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TONG HQOP MOT SO HQP CHAT CHUA DI VONG PYRAZOLE
TU 4-NITROAXETOPHENON

NGUYEN TIEN CONG', DUONG MINH TU™

TOM TAT
Etyl 4-(4-nitrophenyl)-2,4-dioxobutanoat (1) dugc tao thanh trong phan iing giira 4-
nitroaxetophenon va dietyl oxalat. Phan umg giita hop chat (1) voi luong du hydrazin tao
thanh hon hop 5-(4- nitrophenyl)pyrazole-3-cacbohydrazide va 3-(4-nitrophenyl)pyrazole-
5-cacbohydrazide, nhitng chat nay tiép tuc dwoc chuyén héa thanh cdc hidrazide N-thé
(34p). Ngodi ra, hai dan xuat (4p..) chita dong thoi hai di vong pyrazole va 1,3,4-
oxadiazoline ciing di dwoc tong hop qua phan ing cua cdc hidrazide N- thé twong ung
(3b-0) voi anhydrit axetic. Cac hop chdt chira di vong pyrazole déu chua duoc tim }‘hay
trong cdc tai liéu tham khdo; cdu tric cia ching déd dwoc xdc nhdn qua phé IR va phé 'H-
NMR.
Tir khoa: hidrazide, pyrazole, 1,3,4-oxadiazoline.
ABSTRACT
Synthesizing some derivatives containing pyrazole heterocycle from 4-nitroacetophenone

The reaction between 4-nitroacetophenone and diethyl oxalate in the presence of
sodium ethylate created ethyl 4-(4-nitrophenyl)-2,4-dioxobutanoate (1). The reation
between (1) and the remaining hydrazine formed a mixture of 5-(4-nitrophenyl)pyrazole-3-
carbohydrazide and 3-(4-nitrophenyl)pyrazole-5-carbohydrazide, which continue to
transform into N-substituted hydrazides (3.p. Besides, two derivatives (4p..) containing
two pyrazole heterocycles and 1,3,4-oxadiazoline were synthesized from the reaction
between N-substituted hydrazides (3p..) and anhydride acetic. All of the derivatives

containing pyrazole heterocycles haven’t been found in other materials. Their structures
were confirmed by IR and 'H-NMR spectral data.

Keywords: hidrazide, pyrazole, 1,3,4-oxadiazoline.

1. Mé dau

Céc hop chét chira di vong pyrazole dang nhan dugc su quan tam nghién ctru cua
nhiéu tic gia boi hoat tinh sinh hoc phong phu cua ching. Mot s6 dan xuat chua di
vong pyrazole co6 tac dung dleu tri hen suyen, viém khop, tang hoat tinh cua mot sO
enzim... [3,4]. Mot sb dan xuit khac c6 kha ning khang khuén, khang nam, trc ché
hoat dong cia khéi u [1]. Bén canh d6, cac hidrazide va dan xuét cua chung nhu

hidrazide N-thé, di vong oxadiazoline,... ciing 1a nhitng trung tdm mang nhiéu hoat
tinh. [2,6]
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Véi mong mudn tim kiém nhimg hop chit méi chira di vong pyrazole dong thoi
chtra nhitng nhom chirc ¢6 hoat tinh cao, ching tdi tién hanh tong hop cac dan xuét 1a
este, hydrazide, hydrazide N-thé va dan xuét chaa di vong 1,3,4-oxadiazoline di tur 4-
nitroaxetophenon va dietyl oxalat.

2. Thuc nghiém

Este 4-(4-nitrophenyl)-2,4-dioxobutanoat (1) dugc tao thanh qua phan tng ngung
tu Claisen giita 4-nitroaxetophenon va dietyl oxalat khi c6 mit natri etylat. Tiép tuc
thuc hién phan ung khép vong pyrazol gitta (1) v6i hydrazin hydrat thu duogc 5-(4-
nitrophenyl)pyrazole-3-cacbohydrazide (2). Khi cho hop chét (2) tic dung véi céac
andehit thom khéc nhau tao ra cac dan xuét hidrazide N-thé 3.1 Cudi cung, thuc hién
phan ng ngung tu kheép vong 1,3,4-oxadiazoline gitra (3p.) vO1 anhyrit axetic dé thu
dugc cac din xudt chira ddng thoi 2 di vong pyrazole va 1,3,4-oxadiazoline (4y.). Cac
chuyen héa duoc thuc hién theo so dd ¢ hinh 1.

