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Scheme 1  Synthesis of 2-[ 2-( arylamino ) ethylamino ] benzyl alcohol 5
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12,1 N-2F2R-2-[ (2-F WAL ) & A& ] TBLE(3) 896 1 100 mL {Y[EEHI P ANA 2-2 8/
Fi2(0.59 g,4.8 mmol) ,2-JR Z Ik % f% (0. 86 g,4. 0 mmol) FIRRFRHH (0. 77 g,5.6 mmol) , %X J5 A 30 mL
R (V(DMF): V(THF) =1:2) ,¥£ 65 CF e 12 h(TLC &) o KW 58 505, 0 B , ) 5% B 4
HI AL AT S A AN W (20 mL) , 2R ZBRZEHL (20 mL x 3) , A HUAHAKIK K (20 mL x2) (GAALAN Y
MIFIA I (20 mL x 2) P, SR S5 A AUAH I JC/K B R 6 T4 , ik, D8 28 BRI R AR ML ™ i, 2 )2 i Pk
T BT R A A 31, 773 70%

N-(2-HZR0E) -2-[ (2-F2 RO OE ) 220k | St (3a) « L [, 42 82% ,mp 116.2 ~118.9 C,
"H NMR (500 MHz,CDCl,) ,5:8.53(s,1H),7.92(d,J=8.1 Hz,1H) ,7.24(d,J=7.5 Hz,1H) ,7. 18 ~
7.22(m,1H) ,7.11(t,J=7.4 Hz,2H) ,7.03(t,J=7.4 Hz,1H) ,6.79(t,J=7.4 Hz,1H) ,6.67(d, J =
8.1 Hz,1H),5.66(s,1H),4.76 (s,2H),3.98 (s,2H),1.97 (s,3H); ®C NMR ( CDCl,, 125 MHz) , §:
168.72,146.22, 135.29, 131. 55, 130. 40, 129. 94, 129.26, 126. 83, 125. 18, 125.03, 122.23, 118. 86,
115.51,64.77,48.92,17. 14; IR (KBr) , o/cm ™' ;3309 ,3257,3044, 1670, 1585, 1541, 1504 , 1458 , 1264,
1011,748

N-(3-FH2R0E ) -2-[ (2-F2 FH IR ) 8L | St (3b) < A A, 7 38 66% ,mp 115.8 ~116.7 C,
"H NMR(CDCl,,500 MHz) ,5:8.45 (s, 1H) ,7.32(s,1H) ,7.28(d,J=8.0 Hz,1H) ,7.23(t,J=
8.0 Hz,1H) ,7.17(t,J =8.0 Hz,1H) ,7.12(d,J=7.5 Hz,1H) ,6.91(d,J=7.5 Hz,1H) ,6.79(d,J =
7.5 Hz,1H) ,6.63(d,J=8.0 Hz,1H) ,5.56(s,1H) 4.79(s,2H) ,3.94(s,2H) 2.31(s,3H);"C NMR
(CDCl,, 125 MHz) ,8:169. 03 ,146. 53 ,138. 94 ,137. 14,130. 03,129. 31,128. 81,125. 38 ,125. 07, 120. 61 ,
118.84,117.09,111.59,64.78,49.23,21.43; IR (KBr), o/cm " :3399, 3358, 3065, 1672, 1606, 1567,
1517,1454 ,1006 781,672,

N-(4-H2RHE) 2-[ (3-FR FH R ) 5L | S WEN% (3¢) : A, 773 72% ,mp 116.8 ~ 118.4 C,
'"H NMR( CDCl, ,500 MHz) ,5:8.51(s,1H),7.34(d,J=8.1 Hz,2H) ,7.20(t,J=7.7 Hz,1H) ,7.08 (t,
J=8.4Hz,3H),6.77(t,J=7.4 Hz,1H) ,6.58(dd,J=7.4,3.6 Hz,1H) ,5.52(s,1H) ,4.72(s,2H),
3.86(s,2H),2.28 (s,3H); "C NMR ( CDCl,, 125 MHz) , §: 169. 60, 146. 40, 134. 60, 134.39,129.79,
129.48(2C),129.41,125.19,120.31(2C),118.59,111.30,64.27,48.87,20.90; IR(KBr),o/cm™";
3398,3321,3229,3036,1677,1609,1552,1525,1313,992 818,738,

