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ABSTRACT 

By condensation of furfural or thiophen-2-carboxaldehyde with aryl methyl ketone have been 
synthesized a,p-unstaturated Icetones. These icetones can be reacted with arylhidrazines to form 
heterocylic 4,5-dihydropyrazoles. These products was confirm by IR, 'H-NMR and '^C-NMR. 
The charge densities on the carbon atoms of the main molecular skelete of the substituted 4,5-
dihydropyrazoles have been computed using chemical quantum AMI. 

^ Di vdng 4,5-dihidropirazol dugc nhiiu tac p^^^^^ p^^p ^hung di tdng hgp din xuit 
gia quan tam va nghien cun bai chiing cd hoat 4,5.<jihidropirazol di tii xeton-a,^khdng no. 
tinh sinh hoc manh dac biet la kha nang ngan „ , , , , „ , , » ^ 
can su phat triin cua cic t i bao ung thu. p ' ^ hgp chit xeton-a.^khdng no dugc tdng 

hgp tu phan ung cua andehit tham voi aryl 
^ Trong cdng trinh nay chiing tdi nghien ciiu metylxeton theo so dd phan img dudi diy [1, 2, 

tdng hgp vl xic dinh cl'u tnic cua cac 4,5- -71. 
dihidropirazol chiia di vdng O, S [3 - 6]. 

X \= 
u 

(I) 
X = H,Br, CH3 Ar = 2-furyl, 2-thienyl 

Hgp cha't 4,5-dihidroprrazol dugc tdng hgp tii xeton-a.^khdng no va phenylhidrazin trong 
dung mdi etanol vdi su cd mat cua xiic tac la cic axit HCl, CH3COOH. 

Phan ling dugc thuc hien tai diiu kifn nhiet dd sdi cua dung mdi trong 4 den 8 gid. San 
phim cua phan ung dugc tich ra dudi dang kit tua dugc rtta sach va kit tinh lai bing etanol tuyet 
ddi, dugc kiem tra do tinh khie't bang phuang phap do diem ndng chay va sic ki ban mong. 
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C — C H = C H — A NH—NH2 

|. (IV) 

'f X= H,Br, CH3; Y= H, NOj; Ar = 2-furyl, 2-thienyl 

Bang J: Kit qua tdng hgp din xuit 4,5-dihidropyrazol 

Chit 

1 

2 

3 

4 

5 

6 

7 

Ar 

2-furyl 

2-furyl 

2-furyl 

2-furyl' 

2-thienyl 

2-thienyl 

2-thienyl 

X 

H 

Br 

CH3 

Br 

H 

Bx 
CH3 

Y 

H 

H 

H 

NO2 

H 

H 

H 

'P'nc, '̂ C 

131-132 

142-143 

126-127 

210-211 

1,41-142 

139-140 

136-137 

Mau 

Khdng miu 

Khdng mau 

Khdng mau 

Vang 

Khdng mau 

Khdng mau 

Khdng mau 

Hieu suit, % 

72 

?5 
73 

80 

7^ 

70 

76 

Tren phd IR cua cic 4^5-dihidropirazol xuat hien cac pic dac trang cho dao ddng cua lien kit 
C=N trgng khoang 1589 cm"' din 1597 cm"'. Dinh hip thu tai 1314 - 1326 cm"' dac trung cho dao 
dgng hoi tri cua lien kit C-N. 

1 • 

Bang 2: Phd IR cua cic 4,5-dihidropirazol 

Chat 

1 

2 

3 
4 

5 

6 
7 

Ar 

2-furyl 
2-furyl 
2-furyl 
2-furyl 

2-thienyl 
2-thienyl 
2-thienyl 

Y 

H 
H 
H 

N02 
H 
H 
H 

X 

H 
Br 

CH3 

Br 
H 
Br 

CH3 

Vc=N, cm"' 

1593,95 

1589,40 
1593,95 
1590,04 

1595,75 
1596,63 
1596,63 

Vc.N, cm"' 

