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Tap chi KHOA HOC BHSP TP HCM

Nguyén Tién Cong va tgk

TONG HQP MOT SO DAN XUAT
CUA 7-HYDROXY-4-METYLCOUMARIN
CHUA DI VONG NAM CANH

NGUYEN TIEN CONG, PO HIU BUC”

TOM TAT
Nam hop chdt di vong nam canh chira nito va bon hop chat trung gian khdc, tat ca
déu la dan xudt ciia 7-hydroxy-4-metylcoumarin dd dwoc Hng hop xudt phdt tie resorcinol
va etyl axetoaxetat. Cdu triic cia cdc chat di vong tong hop dwoe da dwoc xdc nhin boi

phé IR, "H-NMR va phé MS ciia chiing.

ABSTRACT
Synthesis of 7-hydroxy-4-methylcoumarin derivatives containing five-member
heterocycles
From resorcinol and ethyl acetoacetate, five five-member heterocycles containing
nitrogen and four intermediate compounds which are all derivatives of the 7-hydroxy-4-
methylcoumarin have been synthesized. The structure of the heterocycles has been

determined by IR, ' H-NMR and MS spectra.

1. Pitvandé

Coumarin va cac dan xuét 1 nhiing
hop chét hitu co ¢ hoat tinh sinh hoc kha
phong pht nhu chéng giun san, an than
va c6 tinh chéng déng mau [3]... Cac
hop chat chira di vong triazol, thiadiazole
cling thuong thé hién kha ning khang
khuﬁn, khang ném, chéng viém [2, 4, 5],
.... Bdo c4o nay trinh bay két qua tong
hop mot s hop chat chira di vong nim
canh (pyrazole, 1,24-triazole, 1,3,4-
thiadiazole) 1a dan xuét cia 7-hydroxy-4-
metylcoumarin.
2. Thuwe nghiém

Céc hop chét dugc tong hop theo so
d6 phan tmg 6 hinh 1. Nhiét d6 nong chay

’ TS, Khoa Hbéa hoc Trwong Dai hoc Sw pham
TP HCM
" 8V, Khoa Hoa hoc Trwdng Bai hoc Sw pham
TP HCM

dugc do trén may SMP3 tai Phong thi
nghiém Hoéa hitu co - Khoa Hoa -Trudong
DHSP TP HCM. Ph6 hong ngoai clia cac
hop chit duoc ghi trén may do Shimadzu
FTIR 8400S dudi dang vién nén voi KBr,
duogc thuc hién tai Khoa Hoa hoc-Truong
DHSP TP HCM. Phé 'H-NMR cua mot
sd chat dugc ghi trén may Bruker NMR
Avance 500MHz trong dung méi DMSO,
(MeOD& CDCl3) hoac MeOD, duoc
thuc hién tai Phong Phd cong huong tir
hat nhan-Vién Hoa hoc-Vién Khoa hoc
va Cong nghé Viét Nam. Pho khdi lugng
duogc do trén may ASIA ST-MS, duoc
thuc hién tai Vién Hoa hoc-Vién Khoa
hoc va Cong nghé¢ Viét Nam.

7-Hydroxy-4-metylcoumarin (A), este
etyl 4-metylcoumarin-7-yloxyaxetat (B) va 4-
metylcoumarin-7-yloxyaxetohydrazit (C) da
dugc chiing t6i téng hop trudc day va da
dugc cong bb trong tai licu [1].
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2.1. Téng hop I-(4-metylcoumarin-7-
yloxyaxetyl)-3,5-dimetyl-1H-pyrazol (D)
Hoa tan hoan toan 0,3g hydrazit (C)
bang luong etanol vira du, cho tiép
0,13ml axetylaxeton va dun hdi luu hdn
hop phan tng trong 3 gid. Dé ngudi, loc
thu 14y chat ran. Két tinh lai bang etanol
thu dugc (D) ¢ dang bot, mau tring, nhiét
d6 nong chay t°,,=174-175°C. Hi¢u suét
(Hs) 47%. IR (v, cm™): 3077 (C-H thom),
2924 (C-H no), 1736 (C=0 lacton), 1709
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(C=0 amit), 1618 (C=C thom, C=N).
Phé 'H-NMR (CH;0D & CDCly):
7,69ppm (doublet, J=9Hz, H), 7,04ppm
(1H, doublet-doublet, J;=9Hz, J,=3Hz,
H®), 6,93ppm (1H, doublet, J=3Hz, H®),
6,17ppm (1H, singlet, H'*), 6,14ppm (1H,
singlet, H*), 5,56ppm (1H, singlet, H’),
2,54ppm (3H, singlet, H""), 2,45ppm
(3H, singlet, H*), 2.26ppm (3H, singlet,
H'"®). Céc dir kién trén da xac nhan ciu
tric ciia san pham.
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2.2. Téng hop I-(4-metylcoumarin-7-
yloxyaxetyl)-4-aryl thiosemicacbazit (E;,
Fy)

