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Abstract

The reactions of some unsaturated o,B-ketones with hydrazines and some its derivatives were investigated.
Unsaturated o,-ketones reacted with hydrazine derivatives RNHNH, in acetic acid/sodium acetate to give 1-R-3,5-
diaryl-2-pyrazolines. The reaction of unsaturated o,p-ketones with hydrazine, however, gave l-acetyl-3,5-diaryl-2-
pyrazolines. The structure of the obtained compounds were confirmed by IR, UV, NMR spectra. Photoluminescence of

some compounds were also investigated.

1. MO PAU

Gan day, cac hop chit chtra di vong pirazolin
dugc quan tam nghién ctru [1 - 4, 6, 7] do chung co
nhiéu tmg dung quan trong nhu dugc dung didu ché
thubc gdy mé, giam cing co, thudc x4, chong ting
huyet ap, chng suy nhuoc, chong vi trung, tri bénh
vé than kinh,...[6, 8, 9]. Nhiéu hop chit chira di
vong 2- pirazolin con c6, kha niang khang nim,
khang khuén va chdng lai cac qua trinh oxi hoa [10];
mot sb hop chét 1,3,5-triaryl-2- -pirazolin con ¢ thé
ing dung lam diot phat quang va la chat van chuyén
cac 16 trong trong vat liéu ban dan tng dung cho pin
nang lwgng mat trdi,... nho dac tinh phat quang [7,
9,11, 12].

2. THUC NGHIEM
2.1. Téng hop cac chat
Céc xeton a,p-khong no duoc tong hop theo [8].

Phan Gng xay ra kha thuin lgi, cho hi€u suat cao.
Viéc tong hop cac chat chura di vong pirazolin dugc

CH3@ CHO

CH;COC¢H,X

tién hanh bang cach dun hoi luu xeton véi hidrazin
hodc dan xuat ctia hidrazin trong dung méi con tuyét
d6i co vai giot axit HCI 36% lam xuc tac [3] hodc
trong dung moi axit axetic bang cd mat natri axetat
[10].

2.2. Nghién ciru ciu triic va khiao sat tinh chat
quang

Ph6 hdng ngoai do dudi dang vién nén voi KBr
trén may FTS-6000; Phd cong hudng tir hat nhan
('"H-NMR) duogc do trong dung mdéi DMSO hoic
CDCl; trén may BRUKER XL-500; Pho khdi lugng
cua cac hop chat nghién ctru duoc ghi theo phuong
phap LC-MS trén may Hewllet Packard Mass
spectrometer 5989B MS tai Vién Hoéa hoc, Vién
Khoa hoc va Coéng nghé Viét Nam. Ph huynh
quang phan tr cia cac chit duoc do trén may HP
340-LP 370 cua truong PH Khoa hoc Ty nhién —
PHQG Ha N¢i. Budc song kich thich trong qua
trinh do 1a 325 nm. Phé electron (UV-Vis) cua Cac
chit dwoc do trén may Heios Ao UV-Vis
Spectrophotometer.

CeHsX

—,CH3<@>CH=CHCOC6H4Xpw> Ar «£’<N
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R
Trong do6:
X R
4-Br H,NCO-; CH;CO-; C¢Hs-; 4-O,NCeHy-
H HZNCO', CH3CO-, C6H5-; 4-02NC6H4-;
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3. KET QUA VA THAO LUAN
3.1. Tong hop cdc o,B-xeton khong no

C6 rat nhiéu phuong phép tong hop cac xeton
a,B-khong no, nhung thong dung nhét 1a phan tng
ngung tu andol-croton. Trong céng trinh nay, xeton
a,B-khong no dugc tong hop tir axetophenon va p-
bromaxetophenon véi xtc tic co thé 1a axit hoic
bazo. Cac xeton o,-khong no thu duogc la chét rén,
c6 nhiét do soi cao hon andehit va hop phin
axetophenon ban dau; tan tdt trong cac dung moi
DMF, ete, axeton, DMSO; it tan trong rugu va
khong tan trong nudc. Trén co sé xac dinh nhiét do
nong chay, hinh dang bé ngoai, phan tich ph hong
ngoai, cong hudng tir va phd khdi luong da cho phép
khrfmg dinh cac xeton a,p-khong no da dugc tao ra.
Tinh chit cua cac xeton a,B-khong no duoc trinh
bay ¢ bang 1.

