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Abstract

A series of nine azomethine imides has been synthesized by condensation of 5-phenylpyrazolidin-3-on with
aromatic aldehydes. The structure of reported compounds has been confirmed by IR, MS, *H NMR and NOESY
spectra. A proton chemical shift sign for distinction of the azomethine imide and the azomethine groups was proposed.
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1. MO PAU

Theo khuyén nghi cua IUPAC [1] loai hop chat

mach hé hoac mach vong c6 chira nhém
R R

duoc goi la azomethine imide hoac azo ylide (goi
theo hai dang cong hudng), nhung trong da sé cac
tai liéu nguoi ta van thuong goi la azomethine imine.
Hién nay loai hop chét nay dang thu hat sy cha y
ctia cac nha hoa hoc vi chling dé tham gia vao phan
g dong vong [3+2] tao ra nhitng hop chat di vong
c6 cau trc 1i thd va c6 hoat tinh sinh hoc cao [2, 3].
Nhiéu chat trong ching duoc tng dung trong thuc té
nhu sildenafil (Viagra), lonazolac, mepirizole,
pyrazomycin, phenidone, mot vai y-lactam [4-6].

Trong bai b4o nay chang toi trinh bay két qua
téng hop day hop chat azometin imit dan chét cua
5-phenylpyrazolidin-3-on.

2. THUC NGHIEM
2.1. Téng hop céc chit

Pun hdi lwu hdn hop gébm 1 mmol 5-phenyl-
pyrazolidin-3-on (Pz), 1 mmol andehit thom va 5-10
ml etanol trong vong 6-8 gio. D& ngudi, loc lay chat
ran, két tinh lai trong etanol hoic etanol/nudéc, thu
dugc san pham nhu & bang 1. So d6 phan ung nhu &
hinh 1.

1-6 7 8 1-6 8
Ph\|/>‘):0 Ar-CHO Ph{//v_
i ._ =0
\N - Hzo 10 //N\N
H 11-17_HC
(Pz) T -9
~ Hinh 1: So d6 tong hop céc chét
(S6 chi vi tri dung dé phan tich ph6 NMR)

Bang 1: Két qua tong hop ddy hop chat azometin imit 1-9

Ki hiéu Ar D]ij ér:gti?}? I Dang bé ngoai Dleglcc)hay Hle(lg/suat
1 2-CICgH, Etanol Tinh thé nho, mau tring 191-3 45
2 2-CH3CgH, Etanol Tinh thé nho, mau tring 178-9 46
3 3-CH,CgH, Etanol Tinh thé nho, mau tring 171-2 39
4 2-NO,C¢H, Etanol Hinh vay, mau vang 200-2 47
5 3-NO,C¢H,4 Etanol Tinh thé nho, mau vang 193-4 68
6 4-NO,CgH, Etanol Tinh thé nho, mau vang 201-3 76
7 3-CH3;0C¢H, Etanol Tinh thé nho, mau cam 191-2 38
8 4-Me,NCg¢H, Etanol/Nudc 5:1 Tinh thé nho, mau do 175-7 45
9 2,4-(HO),C¢H3 Etanol/Nugc 5:1 Hinh kim, mau vang 211-2 34
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2.2. Phwong phap va thiét bj

Nhiét d6 nong chay cua céc chat do trén may
GALLENKAMP MPD-350. Phé IR ghi ¢ dang vién
nén voi KBr trén may IMPACT 410 Nicolet; Pho
NMR duoc ghi trén may Bruker (500 MHz) trong
DMSO-ds; Phd khéi lugng ghi trén méay Waters-
API-ESI; tai Vién Hoéa hoc, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

Chat dau trong so dd phan ung & hinh 1,
5-phenyl-pyrazolidin-3-on (Pz), duoc tong hop bang
cach dun hoéi luu metyl xinnamat véi hydrazin
hydrat [7]. Pang luu y 1a & cong trinh [7] ching t6i
da chung té rang phan @ng gita metyl xinnamat
(hoac cac este a,B-khong no tuong ty) véi hidrazin
hydrat khong tao ra hidrazit a,$-khdng no nhu thong
bdo bai cac tac gia [8, 9] ma tao thanh 5-phenyl-
pyrazolidin-3-on v&i hiéu suat 52 %. Téc gia cong
trinh [10] clng thyc hién phan wng cua metyl
xinnamat véi hydrazin hydrat thi thu dugc 3-phenyl-
propanoyl ~ hydrazin ~ (chiém 91 %) va
5-phenylpyrazolidin-3-on (9 %).

Sau khi dun héi luu dung dich cua 5-phenyl-
pyrazolidin-3-on va andehit thom khoang 6-8 gio roi
dé nguoi néu khdng thay san pham rin tach ra thi cat
quay dudi dung moi dén 1/2 thé tich va thém toluen
vao dé két tua tach ra. Sau khi két tinh lai da thu

Hoang Thi Tuyét Lan va céng su

duoc san phﬁm cho mot vét gon trén sic ki ban
mong v6i hiéu suat 34-68 % (bang 1). S¢ di hiéu
suat khong cao 1a do mot phan metyl xinnamat bi
khir thanh metyl 3-phenylpropanoat roi chuyén
thanh hydrazit tuong ung (3-phenyl-propanoyl
hydrazin) [7, 10].

