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                    Abstract
Two new cannabimimetic indazole derivatives, N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-pentyl-1H-indazole-3-carboxamide (AB-PINACA, 1) and N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-(4-fluorobenzyl)-1H-indazole-3-carboxamide (AB-FUBINACA, 2), have been identified as designer drugs in illegal products. These identifications were based on liquid chromatography–mass spectrometry, gas chromatography–mass spectrometry, high-resolution mass spectrometry, and nuclear magnetic resonance spectroscopy. Because there have been neither chemical nor pharmacological data about compound 1 until now, this is the first report of this compound. Compound 2 was reported as a potent cannabinoid CB1 receptor modulator when synthesized by Pfizer in 2009; but this is the first report of its detection in illegal products.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Four types of cannabimimetic indazole and indole derivatives, ADB-BINACA, AB-FUBICA, ADB-FUBICA, and AB-BICA, identified as new psychoactive substances
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 November 2015
                                    

                                

                                Zhenhua Qian, Zhendong Hua, … Wei Jia

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A synthetic cannabinoid FDU-NNEI, two 2H-indazole isomers of synthetic cannabinoids AB-CHMINACA and NNEI indazole analog (MN-18), a phenethylamine derivative N–OH-EDMA, and a cathinone derivative dimethoxy-α-PHP, newly identified in illegal products
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 February 2015
                                    

                                

                                Nahoko Uchiyama, Yoshihiko Shimokawa, … Takashi Hakamatsuka

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A new pyrazole-carboxamide type synthetic cannabinoid AB-CHFUPYCA [N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-(cyclohexylmethyl)-3-(4-fluorophenyl)-1H-pyrazole-5-carboxamide] identified in illegal products
                                        
                                    

                                    
                                        Article
                                        
                                         12 June 2015
                                    

                                

                                Nahoko Uchiyama, Kazuhiro Asakawa, … Takashi Hakamatsuka

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Kikura-Hanajiri R, Uchiyama N, Kawamura M, Goda Y (2012) Changes in the prevalence of synthetic cannabinoids and cathinone derivatives in Japan. Forensic Toxicol (in press)

	Kikura-Hanajiri R, Uchiyama N, Kawamura M, Ogata J, Goda Y (2012) Prevalence of new designer drugs and their legal status in Japan (in Japanese with English abstract). Yakugaku Zasshi (in press)

	EMCDDA (2012) “EMCDDA–Europol 2011 annual report on the implementation of council decision 2005/387/JHA”. EMCDDA/Europol, Lisbon. http://www.emcdda.europa.eu/publications/implementation-reports/2011. Accessed April 2012

	Uchiyama N, Kikura-Hanajiri R, Kawahara N, Haishima Y, Goda Y (2009) Identification of a cannabinoid analog as a new type of designer drug in a herbal product. Chem Pharm Bull 57:439–441
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Auwärter V, Dresen S, Weinmann W, Müller M, Pütz M, Ferreirós N (2009) ‘Spice’ and other herbal blends: harmless incense or cannabinoid designer drugs? J Mass Spectrom 44:832–837
Article 
    PubMed 
    
                    Google Scholar 
                

	Uchiyama N, Kikura-Hanajiri R, Kawahara N, Goda Y (2009) Identification of a cannabimimetic indole as a designer drug in a herbal product. Forensic Toxicol 27:61–66
Article 
    CAS 
    
                    Google Scholar 
                

	EMCDDA (2009) EMCDDA action on new drugs briefing paper: understanding the ‘Spice’ phenomenon. EMCDDA, Lisbon. http://www.emcdda.europa.eu/publications/thematic-papers/spice. Accessed April 2010

	EMCDDA (2011) EMCDDA–Europol 2010 annual report on the implementation of council decision 2005/387/JHA. EMCDDA-Europol, Lisbon. http://www.emcdda.europa.eu/publications/implementation-reports/2010. Accessed April 2012

	Uchiyama N, Kawamura M, Kikura-Hanajiri R, Goda Y (2011) Identification and quantitation of two cannabimimetic phenylacetylindoles JWH-251 and JWH-250, and four cannabimimetic naphthoylindoles JWH-081, JWH-015, JWH-200, and JWH-073 as designer drugs in illegal products. Forensic Toxicol 29:25–37
Article 
    CAS 
    
                    Google Scholar 
                

	Nakajima J, Takahashi M, Seto T, Suzuki J (2011) Identification and quantitation of cannabimimetic compound JWH-250 as an adulterant in products obtained via the Internet. Forensic Toxicol 29:51–55
Article 
    CAS 
    
                    Google Scholar 
                

	Nakajima J, Takahashi M, Seto T, Kanai C, Suzuki J, Yoshida M, Hamano T (2011) Identification and quantitation of two benzoylindoles AM-694 and (4-methoxyphenyl)(1-pentyl-1H-indol-3-yl)methanone, and three cannabimimetic naphthoylindoles JWH-210, JWH-122, and JWH-019 as adulterants in illegal products obtained via the Internet. Forensic Toxicol 29:95–110
Article 
    CAS 
    