3.2. Tong hop cac hop chit chia di vong
2-pirazolin

C6 nhiéu phuong phap tong hop cac hop chét

Pham Van Hoan va cong su

chua di vong 2-pirazolin tr xeton o,f- khong no.
Theo cac tai liéu nghién clru va dya vao diéu kién
sin c6 cua phong thi nghiém, ching t6i tién hanh
tong hop cac hop chat chira di vong 2-pirazolin theo
phuorng phap dugc trinh bay & tai li€u [10] Do tinh
khiét cua cac chat da duorc kiém tra bang cach do
nhiét d6 noéng chay, sic ki ban moéng voéi hé dung
moi etyl axetat : n-hexan véi ti 16 2 : 3 (theo thé tich)
va qua cac phuong phap phd. Két qua cho thiy cac
chét téng hop dugc c6 do tinh khiét cao va cac dic
diém khac hdn so véi cac xeton a,B-khong no ban
dau. Trong mot sb trudng hop, hdn hop phat huynh
quang ngay sau mot thoi gian phan tng cho thay sy
xuét hién ciia san pham 2-pirazolin.

Trén phd hdng ngoai ciia cic san phim 2-
pirazolin khéng con van hip thu dic trung cho dao
dong hoa tri cua lién két C=0 chung t6 phan tng
khép vong da xay ra (Bang 2). Phd khéi luong cua
cac chit cho gia tri M+1) phu hop véi gia tri phan
tir khoi cta cac chét dy kién. Trén co so phan tich
phé NMR va phé khéi lwong cua cac chét tong hop
dugc, cho thdy c6 su phu hop voi cdu trac phan tir
ctia cac chét du kién.

Bdng I: Tinh chat cua cac xeton o,B-khong no

Xeton a,3-khong no

Tinh thé kh01 mau Vang twoi, ty=

IR: ve= -0, 1661 cm™; ve_c (benzen) 1598 cm™ 5 Vyinyl  trans
992 ¢cm’! ; Ve _pr 664 cm’!

165,5°C; H 95%;

HSCQCH:CH-COQ

Tinh thé hinh kim, mau vang, t,= 93,5°C; H 85%;

IR: vco, 1654 cm’l; ve—c (benzen) 1597 cm'l; Vyinyl - trans
(1) 994 cm';

Phan tng cda cac xeton a,p-khong no (I) va (II)
v6i hidrazin (NH,) trong dung moéi axit axetic da
khong thu duge chit co cau tao nhur dy doan ban dau
ma déu thu duoc hop chit c6 thém nhom CH;CO-
phu hop voi cac tai licu [10].

Trén phd IR ciia cac xeton o,B-khong no thay tin
s6 dao dong dic trung cua C=0 la khoang 1653 —
1660cm™ va co cuong do manh, con tan sb dao dong
ctia C=C la khoang 1597 — 1596 cm™". Trén phd IR
clia cac andehit va xeton ban dau ta thdy van C=0
xuat hién ¢ vung 1720 — 1700 cm™. Mt khéc, tin
hiéu cua C=C khéng lién hop xuét hién & ving 1680
— 1620 cm™. Nhu vay tan sé dao dong cia lién két
C=C trong xeton a,B-khong no da giam manh; diéu
nay chirng to6 C = O va C=C da tham gia vao h¢ lién
hop. Pic biét, trén phd IR cua cac hop chit xeton
o,B-khong no, ta thdy cac van c6 tan s dao dong
trong khoang 994 — 991 cm™ véi cudng d6 manh.