N-(3-H SR ) 2-[ (2-32 H 2R3 ) &3 | Sk (3d) IR B [E {4, 77K 78% , mp 120.9 ~
122.8 °C, '"H NMR(CDCI,,500 MHz) ,8:8.48(s,1H) ,7.17(s,1H) ,7.14( 7.07(m,2H) ,7.03(d,J =
7.3 Hz,1H) ,6.87(d,J=8.0 Hz,1H) ,6.71(t,J =7.4 Hz,1H) ,6.57(dd,J=8.3,2.2 Hz,1H) ,6.53(d,
J=8.1Hz, 1H),4.68 (s,2H),3.83 (s,2H),3.69 (s,3H); ”C NMR ( CDCl,, 125 MHz) , §: 169. 36,
160. 11, 146. 44, 138.42, 129. 96, 129. 68, 129.36, 125. 12, 118.83, 112.22, 111. 51, 110. 32, 105. 85,
64.62,55.34,49. 17;IR(KBr) ,o/cm " :3391,3336,3006,1672,1601 ,1560,1516 , 1455 ,1430, 1050 ,1006
780,749 ,

N-(4-H SR I ) 2-[ (2-F8 H 2R 3E ) &3 | LMk (3e) - IR W € [& {4, 78 80% , mp 107.2 ~
107.5 °C, '"H NMR(CDCl,,500 MHz) ,5:8. 58 (bd,1H) ,7.35(d,J=6.8 Hz,2H) ,7.20(s,1H) ,7. 08 (s,
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1H),6.78(dt,J=14.8,6.2 Hz,3H) ,6.61( 6.50(m,1H),5.51(s,1H) ,4.69(s,2H) ,3.83(s,2H) ,3.74
(s,3H); "C NMR ( CDCl,, 125 MHz) , §: 169. 48, 156. 62, 146. 41, 130.27, 129. 78, 129. 40, 125. 17 ,
122.08,118.56,114.10(3C) ,111.26,64.31,55.46,48.78 ;IR (KBr) ,o/cm ' :3399,3298,3098, 1669,
1609,1507 ,1453,1300,1236,1000,825 ,743 ,

N-REE-2-[ (2-F W B R 08 ) 3 | ZBERe (36) : | A A A, 7 2% 70% , mp 117.4 ~ 119.5 C,
"H NMR( CDCl, ,500 MHz) ,5:8.59(s,1H),7.46(d,J=7.9 Hz,2H) ,7.32 ~7.24(m,2H) ,7.23 ~7.16
(m,1H),7.08(t,J=6.6 Hz,2H) ,6.77(t,J =7.4 Hz,1H) ,6.57(d,J=8.1 Hz,1H) ,5.52(s,1H) ,4.72
(s,2H),3.86(s,2H) ;”C NMR ( CDCl,, 125 MHz) ,8:169. 61,146.39,137. 18 ,129. 87,129. 41,129. 00
(2C),125.18,124.70,120. 20(2C) ,118.72,111. 37 ,64. 41,48. 98 ; IR(KBr) ,o/cm ' :3342,3265,3044 ,
1678 ,1608 ,1563,1513,1498 ,1444 1313 ,1254,1003,751

N-(2- 0k ) -2-[ (232 IR ) 5L | O BENR (3g) A, 7238 80% ,mp 131.2 ~132.9 C,
"H NMR (500 MHz,CDCI,) ,5:9.24(s,1H),8.43(d,J=8.1 Hz,1H),7.29(d,J=7.8 Hz,1H) ,7.26(d,
J=5.0Hz,1H),7.23(d,J=7.7 Hz,1H) ,7.12(d,J =7.2 Hz,1H) ,7. 02(t,J =7. 6 Hz,1H) ,6.80(t,J =
7.3 Hz,1H) ,6.65(d,J=8.0 Hz,1H),5.72(s,1H) ,4.80(s,2H),4.01 (s,2H) ; °C NMR (125 MHz,
CDCLy) ,5:169. 35, 146. 29, 134. 29, 130. 06, 129. 38, 129. 22, 127. 90, 125. 50, 124. 97, 123. 26, 121. 42,
119.06,111.50,65.05,49.07 ;IR (KBr) , o/cm ™' :3306,3259,3044 1678, 1608 , 1586, 1536, 1508 , 1474 ,
1443 ,1292,1246,1056,1010,751

N-(3-G0HE) -2-[ (2-FR FH R ) 2 5L | kG (3h) « A, 7 %2 83% ,mp 126.9 ~ 127.8 C
'"H NMR (500 MHz,CDCI,) ,5:8.61(s,1H),7.60(s,1H),7.35(d,J=8.0 Hz,1H) ,7.24(d,J=7.7 Hz,
1H),7.22 ~7.18(m,1H),7.12(d,J=7.2 Hz,1H) ,7.07(d,J=7.8 Hz,1H) ,6.81(t,/=7.3 Hz,1H) ,
6.60(d,J=8.0Hz,1H),5.57 (s, 1H),4.78 (s,2H) ,3.93 (s,2H); "C NMR ( 125 MHz, CDCl, ) , §:
169. 43, 146. 35, 138. 36, 134. 60, 130. 05, 129.99, 129.43, 125. 12, 124. 62, 120.02, 119.04, 117. 96,
111.49,64.72,49. 17; IR (KBr) , o/cm ' : 3408, 3366, 3080, 1676, 1618, 1604, 1591, 1552, 1513, 1476,
1453,1423 ,1310,1274,1253 ,994 , 782,749 ,