1325,02 

1325,15 
1326,07 
1303,83 

1314,05 
1320,90 
1320,90 

425 



Tren phd cdng hudng tif proton cua hgp chit 4,5- dihidropirazol tdng hgp dugc cho thiy ndi 
ddi trans-vinyl trong xeton-or.y -̂khdng no da biin mit, ben canh dd xuit hien hai pic trong viing 3-4 
ppm dac trung ciia nhdm CHj cd hang sd tuang tac Jgem dac trung cua vdng 4,5-dihidropirazol (11-
13Hz), chiing minh phan ung ddng vdng 4,5-dihidro pirazol cua xeton-a,;5-khdng no da thanh cdng. 
Ngoai ra tren phd cdn cho thay cic tin hieu cdng hudng cua cac proton trong nhin tham trong 
khoang 6-8 ppm. 

Bang 3: Phd 'H-NMR cua 4,5-dihidropirazol 

Chait 
TT proton 
5 ppm 

Sd dinh 
Hang so J(Hz) 
TT proton 
5 ppm 

Sd dinh 
Hing sd J(Hz) 

Chait 
TT proton 
5 ppm 

Sd dinh 
Hang sd I(Hz) 
TT proton 
5 ppm 

So dinh 
Hang sd J(Hz) 
Chait 
TT proton 
5 ppm 

So dinh 
Hing so I(Hz) 
TT proton 
5 ppm 

Sd dinh 
Hang sd I(Hz) 
Chat 
TT proton 
5 ppm 

So dinh 
Hang sd I(Hz) 
TT proton 
5 ppm 

Sd dinh 
Hing so I(Hz) 

1 
1 
7,559 

1,-2=1,5 
7; 10 
7,774 

2 

Ar = 2-furyl; X = H; Y = H 
2 
6,383 

3 
6,435 

J2-3=3,0 
8; 9 
7,456 
3 , 

l7-8=8,0 

2 • 
1 
7,561 
4 
J,-f2,5 
7;'10 
7,702 
2 
J7-8=8,0 
3 
1 
7,554 
4 
1,-2=1,5 
7; 10 
7,665 
2 
17-8= 8,5 
4 
1 
7,571 
4 
J2-,=l,5 
7; 10 
7,791 
2 

11; 14 
7,145 
2 

4 
5,619 

5 
3,806 

6 
3,375 

15-6=17,5; l4-5=6,0; 14-6=12,0 
12; 13 
7,214 
3 

Jii-,2= 8,0 

15 
7,396 
3 
J8-,5= 8,0 

16 
6,775 
3 

J16-12 = 

8,0 
Ar = 2-furyl; X = Br; Y = H 
2 
6,373 
4 

3 
6,441 
4 

J2-3=3,5 
8; 9 
7,632 
2 
Jii-,2= 8,0 

11; 14 
7,141 
2 
J8-,5= 8,0 

4 
5,633 
4 

5 
3,772 
4 

6 
3,352 
4 

I „ = 1 7 , 5 J4-5=5,5 14.6=12,0 
12; 13 
7,192 
3 
Il6-12= 8,0 

16 
6,774 
3 • 

Ar = 2-furyl; X = CH3; Y = H 
2 
6,379 
4 
12.3=3,0 
8; 9 
7,252 
2 
Jii-i2= 8,0 

3 
6,416 
4 

11; 14 
7,152 
2 

4 
5,559 
4 

5 
3,752 
4 

6 
3,335 
4 

J5-6=i',5; J4-5=6,5; 14.6=12,5 
12; 13 
7,213 
3 

Ji,-i2= 8,0 

15 
3,221 
1 

16 
6,775 
3 

1,6-12= ' , 5 

Ar = 2-furyI; X = Br; Y = NO2 
2 
6,407 
4 

8; 9 
7,689 
2 

J7-8= 8,5 

3 
6,556 
4 
• '2-3=3,5 

11; 14 
7,262 
2 

4 
5,916 
4 

5 
3,908 
4 

6 
3,513 
4 

J,.6=18,0; J4.5=4,5; 14.6=12,0 
12; 13 
8,101 
2 

J,,-,2= 9,5 

15 16 
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Chait 
TT proton 
5 ppm 
Sd dinh 
Hang sd I(Hz) 
TT proton 
5 ppm 
Sd dinh 

