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Develop Better Warhead/Ammunition
for Korean Armed Force

v
Performance of Warhead/Ammunition
Heavily Depends upon
Performance of Explosives Used
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New Molecules

p Novel Explosive Molecules ¢
p Additives (Binders, Plasticizers, etc.)

v

New Formulations
p Properly Combining Various Ingredients Feedback
p Machining (Casting, Pressing, etc.)

’

Tests and Evaluation
p Performance, Safety
p Chemical Properties
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A (Derive) Where Can We Get Good Candidate Molecules?
- A Variety of Scaffolds
- Pools of Molecules
- Automatic Generation of Diverse Molecules
- Best Solution: DB for Virtual Molecules

A (Screen) How Do We Select the Real Good One?
- Accurate Prediction of Performance and Sensitivity
- Improve ADD Method -1
- Improve Calculation Speed

- Other Important Issue: Synthetic Feasibility (pKa Pred.)

-Ot her | ssues: Decomposition Tgm
(in Drug Design: ADME/Tox)
- ADME/Tox: Absorption, Distribution, Metabolism, and Excretion / Toxicity
ADME greatly influence the performance of the compound as a drug.
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Basitc Poppeéities
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Mallerida DBesqriptors
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Density (Volume)
Heat of Formation
Stability of Crystals
HOMO-LUMO

Energy Gaps
Dissociation Energy

General Procedudnens ixplosivesves

Final|FPpppéeities

Ref.
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Explosive
Molecules

2-D structure
(connectivity)

etics

Calculation
of

Molecular
Descriptors

Number of
Specific
Atoms

Gaussian -03
Quantum
Mechanical
Program

3-D structure
(conformation)

- Ammon-00 GAM (Group Additivity Method, density): Struct. Chem. 2001, 21, 205:

Number of
Specific
Bonds

Number of
Specific
Function
Groups

Oxygen
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Calculation of
Explosive

Performance
and
Sensitivity

Sensitivity

Propagator ]

Explosive
Performance

Cheetah
Program

- Mol. Surf. El. Ptl. (density): B3LYP/6-31G* Opt., J. Comput. Chem. 2004, 25, 2073.
- Politzer Scheme (heat of formation): BP86/6-31G** Opt., J. Comput. Chem. 1995, 16, 654.

- CDH Scheme (sublimation energ_;y): J. Chem. Soc. Perkin Trans. 2 1995, 2023
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A Density Calculation
Very Difficult Problem
(1) Group Additivity method or (2) QSPR with
Molecular Surface Electrostatic Potential
A Heat of Formation (HoF) Calculation
Quantum Mechnics (DFT BP86/6  -31G**)
Solid State HoF with Sublimation Energy Estimation
A Impact Sensitivity Calculation
Probably Insoluble with Scientific Reasoning
Artificial Neural Network Approach (Only Choice)
- Black Box (No Science Behind)
- Crude Results
A Performance Calculation
Cheetah Program (from Dr. Fried, LLNL, USA)
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2-amino-4,6-dinitro-
1,3,5-triazine

ADNTRZ

2-azido-4,6-dinitro-
1,3,5-triazine

ZDNTRZ

NGOl &7 ido Triazines

2.,4-diamino-6-dinitro-

1,3,5-triazine
DANTRZ
2,4,6-trinitro -
1,3,5-triazine
TNTRZ

2.,4-diazido-6-dinitro-
1,3,5-triazine

DZNTRZ
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