Téong hop etyl 4-(4-nitrophenyl)-2,4-dioxobutanoat (1): Cho hdn hop gom 1,15¢
natri va 35 ml etanol khan vao binh ciu 100 ml. Sau khi natri di tan hét, cho tir tur
8,26g p-nitroaxetophenon vao binh phan tng roi thém tiép 6,7 ml dietyl oxalat. Khudy
hdn hop trong 8 gid, sau d6 dé hon hop yén trong 24 gio. Lam lanh va cho hdn hop vao
100ml dung dich axit HCI 2M. Loc ldy chit rin mau nau do, két tinh lai bang etanol.
San pham tinh khiét 1a chat rdn mau ndu do, néng chay 115-116°C. Hiéu suat 48,2%.

Téng hop 5-(4-nitrophenyl)pyrazole-3-cacbohydrazide (2): Cho 5,3g (1) (0,02
mol) vao binh ciu 100ml va thém etanol dé hoa tan hét chat ran, thém 8,5ml hydrazin
hydrat 80%. Pun hoi luu hdn hop phan tng trong 6 gio rdi dé ngudi, loc 1y chit rin
mau vang tach ra, két tinh lai bang dioxan: nuéc (1:1). San pham tinh khiét & dang tinh
thé mau vang, c6 nhiét do nong chay 170-172°C. Hiéu suat 57%.

o o — o

R=5-Br-2-OH (3,); 4-OCH;(3, 45); 4-N(CH3)>(3, 4c); 4-Cl (3a); 4-NO>(3.); 4-
CH;3(39)

Hinh 1. So do téng hop
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Tong hop cic N -aryliden-5-(4-nitrophenyl)pyrazole-3-carbohydrazide (3, f)
Cho 1,24g (2) (0,005mol) vao binh cau 100ml, hoa tan bang luong vira du dioxan roi
thém tiép 0,005mol andehit thom. Pun héi lvu hdn hop phan tng trong 4 gid, sau d6 dé
nguoi, loc léy chét ran tach ra. Két tinh lai chét ran thu duoc bang dung dich nudc:
DMF (1:2).

Tong hop 1-(2-(4-(dimetylamino)phenyl)-5-(5-(4-nitrophenyl)pyrazole-3-yl)-
1,3,4-oxadiazol-3-yl)etanon va 1-(2-(4-metoxyphenyl)-5-(5-(4-nitrophenyl)pyrazole-
3-yl)-1,3,4-oxadiazol-3-yl)etanon (4,..): Cho 0,0lmol (3,.)va 8ml (CH3CO),O vao
binh cau 100ml. Pun hoi lvu hdn hop phéan tng trong 4 gio. Sau khi dé ngudi, d6 hdn
hop phéan tng vao mot cdc nude lanh, loc 1iy chat ran tach ra, rira bang nudc lanh va
két tinh lai bang dioxan : etanol (1:1).

3.  Két qua va thio luan

Etyl 4-(4-nitrophenyl)-2,4-dioxobutanoat (1) duoc tong hop qua phan ing ngung
tu Claisen gilra 4-nitroaxetophenon va dietyl oxalat khi c6 mat bazo manh (natri etylat)
lam xuc tac. Trén pho IR cua (1) thdy xuat hién cac plC hap thy tiéu biéu: 3124 cm®

(Cspz -H), dam pic hap thy trong Vung 3000 — 2850 cm ! qac trung cho dao dong hoa tri
cta lién két don (Cyp3-H), 1728cm’ 1(C=0), 1578 cm™ (C=Com).

Hinh 2. Mt phan phé 'H-NMR ciia hop chat (2)
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Hop chat 5-(4-nitrophenyl)pyrazole-3-cacbohydrazide (2) dugc tong hop tir (1)
va hidrazin hydrat. Trén phd IR cua (2), ngoai sy xuat hién cta céac pic hap thy & 3192
cm’ va 3123cm™ dic tru’ng cho dao dong h(’)a tri cia nhom >NH, con co cac pic hap thu
tiéu biéu: 3080 cm’ (Cspz H), 1690cm’ (C 0), 1645cm™ va 160lcm™(C=N va
C=Cihom)- Pho '"H-NMR cua (2) xuat hién day du cac tin hiéu véi cudng d6 nhu du
kién. Tuy nhién, cac tin hiéu thuong c6 dang ghép cua 2 b tin hiéu; dic biét, proton
trong nhom NH cua di vong pyrazole cho 2 tin hi¢u 10 rét voi ti 1€ cuong do khoang 7:
3 (lan luot & 9,87ppm va 9,49ppm - xem hinh 2). Chung ti cho rang, trong phan g
ctia hop chit (1) — mot hop chét 1,3-dicacbonyl bat dbi xtng — véi hidrazin hydrat da
tao thanh hdn hop ddng phan 5-(4-nitrophenyl)pyrazole-3-cacbohidrazide va 3-(4-
nitrophenyl)pyrazole-5-cacbohidrazide:

