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Synthesis of Carbazole Based Schiff Base Compounds and the Effect of Intramolecular Hydrogen Bonding (ITP) on
Absorption and Fluorescence KE De-hong', PU Wei-wen®, PAN Yin-yin®>, ZHOU Shao-fang', LING Fang',6 XU Sheng*®
(1.Shanghai Our ChemBio-Technology Co.,Ltd.,Shanghai 201506, China;2.School of Chemistry and Molecular Engineering , East
China University of Science and Technology ,Shanghai 200237, China)

Abstract It is very important for molecular probe reagents to achieve excitation-emission within the visible light wavelength
range, it is also a prerequisite for their application in living organisms. Carbazole is an important matrix for photosensitive and
biological reagents,widely used in the synthesis of photosensitive fuels and drugs. Based on the strong hydrogen bonding effect
(SHB) within the molecule, which can significantly redshift the absorption and fluorescence emission wavelengths. An
exchangeable proton functional group (ITP) into the carbazole Schiff base molecule,and 35 Schiff base compounds have been
synthesized and characterized by '"HNMR, "CNMR, HRMS, and IR. The effect of different substituents on their UV-visible
absorption properties has been studied, it was found that the ring expansion effect based on SHB made the absorption-emission
wavelength redshift to the visible region.It was also found that the ITP effect reduced the energy level difference of the carbazole
ring , which leading to a decrease in absorbance intensity. Furthermore , the corresponding fluorescence emission results implied that
the ring expansion effect caused a significant redshift in the fluorescence emission spectrum. Surprisingly , molecules with SHB
effect also exhibited significantly increased fluorescence emission intensity. It should be pointed out that compared with
monocarbazole ,in the dicarbazole based Schiff base system,regardless of whether the bridge structure was flexible or rigid, the
introduction of —OH molecules on the carbazole ring achieved visible light excitation fluorescence emission regulation.
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W2 AR 6, 51 T Z M EM, 0
2017 4F, Assi 2511 filf P R mg 3L % e B 5 1 4 590
TG &M 3D ATER, I —J7 I, S8, Rl 2k
H C—C A E WP 55 /I L FIA
I NG (155 T Y TITE SR N e[| T 78 T =
H T U BT I RN, RO TR K A R
CAE T % B 245 #4 41 037 51 A—OH , T ili—O0—H -+
N=Z5 0 ) 4 N &5, i DA 40 F i PR e, i
ARSI B AF T B, X S50 BRAE TR 206
(DTE) K& H 5| A—0—H---N=&5#), th T2 T
W T 58 (1PT) %00, At AL h—0---H—
N=3f5—0—H---N=34k , f 3T 1k
o7 38 2 A R, SEBLAE T DT R P A 38 -9
FEEAE PR RE, Sun 55058 5T 51 A 47 BE
RN PR o0 F PR AU, T4 1) AU AR T, B
B Pk B TP L TR R TR B e S AR s SR
A, MR & T AR, 2021 4, Dereka
SR T AL G5 AU S Ak 2R A Y 2
i, B B T S [R]85 4 v SRR ) Ak 2 1Y A b
2021 4, Liu % % U 5 b 24 A0 i b A7
TSRS IR m TS5 IR B =
HE(RAHB) H AL G2 S AUV (HB) BT o, 5 fil
i) F A AR 5, FF T AR SR et s e A AL
B TR RL AR SCHERRIBIE I Tl 25 F Hh 5 |
A RAHB, BB T 37 P850 5 850 W e 5 98 6 &
SHOLI R G, FF0F 28 Hh-mT WL SR 9 ' % Bt
HEAT T PR

1 XIEES
1.1 FEERS5E

AVANCE I 400 MHz B 5 3L HRAY (Bt A
55 /3F)) s Nicolet 380 Ty HL AR 2T HP 15X
(3£ [E Thermo Fisher /A #]) ; XEVO G2 TOF % Jii
A (S5 Waters 23] ) ; UV 2300 %142 4h-A] WL
WA T (R E T ERHEAER AR AR 5 F-
7000 HIHE & X (S E Horiba 237H]) .

=AW (POCL,) R A AL H (NaOH) S 1k
B (NaCl)  JC/KBRER4M (Na,SO, ) | H IR -4-fiHf iR (4-
CH,PhSO,H) . 1F T 3E48 (n-Buli) iR (H,S0,) .
3-JRLIRIE A-FEILmRmE BRI 6 R | R] R
e 3,5- RN 2 4- T R 4- ST 3
R R A-F R SR R 2 SRR (3,4, 5-
SHRSR N 4-C R IEARNE A-SRNE IR 4-

FIE-N N-H LT 3-F PRI 2-F R i 490
WM LR 1, 3-8 1,4-T i O
Jie AR e KR e R OR U R e R
Wy SRR A TE e R F R (2 S A
A BRA D), I 34 R o B 2, 4 i
BRaKBRAR, HoAb I A 5 2 A T 8 i 4t
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(1)4-F2F-OH-MEme-3-F S A ) 45 . & ot
K FFRUE Schlenk $2 AR, 25 mL 4 Schlenk AN
A5 mL i DMF, #i$E T Z 23 M 0.62 mL
(6. 55 mmol ) FFr i FZE MY POCL, , IV IR A9
EETRRER 10~20 C, BEFE T 4kSL 18 I A il
T 4 mL T4 DMF % 1. 0 g(5. 46 mmol) 4-5%
SEIRme | Rz TR A 0 R T 4 I AE 20~ 30 °C
W oE Y e, RO IR TE & 35 °C, Bk R
45 min,

SN 45 ORI 4 s I RN ) T R oK L, Pk
PRI P 1) 2 A A8 TR o 0 % T 30 mL K R )
1.0 g /9 NaOH ¥ , 1A 0 i 1 B8 75 44 1 7 20 ~
30 C, ¥ W T 45 IR M, TR U E
1 min, /] 2R LHE (100 mLx3) ZEHL, 5 I A
HUAHIE PR A S B KA R VR 2 WK, TooK i g
B, 25 R VR AR, AR R W 2 M Rk R AR 2 BT
(VA V(2R OTER) = 8:1) s Esalifh, 15
880 mg KE M AR, ;=% 73%

"HNMR ( CDCl,,400 MHz) ,8:12.41(s,1H);
9.87(s,1H);8.43(s,1H);8.36(d,1H,J=8.0
Hz);7.49(d,1H,J=8.4 Hz);7.44(d,2H,J=4.0
Hz);7.36 ~7.32(m,1H);7.01(d, 1H,J = 8.4
Hz)., “CNMR ( CDCl,, 100 MHz), &: 191.0,
150.5,141.3,130.2,124.1,121.7,121.4,121. 3,
119.8,116.1,114.9,111.1,104. 2,

(2)4-F2HL-OH Mg -3- T - Ak & 0 Y
il %

&Y C1 M4 B A R 7R H b i
Schlenk K, 25 mL [ iK B fm A 317 mg
(1.5 mmol) Wy 4-3% FE-OH-IK mk-3-F 5 15 mL
ToK OB PR . A 153 mg( 1. 8 mmol ) Y
A8 P R Ak A 0 X FE R B R, N Ui T &
75 CHFEFENR S by RN H EEE, A K&
HOF:Es SN TR Z N T v 1 - T A R NS Y iy
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(5 mLx3) Ve, I ELAS T 15 s £ 1Y) [ 4
P28 296 mg, PP T1%, m. p.273.0~273.6 C,
"HNMR ( DMSO-d, , 400 MHz) :8:14. 12 (s, 1H) ;
11.49(s,1H) ;8.35(d,1H,J=6.4 Hz);8.29(d,
1H,J=7.6 Hz) ;7.46(d,1H,J=8.0 Hz) ;7.29(t,
1H,J=7.6 Hz) ;7. 18(t,2H,J=7.6 Hz) ;6. 71(d,
1H,J/=8.4 Hz) ;4.00(t,1H,J=6.4 Hz);2.08 ~
2.00(m,2H);1.87 ~1.69 (m, 6H), “"CNMR
(DMSO, 100 MHz), 8: 171.96, 161.71, 144. 52,
137.82,131.50, 124.00,123. 17,121. 06, 119. 64,
112.24, 110.65, 108.71, 100.85, 62.11, 33.56,
23.37, HRMS (EI), C,, H, N,O, m/z: 278. 141 9
(278.142 1)[M]*, IR(KBr),v,em™':3 186(s),
2 968(m),2903(s),2 860(s),1636(m),1 619
(m),1485(m),1447(s),1345(s),1285(m),
1237(s),1 178(m),1 118(s),1 069 (s), 746
(vs),687(vs) o

