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S1: Models for sequential and concurrency computations and workflow of high throughput 
computations.

Figure S1. Model for sequential computations.

 

Figure S2. Model for concurrency computations.
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Coplanar Stacking

TNB:   149 CPU•h
TATB: 282 CPU•h
Total:  431 CPU•h

Face-to-face:
TNB:       69 CPU•h
TNA:     167 CPU•h
DATB:   209 CPU•h
TATB:   139 CPU•h
Total:    584 CPU•h

Displaced:
TNB:     299 CPU•h
TNA:     780 CPU•h
DATB: 1038 CPU•h
TATB:   561 CPU•h
Total:  2679 CPU•h

Minimums

Parallel Stacking

Minimums

NH2…O2N, NH…ON 
> CH…O2N, CH…ON

TNA:     39 CPU•h
DATB:   96 CPU•h
Total:   135 CPU•h 

Crossing Stacking

V-Shaped Stacking

TNB:    20 CPU•h
TATB:  38 CPU•h
Total:   58 CPU•h

CH…O2N, NH2…O2N 
>  CH…ON, NH…ON

TNA:    40 CPU•h
DATB:  58 CPU•h
Total:    98 CPU•h 

Minimums

TNB:       257 CPU•h
TNA:       577 CPU•h
DATB:   1702 CPU•h
TATB:     588 CPU•h
Total:    3125 CPU•h

No Minimums 
Found

T-shaped Stacking

Minimums

TNB:      34 CPU•h
TNA:    328 CPU•h
DATB:  409 CPU•h
TATB:    72 CPU•h
Total:   843 CPU•h

END

0.7 h2.7 h

BEGIN

0.4 h3 h

The red 
flowchart 
takes the 

most 
time.

Figure S3. Workflow of high throughput computations.
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S2: PES scanning of the coplanar stacking.

Figure S4. Freedom degrees in the case of coplanar stacking.
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Figure S5. PESs of the coplanar TNB dimers.
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Figure S6. PESs of the coplanar TATB dimers.
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Figure S7. PESs of the coplanar TNA dimers.
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Figure S8. PESs of the coplanar DATB dimers.
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S3: PES scanning of the parallel stacking.

Figure S9. Plot showing the face-to-face stacking.
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Figure S10. PESs of the face-to-face stacked dimers of the four interested molecules.
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Figure S11. PESs of the parallel TNB dimers at (a) β0=30° and α=15°and (b) β0=30° and α=105°.
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Figure S12. PESs of the parallel TATB dimers at (a) β0=60° and α=30° and (b) β0=60° and α=120°.
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Figure S13. PESs of the parallel TNA dimers at (a) β0=75° and α=37.5°, (b) β0=75° and α=127.5°, (c) β0=165° and 
α=82.5° and (d) β0=165° and α=172.5°.
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Figure S14. PESs of the parallel DATB dimers at (a) β0=60° and α=30°, (b) β0=60° and α=120°, (c) β0=165° and 
α=172.5°, and (d) β0=165° and α=172.5°.
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Figure S15. Two orientations of offset parallel stacking: along internal (a) and external (b) angle bisectors.
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Figure S16. Configurations of the locally lowest points on PESs and the corresponding ΔEint of face-to-face stacked 
dimers of TATB from the full optimization from a complete face-to-face stacking (a) and stacking observed in 
crystal (b).
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S4: PES scanning of the T-or V-shaped stacking.

Figure S17. Variables in V- and T-shaped stacking.
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Figure S18. PESs of the V-shaped TNB dimers at (a) α=0° and β=60°and (b) α=40° and β=40°.
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Figure S19. PESs of V-shaped TATB dimers at (a) α=0° and β=60°and (b) α=30° and β=30°.
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Figure S20. PESs of the V-shaped TNA dimers at (a) α=0° and β=180°, (b) α=120° and β=180°, and (c) α=150° 
and β=150°.
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Figure S21. PESs of the V-shaped DATB dimers at (a) α=0° and β=60°, (b) α=120° and β=60°, (c) α=120° and β=-
60°, (d) α=30° and β=30°, (e) α=30°and β=-90°, and (f) α=90°, β=90°.
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Figure S22. PESs of the T-shaped TNB dimers stacked along (a) NO2···C6 and (b) CH···C6.
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Figure S23. PESs of the T-shaped TATB dimers along (a) NO2···C6 and (b) NH2···C6.
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Figure S24. PESs of T-shaped TNA dimers along (a) NO2···C6, (b) CH···C6, (c) NO2···C6, and (d) NH2···C6.
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Figure S25. PESs of T-shaped DATB dimers along (a) NO2···C6, (b) NH2···C6, (c) NO2···C6, and (d) CH···C6.
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S5: PES scanning of the crossing stacking.

Figure S26. Degree of freedom of crossing stacking.
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Figure S27. PESs of the crossing TNB dimers along (a) CH···NO2 and (b) CH···NO.

