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F11,3,5,7-POfis R G WGe " i s 4l Lok, 20 3k 4
NIBELE FREAM B S R T 2 X i, 24,86
TALHE2,2,4,4-DURE LA RIGE " 2,2, 6, 6- DU 3k 4 K
B (T,=275 °C)" [ 2,2,4,4,6,6-7 il 3 4 W k5t (d=
1.78 gecm™, D=8443 m-s™)"7" 4,4,8,8-U %43 4
MI%E-2,6- 8RR (d=1.852 g-cm™, D=8529 m-s™",
T,=220 O N Z ML G . KR8 eeib & 948
ELAG R [ 5 B 0 B L AR A 9 4 I B 4, (HL 7R 253
] 2R rh 5] AT A BRI B 1 RfE . PR R, 4
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PR IR 45 4 1 v 2 B R 1 H R AR 4 3 4R
R B H R S5 1 i L T AR PR 0 B A A T s )
T AT 3T A SRR A A W R R Ak
TG B B AT A ) A AR R S L4 2,4 ,4,8,8, -1
M 3E-2-R 2 & Wi kE(d=1.813 g-cm™, D=8250 m-s™',
T,=254 °C)'* 2,4,4,6,8,8-/Nfil -2, 6- A 2% 4 NI
$% (d=1.959 g-cm™, D=9310 m-s™', T,=235 °C)""*" |
2,9,9,10, 10-T0 fiff £-2-A 4% 4 W ft-4, 8- fiFf IR I
(d=1.878 g-cm™, D=8914 m-s', T,=175 °C)"*", i
H12,4,4,6,8,8-Nfl%E-2,6- A A 4 WILE K4 T 5
JEE B Bk 1T 6 B AT 5 CL-20 8 5 0 BEAK I R 4
LR T RS R ] T SEACHE SR b A7 AE AH () £k
A S S0, R AR IR Bl R 8 A8 3 5 2l

SIRAS N AH R, AF . 4,4,8,8-T0fFE-2,6- = %0 A B W1 52 19 & MR AE )] 3% REAM BE, DOI1:10.11943/CJEM2025012.
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0TI ECT R IR E AL S R R
T, S5 48 vy BE XS AR 2, 6?%%’3%%&-4,8;%@&@5
(d=1.652 g-cm™,D=6811 m-s"', T,=166 °C) {45 T ' BE
BIOL T 2-A 24 & W be-4, 8- Al R I (d=1.575 g-cm™,
D=6516 m-s™', T,=147 °C). %’% mad Xt 2,2,6,
6-PU i 2 4 W bE (d=1.614 g-cm™, D=6801 m-s™") il
4,4,8,8-PUfifH-2-5 2% 4 Wl ke (d=1.553 g-cm™, D=
6955 m - s ) 5T T L5 AR LA B 25 T 5 0T L& B, 24 4R
J B 2,2, 6, 6- DU Al 5 42 WITGE 1 2 -0 B Jit 5~ 1, 43
XPRRIEE B0 IRET , AT 219 4, 4,8, 8- DUy 5L -2- 5 4%
G W (10 2 i 1) 4 AR AT, I % 2 1 e 0 81 40 A 15 381 i
LM 2 b e A R AR S AR A TR A
AT LA FERI) 3 %o B 52 00T 8 AL 45 4 114 2 1] B9 A 3%
I DT B PR BE TPt 5 1) & Be AL &9

PR, A WF 58 48U 7 A 4,4, 8, 8- 0 il Bk -2- 4
A 4 W BE 0 6-07 B J5 7, i i — DM B AT Z A E 1 B
TSy X6 R 8 5 AR, DA 3 G T 9 % B R G ) 4
$'réﬁ" JEXF = 4,4,8,8-DUfil -2, 6- 4 A4 4 W bt
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1.1 it‘y*lJ '51)‘(%%