Day 1a tin hiéu ciia cac dao dong bién dang khong
phang cta nhom vinyl c6 ciu hinh frans khi tham
gia lié€n hop voi nhom C=0.

Trén phé IR cia cac hop chat di vong
2-pirazolin déu khong c6 van dao dong hoa tri &
trong khoang 1653 — 1660 cm™ cia C=0O xeton lién
hop v6i C=C, trir cac hop chit ma trong phan tir vin
con nhom C=0 nhu Al, A4, B1, B4. Dic biét, trén
phd IR cua cac chét chira di vong 2-pirazolin khong
cOn cac van & tan sb 994 — 991 cm™' 1a tin hiéu cua
nhém vinyl ¢6 cdu hinh frans khi tham gia lién hop
v&i nhém C=0. Phd IR ciia cac di vong 2—pirazolin
dic trung bai van C=C va C=N, dong thoi thay tan
s6 dao dong cua van C=C & vung thap hon so voi
van C=N. Céac van nay thuong c6 cuong d trung
binh va bién d6i nén kho quy két ching [4]. Két qua
phan tich phd IR cua cac di vong 2—pirazolin tong
hop dugc, vé co ban phi hop vai tai liéu tham khao
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va du kién ban dau.

Bdng 2: Két qua téng hop va dic trung p

(Céng thire cdu tao; tén goi (ki hiéu chat);

H;C 9
7
6
5 4
CH—-—C{-IZ
16 15 3 12
H;C ﬁ N\N//C 11 13
2
(6] 14
R
Al: R=Br

1-axetyl-5-(4-metylphenyl)-3-(4-bromphenyl)-2-
pirazolin. Tinh thé mau tring, hinh kim,
t,=126,6°C; IR: 1656 (C=0), 542 (C-Br).

B1: R=H
1-axetyl-5-(4-metylphenyl)-3-phenyl-2
pirazolin. Tinh thé mau tring, hinh kim,
ty=116°C; IR : 1656 (C=0), 542 (C-Br).

A3: R=Br

1-(4-nitrophenyl) -5-(4-metylphenyl)-3-(4-
bromphenyl)-2-pirazolin. Tinh thé mau vang, hinh
khéi, ty=222,6°C; IR: 1598 (C=N), 544 (C-Br)
B3:R=H

1-(4-nitrophenyl) -5-(4-metylphenyl)-3-phenyl-2-
pirazolin. Tinh thé mau vang, hinh khdi,
twe=191,1°C; IR: 1600 (C=N).

Pham Van Hoan va cong sw

ho IR clia cac chét chira di vong 2-pirazolin
t° ("C); dac diém tinh thé; hiéu sudt, %; IR)

10

H3C
.
6
5 4
CI/{—C\Hz
16 N c3 12
" 15 1 \N/ ! 13
2
14
18 R
A2: R=Br

1-phenyl-5-(4-metylphenyl)-3-(4-bromphenyl)
2-pirazolin. Tinh thé mau xanh nhat, hinh kim,
t,=169,2°C; IR:1597 (C=N), 544 (C-Br)
B2: R=H
5-(4-metylphenyl)-1,3di-phenyl-2-pirazolin
Tinh thé mau vang, hinh kh01 twe=133, IOC
IR: 1600 (C=N).

A4: R=Br

1-cacboxamit -5-(4-metylphenyl)-3-(4-
bromphenyl)-2-pirazolin. Tinh thé mau tring,
hinh try, t,,=187°C; IR: 1672 (C=0), 3472 (-
NH,).

B4:R=H

1-cacbamit -5-(4-metylphenyl)-3-phenyl-2
pirazolin; Tinh thé mau tring nga, hinh kim, t,=
154,1°C; IR: 1671 (C=0); 3482 (-NH,).

