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Abstract

In this paper, a simple method for the synthesis of some chromones containing a nitrogen heterocycle sub-

stituted at 2 ~ position is reported. ! H — Benzotriazolyl — 1 — acetic acid, readily obtained by reaction of 1 H — benzotria-

zole with CICH,COOH, was used as starting material for synthesis of some chromones with 1H - benzotriazolyl ~ 1 -

methyl at 2 — position and related 1,3,4 — oxadiazoline derivatives.

Key words benzotriazole, chromone, 1,3,4 — oxadiazoline

GEK 1,3,4 - E MRS MAAFT ERE
PiE Y — R A E AL 2 AR BT B
Wz —, HE 2 UERFWERELEY. EE
FA K 2 AR IR & R B T S
I E SN A RO DT NG HRGE A
CRABFER CRRIEFRE M 2 AL & F B
FEFHLMET A o f0F RFRRMZ
RRARIEORLE B 2 (& AP B ER AL & Wi R AR

Ho BHF=MhmTEASHEYELNES R LK
SR, AR B BB A 7 ok 101,
TR EAITHE M 2 L& 2R AR
BN, RATER S T py Bt B0 e 8
TH - FFZmN R B ERLRIH - =
-1 - ZBR(1),HME R T 2 (L&A I
BEAAE Y 1,3,4 - IE KA Y . SR
ST, ARENBEY B EEFR S,

*  Received 1999 — 04 — 11; Revised 1999 — 08 — 22; Accepted 1999 - 09 - 20.
E& 5 ARFES (29702007) KF B ¥ AR EESWBIWE,



500 AN A E

N\\N C,HsOH N\\N CICH,COOH @N\\
N/ H2504 N/ N/
] ] H
CH,COOC,Hs CH,COOH
1
L NoH,
N OH COCHs;
X &
N/
! 2a~2e
CH,CONHNH;
6
N
A
o NN:©
Ry~ 1l P
n G0 0—C—CH,
! L COCH;
R
@N\:N 3a~3e
N
| _R>
CH,CONHN=CT_ Ko
R, . K¢
Ta~7f
N\
A\
@: N COCH, tamde
N N
[
el
07 "R, ‘ AcOH/HCI
Ba~8t
N
7, 8. a, R{=R,=CH3 N
b, Ri=Ph, Ry=CH3 o N
¢, R=Ph, Ry=H . _ .
' ' §:a, R=H; b=7-CH
d, Ri=p-MeOPh, Ry=H I Ao o
e, R1=p-N02Ph, R2=H R e. R=7-Br
f R=p-BrPh, Ro=H )
5a~5e
1 X A
1.1 SRR

HiZs MP - S; B4/ & {X; Perkin — Elmer 2400
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1.4 1H-EH=M - 1- ZEBENER

¥ 2a ~2e(0.0065 mol) I 1H - FIH=mk - | -
Z#(0.007 mol) 7 F TR MLME (10 mL) 5, FE VKK #
HT, Z8 1 POCL (0.4 mL) , &% = M iR B A H#
it 50 C, MW KM T T REH T EIRMHE 2
h, BRI B, & Bk EE BRI WA A LR
BRI, BERE 5T, W AT E AR R, A B A
NaHCO; YW (10% ) HUUK e, A2 LB EL SIS 6
ML 3a ~ 3e.

3a(87%), m. p. 137 ~ 138 C;3b(89%), m. p.
135 ~ 136 C;3¢(93% ) ,m.p. 132~ 133 C;

3d(83%),m.p. 150 ~ 151 C;3e(85%),m. p.
158 ~ 159 C.

1.5 1,3- " (4a~4e) AR

¥ EiR =) 3a ~ 3e(0.003 mol) ¥ T T 4 it i
(10 mL) %, BT 434tk n A 83 5K 4R KOH (0. 005
mol) , SRIEEBBHE 2 ho FHFE KA MBEAT, T
HIB CE IR, AL T2 fa , AvKe#E R
BN AR A ERRKGER, TR, 228
BERBILESY 4a ~4de,

4a:7=2 88% ,m.p. 175 ~ 176 C, C;sH;3N;05,
HE(E:C,65.08;H,4.41;N,14.24 ,ZW1E : C,
64.97;H,4.35; N, 14.13; v, : 2800 ~ 3500(s, OH),
1719,1609(C = 0) ecm™';8y:12.43(1H, s, enolic OH),
11.02(1H,s,0H),7.02 ~ 8.21(9H, m, Ar - H) ,4.67
(2H,s,COCH,CO - ),5.47(2H,s,CH,)