Hoa tan 1,24g hydrazit (C) bang
lugng etanol vua dua, thém I1ml
phenylisothiocyanat (hoac 4-
metylphenylisothiocyanat) va dun hdi luu
hdn hop phéan tmg trong 1,5 gio. Sau khi
dé ngudi, loc 14y chét rin mau trang. Két
tinh lai bang etanol.

1-(4-metylcoumarin-7-yloxyaxetyl)-
4-phenylthiosemicacbazit (E;): tinh thé
hinh kim, mau tring, t°,.=176-177°C. Hs
74%. IR (v, ecm’): 3271, 3171 (NH),
3094 (C-H thom), 2927 (C-H no), 1717
(C=0 lacton), 1668 (C=0O amit), 1611
(C=C thom), 1242 (C=S).

1-(4-metylcoumarin-7-yloxyaxetyl)-4-
(4-metylphenyl)thiosemicacbazit (F;): tinh
thé hinh kim, mau tring, t°,=189-190°C.
Hs 63%. IR (v, cm™): 3316, 3202 (NH),
3067 (C-H thom), 2915 (C-H no), 1721
(C=0 lacton), 1655 (C=0O amit), 1618
(C=C thom), 1254 (C=S).
2.3. Téng hop 3-mercapto-5-(4-
metylcoumarin-7-yloxymetyl)-4-aryl-
1,2,4-triazole (E,, F,)

Cho vao binh cdu 100ml 0,6g
thiosemicacbazit, 0,10g NaOH ran, 25ml
H,0. Pun hdi luu hdn hop phan ung
trong 2 gid. Sau khi lam lanh hén hop,
thém dan timg giot axit HCl dén pH =
4+5. Loc lay két tua tach ra, két tinh lai
bang etanol.

3-mercapto-5-(4-metylcoumarin-7-
yloxymetyl)-4-phenyl-1,2,4-triazole (E,):
tinh thé nho, mau tring, t°,.=220-222°C.
Hs 404%. IR (v, cm™): 3086 (C-H
thom), 2856 (C-H no), 2762 (SH), 1709

(C=0 lacton), 1613 (C=C thom). 'H-
NMR (DMSO): 14,08ppm  (-SH),
7,64ppm (1H, doublet, I=9Hz, H’), 7,55-
7,45 (SH, m, H'® ' 18 1920y " 6 94ppm
(1H, doublet, J=3Hz, H®), 6,84ppm (1H,
doublet-doublet, J,=9Hz, J,=3Hz, H6),
6,22ppm (1H, doublet, J=1Hz, H’),
5,12ppm (2H, singlet, H’), 2,37ppm (1H,
doublet, J=1Hz, H*).

3-mercapto-5-(4-metylcoumarin-7-
yloxymetyl)-4-(4-metylphenyl)-1,2,4-
triazole (F,): tinh thé nho, mau tréng,
t°=230-231°C. Hs 47%. IR (v, cm™):
3082 (C-H thom), 2884 (C-H no), 2756
(SH), 1721 (C=0O lacton), 1614 (C=C
thom, C=N). 'H-NMR (CH;0D):
7,67ppm (1H, doublet, J=8,5Hz, H’),
7,35ppm (2H, doublet, J=8Hz, H'® %),
7,31ppm (2H, doublet-doublet, J,=7Hz,
J,=2Hz, H'" ), 6,91ppm (1H, doublet,
J=2,5Hz, H®), 6,89ppm (1H, doublet-
doublet, J,=8,5Hz, J,=2,5Hz, H®), 621
(1H, doublet, J=1Hz, H*), 5,10ppm (2H,
singlet, H’), 2.45ppm (1H, doublet,
J=1Hz, H*), 2,40ppm (3H, singlet, H'**).
24. Téng hop 5(4-metylcoumarin-7-
Yloxymetyl)-2-arylamino-1,3,4-thiadiazole
(E3’ F 3)

Lam lanh (¢ 5-10°C) 10ml axit
sunfuric dam dic rdi vira khqu vira thém
0,5g thiosemicacbazit (E;). Tiép tuc
khudy va duy tri nhiét d6 5-10°C trong 2
gid. Sau d6 d6 hdn hop phan ung vao
300ml nuéc da vun. Trung hoa hdn hop
b?mg NaHCOs, loc léy chét ran. Két tinh
lai bang etanol.