Bdng 3: Két qua phan tich phd UV-Vis ctia mot s6 di vong 2-pirazolin

A (nm)/lge Miic chuyén
Al 202,2/ 11,8 246,6/3,5 367,7/3,8 non
Bl 203/19 240,6/3,5 357,5/4,5 nom

Két qua phan tich phd 'H-NMR cua cac chét
(bang 4) cho thay, trong mdi nhom chét xuét phat tir
cung mot xeton o,p- khong no, do chuyén dich hoa
hoc ctia cc proton thudc vong 2-pirazolin bién ddi
hoan toan pht hop quy luét electron: do chuyén dich
héa hoc ctia cac proton ting khi R c6 nhom hut
electron manh nhét (4- nitrophenyl) va nho nhat khi
R c6 nhom déy electron manh nhat (nhoém phenyl).

Phd huynh quang phan tir ciia mot sé chat chira
di vong 2-pirazolin di dwgc nghién ciu. Két qua
dugc trinh bay trong bang 5.

Nhu vy, cac hop chit chtra di vong 2—pirazolin
tuy déu phat xa trong ving anh sang nhin thiy
nhung cuc dai phat quang c6 sy khac nhau: cuc dai
phat quang cua hop chat Al, Bl gan bing nhau
(ving 460 — 475 nm); dinh phat xa ctia hop chat A2
va B5 gin bang nhau (ving 392 — 394 nm); dinh
phat xa ctia hop chat A3 16n nhat (568nm). Diéu nay
ching t6 anh hudng cia nhom thé dén di vong
2—pirazolin da lam cho cuc dai phat quang clia cac
chét c6 sy khac nhau.

Bang 5 cho thiy cac hop chat (A1, B1); (B4, A2)
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¢6 cuc dai phat quang gan bang nhau, thdy nhoém thé
X2 cua chung tuong ty nhau, nhom thé X1, X3 thi
khac nhau nhung cic nhom thé nay khong lam anh
huong nhidu dén mat do dién tich trong vong
2—pirazolin.

Céc hop chit A1, A2, A3 thiy nhém X1, X3 cua
chung twong tu nhau, tuy nhién cic nhom thé X2 thi
c6 su khac biét o rét. Nhom thé X2 (A1, A2, A3)
déu 1a nhitng nhom hut eletron manh, cy thé nhom
4-NO,-C¢Hs- (A3) hat electron manh hon nhom
CsHs- (Al); nhom CgHs- hut electron manh hon
nhém NH,-CO- (A2), do hi€u tng hut electrron cua
nhom C=0 da giam di nho hi¢u ung +C ctia nhom
NH,. Piéu nay ciing tuong tu khi so sanh cuc dai

Nghién ciru tong hop va tinh chat...

phat quang cua Bl va B4. Ngoai ra cuc dai phat
quang ctua A3 > Al > A2 cho thiy cic nhom thé
cang hut electron lam gidm mat d¢ dién tich cta cac
nguyén tir trong vong 2-pirazolin thi dinh hép thu
cang chuyén dich vé phia budc song dai trong ving
anh sang nhin thiy.

Nhu viy, nhitng nghién ctru ban dau cho thiy
khi cac nhém thé X1, X2, X3 lam giam nhiéu mat do
dién tich trong vong 2—pirazolin thi dinh phat xa cia
cac chat cang dich chuyén vé phia budc song dai
trong vung anh sang nhin thiy va nhoém X2 c6 anh
huéng manh nhat t6i cuc dai phat quang cua cic
chat chira vong 2-pirazolin.

