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 K@),-#)04(1./9L(GM/-#)1N-.#O!L/6+/-#)A!,(@)#?C2 tetracyclic ring systems PNQ,(GM/
+/&0!/;2O+, indole ring  K7EA#)6!L,6F/D9QR FS7FT-U 1H-indole,  3-(dimethylaminomethyl)indole 

(gramine) T$? 1-tosyl-1H-indole GH4-4)4E#(@<9D9QR FK7ED!Q"SGG)?-+I7F"E 2 O!L/6+/C$!-@*+  
O!L/6+/D9Q 1 R/-)B9D9QA#)6!L,6F/(GM/ 1H-indole T$? gramine %?R FGH4-4)4E# N-alkylation D9Q
6V#TC/U, 1 O+, indole R/-)B9D9QA#)6!L,6F/(GM/ 1-tosyl-1H-indole %?R FGH4-4)4E# C-alkylation   

D9Q6V#TC/U,D9Q 2 O+, indole K7ED!L, 2 -)B9%?DV#GH4-4)4E#-!I 2-bromobenzyl bromide O!L/6+/D9Q 
2 @*+ intramolecular cyclization K7ER F Kozikowski reaction (0*Q+RCFS7F+/&0!/;2O+, tetracyclic 

ring A#)D9QA!,(@)#?C2S7FDV#RCFI)4A&D;48K7E"4;9 column chromatography C)*+ preparative thin 

layer chromatography 04A=%/2(+-$!-.B2K@),A)F#,D#,(@<9K7ER F(@)*Q+, nuclear magnetic 

resonance (NMR), infrared spectrometer (IR) T$? mass spectrometer (MS) 6#<$V#7!I 

%#-J$-#)D7$+,R/O!L/6F/0I"U# A#<#)W(6)9E<+/&0!/;26!"T)-O+, tetracyclic ring (A) S7F  
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Abstract 

Synthesis of tetracyclic ring system ; Indole derivatives 
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 The purpose of this study was to investigate the synthesis of tetracyclic ring 

systems, that was the indole derivatives. This ring systems could be prepared by major 

two steps. First step, substrate that was indole derivatives such as 1H-indole, 3-

(dimethylaminomethyl)idole (gramine) and 1-tosyl-1H-indole were alkylated by 2-

bromobenzyl bromide or phthalic anhydride. 1H-Indole, 3-(dimethylaminomethyl)idole 

(gramine) were N-alkylated at first position with 2-bromobenzyl bromide whereas 1-tosyl-

1H-indole was C-alkylated at second position of indole ring with 2-bromobenzyl bromide 

or phthalic anhydride. Second step, we cyclized intermediates that were obtained from 

the first step by intramolecular cyclization (Kozikowski reaction).  The synthesized 

compounds were purified by column chromatography or preparative thin layer 

chromatography. Nuclear magnetic resonance (NMR) Infrared spectroscopy (IR) and 

Mass spectrometer (MS) were used as tools for identification the chemical structure of 

synthesized compounds. Derivatives of tetracyclic ring (A) could be synthesized  
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