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Photocatalytic Coupling Reactions of Halobenzenes With
an Electron Withdrawing Group
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Abstract: A series of biphenyl derivatives were synthesized by photocatalytic reactions of benzene derivatives ( benzene,
toluene, 1, 4-dimethylbenzene, oxydibenzene ) with halobenzene which contains an electron withdrawing group ( Ester
group, Acyl group). The optimal conditions for this dehydrohalogenative coupling reaction were determined and the
influence of substituents on the yields were also discussed.
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R 5E , TCR ST FH Heraeus CHN-O-Rapid FI{SCESI 5E .
1.2 ERER

G 3a ~3f,4 WG B K 4 mmol XFVRAS L ERFT 40 mmol WIZRAEHS] 120 mL 1) CHEE P, B8RS
20 min FREFER TR, 7E A>190 nm SEHE 12 h 5, A2 L0, SRk ENT B IFFI N . VA
BE) :V(ZIRZHE) = 10 :1 ) FLA W4l .

3a P A (K 5) 116 ~ 119 °C,"H NMR (400 Hz, CDCl,, TMS) :8=8.03(d,2H,/=8.4 Hz),7.66
(dd,4H,J,=8.4 Hz,J,=22.4 Hz) ,7.46(1,2H,J=7.2 Hz) ,7.39(1,1H,J=7.2 Hz) , 2.63(s,3H).

3b P ER (#555) 111 ~ 114 °C,"H NMR (400 Hz,CDCl, ,TMS) :8=8.10(d,2H,/=8.4 Hz),7.66 ~
7.69(m,4H) ,7.47 ~7.38(m,3H) ,3.93(s,3H).

3c P 1A (4545 ) 45 ~46 °C,"H NMR (400 Hz,CDCl,, TMS) :6=8.11(d,2H,J=8.4 Hz),7.63(dd,
4H,J],=8.4 Hz,J,=14.4 Hz),7.45(dd,2H,J=7.2 Hz) ,7.37(d,1H,J=7.2 Hz) ,4.39(dd,2H, ], =7.2
Hz,J,=14.4 Hz),1.39(dd,3H,J=7.2 Hz).

3d I ER (4 5)212 °C,"H NMR (400 Hz,CDCl,, TMS) :6=8.05(d,2H,J=8.4 Hz),7.62(d,2H,
J=8.4 Hz),7.55(d,2H,/=8.8 Hz),6.81(d,2H,/=7.6 Hz),3.92(s,3H),3.01(s,6H).

3e [0 A A (15 5223 ~225 °C,"H NMR (400 Hz,CDCl,, TMS) :6=7.31 ~7.27(m,2H) ,7.23 ~7.20
(m,2H),7.15~7.07(m,1H),7.06 ~6.70(m,1H) ,6.69(d,2H,J=6.8 Hz),2.67(d,3H,J=8.0 Hz),
2.53(s,6H).

3f £ [ A (45 580 ~ 83 °C,"H NMR (400Hz, CDCl,, TMS) :6=8. 13 (dd,2H, J, =2.0 Hz, ], =6. 4
Hz),8.05(dd,2H,J,=2.0 Hz,/,=6.8 Hz) ,7.71(dd,1H,J=7.6 Hz),7.60(d,1H,J=8.0 Hz),7.26(s,
1H),2.94(dd,2H,J,=7.6 Hz,J,=15.2 Hz),2.65(s,3H),1.38(dd,1H,J=7.6 Hz). IR(KBr)v:1 718,
1561,1284,1 113,876 ¢cm™'. " C NMR(CDCl,) :52.1,118.1,118.9,119.2,120.9,122.9,123.7,124.2,
126.7,128.6,129.2,129.4,129.5,129.7,129.9,130.2,131.1,142.5,157.7,167.0. ESI-MS M/Z[ M+H ]* . %
{8 C,,H,,N,0,:305. 12 ;3 305. 02. EA JMikME . C 78.86,H 5.36,N 8.38 F{E(H € 78.93,H 5. 30.

4 PO ER (#55) 122 ~ 123 °C,"H NMR (400 Hz,CDCl,, TMS) :8=8.07(d,2H,J=8.0 Hz),7.38 ~
7.03(m,2H),3.92(s,3H),2.34(s,2H),2.20(s,3H). IR(KBr)v:1 716,1 590,1 440,1 301,1 116,847,
759 em™. "C NMR(CDCl, ) :19.9,29.3,52.1,128.4,128.5,129.2,129.4,130. 1,130.4,131.9,135. 3,
140.6,146.9,167. 1. ESI-MS M/Z[ M+H | " . 31508 C H,, 0, :241. 12 ; i {H 241. 09. EA ik {5 :C 79.93,
H 6. 8011%5{H C 79.97,H6.71.
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Fig.1 Effects of different illumination time

on the yield

TIEAL A pa AR5, X T [ 2 T O B9 i 157

12, )RR RCA SR B = RAH 22 T AR KA. 728 4 1 SO0 7= R AR 4, ik 3] 36% , X i X R
Y IBAR ) R BA— AN 27 L A B0 5 S A, PRIk 7 s
X 2
R
hy ;
+ - K R'
R\
1 2 3
K2 FUIHREER
Table 2 Experimental results for compounds 3
s R! R? X 7] Fetbx/% A %
1 COCH,4 H Br 3al10] 86 18
2 CO,CH,4 H Br 3plt] 99 24
3 €0, C, H; H I 3c12 95 28
4 C0,CH, N(CHy), Br 3dl13] 98 27
5 COCH, N(CH,), Br 3el14] 99 12
6 CO,CH,4 OPh Br 3f 88 22
CH,
o
co CH, HC AL 99%, 7% 36%
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