HN*

5
o o N—NH
L \A 4 A
NH,NH, 7 8
COOC;,H;5 4> CONHNHz + 1 pi CONHNH,
3
O,N O,N

2

Su khac biét vé ti 1é cuong do gitra 2 bo tin hi¢u trén phé 'H-NMR (Gng véi ti 1€
mol giita hai dong phén tao thanh) do su khic nhau giita cic nhém thé va diéu kién
phan g so voi cac phan tng khep vong pyrazole ma cac tai liéu [7,8] dd mo ta. Sy tao
thanh hon hop hai dong phan pyrazole cling la diéu thuong gip khi tong hop di vong
nay tir cac hop chit 1,3-dicacbonyl bat ddi xting nhu di mé ta trong cac tai liéu [5,7,8].
Céc tin hiéu trén phd 1H-NMR ctia hai dong phan nay 1a: & 14,00ppm (1H, singlet, H"),
8 9,87ppm va 9,49ppm (1H, broad, H’), § 8,31ppm (2H, doublet, J = 8,0Hz, H'?), &
8,06ppm va 8,01ppm (2H, doublet, J = 850Hz, H**), § 7,34ppm va 7,32ppm (1H,
singlet, H®), & 4,56ppm (2H, broad, H®).

Bing 1. Két qua tong hop va mét s6 tin hiéu trén phé IR ciia cac hydrazide N-thé
(Xem cong thirc o bang 2)

Hop " (OC) Hi@u Tan s6 (cm™)
"2 tnc suat _ C=C,
chat (%) O-H N-H |C-H,, | C=0 C=N
3. | 5-Br-2- 203- 65,5 3489 | 3190 - 1692 1605
OH 205
3p | 4-OCH; 184- 60,5 - 3169 | 2916 1667 1609
186 3119 | 2848
3. |[4-N(CHj3), | 206- 61,5 - 3160 | 2917 1663 1598
208
3¢ | 4-Cl 200- 59,4 - 3140 - 1682 1591
202 3111
3. | 4-NO, 194- 57,4 - 3188 - 1670 1603
195 3163
3¢ | 4-CH; 199- 60,3 - 3185 - 1667 1604
200
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Bing 2. Cdc tin hiéu trén phé 'H-NMR ciia cdc hydrazide N-thé

| \ 7

N

L Tin hiéu (5, ppm va J, Hz)
Vi tri
3. 3p 3 34 3. 3¢
1 8,35 (*) 8,34 (d) 8,33 (d) 8,34 (d) 8,34 (%) Igﬁ (d)
J=8,5 J=8,5 J=8,5 8,0
3 8,11 (*) 8,09 (d) 8,09 (d) 7,54 (d) 8,34 (*) 7,28 (d)
=85 J=85 J=85 4 J=8,0
5 11,30 (s) | 11,75 (br) - 11,98 (br)1 12,22 (br) | 11,89 (s)§
11,34 (s) 11,73 (s)
6 7,56 (s) 7,49 (s) 7,48 (s) @41@ 7,55 (s) (3 7,51 (s)
7,49 (s) 2 9
7 14,29 (s) | 14,13 (br) - 14,13 (br) | 14,22 (br) | 14,15 (br)
14,19 (s)
8 8,70 (s) 8,42 (s) 8,33(d) | 849(br) | 8,62(br) | 8,50 (br)
8,62 (s)
9,10 | 7,85 (s) 7,68 (d) 755(d) | 7,76 (br) | 8,13 (br) | 8,13 (br)
7,73 (s) J=8,5 J=28,0
11,12 | 7,40 (%) 7,03 (d) 6,76 (d) 8,13 (%) 8,01 (*) 7,64 (%)
6,91 (*) J=8,5 J=28,0
13 12,23 (s) 3,82 (s) 2,98 (s) - - 2,50 (s)