5-(4-metylcoumarin-7-yloxymetyl)-2-
(4-metylphenyl)amino-1,3,4-thiadiazole
(E): tinh thé nho, mau tring, t°,=218-
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219°C. Hs 37%. IR (v, cm™): 3277 (NH),
3074 (C-H thom), 2849 (C-H no), 1717
(C=0 lacton), 1611 (C=C thom, C=N).
"H-NMR (CH;0D & CDCl;): 7,82ppm (-
NH), 7,71ppm (1H, doublet, J=8,5Hz,
HS), 7,53ppm  (2H, doublet-doublet,
J,=9Hz, J,=1,5Hz, H'>*"), 7,35ppm (1H,
doublet-doublet, J,=8Hz, J,=1,5Hz, H°),
7,32ppm (1H, doublet, I=2Hz, H*), 7,10-
7,04ppm (3H, m, H' ' 2", 6,20 (1H,
doublet, J=1Hz, H’), 547ppm (2H,
singlet, H’), 246ppm (1H, doublet,
J=1,5Hz, H").

5-(4-metylcoumarin-7-yloxymetyl)-2-
(4-metylphenyl)amino-1,3,4-thiadiazole (F;):
tinh thé nho, mau tring, t°,;=225-226°C.
Hs 37%. IR (v, cm™): 3260 (NH), 3055
(C-H thom), 2918 (C-H no), 1717 (C=0
lacton), 1611 (C=C thom, C=N). 'H-
NMR (CH;0D): 7,76ppm (1H, doublet,
J=9.5Hz, H°), 7.45ppm (2H, doublet,
J=8,5Hz, H'* *°), 7,19ppm (2H, doublet,
J=8Hz, H'" ), 7,12ppm (1H, doublet-
doublet, 1,=8,5Hz, J,=2Hz, H6), 7,11ppm
(1H, doublet, J=2Hz, H®), 6,23ppm (1H,
doublet, J=1Hz, H’), 5,10ppm (2H,
singlet, H’), 2.48ppm (1H, doublet,
J=1,5Hz, H*), 234ppm (3H, singlet,
Hl‘)a).
3. Két qua va thio luin

Di vong pyrazole (D) dugc tao
thanh tir phan Gng ngung tu gitra hydrazit
(C) v6i axetylaxeton lam mat di nhimng
nguyén tu hidro linh dong. Day c6 1€ 1a
nguyén nhan lam cho nhiét 4§ néng chay
cua (D) gidam manh so voi (C) mac du
khéi luong phéan tu cua (D) 16n hon khoi
lwong phén tir cua (C). Pidu nay hoan
toan phu hop voi viéc khong con xuit
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hién dam pic hip thu to va rong trong
ving 3200-3400cm™ (dic trung cho dao
dong hoa tri ciia nhém —NH-NH, lién két
hidro) trén phd IR cta chat (D). Trén pho
'H-NMR cua (D) ciing xuét hién tin hiéu
singlet & 6,17ppm ung véi proton & di
vong pyrazole, phu hop véi dic diém ma
tai liéu [2] da mo ta.

Céac hop chat 1-(4-metylcoumarin-
7-yloxyaxetyl)-4-arylthiosemicacbazit
(E,, Fy) duoc téng hop theo phuong phap
ma tai lidu [4] dd mo ta, trén phd IR cua
san pham khoéng thdy xuét hién pic do6i
dac trung cho dao dong hoa tri cia nhom
-NH, ma chi con pic don dac trung cho
dao dong hoa tri cia nhom -NH-. Ngoai
ra, trén phé IR con xuit hién cac pic dac
trung cho dao dong hoa tri cua lién két
C=0 amit, C=0 lacton, C=C thom. Su
thay d6i vé nhiét d6 nong chay va phd IR
cta cac thiosemicacbazit so vdi hydrazit
(C) cho théy cac thiosemicacbazit mong
muén d3 duoc tao thanh