4b: =% 85% ,m.p.233 ~ 235 C,CH;sN; 05,1t
B{H:C,66.02;H,4.85;N,13.59,5C{H: C,
65.91; H,4.82; N, 13. 505 v : 2800 ~ 3500(s, OH),
1726,1618 (s, C = O) em~'; &y: 12. 41 (1H, s, enolic
OH),11.12(1H,s,0H),7.20 ~ 8.22(8H, m, Ar— H +
C=C-H),5.65(2H,s,CH,),2.50(3H,s,CH;) .

dc: 2% 81% ,m.p.226 ~ 228 °C, C;7HysN;0;,
THE.C,66.02;H,4.85;N,13.59, LM C,
65.89;H,4.77; N, 13. 47, vy : 2800 ~ 3500(s, OH),
1727,1616 (s, C = 0) cm™'; 8y: 12. 41 (1H, s, enolic
OH),11.09(1H,s,0H),7.20 ~ 8.23(8H, m, Ar- H +
C=C-H),5.67(2H,s,CH,),2.50(3H,s,CH;) o

4d: “F 79% ,m.p. 194 ~ 196 C, CisH;, CIN;05
B A{H:C,58.27;H,3.64;N,12.75,5CH{4 : C,
58.13;H,3.58; N, 12.69; v : 2800 ~ 3500 (s, OH),
1725,1619(s, C = 0) em™'; &§y: 12. 53 (1H, s, enolic
OH),11.21(1H,s,0H),7.20 ~ 8.21(8H,m, Ar - H +

C=C-H). 5.81(2H,s,CH,),

de: F°H 76% ,m.p. 196 ~ 198 °C, CisH;, BriN;04
,iHEAE:C,51.34;H,3.21;N,11.23,5CW1{E . C,
51.33; H,3.22; N, 11. 17; vy : 2800 ~ 3500(s, OH),
1727,1621(s, C = 0) em™';8y: 12. 57 (1H, s, enolic
OH),11.23(1H,s,0H),7.20 ~ 8.21(8H, m,Ar- H +
C=C-H),5.85(2H,s,CH,) ,

1.6 &l 5a~5e A

B 1,3 - —ffi(4a ~4e)0.001 mol ¥ F 10 mL 7K
FEER R, Nl f (K e 2 I R, SRIB TN 2 ~ 3 7%
WRERER , GRSE[EIR 1 h, B AR AR ZUBEHE T A VK
K, B B BTN 4, 2238, FH 2% ) NaOH %
FUKWE S, LB - VKEABR B 45 75 B B4R S ik
5a ~ Se,

5a: °% 76% ,m.p. 178 ~ 179 C, CysH;; N30,
B C,69.31;H,3.97;N,15. 16, LWM4E : C,
69.23;H,3.93; N, 15. 01 vy : 3060(w, Ar) , 2940w,
CH,),1650(s,C=0),1085 (m,C -0 ~C) em™";8y:
7.25~8.22(8H, m,Ar - H),6.87(1H,s,C; - H), 6,
56(2H,s, CH,) 5 m/z:277(M*),249,220(100%),
204,165,103,101,

5b: F=3 74% ,m. p. 230 ~ 232 C, C;;H;3N;0,,
HEMH:C,70.10;H,4.46;N,14.38 ., L EC,
70.02;H,4.46; N, 14.38; v, : 3025(w, Ar) , 2900( w,
CH,,CH;),1656(s,C=0),1081(m,C- 0~ C) em™ ',
84:7.25~8.23(7H,m,Ar~ H),6.91(1H, s, C;H) , 6,
58(2H,s,CH,),2.50 (3H,s,CH;), m/z:291,263,
234(100%),218.165,115,103,

5¢: 2% 76% ,m.p.234 ~ 236 C, C;7H;3 N0,
HE:C,70.10;H,4.46;N,14.38 LA C,
69.99;H,4.43;N,14.37; v, 3015(w, Ar),2895(w,
CH,,CH;),1658(s,C=0),1083(m,C-0-C) em™';
84:7.25~8.23(7H, m,Ar~ H),6.93(1H,s,C; - H),
6,57(2H,s,CH,),2.51 (3H,s,CH;); m/z:291,263,
234(100%),218.165,115,102,

