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As part of a projecton the bioremediationof explosivesthere was a need
for RDX whichis uncontaminatedby HMX. The usualprocedureforthe
synthesisof RDX, the Bachmannprocess,alwayshas residualamountsof HMX
presentas a side productof the synthesis. There are two reportedprocedures
forthe synthesisof pureRDX; one involvingthe oxidationof R-salt (1,3,5trinitroso-l,3,5-triazacyclohexane)witha HNO3/H202 mixture1, the otherby the
nitrationof hexaminewith40 equivalentsof a 25% N205/HNO3 mixtureat -20
oC2. The absence of HMX in the RDX sampleswas confirmedby 1H-nmr
spectroscopyand by meltingpointdetermination.

Procedure

Synthesis

of R-salt (1,3,5-trinitroso-l,3,5-trlazacyclohexane)l:

To a

stirredsolutionof 21g (0.15 mol) of hexaminein 280 mL of water and 120g of
ice was added an ice-coldsolutionof 68 mL of cold conc. HCI and 200g of ice.
The acidsolutionwas stirredwhilea solutionof 50g (0.72 tool) of NaNO2 in 50
mL of water and 30g of ice were added. The reactionmixtureturnedblue and
then green and foamed up withthe precipitaterisingto the surface. The mixture
was allowedto stand0.5h withoutstirring. The precipitatewas collectedby
suctionfiltration,washedwithwater, and air-driedto give 10.5g (40%) of a light
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yellow powder. Recrystallization from EtOH (95 mL) yielded 9.5g (36%) of light
yellow plates; m.p. 106-107 oC.

RDX Synthesis:

Method 11: To 293g (194 mL) (4.64 mol) of 100% HNO3 cooled to -40 to -45
oC was added dropwise4.7 mL (0.041 mol) of 30% aqueousH202. To this
mixturewas added in small portions9.5g (0.055 mol) of R-salt withvigorous
stirringat -40 oC over a 40 min period. After additionthe reactionmixturewas
allowedto warmto roomtemperatureand stir 2h. The mixturewas poured onto
550g of ice and the resultingwhite solidwas collected by suctionfiltration,
washedwithwater and air-dried(7.2g). Recrystallizationfrom 75 mL of acetic
acid yielded5.8g of whitemicrocrystals;m.p. 204-205.5 oC.

Method 22: Hexamethylenetetramine (1.0g) (72 mmol) was added portionwise over a 5 min periodto a stirredsolutionof 20-25% N205/HNO3 (72 mL)
(284 mmol) underCCI4 (40 mL) kept at -20 oC with a dry ice-CCI4 coolingbath.
After additionstirringwas continuedfor30 rainat -20 oC and then poured
carefullyonto 100g of ice in an 800 mL beaker. The mixturewas neutralized
with NaHCO3,extractedtwice with 100 mL of EtOAc. The EtOAc solutionwas
dried over anhydrousMagnesiumsulfateand the solventwas removedunder
•

vacuumto yield 1.14g (67%) of a lightyellow powder. Recrystallizationfrom
acetic acid (11 mL) (10% solution)yielded0.80g (50%) of white microcrystals;
m.p. 204.5-206.5 oC.
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