Hing sd I(Hz) 

Chait 
TT proton 
5 ppm 
Sd dinh 
Hang sd I(Hz) 
TT proton 
5 ppm 

Sddinh 

Hang sd I(Hz) 

Chait 
TT proton 
5 ppm 
So dinh 
Hang sd I(Hz) 
TT proton 
5 ppm 

Sd dinh 
Hing so I(Hz) 

5 
1 
7,381 
4 
J,-2=5,0 
7; 10 
7,773 
2 

Ar = 2-thienyl ; X = H; Y = H 
2 
6,960 
4 
•'2-3=3,-) 
8; 9 
7,452 
3 

J7-8 = 8,0^ 

6 
1 
7,140 
4 
J,-2=5,0 
7; 10 
7,701 

2 

3 
7,130 
4 

11; 14 
7,133 
2 

4 
5,833 
4 
15-6=17,5 I 
12; 13 
7,204 
3 

J,, ,2 = 8,0 

5 
3,910 
4 

6 
3,264 
4 

.5=6,0 14.6=11,5 
15 
7,396 
3 . 

16 
6,778 
3 

Jl2-,3 =7,0 

Ar = 2-thienyl; X = Br; Y = H 
2 
6,954 
4 
J2-3=3,5 
8; 9 
7,622 

2 

J7-8 = 8 , 5 

7 
1 
7,371 
4 
J,-2=5,0 
7; 10 
7,110 
2 

3 
7,383 
4 

4 
5,865 
4 

5 
3,881 
4 

6 
3,246 
4 

15.6=17,5 14.5=5,5 14.6=12,0 
11; 14 
7,113 

2 

12; 13 
7,185 

3 

111-12 = 8,5, 

16 
6,774 

3 

J 12-13 =7,5 

Ar = 2-thienyl; X = CH3; Y = H 
2 
6,950 
4 

3 
7,132 
4 

l2-3=3,0 
8; 9 
7,660 
2 

J7.8=8,0 

11; 15 
7,251 
2 

4 
5,792 
4 

5 
3,865 
4 

6 
3,215 
4 

15.6=17,5 14.5=5,5 14-6=12,0 
12; 14 
7,161 
3 

1,1-12= 8,0 

16 
6,747 
3 

15 
2,342 
1 

J 12-13 = 7,5 

Tren phd '̂ C-NMR cua cac 4,5-dihidropirazol cho thiy pic 187,7 ppm dac trung cua nguyen 
tit C trong nhdm CO cua xeton-a.y^khdng no da biin mit, nhung xuit hien them tfn hieu cdng 
hudng d 56,8 ppm dac trung cua nguyen tit C trong nhdm metin (CH) ndi vdi nguyen tit N bac 3 cua 
vdng pirazol chiing td phan ung ddng vdng da thanh cdng. Ngoai ra tren phd cdn cho thiy du kien 
phd thu dugc hoan toan phii hgp vdi cdng thiic du kiin. 

Bang 4: Phd cdng hudng tit hat nhan'̂ C-NMR cua 4,5-dihidropyrazol 

Chat 2: Ar = 2-furyl; X = Br; Y = H 

TTC 

5 ppm 

TTC 

5 ppm 

3 

146,545 

11; 15 

128,773 

4 

38,847 

12; 14 

131,562 

5 

56,806 

13 

121,746 

6 

152,976 

16 

144,047 

7 

107,820 

17; 21 

113,269 

8 

110,366 

18; 20 

127,535 

9 

142,776 

19 

121,476 

10 

131,397 
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Chait 3: Ar = 2-furyl; X = CH3; Y = H 