Viéc tong hop di vong triazole tir
hydrazit d3 duoc nhiéu tai liéu dé cap
dén. Chung t6i tién hanh tong hop céc di
vong 3-mercapto-5-(4-metylcoumarin-7-
yloxymetyl)-4-aryl-1,2,4-triazole (E,, F,)
phong theo phuong phap ma tai liéu [4,
5] mé ta. Tuy nhién, néu thyc hién phan
ung trong thoi gian dai thi nhém lacton
ndi phan tr cua di vong coumarin s€ bi
thity phan. Vi vy, chung t6i chip nhan
hiéu suét thap, thyc hién phan tng trong
thoi gian (2 giod) ngan hon so véi phuong
phép tai licu da mo ta (4+6 gio).

Céac di vong 5-(4-metylcoumarin-7-
yloxymetyl)-2-arylamino-1,3,4-
thiadiazole (E3, F) ciing duoc tong hop
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tur cac thiosemicacbazit twong ung (E;,
F;) phong theo phuong phép da dugc mo
ta trong tai li¢u [4, 5].

Pho MS cuia hop chét (E,) xuat hién
pic m/z 364 (I = 23,5%) ung voi ion (M-
H)" nhu du kién. Pic ion co ban m/z 135
(I = 100%) c6 1& ung voi manh
[CeHsN=C=S]", tao ra khi vong 1,2.4-
triazole bi pha v&. Trén pho 'H-NMR ciia
(E;) va (Fs) déu thay xuat hién tin hiéu
cua cac proton voi cuong do nhu du kién,
ngoai tror tin hiéu cua proton linh dong
(proton trong nhom —SH cua (E;) va
proton trong nhom —NH cua (F3)). Diéu
nay dugc giadi thich la do sy trao doi
proton gilta cac proton nay vdéi proton

cia dung mdi do phé 'H-NMR la
CH;0D. Cac dir kién nay da xac nhéan:
cac san phém nhan duogc ¢ ciu tao nhu
du kién.
4. Kétluan

Thong qua viéc thuc hién dé tai,
chung t6i da tong hop duoc 05 hop chit
chtra di vong ndm canh (pyrazole, 1,2,4-
triazole va 1,3,4-thiadiazole) cung 04 hop
chat trung gian, tat ca déu la dan xuat cua
7-hydroxy-4-metylcoumarin  (A). Cac
hop chit chira di vong va 02 hop chét
thiosemicacbazit chua dugc thiy trong
cac tai li€u tham khao.

CAu trac cua cac chit di dugce xéc
nhan qua phd IR, '"H-NMR va MS.

TAI LIEU THAM KHAO
1. Nguyén Tién Cong, Nguyén Trang Thay Diéu, V& Thi Hoang Linh, Do Hiru
Puc (2009), “Tong hgp 7-hydroxy-4-metylcoumarin va dan xuat”, Tap chi Hoa hoc-
Vién Khoa hoc va Cong nghé Viét Nam, T.47(2A), tr. 84-88.
2. Nguyén Tién Coéng, Vii Thi Hong Nhung (2009), “Téng hop modt sé hop chit
1-(aryloxiaxetyl)-3,5-dimetylyrazol”, Ky yéu héi thao Khoa hoc - Pai hoc Vinh, tr.

11-15.

3.  Kifah S. M. Salih, Khadejeh H. A. Al-Zghoul, Mohammad S. Mubarak and Mikdad

T. Ayoub (2005), “Synthesis

coumarinsulfonamides with potential

pharmacological interest”, J. Saudi Chem. Soc, vol. 9, no. 3, pp. 623-630.

4.  Xiao-Wen Sun, Xin-Ping Hui, Chang - Hu, Chu, Zi-Yi Zhang (2001), “Synthesis of
1,3,4 thiadiazol, 1,2,4-triazole and 1,3,4-oxadiazole derivatives containing 1-(p-
chlorophenyl)-5-methyl-1,2,3-triazol-4-yl moiety”, Indian journal of chemistry,

vol 40B, pp. 15-19.

5. Vashib S.; Mehtad S.; Shahv H. (1996), “Synthesis of 2,5-disubstituted-1,3,4
oxadiazole, 1,5- disubstituted -2-mercapto-1,3,4-triazole and 2,5- disubstituted-1,3,4-
thiadiazole derivatives as potential antimicrobial agents”, Indian journal of
chemistry, Sect. B, vol. 35, n°2, pp. 111-115.

35