B WFR[3.3.1]1F-2, 6- "4 (4) MR ¢

oximation

& gem -dinitration o><|dat|0n

B1 4,4,8,8-DUfifdk-2,6-FA 4Nk (1)5’]@. AT

7@

BRL24 )G s 2- e KL o8 FH R R 3R 1R 8 e T8 1R
LIS 3 b B T (O < I R 3 12 /N1 I T 2
ALK = A G A7 T -20 CHRY R ; 4
Mg TeK MG AW e LB R 4y A 4l
A b1 28 B B A R 2

% : Nicolet i HL iy 78 4 21 Sk 5 3% AL ( 38 [,
Thermofisher A &) ) ; Bruker Avance-1 DRX 500MHz
¥ w4t PR A (18 [® , Bruker 24 7 ) ; SDT Q600
DSC-TGA [F] 25 #3 Hr AL (£ B, TAALEF 2 ) 5 Bruker
D8 VENTURE X 5 £k 2 54 A7 55 A (F= %, Bruker 24 7] )
Vario EL- 1 #4643 Hr A (F8 &, Elemetar A A ) o
1.2 A%

Xt 4,4,8,8-VURE3E-2,6- A AN BT, K1)
B3 A B AT R B, AT LU 3 2, 6- 5 42 S NIl bE-4,
8-TBE(3) & A Ak s AL A A AR AR B H AR
AUR 3 AT LLF 9-% 28 WA [3.3.1 1 -2, 6- M (4) &2 8%
W O-Z= AL SN il 4, A6 W) 4 e BESCHR i 1 7 i
B

AW 1A U 2 UL Scheme 1. & 56, AR 38 SC
BR[24 1001, 5-30F 06 Ry 5ok, & S AL R & L O-Tik
1k T B = 4 R ) £ 9 28 SR [3.3.1 ] -2, 6-—
W (4) 5 B J5 R T 30% i A AL S Ak BIAL A W 4 45
2, 6- " H AW ke-4,8-FE(3) , RN 48%; M
MR IBX S AL ST A5 B AH N 1Y 2, 6- 4 244 4 W

£-C

transannular
0O heterocychzanon

Fig.1 Retrosynthetic analysis of 4,4, 8, 8-tetranitro-2, 6-dioxaadamantane(1)
0
351€PS HO HCOOH IBX,EA
050C48h 80 °C,8h
48%
3 H
1) NH,OH-HCI, NaOAc
MeOH RT
oH 2 N,O, urea, CH,C, NO,
Na, SO 50 °C
(14.4% for 3 steps)
Scheme 1 Synthesis route of 4,4,8, 8-tetranitro-2 ,6—d|oxaadamantane(1 )
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4,4,8,8-VURYHE-2, 6- 4 4% 4 Wl e 1Y & AR B 4 1iF

3

Pt-4,8- 1 (2) , HJE 7 AL 6.2% , i H K G
Y 2,6-— S A4 N ki-4,4,8,8-PUEE(5) Al L)l 83.4%
B B A B, BLL Y 3 1Y AL D TR AR LR
AR 58 1, B AR 2 A NI e SRR AR E A AE L (L
20 b B RE P G I ROV AR S TR R AR S 5
By K R A KGR L AU B AE F N AR b Af
PR T U 2 KA T A S R R & il
FHLE 5 B4 6, 5 LR /b1 gtk 13
FHAR =Y 4,4,8,8-MUfEHE-2,6- —F A& RILE(1),
SR 14.4%
1.3 SLWiI#E
1.3.1 2,6-—E#&NKR-4,8-"E(3)E K

