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ZEEE SN (PNA) T AR e % e, B
FE TR, 2 — 28 EL A B R N FH 5 P T AR g
AR, L RE g M R R A BT e A H A B n T 4
wl L R, AN AL 4 W B B RS HMX
Y. 22 E R4 05T &k A1 TR 0 (ARDEC) JA
20 H2g 80 AEARTfi Sk v 7 B 24 5L 4 Wb, IF K 2 5]
AF] 21 0 RSB 2RISR R A R 2 R
FHREEA B, BTA s i 254Nk 1,3,5,7-
DURY L M) 2, 2- T R A R 2,2,6,6- DU Y
HEeNEE 2,2,4,4-TUR R NIBEC 2,2,4,4,6,6-
NS W 1,2, 2- =g A Wl

SN bE B =4 SARBR B4R, S5 B, B B
PP e PE R BRI o 2,2 ,4 ,4-DU Y 3k 4 W ot 1 2%
JENT1.65 g cm™ K H 138 CV L £,
B A= B R —123.65 k) - mol™ @ H 7350 m - 57",
C-J JEJ3 2 23.58 GPa'™ | ] FH F 4l Jo #E 24 LA M Hf if
R J7 . Dave il 72,2, 4,41 fif 5 4 W4 9
ME— & B LR, MRl 4.9% o BB R R A7 7E LA
T (D) RTEZERN R EIK 4,4-2 8 — F SN
St -2 -6 1 5 1, PN iR B HE R AR Ak R L T R A, HE HL N
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P R S 7 0 R O S B IR M 5 (2) SR G K il R
DEAT A Fi PR A G A0 SR, 7 AR AR o D fige ke B aAR [] AL
AFTER B LEE M T 2,2,4,4- DU 5 4 W e, 1
e T EE R 4, 4-2 5 7S B W -2 - 1Y 3 R
J7 1, I €5 A R T 4 A — UK IR I AT A
PCBCRE, $ R T 2,24, 4- DU iR <5 M e 1) s A0

2 XIGERSY

AR 2
B R R L Scheme 1,
2.2 (UF5AH

Nicolet Impact 410 7 {if B i A5 460 21 5 5 3% X
(2 [ Thermofisher /2 @] ) ; Bruker Avance-II DRX
500 MHz #% i 2 48 % (= Bruker /2 ®] ) ; Vario
EL-T %Y 5T &K 43 #7 AX (1% & Elemetar 28 F] ) ; WRS-1B
oy e AL C R RO R AR A ) o

AR G N AR R AR TR 54 53 0l 2 25 SR 9 ] AN
L10] A, He il R o i 85 2 A 2, feE FH AT R 2240 3L
2.3 AHER
2.3.1 4-5Z=3[4.3.1.1° 1+ —Iz-5-F0 (1) &R

1) 500 mL = ki A 10 g(66 mmol) 4N
BEd 100 mL — G HIBEF0 100 mL 76 F ik iR S 4M 7K i
W, R T o 0 At 3 AE G 5 40 % i 4
LRI SRV W, H: 0 6 h i fm— W, 86K 12.8 g, &
YR IAT AN I 5 g Bk IR BN, 4 TR N 58 S R R
12 h, i )2 8 4% (TLC) SR S 45 o T = & WY e
(2x100 mL) 21, & FF A HUAR , A BLAR F A R0 6 R

2.1
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IhNER, IR K, R, DR

B 7K VBRIV R B R K TR IR, AR A LA, TE K B R

BT OB S U 2R TR BR VA R L 15 B [ 44 10.9 g,
W% 98.6% ,m. p. 286.5 ~288 °C ( SCHE{H : 286 ~
289 °C'"" ) "H NMR (500 MHz, CDCl,) §: 4.37 ~
4.51(m, TH), 3.02 (t, J=5.8 Hz, 1H), 1.64 ~2.06

CH3COOOH 0 98%H2804

NaHCO3

205
CHzClz

(m, 12H);"C NMR (126 MHz, CDCl,) §: 179. 00,
73.19, 41.24, 35.76, 33.78, 30.95, 25.83; FT-IR (v/
cm™) . 2914, 2852, 1441 (C—H), 1708 (C = 0),
1165 (C—O), Anal. Calcd for C,;H,,O,: C, 72.26;
H, 8.49; Found: C, 72.47; H, 8.68,