N-(4-G0RHE) - 2-[ (2-FR ORI ) 5L | S BERR (31) : T [EIA, 7 38 64% ,mp 102.0 ~103.9 C,
'"H NMR (500 MHz,CDCI,) ,5:8.58(s,1H),7.45(d,J=8.7 Hz,2H) ,7.26(d,J =3.4 Hz,2H) ,7. 24 (s,
1H),7.13(d,J=7.2 Hz,1H) ,6.81(t,J/=7.3 Hz,1H) ,6.62(d,J=8.1 Hz,1H) ,5.59(s,1H) ,4.79(s,
2H),3.96(s,2H) ;" C NMR(125 MHz, CDCl;) ,8:169. 60,146. 41 ,135. 86,130. 00,129. 50,129. 04 (2C)
,126.26,125.22,121.39(2C) ,118.94,111.44,64.61,49.10;IR (KBr), o/cm ' :3396, 3202, 3015,
1681,1661,1608 1589 ,1524 ,1491,1459 ,1400,1305,1255,1091,989 ,842 ,744 ,
1.2.2 2-(FRIATKEZERL)RKFERLEGMH(5) 646K 1 100 mL = HE LA 2-[ (2-73%H
FEORHE ) FHE ] LW 3(2 mmol ) ,30 mL Jo/K THF AR, il A N, FEVKIG 2500 T, 404t i A LiATH,
(0.35 ¢,9.2 mmol) , IIFR AN 24 ho 7 R 58 G R AT, 218N 1 mL 281K, S T 1 mL 15% 1)
NaOH #9F1 1.5 mL Z8087K 36 2 ~ 3 min, Jl13E , u8UF H O 1R SR UV U8R LR 1R (10 mL x2)
I A HARUTZK (15 mL x2) EALSA AR AT (15 mL x 2) PE¥%, I JCKBRER AN T4 . il
U ML J T AR A = P 28 A 2 AT PR 43 B8 (ORI « A Vi ik LR 1R L AR BB 5

2-[2-(2-HIZRILHIL) LA | R P EE(Sa) AL 2T RIFH . VOAHEL) : V(LR OER) =5:1,1%%
6 {4, 0. 487 g, P*Z£ 95% ,mp 77.6 ~77.9 °C, '"H NMR (500 MHz, CDCL,) ,5:7.21 ~7.24(m,1H) ,
7.04 ~7.08(m,2H) ,6.69(dd,J=16.2,7.9 Hz,2H) ,6.54(d,J=7.4 Hz,1H) ,6.45(s,2H) ,4.61 (s,
2H),3.40 (s,4H),2.26 (s,3H); "C NMR ( 125 MHz, CDCl, ), §: 147.43,145.91, 130. 24, 129. 74,
129.29,127.16,124.72,122. 45 ,117. 34 ,116. 99 ,110. 83,109. 86 ,64. 80,42. 97 ,42.72,17. 55 ;IR (KBr) ,
o/cm ' ;3394 3044 ,2855,1604, 1584 ,1509, 1465, 1443 ,1311,1262,1134,1048,994 751 ; JTLE 43 #7 (3%
C,H,,N, O /% :C 74.97 ,H 7.86 ,N 10. 93, SZiM{E : C 74. 83 ,H 7. 84 ,N 10. 89,

2-[2-(3-HIZRILE I ) LI | R P EE(SD) AT JE M I VA : V(LR OER) =5:1,1R%E
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4[4 ,0. 467 g, 7 #& 91% ,mp 55.1 ~58. 3°C, '"H NMR (500 MHz, CDCl;) ,5:7.24 ~7.26(m,1H),
7.00 ~7.09(m,2H) ,6.69(dd,J=16.2,7.9 Hz,2H) ,6.54(d,J=7.4 Hz,1H) ,6.45(s,2H) ,4.63 (s,
2H),3.42(s,4H),2.28 (s,3H); "C NMR (125 MHz, CDCL, ), 8: 148.09, 147.39,139. 15, 129. 71,
129.32,129.22,124. 68 ,118. 68,116.95,113. 85,110. 84,110.26,64.75,43.02,42.95,21. 68 ; IR (KBr) ,
o/cm ' :3387,3347,3044 ,2923 ,2856,1606,1587 ,1497 ,1467 ,1322,1000,750 ; 7C £ 437 ($%C, H,, N, O
/% .C 74.97 ,H7.86,N 10. 93, 5Zili{& . C 74. 80 ,H 7. 83 ,N 10. 90,