&Y C2 G 4 2 C1, 317 mg
(1.5 mmol) 4-F2FE-9H-MRME-3-FHE 193 mg( 1.8
mmol ) XJ H #1373 mg 8 €4 1Y E K 7=y, 7= 3R
83%, '"HNMR(DMSO-d,,400 MHz) ,8:15.27 (s,
1H) ;11.7(s,1H) ;8.96(s,1H);8.31(d,1H, J=
7.6 Hz);7.52(d,1H,J=8.0 Hz);7.45(d, 1H,
J=8.4 Hz);7.40~7.34(m,3H);7.26~7.22(m,
3H);6.97 (d, 1H, J = 8.4 Hz); 231 (s, 3H),
CNMR ( DMSO, 100 MHz), §: 165.55, 159. 50,
144.25,142.07,138.56,135.25,131. 16, 130. 03,
124.26,123.06,121.64,119.95,119.70,111. 23,
111.00, 110.17, 103.04, 20.51, HRMS ( EI),
C,H,(N,0,m/z:300. 126 3(300. 126 4) [M]*, IR
(KBr) ,v,em™":3 372(s),3 227(m) ,2 957 (w),
2861(w),159(m),1549(s),1509(s),1 445
(s),1377(m),1339(vs),1280(m),1 197(s),
1 120(s),817(s),790(s) ,752(vs) ,737(s) ,662
(s)o

G C3 G . Hil &t #2 W C1, 317 mg
(1.5 mmol) 4-F2FE-OH-MRME-3-H [ 193 mg(1.8
mmol)l‘m$%%5§,364 mg /E,j@{z]g’fﬂﬁ 81%,
"HNMR ( DMSO-d, ,400 MHz) ,5:15.30(d,1H, /=
4.0 Hz) ;11.76(s,1H) ;8.97(d,1H,J=4.0 Hz) ;
8.40(d,1H,J=7.6 Hz);7.57(d,1H,J=8.0
Hz);7.48(d,1H,J=8.4 Hz);7.39(t,1H,J=7.6
Hz);7.33~7.27(m,4H);7.02(t,2H, J=8.8

Hz);2.34(s,3H), "CNMR (DMSO, 100 MHz) ,
8: 166.19, 159.62, 144.44, 139.06, 138.58,
131.33,129. 33,126. 55, 124. 26,123. 21, 121. 71,
120. 34,120.04,116.82,111.37,111.06,110. 29,
103.22, 20.95, HRMS (EI), C,, H,, N,O, m/z:
300. 126 3(300. 126 4) [M]*, IR(KBr),v,cm™';
3142(s),2953(s),1 641(m),1 620(m),1 602
(m),1580(m),1546(s),1446(m),1 413(m),
1339(s),1305(s),1284(s),1225(s),1 118
(vs),1061(m),923(vs),889(m),775(vs),748
(s),682(vs),

&Y C4 B &R H A R C1, 317 mg
(1.5 mmol) 4-F¥ZHE-9H-REME-3-FIE 218 mg( 1.8
mmol ) 3,5-:'13%%51?0 T (0[5 K 410 mg,FE’ﬁzi
87% ., '"HNMR(DMSO-d,,4 00 MHz) ,5:15.30(d,
1H,/J=4.0 Hz);11.72(s,1H);8.95(d, 1H, /=
4.0 Hz);8.34(d,1H,J=7.6 Hz);7.53(d, IH,
J=8.0 Hz) ;7.44(d,1H,J=8.4 Hz) ;7.36(t,1H,
J=7.6 Hz);7.25(t,1H,J=7.2 Hz);7.10 (s,
2H);6.96(d,1H,J=8.4 Hz) ;6.84(s,1H) ;2. 30
(s,6H), "CNMR(DMSO, 100 MHz) ,5:167.07,
158.98,144. 46,143.75,138. 82,138.45,131. 37,
127.34,124.13,123.28,121. 59, 120. 02, 117. 27,
111.43, 111.02, 110.25, 103. 14, 20. 86, HRMS
(EI), C,, H N,0, m/z: 314. 141 9 (314.141 8)
[M]*, IR(KBr),v,em™':3 146(s),2 952(s),
1641(m),1619(m),1582(s),1555(s),1 442
(s),1339(m),1306(s),1225(vs),1 112(vs),
832(vs) ,681(s),

G C5 B9G RL. Hl &t #2 W C1, 317 mg
(1.50 mmol ) 4-¥% F-9H-I me-3-F [, 218 mg
(1.8 mmol) 2,4- " FILIE[E 391 mg B (A [F A,
7= 83%, '"HNMR ( DMSO-d,, 400 MHz), 8
15.50(d,1H,J=4.0 Hz) ;11.72(s,1H) ;8.90(d,
I1H,J=4.0 Hz);8.36(d,1H,J=7.6 Hz);7.54
(d,1H,J=8.0 Hz);7.46(d,1H,J=8.8 Hz);
7.39~7.36(m,2H);7.25(t,1H,J=7.6 Hz);
7.07(d,2H,J=8.0 Hz);6.99(d, 1H, J=8.8
Hz); 2.41 (s, 3H); 2.25 (s, 3H), "CNMR
(DMSO, 100 MHz), 8: 165.95, 158. 89, 144. 27,
140. 65,138.56,134. 98, 131.28,131. 11, 129. 67,
127.61,124.22,123.13,121.76,119.92,116. 52,
111.31, 110.99, 110.45, 102.98, 20.45, 17. 76,
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HRMS(EI),C, H(N,0,m/z:314. 141 9(314. 141
7)[M]*, IR(KBr),»,cm™":3401(m),3 233
(s),1622(m),1603(m),1 582(m),1 541(s),
1446(m),1339(vs),1273(s),1112(s),805
(vs),753(vs) ,743(vs) ,692(s) .,

& Co BG G il #d FE ) C1, 211 mg
(1.0 mmol) 4-FZHE-OH-REME-3-FHTEE 162 mg( 1.2
mmol ) 4-5PRIHIR B, B A ARHT H 249 mg, 77 %
76% . m.p.211.9~212.2 °C, "HNMR ( DMSO-d,,
400 MHz) ,8:15.29(s,1H) ;11.72(s,1H) ;8. 98
(d,1H,J=8.0 Hz);8.33(d,1H,J=8.0 Hz);
7.54(d, 1H, J=8.0 Hz);7.46 (d,1H, J=8.8
Hz);7.42(d,2H,J=8.4 Hz);7.39 ~7.35(m,
1H);7.30(d,2H,J=8.4 Hz) ;7.25(t,1H,J=7.2
Hz);6.98 (d,1H,J=8.4 Hz);2.94~2.84(m,
1H);1.21(s,6H), "CNMR(DMSO, 100 MHz)
8: 165.67, 159.54, 146.22, 144.27, 142.34,
138.55,131.19,127. 38, 124.25,123. 07, 121. 64,
119.95,119.75,111.25,111.01,110. 19, 103. 05,
32.98, 23.82, HRMS ( EI), C,, H,, N,0, m/z;
328.157 6(329.157 5)[M]*, IR(KBr),v,cm':
3410(s),2 963(s),2 871(m),1623(s),1 600
(s),1582(m),1555(vs),1446(m),1342(s),
1279(s), 1 237(s),1 199 (s),1118(s), 827
(vs),740(vs) o

EY CT WG Bl F R FR R G, 211 mg
(1.0 mmol) 4-¥25E-OH-MRmE-3-HHEE 128 mg( 1.2
mmol ) ¥ %, 210 mg & £f (4 [ &, /= % 70%,
"HNMR ( DMSO-d, , 400 MHz) ,8:14.05(s,1H);
11.51(s,1H) ;8.44(s,1H);8.24(d,1H,J=17.6
Hz);7.45~7.38(m,5H);7.36~7.30(m, 1H);
7.26(t,1H,J=8.0 Hz);7.19~7.13(m,2H);
6.71(d,1H,J=8.8 Hz) ;4.77(s,2H), “CNMR
(DMSO, 100 MHz), 8 171.67, 163. 61, 144. 61,
137.99,137.88,131.62,128.71,127.70, 127. 57,
123.93,123.31,121. 11,119.75,112. 18, 110. 74,
109.06,101.32,54.99, HRMS(EI), C,, H N,O,
m/z:300. 126 3(300. 126 2)[M]*, IR(KBr),v,
em™ ;3 400(m) ,3 308(s),2 936(m),2 860(w),
1641(s),1592(m),1584(m),1549(vs),1 506
(s),1452(s),1350(vs),1247(m),1201(s),
1 118(vs),734(vs),700(s) .

