within the +/- 10% 

range (36-44 ug/ml) for analytical testing which is the current standard in the cannabis industry. 

You can also find the DAD Absorbance Spectra from 200-400nm for our (6aR,9R,10aR)-HHC internal Standard next 

to the chromatogram above. This absorbance spectra appears typical of a conventional hydrocannabinol with a 

maximum absorbance at 220nm and 280nm. Additionally, this absorbance spectra also matches the spectra 

obtained from the Raw HHC Distillate. This absorbance spectra also matches with the PDA Absorbance Spectra 

collected by KCA Laboratories.  

There is also a small contamination of the (6aR,9S,10aR)-HHC stereoisomer which can be seen as a small peak 

following the (6aR,9R,10aR)-HHC peak. This small contamination is taken into consideration and accounted for 

when normalizing our data. This standard has demonstrated a purity of >98% when measured via Ultra-High-

Performance Liquid Chromatography and High-Pressure Liquid Chromatography. This purified stereoisomer of HHC 

has been sent off for 3rd party NMR testing and Mass Spectrometry confirmation. You can find a copy of the proton 

NMR and Mass Spectrometry data on the raw HHC distillate below. 

This internal analytical reference standard has been submitted to an ISO 17034 accredited reference material 

manufacturer. We are expecting the have this purified compound certified as a reference material within the next 

few months. After being certified as a CRM or RM this reference standard will be available for commercial use by 

ISO 17025 certified testing facilities and official COA’s will be issued.  
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Internal (6aR,9S,10aR)-HHC Standard 
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Internal (6aR,9S,10aR)-HHC Standard 

 

The above chromatogram represents an analytical reference standard for the (6aR,9S,10aR) stereoisomer of 

hexahydrocannabinol. It is important to note that in this current state, this is NOT a Certified Reference Material 

and has not been certified by an ISO 17034 accredited reference material manufacturer.  

There is a contamination which is stuck to the column of our HPLC which can be seen at 1.809 min on the above 

chromatogram. As you will see below, this is present in every sample we test, including blank solvent injections. 

We believe that this is not a contaminant which is present in the actual material being tested. As evidence, please 

reference the chromatogram of our Acetonitrile blank. We plan on installing a new column on our HPLC in the next 

week.  

It is important to note that the above chromatogram is a 40 ug/ml check standard for the calibration curve which 

was created using the above reference material. As you can see, a value of 42.150 ug/ml is well within the +/- 10% 

range (36.000-44.000 ug/ml) for analytical testing which is the current standard in the cannabis industry. 

You can also find the DAD Absorbance Spectra from 200-400nm for our (6aR,9S,10aR)-HHC internal Standard next 

to the chromatogram above. This absorbance spectra appears typical of a conventional hydrocannabinol with a 

maximum absorbance at 220nm and 280nm. This absorbance spectra also matches identically to the absorbance 

spectra for our (6aR,9R,10aR)-HHC internal standard. Additionally, this absorbance spectra also matches the 

spectra obtained from the Raw HHC Distillate. This absorbance spectra also matches with the PDA Absorbance 

Spectra collected by KCA Laboratories.  

There is also a small contamination of the (6aR,9R,10aR)-HHC stereoisomer which can be seen as a small shoulder 

preceding the (6aR,9S,10aR)-HHC peak. This small contamination is taken into consideration and accounted for 

when normalizing our data. This standard has demonstrated a purity of >99% Purity when measured via Ultra-

High-Performance Liquid Chromatography and High-Pressure Liquid Chromatography. This purified stereoisomer 

of HHC has been sent off for 3rd party NMR testing and Mass Spectrometry confirmation. You can find a copy of the 

proton NMR and Mass Spectrometry data on the raw HHC distillate below. 

This internal analytical reference standard has been submitted to an ISO 17034 accredited reference material 

manufacturer. We are expecting the have this purified compound certified as a reference material within the next 

few months. After being certified as a CRM or RM this reference standard will be available for commercial use by 

ISO 17025 certified testing facilities and official COA’s will be issued.  
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Unidentified Stereoisomer Peak 
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Unidentified Stereoisomer Peak 

 

The above chromatogram represents the current state of our purification attempts for the 3rd unidentified peak 

found in the Raw HHC Distillate. It is important to note that in this current state, this is NOT a Certified Reference 

Material and has not been certified by an ISO 17034 accredited reference material manufacturer.  