2-[2-(4-WIZRILE I ) LA | R P EE(Se) AR I . VAR ) : V(LR OER) =4:1,1%%E
[ ,0. 487 g, 772 95% ,mp 69.1 ~72.5 °C, 'H NMR(500 MHz,CDCl,) ,8:7.23(t,J/=7.7 Hz,1H) ,
7.06(d,J=7.2 Hz,1H) ,6.99(d,J =8.0 Hz,2H) ,6.70(dd,J=18.1,7.8 Hz,2H) ,6.57(d,J =8. 1 Hz,
2H) ,4.64(s,2H) ,3.41(s,4H),2.24(s,3H);”C NMR (125 MHz, CDCl;) ,8:147. 44 ,145.78 ,129. 88
(2C),129.73,129.36,127.12,124.77,116.99,113.40 (2C), 110. 93, 64.73,43.48,42.93,20.50; IR
(KBr) ,o/cm ™' :3401,3273,3152,3024,2921,2854,1609,1589, 1516, 1489, 1452 ,1311,1291,996, 809,
737 ; TCE T (3%C, Hy )N, O3 &) /% :C 74.97 ,H 7.86 ,N 10. 93, 5zil{& : C 74. 81 ,H 7. 83,N 10. 88,

2-[2-(3-HU AR AL 0L ) S A0 | R BE(5d) AF)ZHT I VAR : V(LR CER) =112,
FEE AR Y ,0. 447 g, 77 % 82% , 'H NMR (500 MHz, CDCl,) ,8:7.23(t,J/=7.7 Hz,1H),7.05 ~7.09
(m,2H) ,6.70(dd,J=16.7,7.9 Hz,2H) ,6.27(dd,J =15.4,8.1 Hz,2H) ,6.19(s,1H) ,4.63(s,2H) ,
3.75(s,3H),3.41 (s,4H); "C NMR (125 MHz, CDCL, ), 8: 160. 93, 149. 55, 147. 46, 130. 17, 129. 81,
129.41,124.76,117.06,110. 91,106. 26,102. 89,99. 07 ,64. 88 ,55. 22 ,43.10,42. 95;IR(KBr) ,¢/cm ™" ;
3397,3044,2929 ,2861,1606,1515,1462,1310,1265,1209,1162,1046,991,827,750 ,688 ; HRMS ( ESI) 3
BAHC, HyyN,0, Y[ M + H] *:273. 1603, 52{# :273. 1597,

2-[2-(4-WHAE AR AL ) A AL | R BE(Se) AL RN JRITA . VOAThE) : V(LR OER) =1:2,
kY ,0. 501 g, 3% 92% , '"H NMR (500 MHz, CDCl,) ,8:7.23(t,J=7.7 Hz,1H) ,7.06(d, J =
7.2 Hz,1H) ,6.78(d,J=8.7 Hz,2H) ,6.70(dd,J=15.2,7.7 Hz,2H) ,6.62(d,J =8.7 Hz,2H) ,4. 63
(s,2H),3.75(s,3H),3.40(d,J=5.4 Hz,2H) ,3.37(d,J =5.4 Hz,2H) ;”C NMR (125 MHz, CDCL, ) ,
5:152.39,147.40,142.12,129.69,129.31,124.70,116.93,114.92(2C),114.57(2C) , 110. 87,64.72,
55.84,44.11,42.91;IR(KBr) ,o/cm ' :3401,3276,3006,2832,1607,,1586,1512,1461 ,1311,1285,1238,,
1035,994 ,825,746,733

2-[2-( PRI AL) CHEEHE | KW I (5F) AL 2 AT R ITF . VAT ) - V(LR CHR) =3+ 1, IR B {0 [
14,0.393 g, 7% 81% ,mp 70.2 ~71.6 °C, '"H NMR (500 MHz,CDCL,) ,8:7.24(d,J =7.6 Hz,1H) ,7. 20
(t,/J=7.7 Hz,2H) ,7.06(d,J=7.2 Hz,1H) ,6.69 ~6.76(m,3H) ,6.65(d,J=8.0 Hz,2H) ,4.62 (s,
2H),3.42 (s,4H); "C NMR (125 MHz, CDCL, ), 8: 148.05, 147. 37, 129.70, 129. 36 (2C), 129. 33,
124.73,117.75,116.98,113. 09(2C) ,110. 86,64. 69 ,43. 01 ,42. 85;IR(KBr) ,o/cm ' :3395,3047,2921 ,
2864 ,1603,1507, 1463 ,1317,1258,1219,1183,994 750,692,506 ; 7C % 43 #7 (#% C,sH (N, O+ ) /% .
C74.35,H7.49 ,N 11.56,5ZiMi{& :C 74.15,H 7. 46 N 11. 52,