Trén phd IR cua 5-phenylpyrazolidin-3-on c6
hai van hap thy manh & 3243, 3193 cm™ 14 thudc
dao dong hoa tri cia 2 nhom NH. Hai van do6 déu
khong xuat hién ¢ phd cua cac hop chat 1-9. Tan sb
van dao dong hoa tri cia nhém C=0 bién dbi trong
khoan 1650-1690 cm™ phu hop véi nhém C=0 amit.
Gia tri m/z clia pic ion gia phan tir (M+H") trén pho
+MS ciia cac chat 1, 6 va 9 1an luot 1a 285, 296 va
283 au phu hop véi gia tri tinh theo cdng thirc phan
tur ciia chung tuong ung la 284, 295 va 282 au.

Dé ¢ nhirng thong tin chi tiét hon vé cau tric
cuia cac hop chit tong hop duoc, can phai phan tich
phd *H NMR cua ching. Phé *H NMR caa 1-9 kha
phicc tap vi bao gom cac tin hiéu cua hop phan
5-phenylpyrazolidin-3-on va hop phan andehit ma
d6i khi tin hiéu cac proton thom cua hai hop phan d6
dan xen vao nhau. Bé quy két ting tin hiéu, ngoai
viéc dira vao d6 chuyén dich hoa hoc va hinh dang
cia van phé (do boi, cuong d6 va gia tri hang sb
tuong tac spin-spin J) trong nhiéu trudng hop chiing
t6i da st dung phd HSQC, HMBC va NOESY. Thi
du, mot phan phé NOESY cua 4 duoc trinh bay &
hinh 2.

Két qua phan tich phé "H NMR duoc liét ké ¢
bang 2 va 3.

Bang 2: Tin hiéu 'H NMR ciia H2-H8 & cac hop chat nghién ctu, 6 (ppm), J(Hz)

Hop chat| H2/H6 H4 H3/H5 H7 H8a H8b
Pz | 740d;J8 |7535tJ8| 7,28t,J8 | 459q;J75 |2,35dd;J16;J7,5| 2,72dd;J16;7,5
1 7,46 m 7,52 m 756m [6,07dd;J10;5| 2,64dd;J17;5 | 3,23dd;J17; 10
2 743d;)7 | 744t 07| 7,46t 07 |597dd;J10;4| 257dd;J17;4 | 3,22dd;J17;10
3 738d;J7 | 7,43t,07 | 7,46t )7 [588dd;J10;4| 251dd;J17;4 | 3,20dd;J17;10
4 1743d;J75(744t375|7,49t,375(5,95dd;J10;5| 2,61dd;J17;5 | 3,23dd;J17; 10
5 |741d;J75|742t;J75|7,46t,J7,5(597dd;J10;5| 2,60dd;J17;5 | 3,26dd;J17;10
6 7,43 m 7,45 m 7,47 m 6,02dd; J10;5| 2,67dd;J17;5 3,28dd; J17; 10
7 |740d;375|7,42t,375|7,46t,J7,5|591dd;J10;4| 253dd;J17;4 | 3,22dd;J17; 10
8 |7,34d;J75(737tJ75|7,43t375(573dd; J10;4| 2,41dd;J16;4 | 3,13dd;J 16; 10
9 738d;J7 | 7,40t,07 | 7,44t 07 |583dd;J10;5| 2,49dd;J17;5 | 3,17dd;J17;10

Bang 2 cho thay, d6 chuyén dich héa hoc caa H2
- H6 ¢ céc hop chat 1-9 khong thay doi dang ké so
V6i & chit dau (Pz), bai vi cac proton d6 & xa phan
thay ddi ciu tao sau phan ung. Trong khi do, do
chuyén dich héa hoc cua H7, H8a, H8b & cac hop

chat 1-9 thi Ién hon nhiéu so véi & Pz. Ngoai ra,
trén pho ciia Pz con ¢6 1 van dbi (5,80 ppm, d, J =
7,5 Hz va 1 van don (9,17 ppm, s) cta 2 nhdm NH
[7] ma trén phd cua 1-9 déu khong co. Pidu d6
chung to phan ing ngung tu gitra Pz véi cac andehit
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da xay ra.
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Hinh 2: Ving thom trén phd NOESY cua hop chét 4

O hinh 2 dya vao d6 chuyén dich hoa hoc va
hinh dang van phé cd thé khang dinh rang van don &
7,60 ppm la thuoc H10, van d6i-d6i ¢ 5,95 ppm la
thuoc H7. Céc tin hiéu proton khéc duoc quy két
trén co s¢ CAC van giao ung voi tuong tac cua hai
proton gan nhau trong khdng gian (2-4 A) nhu sau.