                    Google Scholar 
                

	Nakajima J, Takahashi M, Nonaka R, Seto T, Suzuki J, Yoshida M, Kanai C, Hamano T (2011) Identification and quantitation of a benzoylindole (2-methoxyphenyl)(1-pentyl-1H-indol-3-yl)methanone and a naphthoylindole 1-(5-fluoropentyl-1H-indol-3-yl)-(naphthalene-1-yl)methanone (AM-2201) found in illegal products obtained via the Internet and their cannabimimetic effects evaluated by in vitro [35S]GTPγS binding assays. Forensic Toxicol 29:132–141
Article 
    CAS 
    
                    Google Scholar 
                

	Nakajima J, Takahashi M, Seto T, Yoshida M, Kanai C, Suzuki J, Hamano T (2012) Identification and quantitation of two new naphthoylindole drugs-of-abuse, (1-(5-hydroxypentyl)-1H-indol-3-yl)(naphthalen-1-yl)methanone (AM-2202) and (1-(4-pentenyl)-1H-indol-3-yl)(naphthalen-1-yl)methanone, with other synthetic cannabinoids in unregulated “herbal” products circulated in the Tokyo area. Forensic Toxicol 30:33–44
Article 
    CAS 
    
                    Google Scholar 
                

	Uchiyama N, Kawamura M, Kikura-Hanajiri R, Goda Y (2012) Identification of two new-type synthetic cannabinoids, N-(1-adamantyl)-1-pentyl-1H-indole-3-carboxamide (APICA) and N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxamide (APINACA), and detection of five synthetic cannabinoids, AM-1220, AM-2233, AM-1241, CB-13 (CRA-13), and AM-1248, as designer drugs in illegal products. Forensic Toxicol 30:114–125
Article 
    CAS 
    
                    Google Scholar 
                

	Kneisel S, Bisel P, Brecht V, Broecker S, Müller M, Auwärter V (2012) Identification of the cannabimimetic AM-1220 and its azepane isomer (N-methylazepan-3-yl)-3-(1-naphthoyl)indole in a research chemical and several herbal mixtures. Forensic Toxicol 30:126–134
Article 
    CAS 
    
                    Google Scholar 
                

	Uchiyama N, Kawamura M, Kikura-Hanajiri R, Goda Y (2012) URB-754: a new class of designer drug and 12 synthetic cannabinoids detected in illegal products. Forensic Sci Int. doi:org/10.1016/j.forsciint.2012.08.047
                

	Buchler IP, Hayes MJ, Hegde SG, Hockerman SL, Jones DE, Kortum SW, Rico JG, Tenbrink RE, Wu KK (2009) Indazole derivatives as CB1 receptor modulators and their preparation and use in treatment of diseases. Patent: WO/2009/106980 September, 2009

	Buchler IP, Hayes MJ, Hegde SG, Hockerman SL, Jones DE, Kortum SW, Rico JG, Tenbrink RE, Wu KK (2009) Indazole derivatives as CB1 receptor modulators unflagging work flagging work or and their preparation and use in the treatment of CB1-mediated diseases. Patent: WO/2009/106982 September, 2009

	Aung MM, Griffin G, Huffman JW, Wu M, Keel C, Yang B, Showalter VM, Abood ME, Martin BR (2000) Influence of the N-1 alkyl chain length of cannabimimetic indoles upon CB1 and CB2 receptor binding. Drug Alcohol Depend 60:133–140
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgments
A portion of this work was supported by a Health and Labor Sciences Research Grant from the Ministry of Health, Labour, and Welfare, Japan.


Author information
Authors and Affiliations
	National Institute of Health Sciences, 1-18-1 Kamiyoga, Setagaya-ku, Tokyo, 158-8501, Japan
Nahoko Uchiyama, Satoru Matsuda, Daigo Wakana, Ruri Kikura-Hanajiri & Yukihiro Goda


Authors	Nahoko UchiyamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Satoru MatsudaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Daigo WakanaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ruri Kikura-HanajiriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yukihiro GodaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Yukihiro Goda.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Uchiyama, N., Matsuda, S., Wakana, D. et al. New cannabimimetic indazole derivatives, N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-pentyl-1H-indazole-3-carboxamide (AB-PINACA) and N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-(4-fluorobenzyl)-1H-indazole-3-carboxamide (AB-FUBINACA) identified as designer drugs in illegal products.
                    Forensic Toxicol 31, 93–100 (2013). https://doi.org/10.1007/s11419-012-0171-4
Download citation
	Received: 09 October 2012

	Accepted: 16 October 2012

	Published: 04 November 2012

	Issue Date: January 2013

	DOI: https://doi.org/10.1007/s11419-012-0171-4


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	
                N-(1-Amino-3-methyl-1-oxobutan-2-yl)-1-pentyl-1H-indazole-3-carboxamide (AB-PINACA
	
                N-(1-Amino-3-methyl-1-oxobutan-2-yl)-1-(4-fluorobenzyl)-1H-indazole-3-carboxamide (AB-FUBINACA)
	Synthetic cannabinoid
	Indazole derivative
	Designer drug
	Illegal product








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.152.29.37
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    