B 9-H R WIR[3.3.1]¢-2,6- "4 (4) (2.44 g,
0.02 mol) FIJE K HH % (1 mL, 26.50 mmol) # % im A
) 50 mL =B, 2E VKR SR T 0% 30% 1Y 4
KW (20 miL) 22 18 35 i 3 s R A Y, A
SERE K RO IR A A w0 OV 30 min, RS
H UL B Tt 2 50 °C, I R 48 he SO SE IS L T
WA ZR AR SR B AR VKR T Tl SR TR A 0 v 92 1 o
T A TR %) L A 95 98 (20 mL) Y48 K T2 0 A 2R Hp B A
{1 L R TR /KR AR AR 8 SRR 2R 2R
(6Xx30 mL)ZE I, A 47 WA FH IS K B B2 4 T4, 3k 0
J TE FL2S VR AR A5 SR B CORSBRAR IR A . ML 2RI
RN, A hEE/ LR OB (V/ V=10 3L S8 E Y
3(1.65 g,48%) , A HAEK . '"H NMR(500 MHz,
Methanol-d,) §: 3.96~3.82 (m, 4H) , 3.76~3.66 (m,
2H),2.54(ddd, /=13.43,5.19,1.48 Hz,2H) ,1.75~
1.66(m, 2H) ; "C NMR (126 MHz, Methanol-d,) §:
71.9,70.1, 68.3,29.1; IR (thin film, v/cm™) : 3345,
2929, 1076, 1056, 1036, 1020, 1001, 804, 767,
754,685, 652,475, 430; Anal. Calcd for C;H,,0,:
C 55.81,H 7.03;Found C 55.98,H 7.05,
1.3.2 2,6-—EFE&NkE-4,8-"HF(2)F12,6-— R

2 &N k2-4,4,8,8-TE(5) & A

1 2-A B 3 R (2.24 g, 8 mmol) il A T 3
(344 mg,2 mmol) By & R £ Tii (20 mL) # W, 78
80 °C NHEVEBEFE, R 8 h i, B i A kv a0k,
LR TR (20 mL) VR, MR E B2 vh ik i o R P &
RERCHE 20T, AR/ 2 R TR (V/V=4:1) Vel 75 514k
HEW2(21 mg,6.2%) HHAMAEA, '"HNMR(500 MHz,
Chloroform-d) 8: 4.64 (d, j=2.89 Hz, 2H) , 4.14 (d,
J=3.05 Hz,2H),2.88(d, J=2.70 Hz, 4H) ;°C NMR
(126 MHz, Chloroform-d) 8: 203.27, 76.68, 73.21,
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42.55; IR (thin film, v/cm™) : 2923, 1737, 1057,
1037,1015,979,906,818,736,

HTEY 2 W E TR AR 6.2% , {5 5k
B2 W 58 4, % I8 F 2, 6- 5 2% 4 NI Bi-4, 8- [l
g3 F AR AR 2 W BRI HEW S 2B AR W) 4
BRBCRAR Y L AT R 2 R 2R b B i 5 R b Y
KRBT IKENER AR T R KM 2, 6-— 8 4
W kE-4,4,8,8-PURE(5) . 422 H] A kL TR £ g
(V/V=1:2) U, il 13 214k 59 5(340 mg, 83.4%)°H
M E A, "H NMR(500 MHz, DMSO-d,)6:5.63(s,
4H),3.50 (d, J=3.19 Hz,4H),2.12(d, }=3.19 Hz,
4H);"”C NMR(126 MHz,DMSO-d,)8:87.99,71.82,
28.58; IR (thin film, v/cm™) : 3399, 3217, 2961,
1126,1083,1064,1035,1018,961,931, 820,736,
666; Anal. Calcd for CyH,,O,: C 47.06, H 5.92;
Found C 47.21,H 5.93;MS(El),m/z:168.02[M-2H,07",
1.3.3 4,4,8, 8- E-2,6-—FHZE£N k(1)

