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2.3 XgitiE
2.3.1 6-FEXI}H-1,2,3-Z1E-4(1H)-BHERK
2.3.1.1 2-EFFEEAHEXRNER

FERBEHE T, ¥ 10.0 g(0.061 mol) 2-4( H:-4-fil
FERBE M A 120.0 mL L& 7K, R )5 %% A
8.5 g(0.122 mol) £hl& ¥ i , 3F H1 30% My = A AL I s
WO SN ) pH B T 2= 10, = | N 1 h, FHl 2
80 CI i 2 h, RH 3L u€ KPEEH P, T B A
AR R 12,6 g, Ut 2 K 95. 6%, 4l BF ol 99. 1%
(HPLC) ,m.p.: 212.3 ~212.9 °C,

"H NMR(DMSO-d, ,500 MHz) ,5: 6.035(s,2H,
NH,),6.763 ~6.781(d,) =9.0 Hz,1H,6—CH),
7.753(s,2H,1—NH,),7.933 ~7.952(d,) =9.0 Hz,
1TH,5—CH) ,8.363 ~8.368(s,1H,3—CH),9.913(s,
1H,0OH); ”C NMR(DMSO-d, ,500 MHz) ,5: 112.60
(s,C—=N),114.76 (s,C—NH,) ,124.63(s,2—C),
125.28(s,6—C),135.36(s,5—C),151.80(s,3—C),
153.08(s,4—C); IR(KBr,cm ™) ,v: 3485,3460,3372
(—NH,), 3348 (NO—H ), 3081 ( £ }f—H), 1657
(C=N),949 (N—0),752,693 (K ¥ ); JLR I
C,H N, O, (%) FRIB(E (SZlfH ) . C 42.86(43.24),
H4.110(4.019) ,N 28.56(28.23),
2.3.1.2 6-RYEFIH[3,4-e]-1,2,3-=E-4(1H)-

FBH & R

FUBEFET K 4.0 g(0.0204 mol ) 21 24 Ji5 k-4~
TS HE R i T 31.9 mL 15% M $h iR v, o S i
VHIF] 5 CLLR L% 1.4 g(0.0204 mol ) 7 fild iz 417K
VSR, Bl RV 7= Al 2T A TRV SR 5 #E 5 °C AR PR i
3 h,FHEF] 30 ~35 C/ i 1.5 h, ¥&H g Kk EH
PE, THRAG AL 2L A [E K 3.8 g, Uy 90. 0% , 4 i 2K
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99.6% (HPLC) ,m.p.: 176.5 ~177.3 °C,

"H NMR(DMSO-d, ,500 MHz) ,5: 8.309 ~8.327
(d,)=9.0 Hz,1H,CH) ,8.441 ~8.446(d,) =2.5 Hz,
TH,CH),8.752 (s, TH,—NH),9.397 ~9.406 (d,
J=4.5 Hz,1TH,CH),9.647 (s,1TH, OH); " C NMR
(DMSO-d, ,500 MHz),8: 109.67 (s),120.06 (s),
124.66 (s),130.29 (s),139.48 (s),142.79 (s),
147.41(s); IR(KBr,cm ") ,v: 3372(NO—H),3295,
3196 (N—H) ,1648(C — N) ,912(N—0) ,1511,1347
(—NO,); TTHR T CHN;O, (%), BiE (8 (S5
fii): C 40.58(40.79),H 2.415(2.428),N 33.82
(32.97); MS(m/z): 207(M"),

2.3.2 MtMFH[3,4-e]-1,2,3-=E-4(1H)-BHERK
2.3.2.1 3-2E4-BEBFEMBRNEHK

FEWRBEHET 4 20.0 g(0.185 mol) 3-% J-4-4
FEmEm A 200.0 mL X B FK R, 28I 25.8 g
(0.371 mol) Eh R %2 e , 3 1 30 % 1 &0 A Ak 94 1 WORs
SR pH (B 15 2 10,78 30 ~35 CR i 1 h, ik
%80 Cl 2 h, ¥ ahuf ke =Pk, TIRE A6
Bk Ak 2007 g, R R 79. 3%, 4l R 98. 4%
(HPLC) ,m.p.: 189.6 ~190.9 °C,

"H NMR ( DMSO-d, , 500MHz) ,8: 5. 536 (s,4H,
2NH,),7.759(s,TH,CH) ,9.049 (s,1H,—NH) ,11.573
(s,TH,OH) ;" CNMR ( DMSO-d, ,500 MHz),5: 99. 48
(s),127.37(s),149.15(s),152.98(s) ; IR(KBr,cm ™),
v: 3425,3329 (—NH, ), 3180 (N—OH ), 1655, 1642
(C=N),935 (N—O), 1425, 1378, 1230 ( M M 3f ) ;
TLEMT CHN,O (%), B e fH (5 W {86 ):
C 34.03(34.13) ,H 4.999 (4.966) ,N 49.62 (48.09);
MS(m/z): 141(M"),
2.3.2.2 MtMEFH[3,4-e]-1,2,3-=E-4(1H)-FBHERK

FiEFE T, 4% 2.0 g(0.014 mol) 3-Z Hk-4-f¥
AN HEME RS A% T 23.0 mL 15% MY FR R R , B s iz
WY HE 5 CLAT i m 1.0 g(0.014 mol ) . fif§ F2 #4
KR, W B 7 A e [ R SRS 7E 5 C LA AR FF IR
N3 h, FHEE] 30 ~35 Cl i 1.5 h, %A i oKk
FEHE, TR EAE A 2.0 g, RN 92.6% , 4l JE
$99.3% (HPLC) ,m.p.: 232.1 ~233.5 °C,