PTSAoluene _IBS*Na_ 0 NHZOH “HClI
HOCHQCHZOH Oxone NaOAc EtOH
SBHS0, g

NHZOH “HCI Nzos
NaOAc,EtOH CHzClz

Scheme 1

2.3.2 4-BEENk-2-F0(2) &K

] 100 mL B OB mA 11 g(66 mmol)ﬂgA
Y1 R 50 mL R BRER ,60 C RN 5 h, [ I 25 3 5
BRI 100 mL koK b, o i, B O K Uk 2 1K,
B SE F — AH BE (2x50 mL) 2B, [l 3.5 g Jsit
1, A 100 mL 7K, 110 °Clal % 8 h, =4 W 4%
(3x100 mL) ZH, 15 I UM, A LA b B2 =
KR WRUE I, JC K B R S T A, Ao 1 S el s 25 4 BR
VR AL R e/ OE O bl T A A L A9 6 B0k
R 5.8 g, 7&K 77.3% (KL BBt & 1 3) ,
m.p.317.2 ~319.4 °C (SCEkME: 316 ~320 °C'""),
"H NMR (500 MHz, CDCl,) &: 4.29 (dd, J=5.1,
3.1 Hz, TH), 2.65 (s, 1TH), 2.51 (s, 1H), 2.42
(d, J=13.0 Hz, 1TH), 1.89 ~2.12 (m, 10H);
"C NMR (126 MHz, CDCl,) §: 217.07, 78. 19,
54.47,46.59, 38.90, 37.70, 35.21, 33.71, 33.18,
26.29; FT-IR(y/cm™) : 3390 (O—H), 2916, 2856,
1450 (C—H), 1698 (C = O), 1046 (C—0O),
Anal. Calcd for C,y; H,, O,: C, 72.26; H, 8. 49;
Found. C, 72.3; H, 8.69,
2.3.3 4,4-ZE_SEESNKR-2-01(4) WEK

M 250 mL B OB A 5.7 g(34 mmol) 4k
A% 2.1.62 g(8.6 mmol) % I iR . 2. 83 mL
(51 mmol) Z ZEEf 175 mL B2 pd & 125 °C [A]
T IR R K, RV 3 h, TLC BRIV 25 9, i
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=

ﬂ%

ZE TR o PR A TR £ b PR, Yl PRI A4 ] 100 miL
FR ot v i, A6 AL R 6 0 Ttk R 94 7K 5 T R 1 AT
ﬁ RK R U, W SR AT HLAH , T K B R 4 T 4, ok DB S
Ul R ZE TR VE R L 45 7.1 g TR G IR B, £

[q] 250 mL#ilI]‘Pa#ﬁ,Eijn/\ 16.63 g(27 mmol)
TR B oL (1) 3 B R A A R R 80 miL LR LT, TR
F£2 h, F4% 0.207 g(0.68 mmol) 48 Ml 4 A B2 £ | LA
TR 7.0 g SR VR MR R 34 g TG K B R 4R A I
N H,70 CR 6 he #E 38, EUFH QR O lE Ve,
Y ZE I BRI 45 6.95 g IR TR AR, R A2 A
SER LAWK 6.5 g, WP A EN 92. 9%,
"H NMR (500 MHz, CDCl,) §: 3.81 ~ 4.04 (m,
4H), 2.53 (d, J=27.5 Hz, 2H), 2.34 ~2.09 (m,
2H), 1.76 ~2.05 (m, 8H);"” C NMR (126 MHz,
CDCl,) &: 214.07, 111.86, 64.85, 64.65, 56. 14,
45.44, 38.85, 37.40, 36.26, 33.73, 32.06, 26.22;
FT-IR(»/cm™) . 2931, 2860, 1451 (C—H), 1713
(C=0),1119 (C—0), Anal. Calcd for C,,H,, O,
C, 69.21; H, 7.74; Found: C, 69.05; H, 7.82,
2.3.4 4, 4-ZE_SELNR-2-BAF(5) EK

] 250 mL BRI IA 5 g(24 mmol) fL &
Pra 150 mL SR, B P 2 0 A TR g, 1A
3.35 g(48 mmol) Fhig F kg 7.86 g(96 mmol) Z
FRAM, F IR N 12 h U8 Z8 48 Bk & B A5 18 44, 1k
175 mL Z G Be v g, A HLAH AR A e iR &0 Ak K i