A

A 2-fBE R A H R (1.14 g, 8 mmol) il A % 3
(172 mg,1 mmoD) I 1R 1R (20 mL) i, 7£ 80 °C
TREMEDLFE, RN 8 hE BRI R g, 2R &
fif (20 mL) ¥, UE MR AE B 25 PR 4R 15 0L i 113 mg.
W ML A R AE TR G (15 mU) SR 5 A 3 1R 2 i
(278 mg,8 mmol) MR 41 (492 mg, 12 mmol) , % i
THEFE 12 b abuE A ECES R B RV AR . R
i R 2 (360 mg, 12 mmol) BRER AN (5 g) Al — 50 H e
(20 mLARYIMA 100 mL = FUfH, A E 50 °C, FEA1E
5 min P ) Z P n o4 fk — & (645 mg, 12 mmol)
B9 A B (20 mL) W, H AR R el i skt fF
Wil 5 BT 22 0 TSR A R AT T R 2 TS R
SR AW RE 1.5 h, SR 5 180 VK ) A6 TR 18R &0
FEW (10 mL) o A HLZE TSR K VR B, T /K B R B T
PR AR e R TE B MR RN . ML Y S RE R 2
B, AR/ 2R TR (VIV=20: 1) 3, 145 21L& 9
1(46 mg,14.4%) A @A, '"H NMR(500 MHz,
Acetone-d,)8:5.53~5.45(m,4H),2.54(d, J=3.13 Hz,
4H) ; "C NMR (126 MHz, Acetone-d,) 6: 116.11,
70.60, 34.79; IR (thin film, v/cm™) : 2920, 2850,
1661,1590,1279,1078,1038, 829,804,786, 749,
713,686, 658; Anal. Calcd for C;,H,N,O,,: C 30.01,
H 2.52,N 17.50;Found C 30.09,H 2.53,N 17.48,
1.4 ZH54ERIE

DLV IR A BRI G W R L K 4, 4,8, 8-DU A
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EYC R RS, B P

F-2,6- IR A W (1) BE B R T, SR 1R =
T A TRV R 22 R AT R E L 3 d e 3RS
T A T A ARSI 0 TE R . R T N
0.15 mmx0.14 mmx0.12 mm [ B &, 6 H ik & 78
Bruker D8 VENTURE X 5 £& 51 i A7 5 AL 1, R A 58
A Cu Ka B2k (A=1.54184 nm) 1 R 15 51 U8, 16
298 K N W 4 5 AT O B0 HE ol ak OLEX 248 H
SHELXT 25 #4) 3K fif 72 J5 XAk & W 04 25 48 i2E 47 f A, O
il SHELXL 48 Ak A XoF it it 285 44 iE A7 A Ak 200

ERAH T, R TG-DSC [R] 25 #4454 1k
A BGRR e PR AT K, R R A Y R 50~
350 °C, FHR#H %N 5 C-min',

FI H CrystalExplorer 21.5 8K i+ B AL &9 1 1)
2D $5 2 A Hirshfeld 18 43 A & . 1 & 30 09 &
GIFRFF O AL S 0 1 58 o i B Ak 2 1 T o
J 92 bR PR IS (DFT) JE T B3LYP R %007l 6-31G* 5
A xF 4y F 45k kAT fE 4k SR H Kamlet-Jacobs 2%
KA A& W 1WA K 5 2 EXPLOS
(V6.05.02) F AP S04 A 1 1 1 08 3 R T