5d:77 3 82% ,m.p. 198 ~ 199 C, C;4H;oCIN;0,
JTEH:C,61.64;H,3.21;N,13.48,C A C,
61.57;H,3.19;N,13.34;v,,.: 3080(w,Ar),2830(w,
CH,),1673(s,C=0),1089(m,C -0 - C)em™!;8y:
7.26~8.24(7H,m, Ar- H),6.98(1H, s, GH) , 6,65
(2H,s,CH,) ;m/z:311(M*),283,254(100%), 238,
135,102,

Se: % 81% ,m.p.197 ~ 198 C, C;sH;oBN;0;,
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IHEME: C, 53.93; H,2.81; N, 11.80, 3E#li{E C,
53.87;H,2.78; N, 11.69; v,p: 3073 (w, Ar) , 2836(w,
CH,,),1671(s,C = 0), 1057 (m,C-0-C) em™';
8y:7.25~8.23(7TH, m,Ar— H),6.96(1H,s,C; - H),
6,63 (2H, s, CH,) ; m/z: 356 (M*), 328, 299
(100%),283,219,203,181,102,

1.7 1H-%FH#=w-1-ZBBR7)NEE

HIH-XEH=m - 1 - ZEEH(6) Fi ik &
Y14 0.003 mol AT 15 mL Tk ZBEH, (7a HiEM
FERFERD 0 2 ~ 3 TEvKES®R, IBII 6 h, R &
WAL R A, FEGERTS, i, TREEZ
FEE 4 SR ERR 7,

7a (86% ) ,m.p.224 ~ 225 C;7b (89%),m.p.
217 ~218 C;7¢ (95% ) ,m.p.208 ~ 209 C;

7d (92%),m.p.231 ~ 233 C;7e (96%),m.p.
>250 C;7€ (94% ) ,m.p. > 250 C,

1.8 2,5-"HR-3-ZBHE -1,3,4- LM

(8a~8e) HIBHL

AHFIER 7a ~ Te £ 0.001 mol, il Ac,0 6 mL, [B13f
1 h, AHEBAGOK T, HZBFER MR Z2
Bk, ik, k vk, TRE AXESREAAEE S,

8a: 7% 97% ,m.p.134 ~ 135 C, C;3H;sNs0,, 31
B{H.C,57.14;H,5.49;N,25.64,LMW1H: C,
57.08;H,5.37;N,25. 51 ; vou : 3063 (w, Ar) , 2860(w,
CH,), 1665(s, C = 0),1618(m, C = N), 1227, 1102
(m,C-0-C)em™';84:7.35~8.07(4H,m, ArH),
5.46(2H,s,CH,),2.63 (3H,s,COCH;), 2.01(6H,s,
2CH3)

8b: 7% 94% ,m.p. 148 ~ 149 C,C3H;Ns0,, 3t
B{H.C,64.48;H,5.07;N,20.90, 3L #{E: C,
64.41;H,5.03;N,20.97; vy : 3077(w, Ar),2997(w,
CH,,CH;), 1682 (s, C = 0),1625(m, C = N), 1229,
1095(m,C - 0~ C) em™1584:7.26 ~ 8. 11(9H, m, Ar
_H),5.67(2H,s,CH,),2.46 (3H,s,COCH;), 2.15
(3H,s, CH;); m/z:335 (M*,100%),293,174, 161,
160,133,132,118,103,77,

8c: 7% 91% ,m.p.127 ~ 128 °C, C;H;sNs0,, 71
B{H.C,63.55;H,4.67;N,21.81,EMHE:C,
63.43;H,4.59; N, 21.76; vpuae : 3067 (w, Ar) , 2960 (w,
CH,,CH;), 1679(s, C = 0),1618(m, C = N), 1225,
1089(m,C-0-C)em™';84:8.66(1H,s,2 - H),
7.26 ~8.15(9H, m, Ar - H),5.99(2H,s,CH,),2.57