Ghi chii: dau (*): tin hiéu bi chong chat, khéng phan gidi dwoc

Hai hop chat (4, 4.) dugc tong hop qua phan ng giira anhydrit axetic vdi cac
hop chét (3, 3.) twong ung. Trén phod IR cia (4p,c) ngoai su xuat hién thém cic pic tng
voi dao dong hoa tri cia lién két C=0 & 1720cm™ va 1750cm™ van con théy su xuét
hién ctua pic N-H & khoang 3125cm™ chimg t6 chi xay ra phan mg tao vong
oxadiazoline ma khong xay ra phan ng axyl hoa ¢ nguyén tir nito trong vong pyrazole
(diéu nay phu hop voi viée xuat hién mot tin hiéu cia nhom CHj trén phd 'H-NMR cuia
cac chat nay). Thay d6i rd nhét trén phd '"H-NMR ciia (4,c) 50 V6i cac hidrazide N-thé
3y, 30) 1a su xuét hién tin hiéu singlet c6 cuong do tuong ddi bﬁng 30 gén 2,50ppm
ung voi cac proton trong nhom C(O)CHjs. Trong khi do, tin hiéu cua proton trong nhom
imin CH=N (singlet, IH & khoang 8,30+8,40ppm) khong con nita ma lai thdy tin hiéu
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singlet c6 cuong do twong ddi bang 16 gan 8,00ppm dac trung cho tin hi¢u ctua proton
trén vong pyrazole. Dic diém ndi bat vé téng hop va phod ciia cac hop chit (4, 4.) nhu
sau:

Hop chit (4,): t, = 209-210°C; hiéu suat H = 45%; IR: 3123cm™ (N-H), 1748
cem” va 1721em™ (C=0), 1693cm™ va 1604cm™ (C=N va C=C thom); 'H-NMR: &
8,31ppm (2H, doublet, J = 8,5Hz, Ar-H), o 8,23ppm (2H, doublet, J = 8,5Hz, Ar-H), 6
6,93ppm (4H, multiplet, Ar-H), 6 8,09ppm (1H, singlet, vong oxadiazoline), 6 8,03ppm
(1H, singlet, vong pyrazole), 6 3,73ppm (3H, singlet, CH;0), 6 2,50ppm (3H, singlet,
C(O)CHy).

Hop chit (4.): t,. = 212-213°C; hiéu suat H = 52%; IR: 3125cm™ (N-H), 1757
cm” va 1720cm™ (C=0), 1689cm™ va 1604cm™ (C=N va C=C thom); 'H-NMR: &
8,31ppm (2H, doublet, J = 8,5Hz, Ar-H), o 8,21ppm (2H, doublet, J = 8,5Hz, Ar-H), 6
6,79ppm (2H, multiplet, Ar-H), & 6,65ppm (2H, multiplet, Ar-H), & 8,06ppm (1H,
singlet, vong oxadiazoline), & 7,93ppm (1H, singlet, vong pyrazole), & 2,87ppm (6H,
singlet, (CH;),N), 6 2,50ppm (3H, singlet, C(O)CHj;).

Céc céac hop chét (4.) ciing xay ra hién tuong d6ng phan nhu cac hop chat (2) va
(3,.1) O trén nén nhiéu tin hiéu mat di nét dic trung cua hinh dang van phd. Do hinh
thanh di vong 1,3,4-oxadiazoline nén tin hiéu H® (gin v6i Csp’ & vong oxadiazoline)
dich chuyén vé truong manh hon so v6i khi con ¢ cac hop chat (3,.) twong ung (gin
v6i Csp’ trong nhém imin). H’ gin vé6i nguyén tir nito cia di vong pyrazole linh dong
va c6 kha nang trao doi v6i dung moi nén khong cho tin hiéu trén pho cua cac hop chat

(4b-c)
4. Kétluan

Chin hop chat chira di vong pyrazole (bao gém 01 hidrazit, 06 hidrazit N-thé va
02 dan xuat chtra di vong 1,3,4-oxadiazoline) di dugc tong hop. Két qua nghién ctru
cho thdy cac chit nay déu ton tai dudi hai dang dong phan 1a dan xuat cta 5-(4-
nitrophenyl)pyrazole-3-cacbohidrazide va 3-(4-nitrophenyl)pyrazole-5-cacbohidrazide.
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