2 ZER5iE

2.1 HEHRA NMRF IR RIESHF

A8 3 2ok S AL A B 2, Bl i B Ak R
TR R A T 4,4,8,8-DUGlHE-2, 6- " 44 NI
Fe(1) o AR ET R A 14.4%, X FEER
G 2 vh i R B W RO T O B ik
F49 TE LR I, AT 3 5 T A A7 SR R R BE L OF
BH AR ENKEY 5. A TRIEE Y 2 kLR
MR T ARG B IR 20500 | B A T B
ALY 5 RIS EAT T L. LS 50 H NMR
SR WRFEEIMAR L FEAE A, LG 6 L
KAy 438 5.63(s,4H),3.50(d, J=3.19 Hz,4H),
2.12(d,J=3.19 Hz,4H) , ixX 504 5 i 2 #H Eb 38
TR nfES, LR R 4, W 5.63 &b 19 {5 5 X N
Bl R P R AL &L Ak A 51 C NMR L
it A b o A ] o B Bl 1 A7 AE L TR B A 3 R AN TR 4B
2R B B, AR 2 AL RS 4 il Dy 87.99.71.82 Al
28.58, .1 87.99 X I 1 2 7K A R 1) Btk S5t 5 IR B, 4k
G5 B LA OGS b ok B B —C—O BRI
W s W T O AT R OUL B2 B TR R Y A 4 ik 3l ik
(3399,3217 cm™) ; il id GC-EIMS Bt 038 2 R 3545
B o 3 K s I L Ak A W 5 A fr bE (m/z) R 168.02
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Ml X ERE 20 FHOFHE FiE(BiEMHN
m/z=168.15) . Lk 1= 25 JE 07 £5 4 i B i 2 1) B 3 1
LRAET KA
2.2 HEHRIE

4,4,8,8-TURYHE-2, 6- S8 2% & W E (1) (4 5 4 A
VR A 2 B2 R A5 5 90 T AR A5 A R 10 285 4 B0l A7 T
W [ B4 f AR B oL, CCDC 5k 2410897, B4R
RO WL, R EE SRR KRR T A
i A, P, /e oS A RE, f M3 80N a=22.0582(11) A,
b=9.3244(5)A, =11.8194(6)A,a=y=90°,8=99.856(3)°,
T A B AR R 23951 (2) A, B SN & A
841 T(Z=8) , b K% 1.776 g-cm™(298.15 K) ,
B E AR F

B2 R TALA Y SR ghF 1 or F [a) &
A AR FH T DA B AR S M 9 v bl i R R . i

R 4,4,8,8-DUfiHE-2, 6- S A4 Wl (1) 1t 1A 45 4 4l
Table 1 Crystal structure data of 4,4, 8, 8-tetranitro-2, 6-di-

oxaadamantane(1)

Molecular formula C,H,N, O,
CCDC number 2410897
formula weight 320.18
temperature/K 298.15
crystal system monoclinic
Space group P,,/c

a/A 22.0582(11)
b/A 9.3244(5)
c/A 11.8194(6)
a/(°) 90

BI(°) 99.856(3)
y/(°) 90
Volume/A® 2395.1(2)
V4 8
Pealgrcm™ 1.776
w/mm™' 1.489
F(000) 1312.0

0.15%0.14%0.12
CuKa(A=1.54184)
26 range for data collection/(°) 10.324 to 133.2

Crystal size/mm’

Radiation

Index ranges —26<h<26, —-11<k<11, —14<i<14

Reflections collected 28921

Independent reflections 4147[R,,=0.0627, R, =0.0656]
Data/restraints/parameters 4147/1/397

Goodness-of-fit on F* 0.999

Final R indexes [1>=24(1) ] R,=0.1109, wR,=0.2188
R,=0.1339, wR,=0.2322

0.64/-0.27

Final R indexes [all data]

Largest diff. peak/hole / e A™>
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5

&l 2am[ A, 4,4,8,8-PUmE%E-2, 6- 5 24 4 Wl ki 7 7
A = BE I AR kot TR THE S W B R B T
B AER . hE 2b 0T LA ARG AT 2 RS
M C—H---O ZUHEH 3 21 FH M S S 2% A Wt 1 28 o
P18 B R S B B 1 2, T A 35 v 1) 80D 1A
AR . AP I 4Ry T . C(13)—
H(13)--O(7)KJEH#2.5450 A .C(4)—H(4)---0(9) K

a.