2-[ 2-(2-F@ARIE L) LA | RHBE(Sg) AE)JZTJRIFH  VOATMEL) : V(LR AER) =6:1,IR ¥
T EfAR, 0. 421 g, 73 76% ,mp 62.9 ~64.5 °C, '"H NMR (500 MHz, CDCl, ) ,58:7.23(d,J=8.4 Hz,
2H),7.16 ~7.11(m,1H),7.08(d,J=7.2 Hz,1H) ,6.37 ~6.74(m,3H) ,6.64 (dd,J=11.0,4.2 Hz,
1H) ,4.66(s,2H) ,3.48(s,4H) ;”C NMR (125 MHz,CDCL, ) ,5:147.23,143.83,129. 68,129. 26 (2C) ,
127.80,124.81,119.46,117.51,117.02,111.29,110. 73,64. 83 ,42. 64 ,42. 55 ;IR (KBr) ,o/cm ™' :3396,
3074,2972,1598, 1513, 1459,1320, 1291, 1087, 1048, 1033, 745 ; ¢ Z 43 # (#% C,sH,,CIN,O {15 ) /% :
C 65.10,H6.19,N 10. 12, 5ZiM{& . C 65.25,H 6. 17 ,N 10. 08,

2-[2-(3-FAARIAIL) CHAIE | R EE(Sh) AF)JZHT I VOCEMES) V(LR OER) =5:1,1% %
kY, 0. 432 g, 77 % 78% ,'H NMR (500 MHz, CDCl,),8:7.23(d,J=7.6 Hz,1H) ,7.06 (t, ] =
7.9 Hz,2H) ,6.71(dd,J=7.5,3.5 Hz,2H) ,6.67(d,J=7.7 Hz,1H) ,6.60(s,1H) ,6.49(d,J=8. 1 Hz,
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1H) ,4.65(s,2H),3.42(d,J=5.0 Hz,2H) ,3.40(d,J=5.0 Hz,2H) ; °C NMR( 125 MHz, CDCL,) , 5
149. 19, 147. 26, 135. 06, 130. 24, 129. 73, 129.35, 124.73, 117.45, 117. 11, 112. 54, 111. 37, 110. 83,
64.79,42.83,42. 67;IR(KBr) , o/cm ™' ;3403 ,3047,2924 ,2858 , 1597 , 1509 , 1464 , 1318, 1258 ,990, 787 ,
754,683,

2-[ 2-(4-FRIL L) LA | RHBE(S) AT RIAL VOCAES) - V(LR OHR) =5:1,IR %
ik 0. 448 ¢, 7% 81% . '"H NMR(500 MHz,CDCL,) ,6:7. 15 ~7. 18 (m,1H),7.03(d,J =8. 7 Hz,
2H),6.92(d,J=7.2 Hz,1H) ,6.56 ~6.65(m,2H) ,6.41(d,] =8.8 Hz,2H) ,4.42(s,2H) ,3.22(d,J =
4.1 Hz,2H),3.19(d,J=5.2 Hz,2H) ; *C NMR( 125 MHz,CDCL,) ,8.147. 21 ,146. 73 ,129. 71 ,129. 43,
129.19(2C), 124.96,122.23,117.27,114.31 (2C) , 111. 08, 64. 28 , 43.20,42. 72; IR (KBr) , o/cm " .
3417,3039,2922,1600,1496 ,1459 1311, 1260, 1177,1090,991 ,815,750,615,506 ; HRMS ( ESI) % {f
C,,H,,CIN,0 [M +H] " .277. 1108, Szii{ti .277. 1175,

1.3 HIEEENE

A% NY / T1156. 5-2006 #RifEJr ik, R & 2585323500 T B R A 4% il =8 AR 1 R0
BT HTR BRI R KRG SORIR T /N2 2R B TR ARS8 T A B8 R T 5 . LR ik L 2
HSCHRL27 ] o X A 9 06 T, T Ak 5 0 1) Jo o vk B2 Ol S50 mg/ L, X LR TR, A6 0 Y B I TR R
25 mg/L, 5L 4,