 
8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6

-5.5

-5.0

-4.5

-4.0

-3.5

-3.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

R= 9.1 Å
Eint= -4.9 kcal/mol

 =0°

E
in

t (
kc

al
/m

ol
)

R (Å)

(a)

8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10.0 10.1

-2.0

-1.5

-1.0

-0.5

0.0

R= 9.5 Å
Eint= -2.1 kcal/mol

 =30°

E
in

t (
kc

al
/m

ol
)

R (Å)

(b)

Figure S28. PESs of the crossing TATB dimers along (a) NH2···NO2 and (b) NH···NO.
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Figure S29. PESs of the crossing TNA dimers along (a) CH···NO2 and (b) NH2···NO2.
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Figure S30. PESs of the crossing DATB dimers stacked along (a) CH···NO2 and (b) NH2···NO2.
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S6: Summary of the locally lowest points on all PESs and the related ΔEint.

Table S1. Summary of the Locally Lowest Points on All PESs and the Related ΔEint.

No. Label α (°) β (°) φ (°) θ (°) γ (°) R (Å) ΔEint (kcal/mol)

1 TNB-C1 0 0 90 0 0 8.8 -1.7
2 TNB-C2 40 60 90 0 0 7.9 -3.7
3 TNB-P1 15 30 50 0 0 4.9 -8.7
4 TNB-P2 285 30 40 0 0 4.3 -8.2
5 TNB-P3 105 30 50 0 0 4.9 -8.8
6 TNB-P4 0 30 0 0 0 3.6 -6.6
7 TNB-T1 0 0 0 90 0 6.5 -6.1
8 TNB-T2 0 0 0 90 30 6.6 -6.0
9 TNB-T3 0 180 0 90 0 5.5 -6.2
10 TNB-T4 0 180 0 90 30 5.5 -6.1
11 TNB-X1 0 30 90 90 90 8 -5.2
12 TNB-X2 40 20 90 90 130 7.8 -3.4
13 TATB-C1 0 0 90 0 0 9.1 -6.4
14 TATB-C2 32 60 90 0 0 8.9 -6.8
15 TATB-P 0 60 0 0 0 3.4 -18.2
16 TATB-T1 0 0 0 90 0 6.5 -7.7
17 TATB-T2 0 0 0 90 30 6.5 -7.8
18 TATB-T3 0 180 0 90 0 5.9 -6.5
19 TATB-T4 0 180 0 90 30 6 -6.0
20 TATB-X1 0 30 90 90 90 9.1 -4.9
21 TATB-X2 30 0 90 90 120 9.5 -2.1
22 TNA-C1 0 0 90 0 0 9 -6.1
23 TNA-C2 120 120 90 0 0 9.1 -5.6
24 TNA-C3 150 180 90 0 0 9 -6.9
25 TNA-P1 38 75 20 0 0 3.5 -11.7
26 TNA-P2 128 75 20 0 0 3.5 -12.7
27 TNA-P3 308 75 30 0 0 3.8 -10.6
28 TNA-P4 83 165 20 0 0 3.5 -12.6
29 TNA-P5 173 165 10 0 0 3.4 -11.2
30 TNA-P6 353 165 30 0 0 3.7 -12.6
31 TNA-PV1 0 75 0 0 0 3.4 -10.4
32 TNA-PV2 0 165 0 0 0 3.4 -10.8
33 TNA-T1 0 0 0 90 90 6.5 -7.0
34 TNA-T2 0 60 0 90 60 5.5 -7.6
35 TNA-T3 0 60 0 90 -60 5.5 -7.3
36 TNA-T4 0 120 0 90 90 6.5 -6.8
37 TNA-T5 0 120 0 90 -90 6.5 -6.3
38 TNA-T6 0 180 0 90 90 6 -4.2
39 TNA-X1 60 210 90 90 150 8.1 -5.0
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40 TNA-X2 60 90 90 90 150 8 -5.2
41 TNA-X3 120 270 90 90 210 9.2 -4.2
42 TNA-X4 0 270 90 90 90 9.1 -4.7
43 DATB-C1 0 120 90 0 0 9.1 -6.5
44 DATB-C2 120 0 90 0 0 9.1 -5.9
45 DATB-C3 120 240 90 0 0 9.1 -5.8
46 DATB-C4 30 180 90 0 0 9.1 -6.6
47 DATB-C5 30 300 90 0 0 9 -7.0
48 DATB-C6 90 180 90 0 0 9 -7.2
49 DATB-P1 30 60 10 0 0 3.4 -15.3
50 DATB-P2 120 60 20 0 0 3.4 -16.1
51 DATB-P3 90 180 0 0 0 3.3 -15.2
52 DATB-P4 0 180 20 0 0 3.4 -16.2

53
DATB-
PV1

0 60 0 0 0 3.3 -15.2

54
DATB-
PV2

0 180 0 0 0 3.3 -15.2

55 DATB-T1 0 0 0 90 0 6.5 -7.3
56 DATB-T2 0 60 0 90 0 5.9 -5.9
57 DATB-T3 0 120 0 90 30 6.5 -7.3
58 DATB-T4 0 180 0 90 0 5.6 -8.7
59 DATB-X1 120 270 90 90 210 8.1 -4.7
60 DATB-X2 0 270 90 90 90 8 -5.1
61 DATB-X3 120 30 90 90 210 9.2 -4.6
62 DATB-X4 0 30 90 90 90 9.1 -4.7


