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Bo man Hod Hiu oo - Dai hoc Duoc Hi Noi
SUMMARY: Nitration of furfural to give 5 - nitrofurfuraldiacetat (NFD). By the
condensation of NFD with thiazolidine -2.4 - dione, the derivative I was formed,
similarly, with rhodanine , hvdantoine ,the derivatives XIIl and XXV were obtained. The
compounds 1 XIIl and XXV underwent Mannich reaction and gave 16 Mannich base
derivatives (I1 -XI1, XIV -XXIV, XXVI - XXIX ) with formaldehyd (36% aqueous
solution) and various amines. The structure of synthesized products was characterized by
1JV and IR spectra . Twenty nine obtained products were tested for biological activities
such as antibacterial and amtifungal. All synthesized compounds showed a high
antibacterial activity on tested bacteria and antifungal activity against Candida albicans,
Among these, derivatives VI VIIL X111 and XX showed the highest activity.

I. PAT VAN PE.

Nhi¢u dén chat S-mitrofurfural di duoc dung lam thudc khing khudn nhu
mirofurazon, nitrofurantoin, furazolidon [1]. Hién nay viéc nghién ciru téng hop va tic
dung sinh hoc cha céc din chat S-nitrofurfural vin rat duge quan tdm. Dac bigt la cic din
chat ngumg tu cua S-nitrofurfural vén cac hop chit ¢ nhém methylen { > CH,) hoat dong
nhu: thiazolidin-2 4-dion, 2-thioxe d-thazolidinon (rthodanin), imidazolidin -2,4- dion |
hvdantosn )[2, 3, 4. 5]. Nhidu cong irinh nghién ciu da chimg 10 cac dan chdt base
Manmich ¢6 1dc dung khdng khuan, khang nam, chong ung thu rat ding quan tam [6). Can
cur viso nhimg thanh twu nghién cdu néu trén. xudi phat tr nguyén liéu furfural dé kiém va
dang duoc nghién ciu san xudt trong nude, chang 161 tién hiinh téng hop mot s6 din chit
cua S-nurofurfural ma phan e coa ching c6 chia cdc yéu 16 cdu tnic mang hoat tinh
khang khudn, khing ndm nhu goc S-nitrofurfural, nhan thiazolidin 2 4-dion, nhdm ceton -
a, [ - ethylemc, nhan rhodamin, nhan hydantoin, nhém amino methyl vi thir tic dung
khang khuin. khang nim cia cic chat tong hop duoc véi hy vong tim thdy cdc chdl c6
hoat tinh sinh hoc cao va gop phan vao viée nghién ciu diy chit nay,

1. NGUYEN LIEU VA PHUONG PHAP
* NGUYEN LIEU: Cic hoa chai sir dung 1a loai thing thuémg, PA duoc cung cap nhu:
- Furfural, anhydrid acetic, acid HNO, (d = 1,38), acid H,S0, dac.

- Cic hop chat ¢6 nhém methylen (> CH,) hoat dong: thiazolidin-2.4-dion, 2-
thioxo 4- thiazolidinon (rhodanin), imidazolidinon ( hydantoin ).

- Cac amin: dicthylamin. dimethylamin, butylamin, anilin, morpholin, piperidin,
cac halogeno amlin, o, p-Toludin..
- Dung mé: Aceton, EtOH, CHCL,, