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SUMMARY

3C NMR SPECTRA AND STRUCTURE OF CONDENSATION PRODUCTS OF
AROMATIC ALDEHYDES WITH 5-PHENYLPYRAZOLIDIN-3-ONE

3C NMR spectra of the products of a condensation of 5-phenylpyrazolidin-3-on with
aromatic aldehydes were analyzed using their HSQC and HMBC spectra. It was shown
that these products contain azomethine imide group. A carbon chemical shift sign for
distinction of the azomethine imide and the azomethine groups was proposed.

1. MO PAU

Pyrazolidinon la loai di vong it gap
trong thién nhién nhung hién dang thu
hat sy chd y cua cac nha hoa hoc vi
nhiéu chat trong ching c6 hoat tinh sinh
hoc cao dugc ung dung trong thuc té
nhu (S)-pyrazolylalanine [1],
pyrazomycin [2], withasomine [3],

sildenafil (Viagra) [4], lonazolac,
mepirizole, phenidone, mot vai vy-
lactam [5, 6].

Trong thong bdo trudc [7] chung t61 da
trinh bay két qua tong hop 5-phenyl-
pyrazolidin-3-on (ki hiéu la Pz) tu axit
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xinnamic. C6 thé cho rang phan tng
ngung tu cua 5-phenyl-pyrazolidin-3-on
voi andehit thom sé€ tao ra hai loai san
pham nhu thay ¢ hinh 1.
o Ar-CHO thl Ph>1
HNZ}OWZ:}(ZN\N o’ H/C/N—>N )
(Pz) A) AT (B)
Hinh 1. Hai san pham ngung tu c6 thé
tao thanh
Phuong phap sic ki ban mong va LC-
MS cho thay san pham la mét chat sach
cha khdng phai 1a hdn hop hai chat. Khi
phan tich phé 'H NMR chung toi da
nhan thdy c¢é nhiing ddu hiéu cho thay



san pham c6 cau trdc A [8]. Tuy nhién
van can phai ghi va phan tich phé *C
NMR dé khang dinh chéc chan cau tric
cua cac chat thu dugc.
2. THUC NGHIEM
Téng hop cac chat
Pun héi lvu hdn hop gébm 1 mmol 5-
phenylpyrazolidin-3-on (Pz), 1 mmol
andehit thom va 5-10 ml etanol trong
vong 6-8 gid. Bé nguodi, loc 1y chat ran,
két tinh lai trong etanol hoic
etanol/nudc, thu duoc san phém o dang
tinh thé, cho mot vét gon trén sic ki ban
mong [8].
Phé NMR
Phé ®C NMR, HSQC va HMBC ghi
trén may Brucker (500 MHz), trong
DMSO-dg hodc axeton-ds, chat chuan
TMS, tai Vién Han Lam Khoa hoc va
Cong ngh¢ Viét Nam.
3. KET QUA VA THAO LUAN

Két qua phan tich phé *H NMR cho
thiy nhiéu kha ning diy hop chét
nghién cau cd cdng thirc nhu chi ra &
hinh 2.

13‘ 12 N
R

O  (Al-A9)

Hinh 2. Quy wéc ghi sé chi vi tri cacbon
& c&c hop chdt nghién cizu.

O cac hop chat nghién cau c6 12
nguyén t&r C thom va mdt nguyén tu
Csp?® dac biét (C10). Vi vay dé quy két
tin hiéu cong huong cua ching khoéng
thé don thuin dua vao do chuyén dich
hoa hoc ma can sir dung phd HSQC va

HMBC. Sau day trinh bay vié¢c phén tich
phé *C NMR cua hop chit A4 lam vi
du. Ph6é HSQC va HMBC cua A4 dugc
trinh bay ¢ hinh 3 va 4.
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Hinh 3. Phé HSQC cua hop chdt A4.
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Hinh 4. Phé HMBC cua hep chat A4.
Khi quy két cac tin hiéu cacbon & phd
HSQC va HMBC nhit thiét phai dua
vao nhirng tin hiéu proton da duoc quy
két mot cach chuan xac. Chang han nhu
d6i voi hop chat A4, dua vao do chuyén
dich hoa hoc, dd boi va cuong do cua tin
hiéu thi chi c6 thé quy két duoc tin hiéu
cua H7, H8a, H8b, H2/H6, H3/H5 va
H4. Bé chi ra van dbi nao la caa H13,
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van doi nao la cua H16, van ba nao la
cua H14, van ba nado la cua H15 chdng
t6i da sir dung phd NOESY. Két qua da
dugc ghi & phd proton trén tryc nam
ngang ¢ hinh 3 va 4.

Cac van giao cua cac proton trén phd
HSQC ¢ hinh 3 cho phép quy két duoc
tin hiéu caa céc nguyén tir C c6 lién két
tryc tiép voi H & A4, d6 1a C2-C6, C7,
C8, C10, C13-C16.

Trén pho HMBC & hinh 4, cac van giao
manh a, b va c chi ra rang tin hiéu véi do
chuyén dich hoa hoc thap nhat ¢ ving

thom la cua C11. Hai van giao d, e va
hai “van ddi ximg” cing hang ngang
khang dinh thém cho tin hiéu cua C10
d3 quy két & hinh 3. Ba van giao manh f,
g, h va van giao yéu cing hang ngang
chi ra tin hiéu cua C1. Nam van giao &
hang ngang i-k chi ra tin hiéu cua C12.
Ba van giao I, m va n chi ra tin hiéu cua
cacbon cacbonyl C9.

Tuong ty nhu trén, chung t6i da quy két
dugc moi tin hiéu cacbon cua cac hop
chat A1-A9 nhu liét ké ¢ bang 1 va 2.

Bang 1: Tin hiéu *C NMR cua hop phan phenylpyrazolidinon ¢ cac chat 1-9, & (ppm)

Cﬂg{) C1 C2 C3 C4 C5 C6 Cc7 C8 C9
Pz | 140,78 | 126,55 | 128,27 | 127,22 |128,27|126,55| 60,05 | 39,67 | 175,21
Al | 139,06 | 126,77 | 129,41 | 129,15 |129,41|126,77| 73,57 | 37,94 | 183,01
A2 | 139,74 | 126,50 | 129,32 | 128,93 |129,32(126,50| 72,88 | 38,27 | 182,69
A3 | 139,68 | 126,46 | 129,31 | 128,86 [129,31|126,46| 72,66 | 38,61 | 182,51
A4 | 138,55 | 126,91 | 129,28 | 129,11 (129,28(126,91| 72,99 | 38,77 | 182,46
A5 | 139,14 | 126,66 | 129,36 | 129,03 |129,36|126,66| 73,41 | 38,39 | 182,94
A6 | 138,92 | 126,93 | 129,25 | 129,16 [129,25(126,93| 72,94 | 38,78 | 182,69
A7 | 139,62 | 126,48 | 129,33 | 128,89 |129,33|126,48| 72,84 | 38,59 | 182,54
A8 | 140,39 | 126,31 | 129,21 |128,57 (129,21|126,31| 71,02 | 39,00 | 181,09
A9 | 139,97 | 126,44 | 129,32 | 128,78 |129,32(126,44| 71,00 | 35,74 | 180,01

Bang 1 cho thay dé chuyén dich hoa hoc
cia C1-C6 va C8 & A1-A9 thay doi
khéng nhiéu so véi & chat dau Pz vi
ching ¢ xa phan thay ddi cau tao sau
phan ung. Trong khi d6 d6 chuyén dich
héa hoc cua C7 va C9 thi tang 1én kha
nhiéu. Diéu d6 1a do C7 va C9 & Pz dinh
tryc tiép voi nhém NH-NH con & A1-A9
thi chting dinh véi nhom =N*N'.

O bang 2 c6 mot s6 diém bat thuong nhu
sau. Thir nhat, d6 chuyén dich héa hoc
cua C10 thuoc nhom azometin (CH=N)
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bién doi trong khoang 127,6 -134,4 ppm,
trong khi d6 ¢ cac day azometin thdng
thuong khéc [9-11] thi bién ddi trong
khoang 151-162 ppm. Thu hai, do
chuyén dich hdéa hoc cia C10 dinh vi
nhan thom mang nhom hut electron
manh nhu NO; (& cac hop chit A4, A5,
AB6) lai nho hon khi dinh véi nhan thom
mang nhom day electron manh nhu
MeO, Me;N va HO (6 cac hop chat A7,
A8, A9).



Chlng t6i cho ring nhitng diém bat
thuong néu trén c6 thé duogc giai thich
khi chd y t6i ciu tao electron dic biét
cia cac hop chat nghién ctu thé hién &
cac cong thuc cong hudong nhu trinh bay
& hinh 5.
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Hinh 5. Cac cong thuc cong huong tiéu

biéu ciia AL-A9.

Cong thac 2 ¢6 nhom CH=N'N" goi la
nhom azometin imit (azomethine imide),
cong thiac 1 ¢c6 nhom CH-N*=N goi la

nhém azo ylit (azo ylide), cong thic 3
c6 nhém CH=N'N= goi la nhém
azometin imin (azo- methine imine). Vi
vay trong cac tai liéu tham khao loai hop
chat nhu A1-A9 dugc goi bang ca 3 tén
néu trén.

O céc cong thuc 2 va 3 nguyén tir C10
lien két d6i v6i N, con ¢ cong thuc 1 va
4 nguyén tir C10 lién két don voi N. Hai
cong thic 1 va 4 da lam cho do chuyén
dich héa hoc cua C10 nho mot cach
khong binh thuong so véi C & nhém
azometin thong thuong (CH=N). NOoi
mot cach ngan gon, sy c6 mat caa N
mang dién tich &m (N imit) & canh nhom
azometin di 1am giam manh d6 chuyén
dich hoa hoc cua C10.

Bang 2: Tin hiéu **C NMR ciia C10— C17 & cdc hop chat nghién ciwu , 6 (ppm), J (Hz)

Ar C10 | C11 |c12 | cC13 Cl4 | C15 | C16 C17
Cl 12 13
1 @ 131,55 | 133,44 | 132,51 | 126,88 | 129,85 | 127,53 | 126,57 -
H17C 12 13
2 | K )w | 130,04 | 138,46 [131,16|127,98 | 130,50 | 130,11 | 126,06 | 19,05
12 17CH3
3| « ) |129,66 | 137,95 |131,34 | 128,60 | 132,14 | 132,77 | 128,42 | 20,90
O,N—12 8
4 @ 127,62 | 123,97 | 147,62 | 124,74 | 131,41 | 133,43 | 131,14 -
12 13 N02
5| < )u |129,82| 131,10 124,91 | 147,85 | 125,26 | 136,77 | 130,22 -
6 | K )Mo [129,48 | 140,18 | 132,56 | 124,42 | 148,95 | 124,42 | 132,56 ;
7 | ™ | 13248 | 13087 | 115,79 | 159,10 | 123.74| 129,73 | 117,41 ;
8 | K ). | 134,41 | 116,82 |133,25| 111,14 | 151,94 | 111,14 | 133,25 -
ozt
9 | K )off 134,23 | 131,62 | 159,73 | 102,62 | 162,27 | 107,84 | 108,57 -
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O cong thuc 4 dién tich am chuyén dén vi
tri para caa nhém phenyl (hoic c6 thé t6i
2 vi tri ortho). O céc hop chit A7, A8,
A9, nhém NO; la nhom hut eclectron nén
giup giai toa dién tich am do, tirc la lam
tding Xac suit cua cong thuc 4 ma & do
C10 lién két don véi N, vi vay da lam
giam d6 chuyén dich héa hoc caa C10.
Cac nhém MeO, Me;N va HO (¢ cac hop
chat A7, A8, A9) 1a cac nhom day
eclectron nén lam giam xac suat cia cong
thirc 4, vi vay da 1am ting d6 chuyén dich
héa hoc cua C10.

Nhu vay do chuyén dich héa hoc nho bat
thuong caa C10 Ia hoan toan phu hop voi
ciu tao hda hoc cua nhém azometin imit
va c6 thé dung né nhu mot tiéu chuan dé
phén biét nhém azometin imit vgi nhdm
azometin théng thwong. Trong cac sach
chuyén vé phé NMR, thi du [12,13], & c4c
bang tra ctru déu ghi d6 chuyén dich hoa
hoc cua cacbon nhom azometin la 145-
165 ppm. Két qua nghién ctru doi véi day
Al1-A9 ciing nhu mot vai day tuong tu
khac cho phép dua thém vao cac bang tra
ctru d6 thong tin bd sung: Do chuyén dich
hdéa hoc cua cacbon nhém azometin imit
14 125-135 ppm.

4. KET LUAN

Phé *C NMR cua san phim phan ung
ngung tu mot s6 andehit thom voi 5-
phenyl-pyrazolidin-3-on da duoc phén
tich. Cac tin hiéu cacbon di duogc quy két
nho sir dung phé HSQC va HMBC. Két
qua cho thdy céc san phdm d6 c6 chua
nhom azometin imit. Dau hiéu dé phan
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biét nhdm azometin imit v nhom
azometin thong thuong trén co s& do

chuyén dich héa hoc da duoc dé nghi.
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