CH(13a)"

b. intermolecular hydrogen-bond interactions

c. packing diagram

2 4,4,8,8-PUR%E-2,6- 52 4 MR ) (a) fb IR S5 # 1A

(b) 73 [] 0B AR ELAF TR (o) i Ak R 254 [

Fig.2 Crystal structure(a), intermolecular hydrogen-bond in-

teractions (b) and packing diagram (c) of 4, 4, 8, 8-tetrani-

tro-2,6-dioxaadamantane
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B 24503 A C(1)—H (1) -0 (13) I K E K
2.4484 A C(5)—H(5)--0(19) K JF N 2.6096 A,
X S A R A G T8 T U Y 1 - o R
22 2.4484 AWK 2 iR, Beah, T8
A5y FIFARSE A 0T 258, 3 800+ )2 Z 0] 1 HE R
S AR 57 1 TR 08 TR 2, DT AR E I B — > B U
AT B S5

N T ERAMTEALS Y1 PR, F Crystal
Explorer 21.5 8444 i T 2D 8 80 B Ml Hirshfeld 3% 1
AT L Il AN R ST R T Hirshfeld 2 1 i) 205
BTk EG 1 CET 3) , DA BHOUE B £ B8 6T 43 - 18] A B A ] g
HEAT T Hr. M 3an W G i A R LT

a. hirshfeld surfaces of 3
247 €
26
24
22
2.0 H
18
16
14
12
1.0

0.8
o H-H

di
060810121416 182022242628
b. 2D fingerprint plot of 3

-o...o
50---HIH---O
O-NIN--0
] e
L IN-N

29.8%

4.8%

\

2.1% 0.1%

63.2%

c. interatomic interaction percentage distribution of 3

3 4,4,8,8-DUfH-2, 6- % 4% 4 W BE 19 (a) Hirshfeld 3
1 (b) =448 SCEURN (e e T8l A0 AR H L 491 43 A1

Fig.3 Hirshfeld surfaces(a), 2D fingerprint plots(b)and in-
teratomic interaction percentage distributions (¢) of 4, 4, 8,

8-tetranitro-2, 6-dioxaadamantane
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EYC R RS, B P

7E 4 W8 10 (8 S SE PO . T 3b R THE B 1 10
2D IR LR o 22 R A oR T — % B A AR 0 1Rk
Bl 3 U 5 4R SR 220 R 4 8 SR
(H---OF O--H), K i tb Z f1ky 63.2% (K 3¢) , X &
B SR AE 53 7 1) B9 AH B AR rb 3 46 3 S pL . e A,
H TG 110 0 F B 22 A PR A T i 4R i B
OOIFHSHZAME, S50 O M EAEH Y H 4l
FHK, N 29.8%. LAV LS, WTLLEHIESED
FLA 35 0 S A B o 4 T R e B AR
o PR e Ay e I R AR ) T R
2.3 HBEEESH

K H TG-DSC [A] 25 #3300 A G 9 1 1 493 fi
PEREDEAT T 00 52, A TG 4 5 il 28 0 3 28 A4 4 1)
2R 3 SR 1 2 R R 43 TR Conset) , WAL 4 TR .
TG Zen LA A5 1 7E197.6 CHFIh 43 i
DSC il £ rh £7 78 W6 A4S i 2R 06 | i 3 4331 2 180.5 °C I
231.1 °Co % — MR R V22, 0l B2 i {4 U o) 1
5 TS AN A R I B AR X B oR TR & W1 Rk
Tk B 3 PRS0 i D RS IO i R . IR L fE A 1
IO B — AR A, RIS W 1 o) i o R 2
LN, WA BT 0 T, BRI BE SR 2 TR
ZHF U 3 %

10
1001
Ho
801 2
. r-10 =
Z o S
é r-20 §
401 w
30 2
201

. r ‘ T T -40
100 150 200 250 300 350

temperature / °C
4 4,4,8,8-MUfil -2, 6- "4 444 NSt 1) TG-DSC [t £k
Fig.4 TG-DSC curves of 4,4, 8, 8-tetranitro-2, 6-dioxaada-

mantane

2.4 it

itk — LB G W) 1 R R S, R T B2 bR
S H A B3LYP s B 6-31 G415 T L& 1 1
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R2 AW KLY YRR
Table 2

pound 1 and its analogues

Comparison of detonation performances of com-

compound d/g-ecm™ AH,/kJ-mol™ D/m-s" p/GPa £./%

1 1.776 -275.44 7705 25.75 -9.99
6 1.533 -166.3 6955 20.22  -25.16
7 1.614 -157.46 6801 17.62  —40.51
TNTH 1.65 -67.0 6821 19.4 -24.66