TTC 

5 ppm 

TTC 

5 ppm 

3 

147,650 

11; 15 

125,651 

4 

39,221 

12; 14 

128,746 

5 

56,670 

13 

138,359 

6 

153,261 

16 

144,516 

7 

107,622 

17; 21 

113,156 

8 

110,372 

18; 20 

129,200 

9 -

142,668 

19 

118,762 

10 

129,442 

C (CH3) 

20,911 

Chat 5: Ar = 2-thienyl; X = H; Y = H 

TTC 

5 ppm 

TTC 

5 ppm 

3 

147,780 

11; 15 

128,64 

4 

43,166 

12; 14 

125,743 

5 

59,334 

13 

132,111 

6 

128,836 

16 

145,601 

7 

125,313 

17; 21 

113,492 

8 

126,837 

18; 20 

128,772 

9 

125,029 

19 

119,105 

10 

144,396 

Vdi cac du kien phd thu dugc va qua phan tfch ciu tao cua cac 4,5-dihidro pirazol dugc xac 
dinh holn toan phu hgp. 

Sit dung phuang phIp ban kinh nghiem AMI tdi uu hoi cl'u hinh cua 4,5-dihidropirazol ta 
thu dugc kit qua sau: RMS gradien: 0,1 kcal/mol; vdng lap tdi da 600; mat do dien tich thu dugc 
nhu sau: ,\ 

-0,158 .0,157 

-0,458 
: -0,158 .0,157 

0 , 1 1 8 _ ^ : K .0 056 

-0,11 

-0,159 .0,159 

-0,462 -0,403 

.+0,035 

-0,151 

n i i i -<^'135 -0,111^=^ -0,182 
-CH, 

-0,172 N 

-''^^M^0,059^-'0,025 -0,091 

-0,110 -0,141 

-0,153 -0-114 
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Ca'u hinh tdi uu cua 4,5-dihidro pirazol la 
ciu hinh khdng phang trong dd mat phlng nhan 
thiophen nim vudng gdc vdi mat phang vdng 
pirazolin va vdng benzen cua hgp phin xeton. 
Nhan tham d vi tri lech so vdi mat phang chiia 
ndi ddi C=N va nhan tham d vi tri 3 II 33°. 

THUC NGHIEM 

Diem chay do theo phuang phap mao quan 
tren may do diem chay Stuart (Anh). 

Phd IR ghi tren may: Nicolet-impact-400 
FITR va phd IH va '^C-NMR ghi tren may 
Avance 500 MHz ciia hang Brucker, Vien Hoa 
hgc - Vien Khoa hgc va Cdng nghe Viet Nam 

Phuong phap chung: tong hgp d in xuait 4,5-
dihidro pirazol 

Hoa tan 1,98 gam 3-aryl-1-phenylpro-2-en-
2-on (0,01 mol), 1,445 gam phenylhidrazin 
clohidrat (0,01 mol) vao 25 ml etanol tuyet ddi. 
Dun each thuy hdi luu 6 gid. de ngugi qua dem, 
Igc tach san pham rita bing etanol 80°. san pham 
la cac tinh the khdng mau, kit tinh lai bing 
etanol tuyet ddi. nhiet dd ndng chay 132 -
132°C. 

Kit qua xem bang 1, 2, 3 va 4. 

KET LUAN 

Ngung tu Claisen-Schmidt ciia cac andehit 
chifa di vdng 0,S va cac aryl metyl xeton thu 
dugc cac xeton-or,y^khdng no. Tir cac a,/3-\eton 
khdng no cho phan ling vdi phenyl hidrazin thu 
dugc cac 4,5- dihidropirazol chiia di vdng O, S. 
Ca'u tao cua cac 4,5-dihidropirazol dugc xac 

dinh bang phuong phap phd IR, 'H-NMR, '^C-
NMR. 

Ca'u hinh va mat do dien tich cua phan tit 
4,5-dihidropirazol dugc tinh toan theo phuang 
phap AMI. 
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