There is a contamination which is stuck to the column of our HPLC which is not integrated but can be seen at 1.809 

min on the above chromatogram. As you will see below, this is present in every sample we test, including blank 

solvent injections. We believe that this is not a contaminant which is present in the actual material being tested. As 

evidence, please reference the chromatogram of our Acetonitrile blank. We plan on installing a new column on our 

HPLC in the next week.  

You can also find the DAD Absorbance Spectra from 200-400nm for this unidentified isomer next to the 

chromatogram above. This absorbance spectra appears typical of a conventional hydrocannabinol with a maximum 

absorbance at 220nm and 280nm. This absorbance spectra also matches identically to the absorbance spectra for 

our (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC internal standards. Additionally, this absorbance spectra also 

matches the spectra obtained from the Raw HHC Distillate. This absorbance spectra also matches with the PDA 

Absorbance Spectra collected by KCA Laboratories. 

There is also a small contamination of the (6aR,9S,10aR)-HHC stereoisomer which can be seen as a small shoulder 

preceding the unidentified isomer peak. Additionally, there is a contamination of (6aR,9R,10aR)-HHC which can be 

seen as a peak at 7.980 min. This standard is a work in progress, and we hope to have it completed in the next few 

months. This unidentified isomer has been sent off for 3rd party NMR testing and Mass Spectrometry identity 

verification. You can find a copy of the proton NMR and Mass Spectrometry data on the raw HHC distillate below. 

Below, you will find a visual representation of the numerous possible stereoisomers of HHC. Based on the data we 

have collected; we have reasonable suspicion that this 3rd peak is a different stereoisomer of HHC. We are working 

diligently to confirm this using 3rd party proton NMR and Mass Spectrometry. Once we have confirmed the identity 

of this stereoisomer, we will be creating a reference standard to be submitted to an ISO 17034 accredited 

reference material manufacturer.  

Based on our collected data, this unidentified peak appears to have a similar polarity, absorbance spectra, mass to 

charge ratio and J-coupling values to our (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC internal standards. These 

collective data indicate that this unidentified peak is likely to be another stereoisomer of HHC. 
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Possible Stereoisomers of Hexahydrocannabinol  

 

 

 

*We thought it was important to note that many naturally occurring phytocannabinoids demonstrate chirality and have 

multiple stereoisomers. For example, both Delta-8 THC and Delta-9 THC have 4 stereoisomers each.  
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(6aR,9R,10aR)-HHC + (6aR,9S,10aR)-HHC Internal Standard Mixture  
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(6aR,9R,10aR)-HHC + (6aR,9S,10aR)-HHC Internal Standard Mixture 

 

The above chromatogram represents an analytical reference standard for a mix of the >98% 

(6aR,9R,10aR)-HHC and >99% (6aR,9S,10aR)-HHC discussed above. It is important to note that in this 

current state, this is NOT a Certified Reference Material and has not been certified by an ISO 17034 

accredited reference material manufacturer.  

There is a contamination which is stuck to the column of our HPLC which can be seen at 1.811 min on 

the above chromatogram. As you will see below, this is present in every sample we test, including blank 

solvent injections. We believe that this is not a contaminant which is present in the actual material being 

tested. As evidence, please reference the chromatogram of our Acetonitrile blank. We plan on installing 

a new column on our HPLC in the next week.  

It is important to note that the above chromatogram is a 40 ug/ml check standard for the calibration 

curve which was created using the above standard mix as reference material. As you can see, a value of 

39.986 ug/ml for (6aR,9R,10aR)-HHC and 40.980 ug/ml for (6aR,9S,10aR)-HHC is well within the +/- 10% 

range (36.000-44.000 ug/ml) for analytical testing which is the current standard in the cannabis industry.  