Note: d is the crystal density at 298 K. AH_ is the calculated heat of forma-
tion. D is the calculated detonation velocity. p is the calculated deto-

nation pressure. £, is oxygen balance assuming the formation of CO.

NO, NO, NO,
ON ON ON

5 (LA RIS T4
Fig.5 Molecular structure of compound 1 and its analogues
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M 238 7T A I, A& W 1 1Y %5 B2 R 25 P AR 1
W TG AEZ TNT 2,

3 #it

(1)L 9-5 A MR [3.3.1 | -2, 6- 4 MR, 4
ALA A EA R RS SR A T 4,4,
8, 8-VU i H-2, 6- F 4+ & Wl bt , IF 38 2o B i L Bk |
T B RS ZLAR G TTER 43 AT DL R BRLE AT SR H E AT
TAE

(2)l 3 A AT E I E T 4,4,8,8-DURl3E-2,6-
AR 4 MIoE 1Y) R AR S5 A B AR AT S B s R I R R R T
BB R P, /e M BE, AR BN 1.776 g-cm™, i
N T g vl s R TR T = 2 W el |
AR L S T — B RRE 1Y AT T i B
gE Ky Ak, B Hirshdeld 26w #F 58 T &K N 192> T
[ A I3, 45 R BoR 43 + [R) &U8E d F PEH .
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Synthesis and Characterization of 4,4,8,8-Tetranitro-2,6-dioxaadamantane

LI Huan', ZHOU Qi', HOU Tian-jiao’>, WANG Gui-xiang', LUO Jun'
(1. School of Chemistry and Chemical Engineering ; Nanjing University of Science and Technology,Nanjing 210094, China; 2. College of Chemical Engineering ,
Nanjing Tech University , Nanjing 211816, China)

Abstract: A novel cage-like energetic compound, 4,4, 8, 8-tetranitro-2, 6-dioxaadamantane, was synthesized via four steps in-
volving oxidative cyclization, oxidation, oximation and gem-dinitration by using 9-oxabicyclo[ 3.3.1 Jnona-2,6-diene as raw ma-
terial. Its structure was characterized by nuclear magnetic resonance (NMR) , Fourier transform infrared spectroscopy (FT-IR)
and elemental analysis (EA), and single crystal X-ray diffraction (SC-XRD)was adopted to further confirm its crystal structure.
The thermal stability was investigated by differential scanning calorimetry-thermogravimetry (DSC-TG) analysis, and detonation
parameters were predicted by EXPLOS5. Results show that 4, 4, 8, 8-tetranitro-2, 6-dioxaadamantane has a crystal density of

* and belongs to monoclinic system, space groups P,,/c. Its thermal decomposition temperature is 190.6 °C, theoreti-

1.75 g-cm”™
cal detonation velocity is 7705 m+s™", and detonation pressure is 25.75 GPa.
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d=1.776 g-cm®
D=7705m-s"
d=1553g-cm’ p=25.75GPa
D=6955m-s’ this work
d=1614gcm’ p=20.22GPa
D=6801m-s"
p=17.62 GPa

A novel cage-like energetic compound 4,4, 8, 8-tetranitro-2, 6-dioxaadamantane was synthesized via four steps. The calculated
detonation velocity (7705 m-s™') and pressure (25.75 GPa) are remarkably higher than its analogue 4, 4, 8,

8-tetranitroadamantane and 4,4, 8, 8-tetranitro-2-oxaadamantane.
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