LAY C8 BE B il &t #2 W] C1, 317 mg

(1.5 mmol) 4-¥25E-OH-MRME-3-HEE 222 mg( 1.8
mmol ) XF LA 403 mg T8 (O [EAT=H) , 7= K
85% ., 'HNMR(DMSO-d,,400 MHz) ,5:15.31(s,
1H);11.68(s,1H);8.96(s,1H);8.30(d,1H,J=
7.6 Hz) ;7.53~7.46(m,4H) ;7.37(t,1H,J=7.6
Hz) ;7.24(t,1H,J=7.2 Hz) ;7.03(d,2H,/=8.8
Hz) ;6.99(d,1H,J=8.4 Hz);3.79(s,3H) ., "CNMR
(DMSO, 100 MHz ), 6. 164.06, 159.42, 157. 63,
143.94,138. 66, 138.22,130. 86, 124. 35, 122. 88,
121.69,121.26,119.83,114.73,111. 08, 110. 96,
110. 15,102. 83,55.29, HRMS(EI) ,C,,H(N,0,,
m/z:316.121 2(316.121 3)[M]", IR(KBr),v,
em ™' :3415(s),2963(w),1609(s),1 560(m),
1512(s),1 442(m),1 339(s),1 242(vs),1 205
(s),1182(s),833(vs),746(vs) ,664(s) .

L&Y CO 1A R il &k #2 R C1, 211 mg
(1.0 mmol) 4-F2FE-OH-MRME-3-FHIE 148 mg( 1.2
mmol ) 4B F 4 FE 2K i , 265 mg 8 ¥ €4 [ {4, ;=%
84%, m.p.276.0~276.3 °C, '"HNMR( DMSO-d,,
400 MHz) ,6:15.24(d,1H,J=8.0 Hz) ;11.70(s,
1H) ;8.92(d,2H,/=8.0 Hz) ;7.22(q,2H) ;7. 15
(d,1H,J/=7.6 Hz) ;7.06(t,1H,J=7.2 Hz) ;6. 85
(d,1H, J=8.8 Hz);3.96 (s,3H), "CNMR
(DMSO, 100 MHz ), 8: 171. 85, 155. 44, 150. 10,
144.92,137.92,131.95,130. 68, 126. 27, 123. 86,
123.59,121.31,121.08,120. 14,116.58,112. 02,
111.99,111.01,110.76,103. 21,55.96, HRMS(EI),
CH(N,0,,m/z;316. 121 2(316.121 1)[M]"*, IR
(KBr) ,v,em™':3395(w),3 141(s),2 972(w),
1619(s),1 587(m),1549(vs),1 442(m),1 360
(m),1333(s),1252(s),1 112(s),1 026(s),
740(vs) o

A C10 B5 B . Hil & F2 R C1, 169 mg
(0.8 mmol) 4-F2FE-OH-MRIE-3-FHE 183 mg( 1.0
mmol) 3,4,5- = HISEEER e 256 mg & (4 [ K
Yy, % 85%, '"HNMR ( DMSO-d, , 400 MHz) ,5:
15.18(s,1H) ;11.69(s,1H);9.02(s, 1H) ;8. 27
(d,1H,J=7.2 Hz);7.48(dd,2H, J=20.8,8.1
Hz);7.35(t,1H,J=7.2 Hz) ;7.23(t,1H,J=7.2
Hz) ;6.98(d,1H,J=8.4 Hz) ;6.87(s,2H) ;3. 88
(s,6H);3.69 (s,3H), “CNMR ( DMSO, 100
MHz ), 6. 165.31, 159.79, 153.55, 144.22,
140. 60,138. 55,135.61,131.10,124.29,122.99,
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121.55,119.96,111.16,111. 02, 110. 11, 103. 14,
97.57,60. 12, 56.02, HRMS (EI), C,, H,, N,0,,
m/z:;376.142 3(376.142 1) [M]*, IR (KBr), v,
em '3 368(s),2952(m),1627(m),1 589(s),
1557(m),1508(s),1475(m),1459(m),1 319
(s),1249(s),1226(s),1184(s),1 119(vs),
989(s),680(m)

EW C11 G . Hil Fd FE ] C1, 106 mg
(0.5 mmol ) 4-F%FE-9H-MRME-3-H 82 mg (0.6
mmol) 4-Z FFKRE , 137 mg B FA=Y) , 5=
#83%, m.p.212.7~214.6 °C, "HNMR ( DMSO-
dy,400 MHz) ,8:15.29 (s, 1H);11.66 (s, 1H);
8.95(s,1H);8.28(d,1H,J=7.6 Hz);7.51(d,
1H,J=8.0 Hz) ;7.46~7.44(m,3H) ;7.36(t,1H,
J=7.6 Hz);7.23(t,1H,J=7.4 Hz) ;7.02~6. 96
(m,3H);4.03(q,2H,J=6.8 Hz);1.33(t,3H,
J=6.8 Hz), "CNMR ( DMSO, 100 MHz), &:
164.09,159.35,156. 91, 143.93,138. 64, 138. 05,
130. 85,124.33,122.87,121.67,121.25,119. 81,
115.19,111.07, 110. 94, 110. 14, 102. 81, 63. 25,
14.62, HRMS (EI), C, Hy N,0,, m/z; 330.136 8
(330.137 1) [M]*, IR(KBr),v,em ' :3 395(s),
2924(w),1615(s),1592(m),1552(m),1 511
(s),1446(m) ,1 338(m),1293(m),1249(vs),
1176(m),1 114(s),1 043(m),838(s),741(s),

eEW C12 16 i Hil Fd FE ] C1, 106 mg
(0.5 mmol ) 4-F2FE-9H-MRIE-3-H 91 mg (0.6
mmol) 4-SFINEIEIENE , 148 mg & OH) MK, 5
* 86%, 'HNMR ( DMSO-d,,400 MHz) ,§: 15. 28
(s,1H);11.65(s,1H);8.95(d,1H,J=3.6 Hz);
8.27(d,1H,J=7.6 Hz);7.50 (d, 1H, J=8.0
Hz);7.46~7.42(m,3H);7.35(t,1H, J=8.0
Hz);7.22(t,1H,J=8.0 Hz);7.02 ~6.95(m,
3H);4.67~4.58(m,1H);1.28(d,6H,J=6.0
Hz), "CNMR ( DMSO, 100 MHz), 8: 164. 13,
159.35,155.82,143.92,138.63,137. 93, 130. 86,
124.33,122.86,121. 66, 121.29,119. 81, 116. 43,
111.06, 110. 14, 102.80, 69.43, 21.78, HRMS
(EI), C, H,yN,0,, m/z: 344. 152 5(344.152 6)
[M]*, IR(KBr),v,cm™':3412(s),2 973 (w),
2924(w),1611(s),1562(m),1508(vs),1 454
(m),1340(m),1286(m),1248(s),1 119(s),
832(s),740(s) ,659(m)