A e M A www. energetic-materials. org. cn
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WRE P, WA DLAR, JC K B BR A T %, o 0 5 e s
ZRAR BRIV T AL it 1 & P 45 A5 16 JUREIR 1R
4.92 g, t# 91.8 % ,m.p.115.2 ~117.8 °C ( CHk
ff: 116 ~120 °«C”) ,'"H NMR (500 MHz, CDCl,)
5:8.19 (s, 1H), 3.92 ~4.08 (m, 4H), 3.61 (s, 1H),
2.52 (s, 1H), 2.09 (ddd, J=14.5,7.5, 2.6 Hz, 3H),
1.75~1.93 (m, 7H). "C NMR (126 MHz, CDCl,) §:
164. 65, 164.23, 111. 09, 110. 98, 64. 66, 64. 49,
44.91,38.42, 37.57, 36.89, 36.81, 36.55, 36.51,
35.16, 35.03, 34.03, 34.00, 33.92, 32.81, 27.66,
26.66, 26.58. FT-IR(y/cm™) : 3209 (O—H), 2915,
2852, 1447 (C—H), 1666 (—C —N—), 1120(C—0),
Anal. Calcd for C,H,,NO, . C, 64.55; H, 7.67; N, 6.27;
Found: C, 64.62; H, 7.69; N, 6.22,
2.3.5 22-"FE-4,4-ZHE_FELRR(6)HER

M 250 mL = 08P InA 3.65 g(16.4 mmol)
LA 5 Fi164 mL T4 )5 19 & H b, 3 01 2 [ A
VR, B S g ToKBRER B AT 2. 94 g(49.2 mmol)
JRZ ,45 ClHli, # 5.3 g(49.2 mmol) 148k R
T 20 mL TG R & bE, 78 BRI T 1848 05 i
AR, 10 min Y AN SE , T 46 1 0 3 Sy 45 )
330 ming K SR AR A Ve I B R LB K T TR
o I A BE (3x75 mL) 225, WA HUA , To/K B IR
BT o DB R 25 TR R R L A B R A, R
FEZMT 58945 2.43 g (A EA, [ 0.76 g 4,4-2 4%
TR 4 W -2 (4) L% 52.4% , m. p. 232.6 ~
233.9 °C.,'H NMR (500 MHz, CDCl,) §: 4.04 ~
4.08(m, 1H), 3.87 ~3.96 (m, 2H), 3.80 ~3.86
(m, TH), 3.39 (s, TH), 3.28 (d, J=2.8 Hz, 1H),
2.36-2.43 (m, 1H), 2.24 (dd, J=14.1, 2.9 Hz,
1H), 1.56 ~2.03 (m, 8H); "C NMR (126 MHz,
CDCl,) §: 123.13, 109.69, 64.81, 64.34, 41.20,
35.53, 34.03, 33.99, 32.45, 32.23, 30.75, 24.31.
FT-IR(»/cm™) : 2930, 2861, 1459 (C—H), 1572,
1314 (—NO, ), 1131 (C—O), Anal. Calcd for
C,H,,N,O,: C, 50.70; H, 5.67; N, 9.85; Found;
C, 50.76; H, 5.69; N, 9.81,
2.3.6 4,4-“fHESRIK-2-8(7) &K

] 100 mL By H A B A 1.7 g(6 mmol) fk
A6 F160 mL G0 H b, 40 bk & [ AR A, BRI
21 mL RGRER , W RN 1 ho 5 i 8 A vkoK o,
=AW EE (3 x50 mL) 2, & I A HLAH , A HLAH
L Rl TR A 7K T R T O, W B R PILAE, TG K o R A
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T B U s 2 TR R R R ] S e/ R
O BE EE 45 i, 5 U BURDIR f Ak 1.40 g 103 97. 4%,
m.p. 245. 6 ~247.2 °C (SCHk{H: 246 ~247 C°)),
"H NMR(500 MHz, CDCl,):53.82 (s, 1H), 3.32
(dd, J=5.5,2.7 Hz, 1TH), 2.72 (s, 1H), 1.81 ~
2.33 (m, 9H);"” C NMR (126 MHz, CDCl,)s:
206.66, 123.36, 51.89, 43.87, 40.06, 38.03,
34.24, 33.87, 30.52, 25.62; FT-IR(v/cm™")
2947, 2877, 1449(C—H), 1727 (C=0), 1562,
1315 (—NO, ), Anal. Calcd for C,, H,, N,O,.: C,
50.02; H, 5.04; N, 11.66; Found: C, 50.14; H,
5.06; N, 11.62,
2.3.7 4,4 _WHELNIk-2-FA5 (8) &K

