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    Abstract

        
            We have discovered that 1,1,1-trialkylhydrazinium salts are highly reactive reagents which aminate nitroaromatic compounds through vicarious nucleophilic substitution (VNS) of hydrogen. When applied to picramide, these reagents produce TATB in high yield. Traditionally, TATB has been manufactured in the USA by nitration of the relatively expensive and domestically unavailable 1,3,5- trichlorobenzene (TCB) to give 2,4,6-trichloro- 1,3,5- trinitrobenzene (TCTNB) which is then aminated to yield TATB. Elevated temperatures (1500 C) are required for both reactions. Our new VNS synthesis potentially affords an inexpensive and a more environmentally benign preparation of TATB. We describe in this report our progress in scaling up the synthesis of TATB from the laboratory to the pilot plant. We will discuss structure and control of impurities, changes in yield/quality with reaction conditions, choice of solvents, workup and product isolation, safety, and environmental considerations. Particle size characterizations as well as small-scale safety and performance testing will also be discussed.
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                    New synthesis of TATB process development studies

                    
                        Conference
                            Schmidt, R; Mitchell, A; Pagoria, P
                            

                    We described a new synthesis of 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) in 1996 at the 27th International Annual Conference of ICT. 1,1,1-trialkylhydrazinium salts are highly reactive reagents which aminate nitroaromatic compounds through vicarious nucleophilic substitution (VNS) of hydrogen. When applied to picramide, these reagents produce TATB in high yield. Traditionally, TATB has been manufactured in the USA by nitration of the relatively expensive and domestically unavailable 1,3,5-trichlorobenzene (TCB) to give 2,4,6-,trichloro- 1,3,5-trinitrobenzene (TCTNB) which is then aminated to yield TATB. Elevated temperatures (150{degrees}C) are required for both reactions. Our new VNS synthesis potentially affords an inexpensive and a more environmentally benign preparation ofmore » TATB. We describe in this report our progress in scaling up the synthesis of TATB from the laboratory to the pilot plant. We will discuss structure and control of impurities, changes in yield/quality with reaction conditions, choice of solvents, workup and product isolation, safety, and environmental considerations. Particle size characterizations as well as small-scale safety and performance testing will also be discussed.« less
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                    A new synthesis of TATB using inexpensive starting materials and mild reaction conditions

                    
                        Conference
                            Mitchell, A; Pagoria, P; Schmidt, R
                            

                    TATB is currently manufactured in US by nitration of the expensive TCB to give 2,4,6-trichloro-1,3,5-trinitrobenzene which is then aminated to yield TATB. Elevated temperatures (150 C) are required for both reactions. There is a need for a more economical synthesis of TATB that also addresses current environmental issues. We have recently found that 1,1,1-trimethylhydrazinium iodide (TMHI) allows the amination of nitroarenes at ambient temperature via Vicarious Nucleophilic Substitution of hydrogen. TMHI reacts with picramide in presence of strong base (NaOMe or t-BuOK) to give TATB in over 95% yield. TMHI and picramide can be obtained from either inexpensive starting materialsmore » or surplus energetic materials from demilitarization activities, such as the 30,000 metric tons of UDMH (surplus rocket propellant) from the former Soviet Union.« less
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                    New aminating reagents forthe synthesis of 1,3,5-Triamino-2,4,6-Trinitrobenzene (TATB) and other insensitive energetic materials

                    
                        Conference
                            Pagoria, P; Mitchell, A; Schmidt, R
                            

                    We are investigating the amination of electrophilic aromatic systems through the use of Vicarious Nucleophilic Substitution (VNS) chemistry. This research has led to a new synthesis of 1,3,5-Triamino-2,4,6-trinitrobenzene (TATB) and 1,3-diamino-2,4,6-trinitrobenzene (DATB) which uses 2,4,6-trinitroaniline (picramide) or 1,3,5-trinitrobenzene as starting materials. We also describe the development of a new class of VNS aminating reagents based on quarternary hydrazinium halides. 1,1,1-Trimethylhydrazinium iodide (TMHI), available from the methylation of the surplus propellant uns-dimethylhydrazine (UDMH), was used in a new synthesis of TATB. The advantages, scope and limitations of the VNS approach to the synthesis of TATB and other amino-substituted nitroarenes are discussed.
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                    New Synthesis of TATB. Scaleup and Product Characterization

                    
                        Conference
                            Schmidt, R; Mitchell, A; Lee, G; ... 
                            

                    At the 29th International Annual Conference of ICT (1998), the authors described the results of laboratory-scale process development studies for a new synthesis of 1,3,5-triamino-2,4,6-trinitrobenzene (TATB). This new synthesis approach--which uses vicarious nucleophilic substitution (VNS) methodology--converts picramide to TATB in high yield, and potentially at lower cost and with few environmental effects than existing synthetic approaches. In this report they describe results of their work on producing TATB by the VNS method at the pilot plant scale. They will discuss structure and control of impurities, changes in yield/quality with reaction conditions, choice of solvents, workup and product isolation, safety, andmore » environmental considerations. Product characterization (particle size, DSC, HPLC, etc.) as well as small-scale safety and performance testing is also discussed.« less
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                    A Versatile Synthesis of 1,3,5-Triamino-2,4,6-Trinitrobenzene (TATB)

                    
                        Conference
                            Mitchell, A; Pagoria, P; Schmidt, R; ... 
                            

                    A safe and versatile synthesis of high-purity 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) based on vicarious nucleophilic substitution (VNS) chemistry has now been achieved. The starting material can be selected from a variety of inexpensive nitroarenes obtained from commercial suppliers (4-nitroaniline, picric acid) or U.S. stockpiles (ammonium picrate, TNT). The use of picric acid and ammonium picrate (Explosive D) is preferred as both compounds are directly converted to picramide in the presence of ammonium salts (diammonium hydrogen phosphate, ammonium carbamate) in sulfolane at elevated temperature. The picramide resulting from this process is directly converted to TATB using an optimized VNS reaction employing inexpensive hydroxylaminemore » as the nucleophilic aminating reagent. A crucial element in our synthesis is a novel and efficient purification of TATB.« less
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