& C13 BE n: Hil Fd F2fR] C1. 106 mg
(0.5 mmol) 4-J%FL-OH-IM-3-F1 I 82 mg (0.6
mmol ) 4-Z FE-N, N-Z HI E O i | 145 mg K B8 (4
&, 7= 88% , m. p.280.5~281.2 °C, '"HNMR
(DMSO-d, ,400 MHz) ,6:15.56(s,1H) ;11.59(s,
1H);8.92(d,1H,J=4.0 Hz) ;8.27(d,1H,J=7.6
Hz);7.48(d,1H,J=8.0 Hz);7.40(t,3H,J=9.2
Hz);7.34(t,1H,J=7.6 Hz);7.20(t,1H,J=7.6
Hz);6.92(d,1H,J=8.4 Hz) ;6.80(d,2H,/=8.8
Hz);2.94(s,6H), “"CNMR (DMSO, 100 MHz),
8: 164.69, 156.94, 148.98, 143.72, 138.56,
133.56,130. 60, 124. 15, 123.01,121. 60, 120. 75,
119.70,112.89,111.22,110. 85,110. 19, 102. 40,
HRMS(EI) ,C,,H,,N,0,m/z:329. 152 8(329. 153 0)
[M]*, IR(KBr),r,em™':3399(m),2 964 (w),
1618(s),1580(s),1553(s),1523(s),1 445
(s),1339(s),1303(s),1277(s),1 234(s),
1198(s),1 111(vs) ,807(vs),744(vs) ,690(s) .

L&Y C14 BA A Tl & 2 5] C1, 211 mg
(1.0 mmol) 4-F2FE-OH-MRME-3-FIE 153 mg(1.2
mmol ) 3-FA AN , 244 mg #5009 FA =), ;=R
76% ., m. p.190.8~191.3 °C, "HNMR(DMSO-d,,
400 MHz) ,8:14.81(s,1H) ;11.75(s,1H) ;9. 05
(s,1H);8.26(d,1H,J=7.6 Hz);7.64(s,1H);
7.64~7.39(m,4H);7.38(t,1H,J=7.6 Hz);
7.32(d,1H,J=7.2 Hz) ;7.24(t,1H,J=7.2 Hz) ;
7.02(d,1H, J=8.6 Hz), “"CNMR ( DMSO, 100
MHz ), 8: 163.56, 162.26, 147.36, 144.33,
138.71,134.01,131.27,131. 06, 125. 50, 124. 58,
122.68,121.71,120.03,119.76,119. 63, 111. 10,
110. 84,110.22, 103. 54, HRMS (EI), C,, H,; N,0Cl,
m/z:320.071 6(320.071 5)[M]*, IR(KBr),v,
em':3416(m),3 145(s),1 628(s),1 578(s),
1546(s),1481(m),1340(s),1 189(s),1 113
(s),1 054(m),893(s),852(m),773(vs),745
(s),674(s)

&) C15 15 B il s d F2 ] €1, 106 mg
(0.5 mmol) 4-J%FL-OH-I:-3-F ¥ | 76 mg (0.6
mmol ) 2—%71!551?,120 mg H?EL@I@E/‘JM:FZ%,Fﬁ
75% ., m. p.299.7~299.8 °C, "HNMR(DMSO-d,,
400 MHz) ,68:15.04 (s, 1H) ;11.75(s, 1H) ;9. 02
(s,1H);8.28(d,1H,J/=7.6 Hz) ;7.64(d,1H,J=
7.6 Hz) ;7.55~7.49(m,3H) ;7.37(q,2H,J=8.0
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Hz);7.21(d,2H,J=6.4 Hz) ;7.03(d,1H,J=8.2
Hz), "CNMR ( DMSO, 100 MHz), 8: 162. 44,
162.38,144.32,143. 09, 138. 87,131. 13, 129. 85,
128.29,127.27,126.97,124.75,122. 58, 121. 98,
120. 04,119.00, 111. 11,110. 79, 110. 44, 103. 60,
HRMS ( EI), C, H,; N,OCl, m/z; 320.071 6
(320.071 7) [M]", IR(KBr), v, cm':3 416
(m),3141(s),1620(s),1583(s),1 545(s),
1486(m),1443(m),1340(s),1307(s),1 259
(s),1189(s),1 118(vs),1 064(s),967(s),745
(vs),707(s),680(s),

AW C16 A R Hil & #2 R C1, 127 mg
(0.6 mmol) 4-F%FL-9H-MRME-3-H 78 mg (0.7
mmol ) 4-FF ARG, 182 mg B0 f A, 72K 81%
"HNMR ( DMSO-d, , 400 MHz) ,8:14.99 (s, 1H);
11.71(s,1H) ;8.99(s,1H);8.28(d,1H,J=7.6
Hz);7.57~7.49(m,4H);7.38(t,1H, J=8.0
Hz);7.31(t,2H,/=8.8 Hz);7.24(t,1H,J/=7.6
Hz);7.02(d,1H,J=8.4 Hz), "CNMR (DMSO,
100 MHz) ,5:163. 14,161.59,160.25(d,J=241.0
Hz), 144.07,142.33 (d, J = 3.0 Hz), 138.74,
131.02,124.54,122.67,122.08(d, J=8.0 Hz),
121.73,119.91,116.20(d,J=22.0 Hz),116. 09,
111.02,110. 12,103. 18, HRMS(EI),C,,HN,OF,
m/z:304.101 2(304.101 3)[M]*, IR(KBr),v,
em':3399(s),3222(m),1 617(s),1595(m),
1550(s),1509(vs),1450(m),1341(s),1 233
(s),1152(s),831(vs),757(vs) ,692(s) ,

E C17 WG B Hil & FE R C1, 359 mg
(1.7 mmol ) 4-F%FEL-9H-MRME-3-H 42 mg (0.7
mmol ) & &, 294 mg B LR A [E K=Y, 7R
94% , '"HNMR( DMSO-d,,400 MHz) ,5:13. 84 (s,
2H);11.51(s,2H);8.32~8.27(m,4H) ;7. 45(d,
2H,J=7.6 Hz);7.28(t,2H,J=7.0 Hz);7.19 ~
7.11(m,4H) ;6.69(d,2H,J=8.4 Hz);3.90(s,
4H), "CNMR ( DMSO, 100 MHz), §: 170. 86,
164.40,144.51,137.95,131.52,123. 86, 123. 39,
121.17,119.76,112. 06, 110. 76, 109. 08, 101. 36,
52.53, HRMS (El), C, H,, N,0,, m/z: 446.174 3
(446.174 1) [M]*, IR(KBr),v,em ':3 395(s),
2930(m),2 843(m),1 621(s),1 589(s),1 551
(s),1507(m),1442(s),1334(vs),1249(vs),
1205(s),1 119(vs),1 065(s),1 005(s), 859

(s),750(vs) ,686(s) .

G C18 WA . il 75 #Efm] C1, 316 mg
(1.5 mmol ) 4-FFKE-OH-FRME-3-HIE 45 mg (0.6
mmol ) 1,3-§ ¢, 254 mg B4 (0 1 [EA =4, 77
% 92%, "HNMR ( DMSO-d, , 400 MHz) ,8:13.79
(s,2H);11.46 (s,2H) ;8.35(s,2H);8.25(d,
2H,J=7.6 Hz);7.42(d,2H,J=8.0 Hz) ;7. 25(t,
2H);7.18~7.10(m,4H);6.67 (d,2H,J=8.8
Hz);3.67 (t,4H,J=6.8 Hz);2.19~1.99 (m,
2H)., “CNMR ( DMSO, 100 MHz), . 171.98,
163.63,144.59,137.82,131. 69, 124. 03, 123. 18,
121.05,119.68,112. 24, 110. 68, 108. 99, 100. 97,
48.80,31.22, HRMS (EI), C, H, N,0,, m/z:
460. 189 9(460.190 1)[M]*, IR(KBr),v,em™;
3396(m),3 206(s),1 643(m),1 600(m),1 578
(m),1551(s),1513(s),1 448(s),1 346(s),
1238(s),1 113(s),1059(s),994(s),804(s),
739(vs) ,680(s) .