Bdng 4: Két qua phan tich phd 'H NMR cua cac chat tong hop (J = Hz)

H Al A2 A3 A4 B1 B2 B3 B4
H,-4 3,17dd | 3,02dd 3,06 dd 3,30 dd 3,17dd 3,03 dd 3,06 dd 3,30dd
(5, 18) (5,18) | (6.5,17.5)| (5.5,18) (5, 18) (5.5, 18) 6,17) (5.5, 18)
Hy-4 3,80dd | 3,77dd 3,88 dd 4,10 dd 3,89 dd 3,79 dd 3,89 (dd 4,10 dd
(12,18) | (5,17,5) | (5,17,5) (5,17,5) | (5,17,5) | (5,17,5) (5,17,5) (5,17.,5)
H-5 5,57dd | 5,37dd 5,45 dd 5,7dd 5,56 dd 5,37 dd 5,42 dd 5,68 dd
(12,4,5) | (12,5,5) | (12,6) (12,5,5) | (12,4,5) (12,5) (12, 6,5) (12,5)
H-6 7,11d 7,05d 7,00 d 7,17d 7,12d (8) | 7,06d (8) | 7,00d(9) 7,16 d
(®) (®) (8,5) (8,5) (8,5)
H-7 7,15d 7,12d 7,15d 7,23d(7) | 7,144 (8) 7,12d 7,12d(7,5) | 7,23d(7)
(®) (®) (7,5) (7,5)
H-10 2,28 s 2,26 s 2,25s 2,29 s 2,28 s 2,26 s 2,24 s 2,29s
H-12 7,77d 7,63 d 7,61d 7,81d 7,83d 7,78 d 7,73d(8) | 7,87 d(8)
(3.5 (3.5 (8,5) (3.5 (3.5 (3.5
H-13 7,65 d 7,73 d 7,67 d 7,65 d 744d(8) | 741d(8) | 7,42d(8) 7,44 d
(8,5) (3.5 (8,5) (3.5 (8,2)
H-14 - - - - 747t(9) | 7,44t(8) | 7,36t(8,5) | 7,49t (8)
H-16 2,30s 6,5s 7,12d 7,23 d 2,31s 6,45 s 7,15d(7,5) 7,23d
(8,0) (3,5 (8,0)
H-17 - - 7,17d 8,05d - - 7,18 d (8,5) 8,05d
(8,5) 9.5 9,5)
H-18 - - 6,72 t - - - 6,70t (7,5) -
(7,0)
4. KET LUAN no voi hidrazin hodc véi cac dan xuét cia hidrazin trong

Bing phan tmg ngung tu andol-croton cuia cac
andehit thom véi axetophenon trong etanol véi xUc tac
13 NaOH d4 tong hop duoc 2 hop chat xeton o8- khong
no cua p-metylbenzandehit voi p-bromaxeto-phenon va
axetophenon va tir d6 tong hop dugc 8 hop chat chira di
vong pirazolin bang phan tmg ciia cic xeton a,B-khong

hé dung méi CH;COOH/ CH3;COONa, trong do co 6
hop chét nay chua thay trong cac tai liéu tham khao. Cau
tric cua céc chit duoc x4c nhan bang cac phuong phap
phd IR va 'H NMR.

Phén tich phd huynh quang phén tir cho thy céac
chét chtra vong 2-pirazolin nay déu phat quang anh
sang ving kha kién va chu yéu phat quang anh sang
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Pham Van Hoan va cong sw

mau xanh. Pay 1a nhitng két qua tha vi, tao tién @& phat quang hoic trong cac tng dung quang hoc
nghién ctru g dung cac loai vat li€u nay trong dén  khac.

Bdng 5: Anh hudng ciia cac nhom thé cua cac chit chita vong 2-pirazolin t6i cuc dai phat quang

X! H Ha
5 ¥ -ﬂlIIIIHb
! N
xz" N X3
. Cuc dai phat quang
Hop chat X1 X2 X3
Al 4-CH;-CH,- CoHs- 4-Br-CgH,- 475
392
A2 4-CH3-C6H4- NHz-CO- 4-Br-C6H4-
568
A3 4-CH3-C6H4- 4-N02-C6H4- 4-Br-C6H4-
BI 4-CH;-CeHy- CeHs- CeHs- 463
B4 4-CH;-CeH,- CH,-CO- CeHs- 394
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