You can also find the DAD Absorbance Spectra from 200-400nm for our (6aR,9S,10aR)-HHC internal Standard next 

to the chromatogram above. This absorbance spectra appears typical of a conventional hydrocannabinol with a 

maximum absorbance at 220nm and 280nm. This absorbance spectra also matches identically to the absorbance 

spectra for both of our (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC internal standards. Additionally, this 

absorbance spectra also matches the spectra obtained from the Raw HHC Distillate. This absorbance spectra also 

matches with the PDA Absorbance Spectra collected by KCA Laboratories.  

The small contaminations of the other stereoisomer found in the individual (6aR,9R,10aR)-HHC and 

(6aR,9S,10aR)-HHC peaks works to our advantage when mixed as they contaminants from the individual 

standards create a higher purity standard when mixed. The small contaminations are still taken into 

consideration and accounted for when normalizing our data. This standard has demonstrated a purity of 

>99% Purity when measured via Ultra-High-Performance Liquid Chromatography and High-Pressure 

Liquid Chromatography.  

This internal analytical reference standard has been submitted to an ISO 17034 accredited reference 

material manufacturer. We are expecting the have this purified compound certified as a reference 

material within the next few months. After being certified as a CRM or RM this reference standard will 

be available for commercial use by ISO 17025 certified testing facilities and official COA’s will be issued. 
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Acetonitrile Blank 
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Acetonitrile Blank 

 

The above chromatogram represents a solvent blank which is performed to equilibrate a column at the 

beginning of a new sequence and between sample injections to clear the column and try to avoid 

contamination.  

Acetonitrile, also known as methyl cyanide, is an organic solvent which we use as both our sample 

matrix and as part of our mobile phase when performing HPLC testing. Acetonitrile is the ideal solvent to 

use as our sample matrix as it is readily present in the mobile phase and cannabinoids are highly soluble 

in it.  

A clean acetonitrile blank should result in a clean baseline free of contamination. The shape of our 

baseline is correct and is a result of our gradient based HPLC method. As you can see in the above 

chromatograph, there is a contamination found in our acetonitrile blank at 1.805 min and another 

smaller contamination found before it around 1.5 min. The presence of contamination when doing a 

solvent blank is an indicator that either your column has contaminants stuck to it, or the acetonitrile 

itself is contaminated. After thorough investigation, we have reason to believe these are contaminants 

stuck to our column.  

In addition, you will find integrated positive and negative peaks between 0.7-1.0 min on this 

chromatograph and on all data presented here. This area is known as an injection peak which is also 

referred to as a void volume. This is caused by the actual injection of the sample into the system and is 

perfectly normal when collecting data using HPLC.  
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11-Cannabinoid Mixture Certified Reference Material 
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11-Cannabinoid Mixture Certified Reference Material 

 

The above chromatograph represents a Certified Reference Material for an 11-cannabinoid standard 

mixture which was purchased from a 3rd party vendor that is ISO 17034 accredited. This chromatograph 

does meet the requirements for testing by an ISO 17025 certified testing laboratory, however, Colorado 

Chromatography is NOT an ISO 17025 certified testing laboratory. These data are collected for internal 

use only and do not meet the requirements put forth by ISO 17025.  

It is important to note that the above chromatogram is a 40 ug/ml check standard for the calibration 

curve which was created using the above standard mix as a Certified Reference Material. As you can see, 

values between 38.000 ug/ml and 39.000 ug/ml for all 11 cannabinoids is well within the +/- 10% range 

(36.000-44.000 ug/ml) for analytical testing which is the current standard in the cannabis industry.  

There is a contamination which is stuck to the column of our HPLC which can be seen at 1.804 min on 

the above chromatogram. As you have already seen, this is present in every sample we test, including 

blank solvent injections. We believe that this is not a contaminant which is present in the actual material 

being tested. As evidence, please reference the chromatogram of our Acetonitrile blank. We plan on 

installing a new column on our HPLC in the next week.  

In addition, we thought it was important to note that this Certified Reference Material appears to have 

other contaminants located near the THC peaks. As you can see, even Certified Reference Materials do 

contain small amounts of impurities.  
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Raw HHC Distillate 
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Raw HHC Distillate 

 

The above chromatograph represents our raw HHC distillate. As you can see, the primary constituents found in this 

material appear to be (6aR,9R,10aS)-HHC and (6aR,9S,10aR)-HHC, with trace amounts of Delta-8 THC also 

detected.  