1] 100 mL BB TR mA 1.4 g(5.4 mmol)
a7 F 75 mL B S bl 2 A2 R R TR A
0.72 g(10.8 mmol) £h iz & i F1 2. 88 g(21.6 mol) &
FRAM , B N 12 ho 8 78 1R B £ WA [ A, 14
50 mL G BEV A% , A HLAE P 0 0 R S B 7K 3 R 1o
PR, WCER A B, TS /K Bt R A 45, 3ok i /s s R 22 18 B
VTR B CBEE 4G A, A5 EBURDIR R 1. 24 g,
% 89.9% ,m. p.183.1 ~185.8 °C (CHk{h: 182 ~
185 °C"°') ,'"H NMR (500 MHz, CDCl,) §: 7.74 (s,
2H), 4.99 (s, TH), 4.01 (s, 1TH), 3.62 (s, TH),
3.42 (d, J=19.1 Hz, 2H), 2.69 (s, TH), 2.00 ~
2.16 (m, 12H), 1.92 (t, J=13.3 Hz, 4H), 1. 81
(d, J=13.5 Hz, 2H)."”C NMR (126 MHz, CDCI,)
5:159.19, 158.30, 122.28, 122.20, 41.74, 39.09,
36.80, 36.31, 35.33, 34.81, 34.28, 33.96, 33.87,
33.81, 32.57, 32.33, 29.71, 26.84, 25.60,25. 40.
FT-IR (v/cm™) : 3278 (O—H), 2932, 2862, 1457
(C—H), 1671 (—C = N—), 1589, 1312 (—NO,),
Anal. Caled for C,,H,;N,O,: C, 47.06; H, 5.13; N,
16.46; Found: C, 47.23; H, 5.14; N, 16.39,
2.3.8 2,2,4,4-MHEEENK(9)HEHK

M 250 mL =08 PImA 1.1 g(4.3 mmol)
4,4 TREHEGRIBE-2-H0 5 (8) A1 43 mL TR & T
Bt b 28 [ AR A T R, TR 2.5 g JooK R BR A A
0.77 g(12.9 mmol) JR £,45 CH#, ¥ 1.39 g
(12.9 mmol) T4 — A ¥ T 10 mL T4 iy — &
Berp  7E B ARY T 12120 A SO, 10 min 4
TN SE , T I 2 B 25 Ak 30 ming B Sz i ]
AV B R R S B v b, T & H e (3 x50 miL)
I, WA HLAR , TG K B R 0 T, 3 B S e 2R AR

A he A 2014 % %22 % $ 4 M (447-453)
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I R KR, B

BRI 45 5l R, R AL E M40 8974 0.65 g
0, [ A, [0 0 0.36 g 4,4- Rl KL 4 Wl ke -2 -8 (7)
W% 48.1% ,m. p.138.4 ~139.5 °C(3CHkfH: 138 ~
140 °C"') ,"H NMR (500 MHz, CDCl,) §: 4.67 ~
4.73(m, TH), 3.40 (d, J=2.5 Hz, 2H), 2.74 ~
2.82 (m, 1H),2.29~2.35 (m, 3H), 1.79 ~2.09
(m, 5H); "C NMR (126 MHz, CDCl,) &: 122.29,
39.13, 34.55, 32.06, 30.74, 23.34; FT-IR(»/cm™") .
2958, 1470 (C—H), 1577, 1305 (—NO, ), Anal.
Calcd for C,,H,,N,O,:C, 37.98; H, 3.82; N, 17.72;
Found: C, 38.07; H, 3.75; N, 17.63,

3 GRS

3.1 44-ZHE_SEENKR-2-F(4)WERILZE

KT 4,4-2 15 — 0 5L 4 NI -2 -1 19 & 1, Jean-
Ho Chu'" 5 3% BT 4 45 ik , 26 K5 4 W P B 32 4R
Pl 4 W e -2 , 4 - T, P 10 AT B 1 SRR P, TR 5B
— 2B 7 AR, B AL IR 31% 5 Faulkner ™ 4
KRGk el W G e G 2, s A
W2 P E A B T 4,4-2 85 A 4 W -2 -
BARICTE LS — R ik Z WS (R BCR H S —
Tl 7 vk B, MO AR 55% o ASWFFE RS —Fh 7 ik
B A 4-C P A2 - WIGE R, ek T AR A1 A
&Y 2 WG T, I R A TR A AL T RS
W3 ALK 4 ,4- 28 E IR S W e -2 -, SR
#70.2%
3.1.1 4-F&=3[4.3.1.1° ] +—