"H NMR ( DMSO-d, , 500MHz) ,5: 8. 255 (s,2H,
2NH) ,9.167(s,1TH,CH) ,14.414(s,1H,OH) ; "C NMR
(DMSO-d, ,500 MHz) ,5: 99.27(s),132.07(s),141.50
(s),145.92 (s);IR(KBr,cm™),v: 3353 (N—OH),
3237,3130(—NH) , 1677 (C = N),918 (N—0O) , 1417,
e Lk
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1358,1239,1155 (MLmeIR) ; JuE /0 C,H,N, O (% ) , 3 ®2 R W

WA (SZ{E ) . C 31.58(31.33),H 2.632(2.696), Table 2 Effect of temperature on yield

N 55.22(53.45); % 0 #r C,H,N,O (%), ¥ i {H temperature/°C -10~-5 -5~0 0~5

(SZM{E) . CHN 89.5(89.2),0 10.5(10.5) ,Cl 0.000 compound 1 yield/% 89.8 90.2 90.2

(0.332);MS(m/z);152(M+)O p}1r|tyi/o 99.5 99.5 99.3

d2 yield/% 92.0 92.2 92.6

compoun purity /% 99.1 99.5 99.3
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MR R 1 2 1,20, )N IR EE R 80 °C L pH (A
g 10, SRS [E 2 2 h W3Ry 95. 6% 5 G I 3-2 k-
A 24 5 s e ) B S T AR RO 3-a 4T AR ik
W /R TR BB L S 1 2 1. 25, W TR EE R 80 °C,
pH {E 10, KL B [E] 2 2 h, 1538 79.3% o
3.2 ERUGEBRRMK

28 G 5 -4 -l B TR Mg (3-8 -4 -1 g Ak i e
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Table 1 Effect of HCI concentration on yield
HCI concentration/% 7 15 23
yield/% 89.6 90.0 90.1
compound 1 .
purity /% 99.3 99.6 99.4
yield/% 91.8 92.6 92.1
compound 2 .
purity /% 99.1 99.3 99.3
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Table 3 The charge of amine nitrogen atom

J52 I 3k 5 PP R i T A0 37 B B R R A BB ER AL S
1T 4 B 601 L e B 16y Wi L 7 R g 0 55, 1 S B ok R e AT
37 G 0 LT 25 T R, R e R AT A e R i o
AR I T R IE 88 1, NI ZE B T 2 BRI = WEER s
It = BRI AL S

4y B % H Gaussian 09 F2 5  Hpy AMT?
BILYP!" ™' (MP2'"™ & e w3 41 i k-4 -l JE
e 3-8 B4 -1 5 L I s T 3 -4 -4 - U ok
WA = b ) 5 b R R T B0 T AT T R R
R 3,

computational method

compounds
AM1 B3LYP MP2

amine 1 —0.448 -0.874 -0.931
3-amidoxime-4-nitroaniline )

amine 2 -0.361 -0.829 -0.911

amine 1 -0.424 -0.882 -0.933
3-amino-4-amidoximepyrazole

amine 2 -0.389 -0.877 -0.923

amine 1 —-0.406 -0.865 -0.919
3-amino-4-amidoximefurazan .

amine 2 -0.355 -0.864 -0.915
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g g JEURE, 28 i A B AR L TH BR AF SR BT P R
3% = %A & Y-6-fiff 2K JF [3,4-e]-1,2,3-= 1%-
4(TH)-fig Fnk w33 ,4-e]-1,2,3-=H-4 (1H) -fi5 .

(2) BE T &L RN R, 2052 5 5-4-
fiF 26 % I 1) o A S AR P - 2 A TR M/ R TR
FEMEH R 91 01,20, il BE D 80 °CL, pH {H N
10, BRI [E] R 2 h YR 95. 6% 5 3-8 34 1% & fi5
HE WL e 1 R AR S AR 3 -3 k-4 SR i / R R R
FE L D 12 1. 25 W R 80 °C,pH {E 4 10,
JBEIS LA 2 h R g 79.3% .

(3) WIABH T RV AL, 454 LI 45 R AR 5
B, A T AL T BR AF PO e A AE AN [R] 43 1 45 4 o
ANTF B B DR o 2 SR Y A A7 A i I T
SEPAI et AL THBR A 5y e AR A S
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Synthesis and Reaction Mechanism of 1,2,3-Triazine Compound

LI Ya-nan, CHANG Hai-bo, WANG Bo-zhou, WANG You-bing, YANG Wei, LIAN Peng, LI Hui, ZHANG Zhi-zhong

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Two novel 1,2 ,3-triazine compounds-6-nitrobenzene[ 3 ,4-e]-1,2,3-triazine-4 (1H)-oxime and pyrazole[3,4-e]-1,2,3-
triazine-4 (1H) -oxime were prepared using 2-cyano-4-nitroaniline and 3-amino-4-cyanopyrazole as starting materials via the reac-
tions of oxime and diazotization. The structures of intermediates and target compounds were characterized by means of IR,'H NMR,
"»C NMR,elemental analysis and MS. The influences of different factors on the yield of oxime were studied. The suitable synthetical
condition of 2-amino oxime-4-nitroaniline were confirmed that the material ratio of 2-cyano-4-nitroaniline and hydrochloric hydrox-
ylamine was 1 : 1.20,80 °C,pH =10,reaction time 2 h and the yield was 95.6% . The suitable synthetical conditions of 3-amino-4-
amino oximepyrazole were that the material ratio of 3-amino-4-cyanopyrazole and hydrochloric hydroxylamine was 1 : 1.25,80 °C,
pH =10, reaction time 2 h and the yield was 79.3%. The reaction mechanism was studied,and the reasons why it occured that the
different amino in the reactions of diazotization and elimination were analyzed.
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