s, TR — I P
e = s s - %
3047 B AR L0, B0

2 iR 5iHE

2.1 BRITE

MRIE A EELL 1, X T HARMESY) S 195 L, BT SC B 2-F A28 H IR Y N-Be Ak S 2R ik 59 3
R EE FATE o AE MR A VE T, USRI IR, IR S ARG 5 2- 2 IR B IEAE 65 C 1
SN, 508 B2 SRR AR T, H R P B &9 36(R = H) 7= R0 36% . (L&) 30 45 AT IR
'H NMRA1”C NMR %5 347 7 8y 5o 78 IR 3%, 73265 em ™' b 52 9 th — 4> i, oy 4 fie 2 1]
(—NH—) e ficie s [ - HERR 1 N 55~ XUGE BP9 RT RE , DR A HE™ M An SR Ui , h o N—H i
[ JON—HIR WU o Q2R e & A4 O J5UF b W= 0 1P A — A NH, R [T, BIAL S 9o A %, 8 4
LT R 2 B — AW . 75 H NMR 76 4. 72 AbA7 — A Buie, Bk J 5 R AT 3 1 S0 P 3%
(—CH,OH) T ML= 8% 5 15 3. 86 AbAT — > Hui, YA Ky 5 N AH i 193 2 (—CH,—) Jii 7
M2 AiA% o R4 ChemBioBraw (Ultra 12. 0 Ji) SEELIH AT 2 AL AL AP0 AR5 22 18] 9 IF. FF 28 Jo 1 1)
RN 4. 61,5 N A B R BT A A A I 3. 82,3k IR 4 RARH W & 0 A,
RGeSOV A B AE O JF b WARE ChemBioBraw ( Ultra 12. 0 i) BEFLITHHAT 2 AL AERFR A O Ji
T Z A P L 1 A AL 2 L A% 1y 4. 80, AR FEBRFE AN N 51~ 22 [ ) 37 P i St 1) A 2 62 7% 100 Ay
4.31, WARIE SR A LI A RN ZE RO . ik By, se oUW B Al OB R B A A AE N T |
AT 3 IASHIEANE 1 BT o BeAh, FATE R AL & 3E 55 AR R FRE SN, B8 52 A 8 T AR A
ISR 4 23, 1A RIS

T AR ES FATEL DMF A THE SRS VR R (RER L 1:2) , R 2 Lt n(2)
n(1):n(K,C0y) =1.0:1.2:1. 4,65 C R 12 h, L BALAY) 3 197 R u 5] 70% (£ 1) o 7R
Rt — 25 TS 3a ~ 31,740 64% ~83%

FE M HILIATH, ik J5Ge) , %6 B & B U S D7 R A W) 3 AT ROk A i 2- (57 B LR
B) IR G W) 5a ~Sic X TG Sa AR, 2 n(LAIH, ) tn(3a) =3.0:1 i, fL 54 5a #))™
A 48% (3 2) ,fH2 2 n(LiAlH, ) tn(3a) =4.6: 1 WF, fLG 4 Sa (1977 R 5= 2] 95% , AL
LiAIH, AT, A ) Sa (197 5 S FEAIR, il BBt T LiALH, A9 RT3 OR, Bl =B 94 2 2 . [
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INFLAATH, B ] g 2 A R IR 2%, 1T HX S AL BRAH o g rT 0, n(LiAIH, ) tn(3a) =4.6:1 BN
1o RSN  BE— 25 M T B Sb ~ 51, R N 76% ~95% (1) o WEHRIHL 35 LAY R
St b A 7 % L R W TR s LB 5 S AA ) 3 7E IR A0 C NMRGE b i 25 R W] /2 iy
F IR I AL AR AE I , R UL O B

x1 UEMIFMS'MERER
Table 1 Results of the preparation of compounds 3 and 5

Yield" /%
No. R
Product 3 Product 5
1 0-CH, 3a(82) 5a(95)
2 m-CH; 3b(66) 5b(91)
3 p-CH, 3c¢(72) 5¢(95)
4 m-OCH, 3d(78) 5d(82)
5 p-OCH, 3e(80) 5e(92)
6 H 3£(70) 5f(81)
7 0-Cl 32(80) 5g(76)
8 m-Cl 3h(83) 5h(78)
9 p-Cl 3i(64) 5i(81)

a. Condtions for synthesis of compound 5:n( LiAlH, ) :n( acetyl aryl amine 3) =4.6:1. Solvent; THF. Time:24 h. Temperature;65 °C ;
b. isolated yield.

*2 LIAIHASXUEY Sa £H~F &M
Table 2 The effect of the amount of LiAlH, on the yield of compound 5a

n(LiAlH, ) :n(3a) 3.0:1 3.8:1 4.6:1 5.4:1
Yield/ % 48 60 95 86

BEAR, 28 TN A O i b i i o0 A R B N L O ST B SR R/, FAT TR Al Gaussian
98W AL~ E B, F B3LYP JiikAE 6-311 ++ G(d,p) SEAUKF- ML T 2-2 50K B 45t b A7
T Mulliken FLBFAMHT A5 A142 3 BTk o 3 3 AT, N JELF B Ry — 0. 672549 au, O J§LF 1 (1)
HLf o — 0. 536454 au, W] N 57 R T2 8B O J 7K, I3 N 7 B 2@ ik b 0 i1
R, &5 Eid S as KR —E .

