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SN BN AL 2 BT /s, NSRS 8 DA o D 1 A Y
A SERHE I 500 W HoRAT o A8 N5 R KT

A fe A oH 2014 % %224 H 2 (141-143)



142

EIHE, ME, ERAK, K

B — A B, AR A & 1K LA ) B Dz it
BV A SRR G5 K, Bs 11 5 A2 X AR A 3, B0
TER AR T #HAT o

UL PR - K — R R UK T R R DG
BRI AF) 500 mL S R g A Gl A, T R AL 3R
K ATIFEAMT I 45 2 75 P &R 500 W, Fi — BLk [a]
BORe , SO @i A GC) o A A I e B 7

ultraviolet lamp

| optical
power
controller

cooling water inlet
sample point

black-box

magnetic stirrer

B2 i

Fig.2 Reaction equipment

& H HP6890 AR 2, 1% A 43 #fr 7 W) 9 4 1, &0 K
YR s, (35 ARy HP-5, B4 AE (30 mx250 pm x
0.25 pum), ¥R Ak % i Z y 260 °C, & I = 5 N
280 °C, R AP THE R 4R IR E N 50 °C {5 & i
a4 3 min, L 8 °C » min™' @R FIEFE 250 °C, ik
R HY IS [R] 2 4,065 ming, DY BR B A Y H UG I
[ 5.829 min, i B FEMEY S 100%

A% W FE ARSI 7 45 SR R W, 43 B3 1 DY 2 B e 4k 2
5 95% , WU Pt o F A AE = Fh &R e A o
% "H NMR (400 MHz, CDCI,)§2.02 (s, 2H),
1.49 (d, J=4.3 Hz, 4H), 1.35 (t, /=3.8 Hz,
2H) s o F RO A =M e A AR 2 R
"C NMR (101 MHz, CDCl,)832.13, 23.12, 14.84,
iR 5 CHRI8] —3K,

3 HR5WiE

3.1 MAREX KR ZHEEBELRNM

FE VLA e/ R (10 /1 AR BR L) #3050 %
B I 6% (NI 6] 10 h B2 4F T, B S5 4
TR VKR 060 00 i e L X B AL AR R WL, 4 R A 1]
3R W3 ATLUE TR VKR iR W R T
1.0 mol = LB, B B vk Hr 05 400 T vk B A 98, L
TR T e SR, LM E R F 1.0 mol - L
I AR N R BT L 3l B R UK
W SRR E R A 1.0 mol - L7,

Chinese Journal of Energetic Materials, Vol.22, No.2, 2014 (141-143)

100 4 | & |
E 80
2]
<
g 601
=
=
8 4] —=— selectivity
3 —@— conversion
20 T T T T )
0 1 2 3 4 5

initial concentration / mol-L"*
B 3 ) b vk B X I v B Al S R s B 10 5 T
Fig.3 Effects of initial concentration on selectivity and cover-

sion of norbornadine
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Table 1 Effects of the photosensitizer on the conversion of

norbornadiene

photosensitizer conversion percent/%

benzophenone 80
4,4'-bis( diethylamino) benzophenone 76
acetophenone 40

4'-methoxyacetophenone 53
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Fig.4 Effects of photosensitizer loading on the selectivity

and conversion of norbornadine
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WANG Wen-tao, CONY Yu, WANG Xiao-dong, ZHANG Tao
( Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract; With petroleum ether and acetone as mixed solvents, the photoisomerization of norbornadiene to quadricyclane was
studied, including the influences of initial concentration, amount and type of photosensitizer and reaction time. The optimal reac-
tion conditions were obtained as follows: room temperature, initial reaction concentration 1.0 mol + L™, 6% benzophenone,
ultraviolet radiation 15 h, which make norbornadine’s conversion up to 93% and selectivity of 100% . After vacuum distillation,
high purity quadricyclane fuel (95% purity) was gained with 73% isolated yield.
Key words: organic chemistry; norbornadiene; quadricyclane, photoisomerization
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