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1. Spectral data

Sr. No. Compound

1 2,2,2-Trifluoroethyl carbamate (1)
a. 'THNMR, b. BCNMR

2 2,2,2-Trifluoroethyl nitrocarbamate (2)
a. '"HNMR, b. BCNMR

3 2,2,3,3-Tetrafluorobutane-1,4-diyl dicarbamate (3)
a. 'HNMR, b. BCNMR

4 2,2,3,3-Tetrafluorobutane-1,4-diyl bis(nitrocarbamate) (4)
a. 'HNMR, b. BCNMR

5 2,2,3,3-Tetrafluorobutane-1,4-diyl dinitrate (5)
a. 'HNMR, b. BCNMR

6 2,2,3,3,4,4,5,5-Octafluorohexane-1,6-diyl dicarbamate (6)
a. 'HNMR, b. BCNMR

7 2,2,3,3,4,4,5,5-Octafluorohexane-1,6-diyl bis(nitrocarbamate) (7)
a. 'HNMR, b. BCNMR

8 2,2,3,3,4,4,5,5-Octafluorohexane-1,6-diyl dinitrate (8)
a. 'HNMR, b. BCNMR
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1. 2,2,2-trifluoroethyl carbamate (1)
a. 'H NMR
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b. BCNMR
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2. 2,2,2-Trifluoroethyl nitrocarbamate (2)
a. 'H NMR
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b. 3C NMR
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3. 2,2,3,3-Tetrafluorobutane-1,4-diyl dicarbamate (3)
a. 'H NMR
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b. BC NMR
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4. 2,2,3,3-Tetrafluorobutane-1,4-diyl bis(nitrocarbamate) (4)
a. 'H NMR
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b. 3C NMR.
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5. 2,2,3,3-Tetrafluorobutane-1,4-diyl dinitrate (5)

a. '"H NMR
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6. 2,2,3,3,4,4,5,5-Octafluorohexane-1,6-diyl dicarbamate (6)

a. '"H NMR
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7.2,2,3,3,4,4,5,5-Octafluorohexane-1,6-diyl bis(nitrocarbamate) (7)
a. 'HNMR
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8. 2,2,3,3,4,4,5,5-Octafluorohexane-1,6-diyl dinitrate (8)

a. '"H NMR
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2. Theoretical calculations

All quantum chemical calculations were performed using the Gaussian G09 program
package.! The geometries of all the compounds were fully optimized at the DFT (B3PW91)
level with 6-31G(d,p) basis set and characterized to be true local energy minima on the
potential energy surface and no imaginary frequencies were found. Isodesmic reactions were
used to compute the heats of formation and presented in Figure S1. The usage of the gas
phase HOF (HOFg,) in the calculation of detonation properties slightly overestimates the
values of detonation velocity and detonation pressure, and hence, the solid phase HOF
(HOFqiq) can efficiently reduce the errors. The HOF,,;4 is calculated as the difference

between HOF 4, and heat of sublimation (HOF ;) as,

HOFsolid - HOFgas - HOFsub (1)

The heat of sublimation (HOFg,,), which is required to convert the HOF g, to the solid state

(HOFsg1iq), was calculated from Equation (2),2

tot

HOF_, = 44307 x 10~ *A% + 2.0599(vo 2 )0-5 ~2.4825 )

where A represent the surface area of the 0.001 electrons/bohr? isosurface of electronic

density, v denotes the degree of balance between the positive and negative surface potentials,

2
and Ptot is the electrostatic potential variance. These molecular surface properties were

obtained using the Multiwfn program.?
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Compound 8 + 2 CH,0H

Scheme S1. Isodesmic reactions for compounds 2, 4, 5, 7 and 8.



3. Crystallographic data

Figure 1. Molecular structure of Compound 4.

Table 1: Selected bond lengths and bond angles for the Compound 4.