&3 2-mEXFEZH Mulliken B TER
Table 3 The Mulliken charge of 2-aminobenzyl alcohol

Compound’s structure Atom Mullikencharges/au Mullikenpopulations
C(1) -0.090 53 6.090 53
C(2) -0.111 386 6.11139
6 5 C(3) 0.241 724 5.758 28
@in_ C(4) 0.104 488 5.89551

1 C—OH

7 8 C(5) -0.133237 6.13324
2 NH C(6) -0.093 193 6.093 19
9 * C(7) -0.026 636 6.026 64
0(8) -0.536 454 8.53645
N(9) -0.672 549 7.67255

2.2 BirLEYRYR BT

A4 Sa ~5i (LT IR'H NMR \°C NMR JER 4071 HRMS EHEFT T 3RAE, 25 5 B T 4
[ RFAE I (IS0 43 ) X il LG4 Se B 7 AT . 7Ef6 &4 Se (9 IR % ,3273 em ™' b —2R
(I , 3R WIAE A 0 vh 5 A5 —NH; 73152 om ™ Ab A5 — 58 (19 W Wi i, 2 WAL & 9 b & 4 —OH; 7E
3024 om ' AbA IR , R AP Th S =C—H ; /£ 1609 F11589 cm ™' Kb iy kI , WML A5 9 %
A C=CH. 76'H NMRih, FUEL 1 1AL 27 (0 8% Oy 2. 24, Pl s R AE T 4> N Ji 22 [ () 705 4 IE R %
(—CH,CH,—) B AL iA 3. 41, Oy i ( ULAR B SRS 113800 ) | 3 15 B WA 30 Y 38 D A2 2
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W AR AR EAR G ARJEJE RS ANTE AL 5552 A0 % 1 37 H 5L (—CH,OH) i F Ak 2 A #% 0 4. 64, 1
W T 5 BA SR T I B T AL B RIS #E 6. 57 ~7.23 Z 0], R 2 F g, e C NMRH FBERR 1 fh2F
{4 20. 50, AEAEPIAS N 522 8] B A F 3k (—CH, CH,—) BRI~ (0 7%y 42. 93 F143. 48, 5
FRREAR A F AL (—CH, OH) B AL #0088 g 64. 73 BN IF T AL i F8 y 110. 93 ~ 147.44, |
WAL A S RS IS AR A
2.3 MEESE

RESRIE T M5E T HARE S Sa ~ 5i X3 B B ( Sclerotonia sclerotiorum ) 35K HUE 75955 11
( Phytophythora capsici) 35 JAJK 59 B ( Botrytis cinerea) JKFESUATIR B ( Rhizoctorzia solani) \/N3% 75 B39
1 ( Gibberella zeae ) FIFEIFEIG 1 ( Magnaporthe oryzae) fHIHRITE £ o X TR 1 , WAL & W W h
50 mg/L, X T HARM B, AL S WU EE O 25 mg/ Lo PUREE SR DL 4, e PR A R 2o . By
KA, KER 5B Rt e I i PR T 45 2 R A BRI 1, b A5 Se X BRI 250 R 1 41 1
MR 73. 0% s A5 Sg X UM s R A 410 IS R Ry 72. 1% , X8 5K 25 995 &1 A0 40 TG 1 Ry 71. 9% 5 A
Py SiX AL R B IRTEE 68. 1% o BEAh A S W RYTE P15 450 Z [R] 3 IR G &R (HE X T B A
PR B TR UG, A G 1231 R R B0 R AW H - BRI A4 G 1k i T R ORI AT Bl 11
AT

x4 EYSa~5i WIEFEYE(MHZER %)
Table 4 Fungicidal activity ( inhibitory rate/ % ) of products 5a ~ 5i

No. R Compound S. sclerotiorum P. capsici B. cinerea R. solani G. zeae M. oryzae
1 0-CH; Sa 23.3 22.2 19.2 33.3 17.1 41.2
2 m-CHj 5h 27.9 22.2 15.4 43.1 11.0 29.4
3 p-CH, 5c 44.2 11.1 19.2 31.4 14.6 47.1
4 m-OCH;4 5d 20.9 11.1 34.6 19.6 31.7 47.1
5 p-OCH; Se 44.2 73.0 30.8 17.6 34.1 47.1
6 H 5f 20.9 22.2 15.4 35.3 11.0 41.2
7 o0-Cl Sg 43.2 50.0 71.9 72.1 36.1 33.3
8 m-Cl 5h 49.4 44.4 50.0 54.7 38.9 38.9
9 p-Cl 5i 68. 1 11.1 38.5 11.8 12.2 52.9

* Inhibitory activity grade: A. inhibitory rate =90% ; B. 70% < inhibitory rate <90% ; C.50% < inhibitory rate <70% ; D. inhibitory rate
<50% .