LAY C19 A R fil %5 #2 R C1, 316 mg
(1.5 mmol) 4-F2FL-9H-MRME-3-H 53 mg (0.6
mmol) 1,4-T T} ,267 mg W&k EAR =4 | 77
% 949% , "HNMR ( DMSO-d, , 400 MHz) ,5:13.73
(s,2H) ;11.44(s,2H) ;8.32~8.21(m,4H) ;7. 41
(d,2H,J=8.0 Hz);7.23(t,2H,J=8.0 Hz) ;7. 12
(dd,4H,J=14.0,8.0 Hz);6.62(d,2H,J=8.8
Hz); 3.61 (s, 4H); 1.77 (s, 4H)., “CNMR
(DMSO, 100 MHz), 8: 173. 13, 163. 19, 144.70,
137.71,131.82,124. 19, 123.03,121. 00, 119. 68,
112.41, 110. 64, 108. 81, 100. 77, 50. 28, 27.47,
HRMS ( ESI), C,, H, N,0,, m/z; 475.213 4
(475.213 3) [M]*, IR (KBr), v, em™': 3 396
(m),3 141(s),2935(w),2855(m),1 642(s),
1618(s),1593(m),1509(m),1 453(s),1 439
(s),1342(s),1249(s),1190(s),1 117(s),
1061(m),1001(s),858(s),763(vs),690(s)

G C20 MG A il s B2 ] C1, 253 mg
(1.2 mmol ) 4-¥%FE-OH-MKME-3-FHE 52 mg (0.5
mmol) . (& Hk 2 HE) M, 210 mg B &k (4 [& A AT
i, =% 86%, 'HNMR ( DMSO-d,,400 MHz) ,§:
13.55(s,2H); 11.41 (s,2H) ;8.28 ~ 8.23 (m,
4H);7.41(d,2H,J=8.0 Hz);7.25~7.21 (m,
3H);7.15~7.09(m,5H);6.52(d,2H,J=8.8
Hz) ;3.60(s,4H) ;2. 88(t,4H,J=6.0 Hz) ;2. 17
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(s,1H), "CNMR(DMSO, 100 MHz) ,5:173. 88,
163.36,144.79,137.64,124.36,122.90,120. 95,
119.65,112.56, 110. 62, 108. 87, 100. 48, 50. 46,
49.08, HRMS(EI), Cy,Hy, N,O, m/z:489.216 5
(489.216 4) [M]*, IR (KBr), v, em™':3 395
(m),3184(s),1 642(s),1577(s),1 553(s),
1447(s),1342(s),1 237(s),1 210(s),1 118
(s),1061(s),736(vs),693(s),

& C21 A5 A il s i F2[R] C1, 253 mg
(1.2 mmol) 4-F2FL-9H-RME-3-H 54 mg (0.5
mmol)@ﬁﬁ:ﬂﬁ,zzz mg %EQI@MK,FEK 90%
"HNMR ( DMSO-d, ,400 MHz) ,8:14.78(d,2H,J=
3.6 Hz) ;11.74(s,2H);9.08(d,2H,/=3.6 Hz) ;
8.50(d,2H,J=7.6 Hz);7.68(dd,2H, J=6.0,
3.5Hz);7.55(dd,4H,J=8.4,2.0 Hz);7.56 ~
7.54(m,4H) ;7.24(t,2H,J=7.2 Hz) ;7.02(d,
2H,J=8.4 Hz), “"CNMR (DMSO, 100 HMz) ,§:
164.55,160.70,144. 34 ,138. 68,138.45,131.47,
126.71,124.45,123.10,121.89,119. 89, 118. 29,
111.21, 111.08, 110.75, 103.34, HRMS ( EI ),
Cy,HyN,0,,m/z:494. 174 3(494.174 7) [M]",
IR(KBr) ,v,cm ™" :3 457(s),3 406(s),3 211(s),
3055(m),1618(s),1580(s),1 564(m),1 540
(m),1448(m),1339(s),1267(m),1205(s),
1 116(s),799(s) ,748(vs) ,657(s)

fees ¥y €22 WA il & ad 72 R C1, 253 mg
(1.2 mmol) 4-F32 KE-OH-H:mE-3-F i 54 mg (0.5
mmol ) XJ 2K i, 225 mg B8 B (4 [E AR =Y, 72K
91%, 'HNMR(DMSO-d,,400 MHz) ,5:15.21(s,
1H);11.72(s,2H) ;9.07(s,2H) ;8.29(d,2H, J=
7.6 Hz) ;7.63(s,4H) ;7.50(dd,4H,J/=12.0,8.4
Hz);7.40 ~7.34(m,2H);7.24 (t,2H, J=7.6
Hz);7.00(d,2H,J=8.4 Hz), "CNMR (DMSO,
100 MHz ), 8. 164.72, 160. 02, 144.23, 142.77,
138.62,131.15,124.39,122.90,121. 66,121. 22,
119.98, 111.07, 110. 34, 103.28, 56.00, 18. 54,
HRMS(EI),C,,H,N,0,,m/z:494. 174 3(494. 174 0)
[M]*, IR(KBr),v,em™":3 416(s),3 217(s),
1601(s),1582(m),1552(vs),1 511(s),1 445
(s),1342(s),1307(s),1280(m),1230(m),
1244(m),1 180(s),1 112(s),794 (w), 736
(m),

e €23 B il S 2R C1o 253 mg

(1.2 mmol) 4-F2JE-9H-ImM-3-F I 68 mg (0.5
mmol)Xﬂ“X:Eﬁ}ﬁf, 246 mg Eféi@ﬁg, FE R
94% ., 'HNMR( DMSO-d,,400 MHz) ,8:14. 08 (s,
2H);11.53(s,2H) ;8.41(s,2H) ;8.27(d,2H,J=
7.6 Hz) ;7.47~7.43(m,6H) ;7.27(t,2H,J=8.0
Hz);7.16(t,4H,J=7.2 Hz) ;6.73(d,2H,J=8.6
Hz) ;4.75(s,4H) ., “CNMR (DMSO, 100 MHz) ,
5: 171.48, 163.65, 144.60, 137.91, 137.39,
131.62,128.09,123.93,123. 35, 121. 16, 119. 77,
112.16,110. 76, 109. 10,101. 36,54. 75, HRMS(EI) ,
C,H,N,0,,m/z:522.205 6(522.205 9)[M]*, IR
(KBr) ,v,cm ™" :3 384(vs),3 055(w),2 915(w),
1639(s),1620(s),1596(m),1 577(m),1 557
(m),1550(vs),1 447(s),1 434(s),1 339(s),
1248(s),1221(s),1118(s),1056(s),988(s),
799(s) ,772(s) ,750(vs) ,680(s)

(3)9H-M W3- T -Ji 5% Bl A6 5 400 1) ) 45
A W B 2R FHBR #E Schlenk £ AR 18] 50 mL Y
Schlenk JEHAIIA 25 mL PUE M5 1. 00 g(4. 10
mmol ) ) 3-JRRME Wi PE T 2N A 0.195 ¢
(60% ,0. 49 mmol ) ZALEH, Z iR FHFESY 2 h,
IR B ST B R 22 - 20 °C, B 183 i 0. 520 g
(8. 00 mmol ) n-Buli ¥, fAHF —20 CHE LN
1 h, ZRIGHIA 1.169 g(16.00 mmol) i) DMF, H
SRR ZE IR 1 h,

SRR R O A a8 O 7 4 A
JEIMA TR LT (100 mLx3) %I, & IFA LA,
A LA P RN S AL B R R % 2 IR, IF TS K
FREN T M, Ve 4, 5% B2 W 28 e ol Rk AT 2 AT
(V) V(2R OER) = 8:1) s Eialifh, 1%
0.470 g % ¥ & 8 KR B &, 77 % 61.1%,
"HNMR ( CDCl, ,400MHz) ,8:10. 10(s,1H) ;8. 61
(s,1H);8.56(s,1H);8.13(d,1H,J=8.0 Hz);
7.98(dd,1H,J=8.4,1.6 Hz);7.52~7.47 (m,
3H);7.36~7.26(m,1H) ., “CNMR ( CDCI,, 100
MHz ), &: 192.03, 143.33, 140.00, 129.07,
127.34,126.97,124. 11,123. 56, 123. 22, 120. 76,
120.73,111.17,110. 97,

