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ABSTRACT

By condensation of furfural or thiophen-2-carboxaldehyde with aryl methyl ketone have been
synthesized a,f-unstaturated ketones. These ketones 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 AM1.

Di vong 4,5-dihidropirazol duoc nhiéu tic
gia quan tam va nghién ciiu béi chiing ¢6 hoat
tinh sinh hoc manh dic biét 12 kha ning ngan
~ can su phat trién clia c4c t€ bao ung thu.

Phuong phdp chung dé téng hgp din xudt
4,5-dihidropirazol di tir xeton-e,f-khong no.
Cic hgp chit xeton-g,f-khong no duge téng
. . ) ) ) . hgp tir phan Ung cua andehit thom véi aryl
_ Trong cbng trinh nay ching t6i nghién ¢t meryixeton theo so d6 phan tng duéi day [1, 2,
tong hgp va xdc dinh cdu tric cia cic 4,5- 7).
dihidropirazol chita di vong O, S [3 - 6].

/ \ NaOH/etanol / \
C—CHy + O=CH—Ar ————> C—CH=CH—Ar
XK I 0°C xR
o) .
D (In
X =H, Br, CH; Ar = 2-furyl, 2-thienyl

Hop chit 4,5-dihidropirazol dugc tdng hop tir xeton-a,Fkhong no va phenylhidrazin trong
dung moi etanol véi su ¢ mat cia xtc tac 1a cdc axit HCl, CH;COOH.

Phan Ung dugc thuc hién tai di€u kién nhiét do s6i cia dung moi trong 4 dén 8 gio. San
phdm cla phan tng dugc tich ra dudi dang két tha duoc rira sach va két tinh lai béng etanol tuyét
d6i, duoc kiém tra do tinh khiét bing phuong phap do diém nong chay va sac ki ban mong.
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. X=HBr,CH; Y=H,NO, Ar =2-furyl, 2-thienyl
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Bdng I: Két qua tdng hop din xudt 4,5-dihidropyrazol

Chat Ar X | Y Tnc, °C Mau Hiéu sust, %

1 2-furyl H H 131-132 Khéng mau 72
2 2-furyl Br H 142-143 Khong mau 75
3 2-furyl CH, H 126-127 Khéng mau 73
4 2-furyl’ Br | NO, 210-211 Vang 80
5 2-thienyl H | H 141-142 Khong mau 78
6 2-thienyl Br | H 139-140 Khong mau 70
7 2-thienyl | CH, .| H | 136-137 Khoéng mau 76

Trén phé IR cla cic 4,5-dihidropirazol xu4t hién cic pic dic trung cho dao dong cla lién két
C=N trong khoang 1589 cnr' dén 1597 cm™. Dinh hap thu tai 1314 - 1326 cm™ dac trung cho dao
dong hod tri clia lién k&t C-N.

Bdng 2: Phé IR clia cdc 4,5-dihidropirazol

Chat Ar Y X Vean, cm? Ve cm!
1 2-furyl . H H 1593,95 1325,02
2 2-furyl H Br 1589,40 1325,15
3 2-furyl H , CH, 1593,95 1326,07
4 2-furyl NO2 Br 1590,04 1303,83
5 2-thienyl H H 1595,75 1314,05
6 2-thienyl -H Br 1596,63 1320,90
7 2-thienyl H CH, 1596,63 1320,90
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Trén ph6 cong hudng tir proton clia hop chat 4,5- dihidropirazol téng hop dugc cho thdy néi
doi trans-vinyl trong xeton-a,f-khong no dé bi€n mét, bén canh d6 xu4t hién hai pic trong ving 3-4
ppm dac trung clia nhém CH, c6 hang s6 tuong tic J,.,, dac trung cha vong 4,5-dihidropirazol (11-
13Hz), chting minh phan tng déng vong 4,5-dihidro pirazol cla xeton-a,khong no da thanh cong.
Ngoai ra trén phd cdn cho thdy céc tin hiéu cong hudng cta céc proton trong nhan thom trong
khoang 6-8 ppm.