3 4 ie

ASCHRBE T — Rl iy 2- SR B G i 2- (05 Uk S AL ZUHE ) AR WV BE2R AL 5 W A0 ] B AT 30O ¥« Jd i
TR WIS M5 2- S SR P I N-Be B SOR A i 2-[ (2-F2 AR ) B0k | S5 Rk &5, S8 fE
LiATH iR J5 A i T — BRIV RL ) 2-(O7 @ AL S AL ) R B2 51 Sa ~ 5i, Horpr N-Be e Ak i 1
Je K. A HAME G W RIAR TG VESEST 1T, Ao B v 45 28 R IR TE
45 8 4} (Supporting Information) [ 4644 3 #= 5 69" H NMR #=" C NMR B4 ] 7T A % % A A F| M 55
(http://yyhx. ciac. jl. en/) F .,
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Synthesis and Fungicidal Activity of Novel
2-(Arylaminoethylamino ) benzyl Alcohols

TANG Zilong™"* , TAN Jingzhao*, CAI Langiong”, LI Xinxing’, LIU Wanqiang’
(“Key Laboratory of Theoretical Organic Chemistry and Functional Molecule ,Ministry of Education ;
*School of Chemistry and Chemical Engineering ,Hu'nan University of
Science and Technology ,Xiangtan , Hu'nan 411201 , China)

Abstract 2-Aminobenzyl alcohol and its derivatives are a kind of important bifunctional compounds, and has
found wide application in organic chemistry and drug synthesis. An efficient and simple method for synthesis of
2-( arylaminoethylamino ) benzyl alcohols was described and the fungicidal activities of the target compounds
were evaluated in this paper. N-alkylation of 2-aminobenzyl alcohol with bromoacetyl aryl amines produced
2-[ (2-hydroxymethylphenyl ) amino | acetyl aryl amines 3a ~3i, which were reduced by LiAlH, giving a series
of novel 2-(arylaminoethylamino ) benzyl alcohols 5a ~5i in 76% ~95% yields. All the structures of the target
compounds were characterized by the infrared spectroscopy (IR), proton nuclear magnetic resonance spectroscopy
('"H NMR), "C NMR and elemental analysis. Most of compounds show moderate to good fungicidal activities
under the testing concentration. Compound Se shows 73% activity of against Phytophythora capsici.
Keywords ( arylaminoethylamino ) benzyl alcohol ; alkylation ; synthesis ; fungicidal activity

(% BAL &)Y 2017 FIEITBE

(& RAL% ) QITIT 1983 4F 22 [ RBFZHUE R P B AMATFE RAT 9 ARV T iy o I RE e 4%, P 4
SEe A E B2 B AR BB ST BT 2o, Bk R R R O rp R U T

(B B AL )V AR BT SC HFFE A IFFEHARRS H o th BRI, 007 e
(% WAL ) ITIBE 14 K E N EE R R SRt
(B B AL )T R RHIFAL K BB R A T AR AR AR A
AFES AL 2E AL TR MRS S 25 2 7 b A A AR S U RN (5 8 55 Bk %5 .
(B R 40 % YRGS R T _E #5738 (htp -/ yyhx. ciac. jl. en 5ili “ F_EBRE” ol BERGE , 4 WA 3R 4 R 52
E) o
® TEHMFREIYE, FEALFAFYTEMRFERKERALEHRIE D,
ZRFBRE R, ZITEKR, ] L EHHARIF,
® EASATFLAT, AT, A 10 8 iR,
® [ A%—F) % CN 22-1128/06; H ErAn/4&F % ISSN 1000-0518
© A EZMEREITIE, B WA F 8-184; HAHE 4 30.00 T, 2 Z H 360 T
()
()
()

JEZEFTIEY  E TR F 206 5
i =B F T 5 % a) B2 BT 3 (B 9N EA4T4R5 M809)
do K AL AR BB AT, T 55 4R 490K 29T 1D,

R AR ) R sl - 35 s KR T NIRRT 5625 5 4 : 130022
3% :0431-85262016,85262330 % H.:0431-85685653 E-mail; yyhx@ ciac. ac. cn [ 4k http://yyhx. ciac. jl. cn

Received 2016-06-06 ; Revised 2016-08-25; Accepted 2016-09-18

Supported by the National Natural Science Foundation of China( No.201372070) , the Subproject of National Key Technology R&D Program
(No.2011BAE06BO01 ), the Scientific Research Fund of Hu'nan Provincial Education Department ( No. 13K089 ) , the Open Project of Key
Laboratory of Theoretical Organic Chemistry and Functional Molecules of Ministry of Education( No. LKF1302)

Corresponding author; TANG Zilong, professor; Tel: 0731-58291379; Fax: 0731-58290509; E-mail; zltang67 @ aliyun. com; Research
interests ; organic synthesis, pesticidal chemistry, pharmaceutical chemistry