&) C24 15 B il 4 it FE ] C1, 195 mg
(1.0 mmol) 9H-FRME-3-FHIEE 131 mg( 1.2 mmol)
LR LR Wy, 223 mg IR B (LAY AR B, R
78% ., 'HNMR(DMSO-d,,400 MHz) ,8:11. 63 (s,
1H) ;8.91(s,1H);8.81(d,2H,/=9.6 Hz);8.20
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(d,1H,J=7.6 Hz);8.14(d,1H,J=9.6 Hz);
7.60~7.54(m,2H);7.45(t,1H,J=7.6 Hz);
7.26~7.22(m,2H);7.08 (t,1H, J = 8.4 Hz);
6.92(d,1H,J=7.8 Hz):6.86(1,1H,J=7.6 Hz) .
CNMR ( DMSO, 100 MHz) , 8: 159.67, 151.00,
141.71,140. 23,138. 33,127. 58, 126. 63, 126. 55,
126.08,122.52,122. 14,120. 38,119.49,119. 30,
118.65, 115.68, 111.35, 111.03. HRMS ( EI),
C,oH,sN,0,m/z:286.110 6(286.1107)[M ], IR
(KBr) ,v,em™:3368(s),3 324(m),1 619(s),
1601(s),1 580(s),1490(s),1474(s),1 383
(m).1329(s).1253(vs).1228(s),818(s).758
(vs),729(s) ,615(vs) ,

ety €25 WA il & ad 2R €1, 195 mg
(1.0 mmol) 9H-MRME-3-FHEE 133 mg( 1.2 mmol)
4-3 K B, 239 mg oK B (A [ A, 77 E 83%,
'HNMR ( DMSO-d, , 400 MHz) ,5:8.22(d, 1H, J =
7.6 Hz):8.06(dd,1H,J=8.4,1.6 Hz) ;7. 63(d,
IH,/=8.4 Hz);7.58(d,1H,J=8.0 Hz);7.47(1,
I1H,J=8.0 Hz);7.37~7.33(m,2H) ;7.29 ~7. 23
(m,3H). “CNMR(DMSO,100 MHz) .8:161. 15,
160. 13(d,/=240.0 Hz),148.41(d,/=3.0 Hz) ,
141.81,140. 25, 127. 16, 126. 14, 126. 04, 122. 55,
122.54(d, J=8.0 Hz),122.44,122. 11, 120. 42,
119.35,115.76(d,J=22.0 Hz) ,111.36,111.25,
HRMS (EI), C,o Hy, N, F, m/z:288. 106 3(288. 106 5)
[M]*, IR(KBr),v,em™':3 130(s),1 609(s),
1582(m),1 506(vs),1 479 (m),1 447 (m),
1339(s), 1 247(s),1 199(s),1 128 (m),972
(s),827(vs),751(vs) .

&) €26 15 B il st 2] €1, 195 mg
(1.0 mmol) 9H-PRME-3-FIE 163 mg( 1.2 mmol)
4-B N N-HILIR R, 291 mg 1 5 4 (0 [ 1
F2 & 93%, '"HNMR ( DMSO-d,, 400 MHz), §:
11.59(s, 1H);8.73 (s, 1H) ;8.62 (s, 1H) ; 8.20
(d,1H,J=7.6 Hz);8.02(dd, 1H, J=8.4,1.4
Hz);7.59 ~7.54(m,2H);7.44 (t,1H, J=8.0
Hz):7.27(d,2H,J=8.8 Hz);7.22(1,1H,J=7.6
Hz);6.77 (d,2H, J=9.0 Hz);2.92 (s, 6H),
“CNMR ( DMSO, 100 MHz) , 8: 156. 32, 148. 88,
141.29,140. 70, 140. 19, 127. 97, 125. 98, 125. 60,
122.52,122.47,121.95,121. 25, 120. 38, 119. 18,
112.80, 111.27, 111.16, 40.30, HRMS ( EI),

Cy,HN,,m/z:313.157 9(313.158 2) [M]", IR
(KBr) ,v,em™:2 877(m) ,1 620(s),1 609 (vs),
1512(vs),1 461(m),1 447(m),1 358(s),1 326
(s),1247(s),821(vs),748(s),729(s) ,

& C27 W5 R il s i F2 W] C1, 234 mg
(1.2 mmol ) 9H-MRME-3-H X 30 mg (0.5 mmol)
L HE, 194 mg K @FE, 7= 94% , 'HNMR
(DMSO-d, ,400 MHz) ,8:11.51 (s,2H) ;8.47(d,
4H,J=16.0 Hz):8.15(d,2H,J=7.6 Hz);7.84
(d,2H,J=8.4 Hz);7.51(d,4H,J=8.4 Hz);
7.41(1,2H,J=8.0 Hz) ;7. 18(1,2H,J=7. 6 Hz) ;
3.93(s, 4H), “"CNMR ( DMSO, 100 MHz), §8:
162.30,141. 17, 140. 12, 127.29,125. 91, 125. 25 ,
122.39,120. 83,120.33,119.05, 111. 18, 111. 01,
61.36, HRMS (EI), Cy H,, N, , m/z: 414. 184 9
(414.184 4) [M1*. IR (KBr),», em™': 3 406
(vs),3053(m),2928(m),2 845(m),1 647(s),
1627(s),1 604(s),1 496(s),1 477(s),1 464
(m),1336(s),1245(s),830(m),751(s),732
(s)o

5y C28 5 A il #ad F2 (W] C1, 234 mg
(1.2 mmol ) 9H-FRME-3-HE 37 mg (0.5 mmol)
1,3-18 &, 180 mg 1% ¥ & fh Ak, 7 % 86%,
'HNMR ( DMSO-d, , 400 MHz) ,8:11.54 (s,2H) ;
8.48(s,4H);8.17(d,2H,J=8.0 Hz) ;7.89(dd,
2H.J=8.4,1.2 Hz);7.55(dd,4H, J=8.4,4.2
Hz):7.43(1,2H,J=8.0 Hz):7.21(t,2H,J=7.2
Hz):3.71(t,4H,J=6.8 Hz);2.08 ~2.02 (m,
2H). “CNMR ( DMSO, 100 MHz), 8: 161.28,
141.18,140. 16, 127.39,125. 92, 125. 26, 122. 38 ,
120. 83, 120. 35, 119. 06, 111.21, 111. 04, 58. 48,
32.35, HRMS (EI), C, H,, N,, m/z: 428.200 1
(428.199 9) [M1*, IR (KBr),», em™:3 405
(vs),2942(w),2 877(w),2 828(w),1 646(s),
1628(s),1 606(s),1 479(s),1463(s),1 447
(m),1336(s),1 304(m), 1247 (vs),837(s).,
751(s) ,729(vs) .