(3H,s,CH;) ;m/z: 321(M*),279,174,160, 147,132
(100%),103,77,

8d: % 95% ,m.p.178 ~ 179 C, CsH7N505, 11
B{H:C,61.54;H,4.84;N,19.94, LWE:C,
61.47;H,4.79;N,19.81;v,,,,: 3058(w,Ar),2950(w,
CH,,CH;), 1680(s, C = 0), 1620(m, C = N), 1227,
1093(m,C-0-C)em™';84:8.68(1H,s,2 - H),
7.23~8.13(8H,m, Ar- H),5.94 (2H,s,CH,),3.66
(3H, s, OCH;), 2. 51 (3H, s, COCH3 ) ; m/z: 351
(M*),309,177,174,133,132,103,77,

8e: 7% 89% ,m.p.207 ~ 208 °C, C;;HyNgOy, 11
B1H.C,55.74;H,3.83;N,22.95, 5L M{A: C,
55.73;H,3.81; N, 22. 84; v, : 3086 (w, Ar) , 2963 (w,
CH,),1689(s,C = 0),1630(m, C = N), 1590, 1337 (s,
NO,),1110(m,C -0 - C) em™';84:8.91(1H,s,2 ~
H),7.23~8.13(8H,m, Ar),5.84(2H,s,CH,),2.54
(3H,s,COCH;) ; m/z:366(M*),324,192, 174, 149,
132,103,102,

8f: 7% 93% ,m.p. 193 ~ 194 C, C;3Hy4BiNs0;,
1HE4E:C,51.00;H,3.50;N,17.50, LM : C,
50.93;H,3.47; N, 17.38; vy : 3079(w, Ar) , 2937 (w,
CH,),1673(s,C=0),1624(m,C=N),1078(m, C -
0-C) em™'; 84:8.73(1H,s,2 - H),7.21 ~8.15
(8H, m, Ar - H),5.87(2H, s, CH,), 2. 53(3H, s,
COCH;) ; m/z:401,309(M"), 359, 226, 183, 174,
157,132,103, 102,

2 &GRSt
2.1 AR
(T EERLEYHER, EEFAHMHERE, —
REAVREE Z S S B AR BAE AT B R R
B, B2 RS0, AIMNRSBEERCIRS
PR R A LR B , 4 Baker — Venkaraman = {53
1,3 - 8, BAREL T XFAHB A, & TERN
— M P ERARBAE R SRR RN, B
i, Bart AR & RER G —MT k. il
Xt 2 i & I AR AL & WA B, B T AR3F
FATRMERRTE , T o« RIHA S LA RAHBE,
HTHEZEEHBEREHENALXLEYETE
—NH #1454, B ERIMNBES B ENELHN
=—NCH,COOH ,XFERIBHE T —F N IRFZ 3
B Z B4 2 (L& I EER K& W TT
RIET , B2 B Z R B AL , kA il 15 Bt A BO vl /E
KA 1,3,4 - BE R A P R, XA R
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2.2 'HNMR iff

&) 5a ~ 5e 9'H NMR 17, 84 6.90 Z45 119
BN G - Ho A F BN ERRIERMES 2
{3 T R B B SR F IR SO F 8y 6.55 24, AR5
#ho L&) 8a~8f HI'H NMR i+, = N- CH, - i
R F R HHBRAE 80 5.90 2o

5b mz 291 M)

Mef - MCH=N‘©]T —

2.3 MSit

BFRISR R X R = 1 - N 12 -
N s BV A A& ) 5a ~ Se F
8a ~ Bf L HEAT T3S, ZRE2H, EMNYER
R FEFEL I, LAY 5a ~ Se W RIEH,
AREIH M - 119] 8 Fr i, g ¥ M AE[M - 57]
b, [FlBA [M - 28 JHBE i, (H IR H B 3% Diels -
Alder BB, X 5 —BREMBALES YR RFEA
[}, THLE 1) 8a ~ 8f MBI 3A BGR [ M - 42 ]
WL, FRERS A ZBIM - 119168, A4 BILL 5b
8¢ BB MR BRE

-l+
Me
m/z 234(100%)
0
[M-57]

m/z 263

<

mz 115 mz 218 msz 103
N "|+ 1+
A NN=CH'Y Ny ‘ COCH3” N— COCH,
S i Noo— Ny | — —
N T‘/J‘y CHPh g
+ !
m’z 103 CH; 0”7 >Ph mz 147
mz 132
8¢ msz 321(M1)
-COCHy
l.Cch=o
-NCO-
I ,
N 1+ PRC=N — —= mz77
@ RUE b @: H msiz 103
N/ N - NN

! \
CH, 4 0

miz 174
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