Bdng 3: Phd '"H-NMR cta 4,5-dihidropirazol

Chat 1 Ar =2-furyl; X=H; Y=H
TT proton 1 2 3 4 5 6
8 ppm 7,559 6,383 6,435 5,619 3,806 3,375
S6 dinh
Hing s6 J(Hz) 1,,=1,5 1,,:=3,0 I.=175; 1,5=6,0;, 1, =120
TT proton 7; 10 8;9 11; 14 12; 13 15 16
8 ppm 7,774 7,456 7,145 7,214 7,396 6,775
S6 dinh 2 3 2 3 3 3
Héng s6 J(Hz) J,5=80 J112.=8,0 I 5=80 | Jigp =
' 8,0

Chat 2 - Ar =2-furyl ; X=Br; Y=H
TT proton 1 2 3 4 5 6
S ppm 7,561 6,373 6,441 5,633 3,772 3,352
S6 dinh 4 4 4 4 4 4
Hing s6 J(Hz) J4=2.5 J,,=3,5 J5.6=17,57J,5=5,5J,:=12,0
TT proton 7,10 8;9 11; 14 12; 13 16
8 ppm 7702 | 7,632 7,141 7,192 6,774
S6 dinh 2 2 2 3 3
Hing s6 J(Hz) | J,5=8,0 | Juu=8,0 | Jais= 8,0 Toa= 38,0
Chat 3 Ar = 2-furyl ; X=CH,;; Y=H :
TT proton 1 2 3 4 R 6

. 8 ppm 7,554 6,379 6,416 5,559 3,752 3,335
S6 dinh 4 4 4 4 4 4
Hing s6 J(Hz) J,,=1,5 J,,=3,0 J.=17,5; J,.5=6,5; J.=12,5
TT proton 7,10 8;9 11; 14 12; 13 15 16
S ppm 7,665 7,252 7,152 - 7,213 3,221 6,775
S6 dinh 2 2 2 3 1 3
Hang s6J(Hz) | J75=8,5 | Jup=8.0 |Jn=8,0 Tiea= 1,5
Chat 4 Ar = 2-furyl ; X =Br; Y = NO,
TT proton 1 2 3 4 5 6
5 ppm 7,571 6,407 6,556 5,916 3,908 3,513
S6 dinh 4 4 4 4 4 4
Hang s6 J(Hz) | 1,,.=1,5 1,,=3,5 T, =18,0; Jos=4,5; J,=12,0
TT proton 7; 10 8; 9 11; 14 12; 13 15 16
S ppm 7,791 7,689 7,262 8,101
S6 dinh 2 2 2 2
Hing s6 J(Hz) J.3=8,5 J.,=9.5
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Chat 5 Ar = 2-thienyl ; X=H; Y=H
TT proton 1 2 3 4 5 6

S ppm 7,381 6,960 7,130 5,833 3910 3,264
S6 dinh 4 4 4 4 4 4
Hang s6 J(Hz) J,,=50 J,5=3,5 =175 1,5=6,0 J, =115
TT proton 7;10 8,9 11; 14 12; 13 15 16

S ppm 7,773 7,452 7,133 7,204 7,396 6,778
S6 dinh 2 3 2 3 3. 3
Hang s6 J(Hz) J,s =8,0 Jiz =80 V03 =7,0

Chat 6 Ar = 2-thienyl ; X =Br; Y =H

TT proton 1 2 3 4 5 6

3 ppm 7,140 6,954 7,383 5,865 3,881 3,246
S6 dinh 4 4 4 4 4 4
Hing s6 J(Hz) J,.,=5,0 J,.=3,5 Jo=175 1,5=5,5 J,=12,0

TT proton 7, 10 8;9 11; 14 12; 13 16

8 ppm 7,701 7,622 7,113 7,185 6,774

S6 dinh 2 2 2 3 3

Hang s6 J(Hz) | J;5 =85 Tz =85 T3 =75

Chat 7 Ar = 2-thienyl ; X =CH,; Y=H

TT proton 1 2 3 4 5 6

5 ppm 7,371 6,950 7,132 5,792 3,865 3,215
S4 dinh 4 4 4 4 4 4
Hing s6 J(Hz) J,,=5,0 1,5=3,0 Jo=17,5 5=5,5 J,.:=12,0
TT proton 7: 10 89 11; 15 12; 14 16 15

5 ppm 7,110 7,660 7,251 7,161 6,747 2,342
S6 dinh - 2 2 2 3 3 1
Hing s6 J(Hz) | J,5=8,0 J.,=8,0 Join=175

Trén phé "C-NMR clia c4c 4,5-dihidropirazol cho thay pic 187,7 ppm déc trung clia nguyén
tlr C trong nhém CO cha xeton-a,ﬂkhéng no di bién mit, nhung xust hién thém tin hiéu ccf)ng
hudng & 56,8 ppm dac trung cia nguyén tir C trong nhém metin (CH) ndi véi nguyén tlr N bac 3 cla
vong pirazol chiing té phan iing déng vong da thanh cong. Ngoai ra tren phd cdn cho thdy dit kién

phd thu dugc hoan toan phit hgp véi cong thic dy kién.