&Y C29 WG il #d BEF) C1, 234 mg
(1.2 mmol ) 9H-FRME-3-H % 44 mg (0.5 mmol)
1,4-T &, 201 mg oK H @ & &, /=& 91%,
'HNMR ( DMSO-d, , 400 MHz),8:11.53 (s,2H) ;
8. 44(s,4H);8.15(d,2H,J=7.8 Hz);7.86(dd,
2H,J=8.4,1.3 Hz);7.53(d,4H, J=8.4 Hz);
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7.43(t,2H,J=8.0 Hz) ;7.19(t,2H,/=7.8 Hz) ;
3.65(s,4H);1.75(s,4H) ., "CNMR ( DMSO, 100
MHz ), &. 160.98, 141.14, 140.15, 127.37,
125.89,125.22,122. 44 ,122.37,120. 78, 120. 35,
119.04, 111.19, 111.02, 60. 44, 28.60, HRMS
(EI), C;)HyN,, m/z; 442.215 7 (442.215 3)
[M]*, IR(KBr),v,cm™":3400(vs),2 936(m),
2 855(m),1 644(s),1 625(s),1 606(m),1 493
(m),1476(s),1463(m),1339(s),1 301(m),
1247(s),827(m) ,753(s),730(s) ,

&Y C30 G . il 4 2] C1, 195 mg
(1.0 mmol ) 9H-MRME-3-FHE 43 mg (0.4 mmol)
LK — B, 168 mg K B {4 [# K, ;= &K 91%,
"HNMR ( DMSO-d, , 400 MHz) ,8:11.62 (s, 1H);
11.33(s,1H);8.63(s,1H);8.08(d,1H,J=7.6
Hz);7.94~7.89(m,3H);7.77(d,1H,J=17.6
Hz);7.66(d,1H,J=8.4 Hz);7.60(d,1H,J=7.6
Hz);7.56(d,1H,J=8.0 Hz);7.49~7.43(m,
3H);7.38(t,1H,J=7.6 Hz);7.29~7.22 (m,
2H);7.16~7.09(m,3H) ;5.82(s,2H) ., "CNMR
(DMSO, 100 MHz ) , 8: 154. 65, 142. 89, 140. 27,
140. 20, 140. 07,139. 01, 136. 23, 127. 39, 126. 64,
126. 13,125.75,123.99,122.47,122.45,122. 27,
122.15,121.93,121. 52,120. 50, 120. 39, 120. 05,
119.05,118.86,118.56,118.25,111.28,111. 25,
111.16, 111.05, 111.03, 48.22, HRMS ( EI),
Cy,HyN,,m/z:402. 184 4(402.184 3)[M]", IR
(KBr) ,v,em™ ;3 426(s),3 062(s),1 630(m),
1615(s),1 496(m),1 463(s),1 436(s),1 393
(s),1345(s),1241(s),902(m),773(s),735
(vs)o

feer ¥y €31 WG il & ad 72 F €1, 195 mg
(1.0 mmol ) 9H-FRME-3-H ¥ 43 mg (0.4 mmol)
XK ], 166 mg B4 [E {4, 77 % 90% ., 'HNMR
(DMSO-d,,400 MHz) ,6:11.66(s,2H) ;8.80 (s,
2H);8.70(s,2H) ;8.23(d,2H,J=7.6 Hz) ;8. 07
(dd,2H,J=8.4,1.4 Hz);7.61(d,2H,J=8.4
Hz);7.56(d,2H,J=8.0 Hz) ;7.45(t,2H,J=8.0
Hz);7.40 (s,4H);7.24 (t,2H, J=7.6 Hz),
“CNMR ( DMSO, 100 MHz) , 8: 160.24, 149. 41,
141.73,140. 23,127.41,126. 13, 126. 04, 122. 55,
122.44,122.04,121. 86,120.44,119.34,111. 36,
111.27, HRMS (El),C, H,,N,, m/z:462. 184 4

(462.184 6) [M]*, IR (KBr), v, em™": 3 400
(vs),1603(s),1576(m),1498(s),1 473(s),
1463(s),1 443(m),1 336(s),1 247 (vs), 835
(vs),748(vs) ,730(vs),

&) €32 5 B il s it 2R C1, 195 mg
(1.0 mmol ) 9H-FRME-3-H i 54 mg (0.4 mmol)
1,4-2K B B 184 mg K H @B K, /=% 94%
"HNMR ( DMSO-d, , 400 MHz) ,5:11.56 (s,2H) ;
8.58(s,2H);8.50(s,2H);8.18(d,2H,/=7.6
Hz);7.90(d,2H,J=8.4 Hz);7.55(dd,4H, J =
8.4,4.4 Hz);7.43(1,2H,J=7.6 Hz);7.36(s,
4H);7.20 (t,2H, J=7.2 Hz);4.78 (s,4H),
BCNMR ( DMSO, 100 MHz), 8: 162. 02, 141.29,
140. 17,138. 46, 127.99 ,127. 25, 125. 96, 125. 38,
122.44,122.42,121.01,120. 39, 119. 10, 111. 23,
111.07, 63.83, HRMS (EI), C,, Hy, N,, m/z:
490.215 7(490.2159)[M]*, IR(KBr),v,em™:
3 403(vs),3 055(w),2 928(w),2 863(m),1 639
(s),1625(s),1604(s),1493(m),1479(s),
1464(m),1 331(s), 1247 (vs),827(vs), 746
(s),727(vs) o
1.2.2 WKk

SHMNRIBOETE R BUT LS B A 10
mL 2, A e e A, O R B 1 x
107 mol/L MBS, 43 I HL | mL IR
WT 10 mL A s, 46, A DMSO & 45745 1x
107 mol/L AR5 Vi , 2 I 2% 14 F I3 HE 4% A
WSO

PR PTG M 1 mL WS 1x
107 mol/L [ iR i & ¥ W T 10 mL 2=,
FH AP e E 2158 1x107° mol/L i & iR W, 7
BEC1 mL ¥ JE R 1x107° mol/L il & VAW T 10
mL A, BT, DMSO 2%, 158] 1x107°
mol/L AT 3, 28 1R 45 14 I H 2 ol & B
T

2 #£R51HE
2.1 RIS RAEAL G B A U5
OH OH OH
CHO Q
& A ee
H H 301 H ' ¢tHo

Bl 1 4-F55-9H-FRME T AL 52
Fig.1 Carbonylation reaction of
4-hydroxy-9H-carbazole
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A e, R ph e AL B WA PR L R A
ARG AT . DM RRIE 5 | AE PRS2 il A R
WS R A B W o R — 2, ACS R
Bhosale %% )7 i 45 Y 4-F2 3-3- g | DL 2L
WA 0 PR R A AR 2 I 2R R SR
WAL= 5 — R I B AG W) K A 405 A 4-
FRSLmRmE -3 e

RS HE Chen %57 {73, LA 3-1R R K
JEORL £ T R -3 YR IR EE - 20 °C B g 7 4

CHO . N/RZ
w0 0w O
aev

Cl171%

C2 83% C3 81%

Qm@md

C4 87% CS 83% C6 76%
HO HO HO
N N
H H N
C7 70% C8 85% C9 84% \(
o b /\ 0

Q

ClO 85% Cll 83% C12 86%

HO \NQ HO \NQ a HO \NQ
"

C13 88% F C14 76% C15 75% F
N N
N H H
C16 81% C24 78% C25 83%
\
N—

o

2 PRI SRR AL G R
Fig.2 Synthesis of mono carbazole Schiff

base compounds

61%, 85— RINERMEWHATHGHI % T
NG FRIEAIRIE R R S YRS IR A0S
B BRI SR AL A LA B S LR 2, i Ak
EP ¥ 2 it "HNMR , "CNMR , HRMS # 17 T %
i BN T 4544

19 ARG FE BT A5 ) 10 7 8 AT 43 5 7
HEWAE 75% L b SR 2R TS 255 BLOBUIR g
BEE B AP, UL 3, 13 A4 U e A 5 B
BB R TE 85% LA 1, TR LB R
it "HNMR , "CNMR ,HRMS IR )2 1F T By
N T HEEH AR SCLIG S5 R, HRIE N AN 3 i
[FIRE AT LLBEAT 05 7 90 LR A U R N 5 L & WA
S TEXS HUORRE R AL T, 55— &R 51 19 RNH,
b Wy tEA T 40 5 BN A5 3] A I s I R Ak 5
ﬁmﬁ%%%ﬁ%A%iﬁﬁ@ﬁm%uLo

C27 94% C30 91”/
. N OH - I OHN N OH I
C17 94% C21 90%
Oy e
O N -l Q /NON\
C28 86% C31 90%
HNN\N OH u\/
C18 92% C22 91% Q ™
Qr”“ %
J N NO\T s
C29 91% C32 94%
OHN/‘("T\N OH O on o O
!j ‘ o O
C19 94% C23 94%