BRIZE

4 WIJe 3 3o Baeyer-Villiger 2 i o] L& Bk &
P11, Faulkner'"" %53 i SeO, fffk X4 K 5 4 W e
T e WA Ak A W 1, I % R 96% . Takayoshi
Hara'"* %58 i Sn/TN 46 XU 7K 15 4 W A5 R 2 7 4
WAL AP 1, RN 81% o WA K 5 4 W i 32 17
Baeyer-Villiger 2 i Jir 7 4 £ 75 1 — S £k 45 | 71 2K 85
EAAR By 5t o AR A SRR SR T 5 4
W TR S 0L G A G 9 1, i AN 75 3 B B A A b
I, Ji Ab B Al T B SR AT IR 98.6%
3.1.2 4-BEENIk-2-F0(2) &R

4 WA T A4 A A 700 A7 AE T 38 3 SRR B 42 Ak T
B B A-F0 3 4 W -2 - H UK R R AT 40%
Forp AR R R 1 FE BRI A5 AT SR AT PR B R S
G, HROM ALBR AN Scheme 2 fIF 7R .

-5 (1) B9
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0 0 0
H' oHl M, OHy| — >
) 7, -H,0
0] 0] 0 0
Pz
N ., H250, H,0
-H* reflux
7
A
0S04 OH

H

Scheme 2 Reaction mechanism of acid catalyzed rearrange-

ment to afford 4-hydroxyadamantan-2-one

Faulkner """ F 50% M9 IR i AL AL & 90 1 B9 2 HE
BV G 4-F% H 4 W Joe-2 -1, [ AN BE 58 = AT, i
BT JEURER = 8 00 B SR ME , PR R R 70% o ABFTE S
% Gilbert'"*™"7) 45 5 HI 19 77 ¥ , ol FH o B0 1R i 1k L 2
I8 o S P e I 2 2 4 I o B IR ISR, AL S )
Gy T K, I LA e AT 7K A B 2Z i, AT A e AR R
IS SR 1. B R J5R A 7K oI B L3 2% 14 T i e ik
FEoKf SN A A A4 2, F & B BRI S )
MK H 438 ok R S TG A S AR Al ik
BHEE,IE77.3%

3.1.3 BESURM

FEERIE s b RS A BRI, SCIRT 4GB T 204
{675 0 Kikukawa' "™ 25 1) TBA, [ {Zn (OH,) (u,-OH) |,
{Zn(OH,), |, [y-HSIW,,0, 1,1 - 9H,Offft 1k W 4 7k Ak
G e 4 O 4 IR B, 72 R 89% ; Hara'"! 4 1)
[PA(OH), 7 /PO /NIZnfi 4k & 4 1k 4 Wl o B &
A W BE R, 7= 3 96% o | L] UL, B AR 7E A £k ) 4
AT BUEK TSR AR ZR AR L HL X P Fh 7 B S
AL BB AE LU 45 . Numan'"™ 25 % BT 300 AL i &
B4, 4- 5 AR A NIE -2 - £ 3 R0 A A 2P Y A
W% h 80% .

ABFFE S % Uyanik ™ SR F i 404k 07 o, 146
PR 2 B fE AL Oxone AL G R 4,4-2 8 A3 4
W Joe -2 - ], 408 Rt 2 80 FH 4 2 mol (4 100 mol 1k
B 3) o Bk E ab L 1 DR R A S R R & TR
SR B IEZERR A T UAS B0 7= 9 OF HLob ok e R, %
PR EAL I 2P BCR AT IR 92.9%

3.2 EFRSU_GEEHEATNEHELRE

S NIBE FAE s A EEE R T B
FhOEEA G S 98% MR FE AT WS Ak L N5 2
2 T i 28 ask vk I AR A 1 A L 3 TR i 2 AR S A=
B RS . Archibald™® 4 L 2-4x W g B 5 A J50OR}
EX R
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B2 ,2- i 5 A W, R AR — A A Ak vk, i
R 2%, RHE Mk =L BIEN 46%,
Dave™ & % T2 LA b 55— Rl 4k 10 07 12, 55— 4
SR AL =3 R 35.3% 45 AR 7= R 29% .