Van giao a trén hinh 2 ¢ng véi sy gan nhau cua
H8a va H6 trén hinh 3. Van giao b cua H7 trén hinh
2 chi ra tin hiéu cua H8b vi H8b va H7 ¢ cung phia
ciia mat phang caa vong 5 canh con H8a thi & khéc
phia (hinh 3). Van giao c trén hinh 2 &ng vai su gan
nhau caa H7 va H10 trén hinh 3. Van giao d trén
hinh 2 g véi su gan nhau cia H2 va H7 trén hinh
3. Can luu y rang hai proton H2 va H6 cho mét van
doi cuong do 2H, tac la ching tuong duong, suy ra
nhém phenyl quay ty do dwoc xung quanh lién két
C1-C7.

Van giao e caa H10 cho thay van do6i ¢ 8,43
ppm la cia H16 (ma khéng phai cua H13). Van giao
h cua H16 lai chi ra ring van ba ¢ 7,88 ppm la cua
H15 (ma khong phai cua H14). Van giao g cua H15
cho thdy van ba & 7,72 ppm la cua H14. Van giao f
cua H14 chi ra rang van doi ¢ 8,11 ppm la cua H13.

Nhu vdy viéc phan tich phd NOESY khdng
nhitng cho phép quy két chinh xac tin higu cua cac
proton ma con gilp phéc hoa dwoc ciu tric khong
gian caa cac hop chat 1-9 nhu & hinh 3.

Bang 3 cho thay do chuyén dich hda hoc cua
proton H10 bién ddi trong khoang 7,2-7,6 ppm, nhu
thé 13 thap hon nhiéu so véi proton ciaa nhém CH=N
thudc nhiéu diy azometin khac ma & d6 do chuyén

Téng hop va cdu tric mét so hop chat...

Hinh 3: Cau tric cia hop chét 4 trén co s¢
cac van giao trén pho NOESY ¢ hinh 2

dich hoa hoc cua proton nhdm azometin bién doi
trong khoang 8-9 ppm [11]. 6 chuyén dich héa hoc
cia cac proton thom HI2, H16 bién doi trong
khoang 8,1-9,4 ppm, nhu thé 1 cao hon nhiéu so V&i
& cic azometin thong thuong. Hai diém bat thuong
d6 1a do céu tao dac biét cua nhém azometin imit
(azomethine imide) nhu thdy ¢ hinh 4.

Ph Ph _ Ph
l+/>§o<+ T o =0

N-~
Ar  N= Ar 2 N Y
\HC/ N ~ HC HE

Hinh 4: CAu tao cong hudng cua cac
azometin imit 1-9

Chiing t6i cho rang c6 thé ding hai dic diém
néu trén nhu la dau hiéu dé phan biét gitta nhom
azometin imit vdi nhom azometin thong thuong.

4. KET LUAN

Thyuc hién phan Gng ngung tu gitra 5-phenyl-
pyrazolidin-3-on véi andehit thom da thu dugc 9
hop chat loai azomethin imit. C4u tao cua ching da
dugc xac dinh nho phé IR, MS, 'H NMR va
NOESY. Da dé nghi diu hiéu vé do chuyén dich héa
hoc dung dé phan biét nhém azometin imit vi nhém
azometin thong thuong. Nho phan tich chi tiét phd
NOESY di phac hoa dugc ciu trdc khdng gian caa
céc azometin imit tong hop duoc.
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Bdng 3: Tin hiéu "H NMR cua H10-H17 & cac hop chit nghién ctu, o (ppm), J (Hz)

Hoang Thi Tuyét Lan va céng su

Ar H10 H12 H13 H14 H15 H16 H17
Cl 2 13
@ 7.43s - 7,32m 7,45 m 7,42'm 8,45 m -
H]37C 12_13
)u | 1395 - 727m | 737m | 736m | 88m | 235s
12 Vey, . .
(| 7355 | 8135 : P8I Tra0t975| BBED | 2355
16 15 ! !
ON© . ] 811dd: | 7,721td: 7,88 td: 8,43 dd: ]
Mg ' J8; 1 J8; 1 J8:1 J8:;1
12 13 NO
2 8,32 d: 7,79t 8,58 d:
DN 164s | 937s i J8 J8 J8 -
12 13
@Noz sags | 8980 8,32 d: ) 8,32 d; 8,58 d: )
\_/ Jo J9 Jo9 Jo
1213 08H3
@ 741 8,08 s - 710d:J8 | 744d;)8 | 7,84d:J8 | 3,795
1213
8,12 d: 6,77 d: 6,77 d: 8,12 d:
sz 719 19 19 - 19 19 3,02
Ho12 13 o 335 ) 6,30 d; ) 6,37 dd; 8,34 d; 10,36 s
mn_/ ’ J2 J9:2 Jo9 11,52 s
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