There is a contamination which is stuck to the column of our HPLC which can be seen at 1.803 min on the above 

chromatogram. As you have already seen, this is present in every sample we test, including blank solvent 

injections. We believe that this is not a contaminant which is present in the actual material being tested. As 

evidence, please reference the chromatogram of our Acetonitrile blank. We plan on installing a new column on our 

HPLC in the next week. 

It is important to note that the output values found for (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC of 71.937 ug/ml 

and   44.644 ug/ml respectively are within our calibration curve which runs from 1 ug/ml to 250 ug/ml. It is also 

important to note that the above chromatograph was analyzed using two separate analytical methods, one which 

was calibrated using the mixture of the (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC standards discussed above to 

identify and quantify the HHC peaks and another which was calibrated to the 11-cannabinoid standard mixture 

which was used to quantify the Delta-8 THC. The method pictured above is for the HHC standard mixture. The 

above value of 0.000 ug/ml for Delta-8 THC is incorrect and was only included on this chromatograph to identify 

the peak. In order to quantify the Delta-8 THC we had to use an additional method for data analysis which is not 

pictured here.  

In addition, there is an unidentified peak found at 8.520 min. We believe that this peak represents an additional 

stereoisomer of HHC. Above, we have shown the numerous possible stereoisomers of HHC. The H-NMR data and 

Mass Spectrometry data found below do not indicate that this unidentified peak is anything abnormal, however, 

more data collection is needed to confirm our hypothesis. We are currently working to isolate this 3rd peak and 

have it identified using NMR and Mass Spectrometry. Once this peak has been purified, we plan to have this 

compound certified as a reference material by an ISO 17034 accredited reference material manufacturer.  

The absorbance spectra for the different HHC peaks in the above chromatogram appears typical of a conventional 

hydrocannabinol with a maximum absorbance at 220nm and 280nm. The absorbance spectra for the primary 

constituents also matches identically to the absorbance spectra for both of our (6aR,9R,10aR)-HHC and 

(6aR,9S,10aR)-HHC internal standards. The absorbance spectra for the unidentified peak at 8.520 min also matches 

identically to both of our (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC internal standards as well as the absorbance 

spectra for the isolated unidentified peak. This absorbance spectra also matches with the PDA Absorbance Spectra 

collected by KCA Laboratories.  
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Predicted HHC Proton NMR Spectra 

 

 

 

This is a predicted NMR spectrum generated from ChemDraw. This program allows us to predict what 

the NMR of a compound will be even if the compound has not been reported in the academic literature. 

This is a powerful tool for synthetic organic chemists since many of them will be making new scaffolds 

that have not been reported yet. 
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Raw HHC Distillate Proton NMR Spectra 

 

 

 

This is a 1H NMR collected using a 500 MHz Bruker Biospin GmbH from Massachusetts. The HHC sample 

is dissolved in deuterated MeCN (CD3OD). The CD3OD peak appears at 1.95 ppm and any HOD (water) is 

found at 2.54 ppm. Those well versed in NMR analysis can see that there is the presence of 

diastereomers at phenol peak (6.65 ppm and 6.69 ppm). The benzylic proton (2.92 ppm and 2.95 ppm) 

also shows diastereomers in the spectra. 
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(6aR,9R,10aR)-HHC Proton NMR Spectra 

 

 

 

 

This is a 1H NMR collected using a 500 MHz Bruker Biospin GmbH from Massachusetts. The 

(6aR,9R,10aR)-HHC sample is dissolved in deuterated MeCN (CD3OD). The CD3OD peak appears at 1.95 

ppm and any HOD (water) is found at 2.54 ppm. This spectrum also has J-coupling values for those 

versed in NMR spectroscopy analysis. 
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(6aR,9S,10aR)-HHC Proton NMR Spectra 

 

This is a 1H NMR collected using a 500 MHz Bruker Biospin GmbH from Massachusetts. The 