AR 5T A ) 4 € Ak 70 T S AL R AT IR R AR
B 55— 20 7= R AR B 52, 4% , 58 b R R )
48.1% o LIS — 28 A 4k I 0 B RR , 3 Wil 4k 5 4 5
B A 2 mmol 3 K A & R 20 mL, H 5 R
7 AV 5L SN B i) L 57 3 R R Rk L S WA A
3.2.1 RE LR R0

TE 45 CF, L& W B o i 0, R B ) SR
30 min, M8 N, O, AR, 28G5 5 5 N,0, ¥
B XTI 2 25 R LK1,

R YR U YR

Table 1  Effect of molar ratio of the materials on yield
n(5) : n(N,Os) 1:2 1:25 1:3 1:3.5 1:4
yield/% 44.6 46.2 52.4 48.7 45.3

HiZe 1 AT 0L BEE N, O, BRI INICR e T m e
FEMRA B S, PR EE o 1 2 3 i, = Rk e T
N, O E 2 B H BEAE il A 750 SUAT D S8 A5, A ot 22
DA BIAG S N, O, JRY A R L 5 40 N, O,
TENR A& PE S 53 3 Ak, 3 m N, O 1t AT PRI S, #é) It
MIEAT MR 2R 25 N, O5 I 4RSEE N, (R R IR
Pl , = 4y A0 JEOREAR B 5y A8 BB, WA A AT o
Pt EE YRS n(5) @ n(N,O5)=1 13,

3.2.2 RE/rEREI N

FE45 CF,n(5) + n(N,O5)=1 13, [N ]
30 min, BEHCT g2 P b AP e L S AT RO
I i, %5 5 A O R A S AR L3R 2

R2 RN B B R

Table 2  Effect of solvent on yield
solvent CH,Cl, CHCly CH;NO, CH,CN
yield/% 52.4 51.3 33.7 36.8

17 2 al L, = G e 19 R S AR SR AR X
IO S A ) WAC AR T il e P G A M ok i SR AT E
S B G AN, O 78 S Y g A S D o 9 A B2 4
(45 JURL o 2 5, DA ) BB kAT o i 2 e
AR 5K B Ja b BRSO I A vKOK 3K 5
M I o3 S IR A SRR B . A B A L
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155 R TR K, i ARG 3 — G ot hy Jig 2 S VS o
3.2.3 R FIETE A

TE45 CTF U@L RER,n(5) : n(N,O,)=
103, B ;I [R] XS 3R 0 520, AR LK 3,

R3S [a] X A B4 R

Table 3  Effect of reaction time on yield
time/min 10 20 30 40 50
yield/% 33.2 41.8 52.4 46.4 43.4

By 3 A UL, BE G S IR B 3, R B S T
Jo BEAR I 34,30 min BPISCR B 5 o BT U0 R 6 i
oo R U R , T A AL TR MR AR R AR E L &
KAy A ST, PR O R R ) K R T R S B0
O3 WSOR AR . B BE 3 B B9 S L B[R] A 30 ming
3.2.4 RAERENEI

LW e s, n(5) © n(N,O,)=1 13,
Jf B5f 8] 2 30 min, 25 82 2 N7 i 2 O6F IS0 0 R ), 4
W4,

R4 SN BE O WCR Y R R

Table 4 Effect of reaction temperature on yield
temperature/°C 35 40 45 50 55
yield/% 26.1 45.6 52.4 48.3 42.2

1 4 W] L, SO I EE AR, i Ak 1K % il Ak B g B
IR, S B A, W AR A s Bl A B A T v A AR e
Ty CRB M B RS Th IR B, N, Oy 23 i
Jl, 25 R N,O; BHgi b A A B T B I,
T ECAY SN D 45 °C o
3.2.5 IEXKW

i Bk R R, DL AU e i ], eI
BHICEE A [n(5) @ n(N,O5) | B ] B(min) (%
B C(C) =R, BAHRFB=KF (W%
5)0 R L(3")IERH 4R ILFE6,

RS HEKFRE

Table 5 Table of factors and levels

level A B . ¢
n(5) : n(N,O5)  time/min temperature/°C
1 1:2.5 20 35
2 1:3 30 40
3 1:3.5 40 45
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Table 6 Results of orthogonally designed tests