Bond lengths (A)

Parameter Value Parameter Values Parameter Value
F1-C9 1.353(3) C5-N7 1.377(4) N6-010 1.204(4)
02-C5 1.333(3) C5-04 1.186(4) C9-C9 1.530(5)
02-C1 1.434(3) N6-N7 1.389(3) C9-C1 1.501(4)
F3-C9 1.350(3) N6-08 1.203(4)

Bond angles (°)
C5-02-Cl1 114.6(2) 08-N6-010 126.6(3) F3-C9-F1 106.0(3)
02-C5-N7 106.0(2) O10-N6-N7 114.2(3) F3-C9-C9 107.7(3)
04-C5-02 126.0(3) C5-N7-N6 123.4(3) F3-C9-C1 110.4(2)
04-C5-N7 127.9(2) F1-C9-C9 107.2(3) C1-C9-C9 114.6(3)
O8-N6—-N7 119.2(3) F1-C9-C1 110.5(2) 02-C1-C9 105.3(2)




Figure 2. Crystal packing diagram for compound 7.

Table 2: Selected bond lengths and bond angles for the Compound 7.

Bond lengths (A)

Parameter Value Parameter Values Parameter Value
F1-Cl11 1.339(2) F5-C9 1.344(3) C9—Cl14 1.507(3)
F2-Cl11 1.341(2) F6-C9 1.346(2) N10-O12 1.200(3)
03-C8 1.182(3) N7-C8 1.390(3) N10-0O13 1.198(3)
04-C8 1.342(2) N7-N10 1.377(3) Cl1-Cl11 1.550(4)
04-C14 1.430(2) C9-C11 1.557(3)

Bond angles (°)
C8-04-Cl14 | 114.19(17) F5-C9-C14 110.72(18) | F1-Cl11-F2 108.72(15)
NI10-N7-C8 | 123.28(17) F6—-C9-Cl1 108.08(17) | F1-C11-C9 107.58(15)
03-C8-04 | 125.63(19) F6-C9-C14 110.56(18) | F1-C11-C11 | 108.58(18)
O3-C8-N7 | 128.45(18) | C14-C9-Cl11 111.83(16) | F2-C11-C9 106.75(16)
O4-C8-N7 | 105.88(16) | O12-N10-N7 114.5(2) F2-C11-C11 | 108.97(18)
F5-C9-F6 105.94(18) | O13-N10-N7 119.1(2) CI1-C11-C9 | 116.04(19)
F5-C9-C11 | 109.51(16) | O13-N10-0O12 126.4(2) 04-C14-C9 | 104.68(17)




Figure 3. Molecular structure of Compound 8.

Table 3: Selected bond lengths and bond angles for the Compound 8.

Bond lengths (A)
Parameter Value Parameter Values Parameter Value
F1-C8 1.350(4) O5-N9 1.204(4) C8-C10 1.517(4)
F2-Cl11 1.342(4) O6-N9 1.350(3) C8-Cl11 1.543(4)
F3—Cl11 1.333(4) 06-C10 1.427(4) Cl1-Cl11 1.554(5)
F4-C8 1.342(4) O7-N9 1.326(4)
Bond angles (°)
N9-06—-C10 116.2(2) C10-C8Cl11 112.8(3) F2-C11-C11 | 108.6(3)
F1-C8-C10 109.5(2) O5-N9-06 122.7(3) F3-C11-F2 108.2(3)
F1-C8-Cl1 108.4(2) 0O5-N9-0O7 127.0(3) F3-C11-C8 | 107.1(2)
F4-C8-F1 106.1(3) O7-N9-06 110.2(3) F3-C11-C11 | 108.8(3)
F4-C8-C10 111.0(3) 06-C10-C8 103.5(3) C8-C11-CI11 | 115.9(3)
F4-C8—Cl11 108.8(2) F2-C11-C8 107.9(2)




Compound 4: CCDC structure deposit information
CCDC 1437815

Summary of Data CCDC 1437815

Compound Name:
Formula: C6 H6 F4 N4 O8
Unit Cell Parameters: a 11.4164(17) b 13.6481(9) ¢ 4.9679(8) P21/n

Compound 7: CCDC structure deposit information
CCDC 1428609

Summary of Data CCDC 1428609

Compound Name:
Formula: C8 H6 F§8 N4 O8
Unit Cell Parameters: a 4.99141(16) b 20.7151(8) ¢ 7.2618(2) P21/c

Compound 8: CCDC structure deposit information
CCDC 1424012

Summary of Data CCDC 1424012

Compound Name:
Formula: C6 H4 F8 N2 O6
Unit Cell Parameters: a 5.1438(5) b 6.2912(9) ¢ 9.9448(12) P-1
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