(6aR,9S,10aR)-HHC sample is dissolved in deuterated MeCN (CD3OD). The CD3OD peak appears at 1.95 

ppm and any HOD (water) is found at 2.54 ppm. This spectrum also has J-coupling values for those 

versed in NMR spectroscopy analysis. 
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*Please note this is an abbreviated analysis from KCA Laboratories. To read the full analysis please go to 

the following link:  

https://drive.google.com/file/d/1itmdXrAwEGyP9FZg8KEdDT_PhrvrJQaT/view?usp=sharing 
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Internal Certificate of Analysis 

 

The above Certificate of Analysis was generated for internal use only. Colorado Chromatography is not an ISO 

17025 accredited testing laboratory and does not offer analytical testing as a paid service. The analytical reference 

standards used to create this COA are NOT a Certified Reference Materials and have not been certified by an ISO 

17034 accredited reference material manufacturer. We are here to share our data publicly to allow our customers 

and consumers to further their knowledge regarding hexahydrocannabinol.  

It is important to note that the chromatogram used to generate the above COA was analyzed using four different 

analytical methods. The first method was calibrated using just the (6aR,9R,10aR)-HHC internal standard. The 

second method was calibrated using just the (6aR,9S,10aR)-HHC internal Standard. The third method was 

calibrated using a mixture of the (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC internal standards. The final method 

was calibrated using the 11-Cannabinoid Standard Mixture CRM. Using these four separate methods, we 

attempted to identify and quantify the components of our Raw HHC distillate. The (6aR,9R,10aR)-HHC and 

(6aR,9S,10aR)-HHC peaks were quantified using the first three analytical methods described above; all HHC values 

were within a 2% margin of error from method to method. The Delta-8 THC was identified and quantified using the 

fourth method described above All data has been normalized for trace contamination and human error.  

In the above Certificate of Analysis, (6aR,9R,10aR)-HHC has been abbreviated as 9R-HHC and (6aR,9S,10aR)-HHC 

has been abbreviated as 9S-HHC. Based on our current data, we suspect that the majority of the remaining 

percentage of unknown material is an unidentified stereoisomer of HHC. Confirmation of this suspicion will require 

additional purification and analytical testing.  

There is a contamination which is stuck to the column of our HPLC which can be seen at 1.803 min on the above 

chromatogram. As you have already seen, this is present in every sample we test, including blank solvent 

injections. This integration for this peak has been manually removed in order to avoid confusion. We believe that 

this is not a contaminant which is present in the actual material being tested. As evidence, please reference the 

chromatogram of our Acetonitrile blank. We plan on installing a new column on our HPLC in the next week. 
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Summary and Key Points 

 

 Hexahydrocannabinol (HHC) is a naturally occurring phytocannabinoid which has multiple stereoisomers 

 

 Colorado Chromatography has purified and isolated two of these diastereomers, (6aR,9R,10aR)-HHC and 

(6aR,9S,10aR)-HHC 

 

 

 These purified HHC diastereomers have been submitted to an ISO 17034 accredited Reference material manufacturer 

to be turned into certified reference material 

 

 Once these purified HHC Diastereomers has been certified as reference materials by an ISO 17034 accredited 

reference material manufacturer, it will be commercially available to ISO 17025 certified 3rd party testing facilities  

 

 

 Once these standards distributed to ISO 17025 certified 3rd party testing facilities, official COA’s will become available 

 

 It appears that the primary constituents of our Raw HHC Distillate are (6aR,9R,10aR)-HHC and (6aR,9S,10aR)-HHC 

 

 

 There is a third unidentified peak which elutes just after the (6aR,9S,10aR)-HHC  

 

 Colorado Chromatography suspects that this unidentified peak is another stereoisomer of HHC but more data 

collection is required to confirm our suspicions 

 

 

 The NMR and Mass Spectrometry data support the hypothesis that these are in fact stereoisomers of HHC 

 Using the internal reference standards which have been submitted to an ISO 17034 accredited reference material 

manufacturer, Colorado Chromatography has created an Internal COA to provide insight for our customers and 

consumers 

 

 Colorado Chromatography is NOT an ISO 17034 Accredited Reference material manufacturer and the analytical 

reference material used to generate this internal COA do NOT meet the criteria set forth by ISO 17034 

 

 

 Colorado Chromatography is NOT an ISO 17025 certified 3rd Party testing facility and our internal COA does not meet 

the requirements set forth by the ISO 17025 standard.  
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