entry A . B . ¢ o yield/%
n(5) : n(N,O5) time/min temperature/°C

1 1:2. 20 35 22.3

2 1:2. 30 40 44.2

3 1:2. 40 45 46.1

4 1:3 20 40 39.4

5 1:3 30 45 52.4

6 1:3 40 35 41.6

7 1:3. 20 45 47.8

8 1:3. 30 35 38.2

9 1:3.5 40 40 46.1

K 112.6 109.5 102.1

K, 133.4 134.8 129.7

K, 132.1 133.8 146.3

k, 37.53 36.5 34.03

k, 44.47 44.93 43.23

k, 40.03 44.6 48.77

R 6.94 8.43 14.74

H 22 6 UL, ME Ry, >R, >R, , IRt = A~ PR R Xl
B I Y A 2 B (b it BE ) > C (e by B[] ) >
AR EL ), BRIV SR 3 3 Xof A0 236 52 Wl g A, S 37 s [
WZ R L 52 e B /o I RHECEE A I 51 : K, >
Ki>K, 5 piisa) B HZE5: K,>K, >K, 5 ROl C
HES]: K >K,>K, 5 H8 A5 & I3, 48 br il Rl s,
JIT A 1 B AN B2 80 rh KO e KO R 1 K -, L
BAKFEA SR A,B,C,  BIRIELEL n(5) @ n(N,O,)=
1 03, Wi E] 30 min, 2w & & 45 °C
3.2.6 RUEHTREMEIK

PG IE 23R 5 45 R, L EH B o I R
n(5) : n(N,O;)=1 : 3, NI} [E Ky 30 min, 50 i B2
A5 CURALSKANT T AT AT LS . R TR 7,

S AT S Wk X A 3 C N (R TR AT
(B R 52. 3% , 5 DL 1 IE 58 3 5 45 5 —
g

®7 WAKHTREESR
Table 7 Stability tests under optimized conditions

entry 1 2 3 4 average
yield/% 52.4 51.8 52.8 52.2 52.3
4 & i

(1) DLWl ke i o op}, 225 Baeyer-Villiger [z
IO\ AT A 6 AL SR B PR T A 1 A 2 T
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BLA BT 2,2,4,4-DU 6 L4 W Ge , SR 14.2%,
JESCHRARIE S5 R 2.9 7%, HF MR WG 3L 4R (2051 oo
RO M Xt = AT T RAE

(2) Bk 7 B Pk 4, 4-2 45 — 5 5 4 N e -
2 (4 G T ¥, BCRBCCHR IR R T 15.2% 6

(3) o H &k € g Al 7R i A A — R R AT A 1k i
B I T (S AL SO A T 20 Wi 1 3 R S AR
PFe BRI ke, n(5) © n(N,O5) =113, i
HRE A 45°C, e b st [E] 24 30 min, E Sk 52.3%
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Synthesis and Characterization of 2,2 ,4 4-Tetranitroadamantane

SUN Lu, LING Yi-fei, ZHANG Ping-ping, LUO Jun
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. 2,2 ,4 4-Tetranitroadamantane was synthesized via Baeyer-Villiger oxidation, lactone rearrangement, ketalization, oxi-
dation and gem-nitration etc unit reaction using adamantan-2-one as raw material. The synthesis condition of an important inter-
mediate 4 ,4-( ethylenedioxy ) adamantan-2-one was optimized. The gem-nitration reaction of 4,4-( ethylenedioxy) adamantan-2-
one oxime was performed using green nitration agent dinitrogen pentoxide (N,O;). The effects of solvent, temperature, reaction
time and ratio of material on the first-step gem-nitration reaction were investigated. Results show that the optimum reaction condi-
tions of the reaction are determined as: methylene chloride as solvent, the molar ratio of 4,4-( ethylenedioxy) adamantan-2-one
oxime to N,O, is 1 : 3, reaction temperature 45 °C and reaction time 30 min with yield of 52.3% . The overall yield of 2,2 ,4 ,4-
tetranitroadamantane is 14.2% , which is 1.9 times higher than that reported in reference.

Key words: organic chemistry; 2,2 ,4 ,4-tetranitroadamantane; adamantan-2-one; synthesis; nitration; dinitrogen pentoxide
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