Bdng 4: Phé cong hudng tir hat nhan”C-NMR cia 4,5-dihidropyrazol

Al

Chat 2: Ar = 2-furyl ; X=Br; Y=H _
TTC 3 4 5 6 7 8 9 10
§ppm | 146,545 38,847 56,806 152,976 | 107,820 | 110,366 | 142,776 | 131,397
TTC 11; 15 12; 14 13 16 17; 21 18;20 19
8 ppm 128,773 | 131,562 | 121,746 | 144,047 | 113,269 .127,535 121,476
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Chat 3: Ar =2-furyl ; X=CH,; Y= H B

TTC |3 ) 5 6 7 g 5~ 110
5ppm | 147,650 | 39,221 | 56,670 | 153261 | 107,622 | 110,372 | 142,668 | 129,442
TTC 115 |12.14 |13 |16 17,21 | 18.20 ] 19 Cam

Sppm | 125,651 | 128,746 | 138,359 | 144,516 | 113,156 | 129,200 | 118,762 | 20,911
Chat 5: Ar = 2-thienyl ; X =H; Y=H

TIC |3 4 5 6 7 8 9 10
5ppm | 147,780 | 43,166 | 59,334 | 128,836 | 125,313 | 126,837 | 125,029 | 144,396
TIC |1L;15 |1214 |13 |16 17,21 | 18,20 |19

Sppm | 128,64 | 125,743 | 132,111 | 145,601 | 113,492 | 128,772 | 119,105

Véi cdc dit kién phé thu dugc va qua phan tich céu tao cla céc 4,5-dihidro pirazol dugc xdc
dinh hoan toan phu hop.

Str dung phuong phdp ban kinh nghiém AM1 t6i wu hod c&u hinh ctia 4,5-dihidropirazol ta
thu dugc két qua sau: RMS gradien: 0,1 kcal/mol; vong lap t6i da 600; mat do dién tich thu duoc
nhu sau: _,;
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Céu hinh t6i vu cla 4,5-dihidro pirazol la
cdu hinh khong phang trong d6 mat phang nhan
thiophen ndm vuéng géc véi mat phing vong
pirazolin va vong benzen cla hop phdn xeton.
Nhén thom & vj tri 1éch so v6i mat phing chiia
n8i d6i C=N va nhan thom & vi tri 3 1a 33°.

THUC NGHIEM

Diém chay do theo phuong phip mao quan
trén may do diém chay Stuart (Anh).

Phé IR ghi trén mdy: Nicolet-impact-400
FITR va phé 1H va “C-NMR ghi trén mdy
Avance 500 MHz cua hang Brucker, Vién Hod
hoc - Vién Khoa hoc va Cong nghé Viét Nam

Phuong phap chung: téng hop dan xuat 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 tuyét déi.
Pun cich thuy héi luu 6 gis. dé nguodi qua dém,
loc tach san phdm rira bang etanol 80°. san phim
la céc tinh thé khong mau, két tinh lai bing
etanol tuyét d6i. nhiét d6 néng chay 132 -
132°C.

Két qua xem bang 1,2,3 va 4.
KET LUAN

Ngung tu Claisen-Schmidt cia cdc andehit
chia di vong O,S va cdc aryl metyl xeton thu
dugce céc xeton-a, Fkhong no. Tir cdc ¢,fxeton
khong no cho phéan tng véi phenyl hidrazin thu
dugce cdc 4,5- dihidropirazol chda di vong O, S.
Cau tao cua céc 4,5-dihidropirazol dugc xic

dinh bang phuong phap phé IR, 'H-NMR, "*C-
NMR.

Cdu hinh va mat do dién tich cua phan tu
4,5-dihidropirazol dugc tinh todn theo phuong
phip AMI.
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