OH N/\/NJ\N OH

QD

C20 86%

3 XURRMEAE RO A YA AL
Fig.3 Synthesis of Bicarbazole Schiff base compounds
2.2 FRIEJE SR B G W 0 5 A AT UL W i e
kSt
A ST U 19 A BRI SR B AT A= ) 7
S Hh-1] DL DXCERAT B Sl I, 8734k B e K
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e I SE AR T DL OGIX. AR i IR AL R A
Ja R HEG, FCP A AT AR T WOLIX, B4

UL 1,
R ORI AR AL R RS A
I E LN
Tab.1 Abs A, and Emission A, of mono-carbazole
Schiff-base derivatives
Compound A, Abs/nm A Ex—Em/nm  Stokes Shift/nm

Cl 404 334—404 70
Cc2 436 370—535 165
C3 434 368—544 176
C4 438 368—536 168
C5 438 370—537 167
Co6 436 370—544 174
Cc7 404 404—459 55
C8 432 432—537 105
Cc9 444 376—543 167
C10 434 374—539 145
Cl1 430 370—538 168
C12 434 372—544 172
C13 400 400—553 153
Cl14 434 372—443 71
C15 392 370—553 183
C16 434 434—567 133
C24 348 348—539 191
C25 334 334—416 82
C26 382 382—431 49

STEGZEREI BT C15,6 a8 C1~Cl6 1Y
e R B WA AR B 2R 45 44 9 JC—OH 11k
B C24~C26 AT BEAR T AWK
FIFWGIXBE (A, Abs>400 nm) , L& C7~
C16 PIHIRFR a5 A 1R R 2% i~ 58 AT G o
WELT RS S A . AHS , fEA ) C24 ~ C26 HiRR
MEER TG /D —OH F | 423 M I 1 38 7F 4R A
FEIN, €26 B RIS I KA BB IA 3 382 nm, 73
— 71, P& T i B —O0—H- - N=4514 Fy Bt
1, e R KA B A, an e B A [k
HHREERI ) C13 5 €26 (400 nm/382 nm) VA &
C16 5 C25(434 nm/334 nm) Y 55 KW IR iz K
K, AER B B, —O0—H-- N=Z5 N UK T
WS #% | (C13.400 nm—3553 nm, 14650
fi#% 153 nm;C26:382 nm—431 nm, HTHE 57
7% 49 nm) , 1M HL 53075 A S0 ik B o Al RIS 5
(LI 4, 55w B M 10° BEK 2] 10°)

——C13-400 €26-382

0 v ' L L At
300 400 500 600 700 800 900
A/nm

B4 CI13 5 C26 5otk St
Fig.4 Fluorescence emission spectrum of C13 and C26

[FIE, C24 73 P BARAAAE IPT 00, 5 KT
WK SR /NTF 350 nm, WERJEUEL, JE R N---H--
0 hAS VMR N 5 0 a2k A AR B 97 &
WA BRI, C24 43 T AR F 15y 7
BT 2T B TG AR, W €24 e RO I I R
348 nm, 7£ 400 nm DA _FJLF- I, X FRAN T
RIR Y IPT YRR B0 E L%, i C2 78
400 nm DA b XA SR (ELS) .

8 7

N
H

C24

5 (2,024 5 C26 4 F45H4
Fig.5 Structure of C2,C24 and C26

X, 5 C2 M, C24 H—O0—H---N=
LRI A P ) W OGBS LT AR F IR A T C26
H—NMe, S 3k —Z5 RUESE T IRATHIAR . 45
A1 1T UL 35k W 0 ) 215 ok 3 T R IR (1) —0—
H---N=5—0---H—N={J 2L, FE R RLE
P A & B4l i IPT &0, & B IE 4 X
R VTN O [ = U N e o A R T s e ol i R 1Y
—OH M F4b T2, H—0—H Fl=N—
H Pifh 454 . H it F—0—H---N=5—0---H—
N=shZ5F-fi5 H , ixX S Fr | B4R 2 20 3 ) S
S50 TR T AR A 2 ] A YR T
RRIRIRGE R (VLI 6) , B i /N T 20 F By L FBR
EMREH 22, SR WIELLFE , A LR T—0—
H---N=45—0---H—N=§ii &8 ,=N—R 454} R
T e i SE A 2 A ELg /N T C1 AT €T, 43 S B
PEIEFIREL e R K 404 nm, #58EE T
(24 €25 .C26, =N—Ar 45 # B P 3830 | IR
AR FL A TR B TR/ N A IR M A7 55 i)
AK.
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H H 25K
o wR o N-R i
IPT equilibrum Compound A, Abs/nm A Ex—Em/nm Stokes Shift/nm
N —
N N €30 298 298—401 103
~OH form ~NH form c21 444 444545 101
6 STFHIETHE c31 380 380—428 48
Fig.6 Intramolecular proton transfer €22 406 406—563 157
fEE W K o e i €32 286 286—396 110
iWh C9 i o C7 R
%Jé #E' ’ . Lelel B BZ . c23 406 406—539 133
HIE R AR A — i —
AT RE 2 AR AR ALY MeO—iE—2DAEE T 1 20 430 430541 ol

AT AEHETAE O 5 N A B 0] iR A8 5 5%,
IR T RS 5 M AESHREHR 2 AE, WL
WKL R 444 nm,

7 AR SR BT RS
Fig.7 Neighbor methoxy promotes proton transfer
5 Co AR I, TR B AR A AT O, €15 /Y
A LU CO /NRYJELIR AT RESE T H R BERE ,—C1 1Y
AR, R T =N—H—0 i &-Ff (K 8),
1fif 4—C1 4k F IR RLA (C14) | H T 38A L BN
R I 424 nm,

Cl
n 20
o N 0O N

B8 SBAIIEMIBIN T TH R

Fig.8 Neighbor groups hinder proton transfer

[Fi) A 1 G A RS 1 R S i A 5 0 A
P, AR A LR AL &80 (€27 vs C17;C28 vs C18;
C29 vs C19; C30 vs C21; C31 vs (C22; C32 vs
C23 ;) (2L AR WSR2 S St Bt WL 2.
F2 BRI R AL G R R iR 4 AN
SN N AN
Tab.2 Abs A, and Emission A, of bicarbazole

Schiff-base derivatives

Compound Ay Abs/nm A, Ex—Em/nm  Stokes Shift/nm
€27 286 286—396 110
c17 404 336—536 200
28 284 284396 112
c18 400 400—472 72
€29 284 284398 114
C19 398 398—449 51

MR 2 AT ULk B, FLZAE R ER B B IPT
RO A, ol R S i K 2T R AR
m C27 B9 A, A 286 nm, 11 ELA IPT RV C17
WL 3 404 nm, SHFEREEA ek (C17 .C18
C19 5 €27 .,C28 ,C29) B4 Jy A IR | e R W Wi e
WA LRI B, 4 2 56 (n €27) B4 1,4-%)
RFLRF (4n €30) , A, M 286 nm ZLFZ F] 298 nm,
MESS T IPT SO 254 Ak & W 208 3K,
C17 4 404 nm, 1] C21 A 444 nm,

L5 LRms AL A 0 AH L BUIR I (1) 5 S 38 &
KRR AT L8, T C3 DGk & 5l 368
nm—>544 nm , 11 AH [ B2 4504 (19 DU ) C22 1)
YNGR MK G R 406—563 nm, FATHE & V145
TR 2 (B A PR RN, i — 25 g 1T DL &
B, [RIRE B P i B BREG )  H  hy e SR B
TR P3G HLMIORN & Bk kAR E S, T €17
IR A, =404 nm , K35 A B a4 184 i 21 3
AN, C18 A W S B 5] 400 nm , 2K 21 34 i ik £ 1<
JE,C19 i A, =398 nm, iX &, XUH MR IR 2 [8]
(R BB RV FH 5 B B B L

3 #ig

A SCAE B DRk 3 ask w2 e 7 R A
BT —RIEA IPT RO I e 5 JiE K ek &
Yy, ST T RAE  BIN T4, R AR R
W ITP R0 7B AR 2 MUY R T Rk A |
OB WM& B K IREELLR%, i
SR IR N A AE R UL X8, AR R Y
2P AT T R4 AL
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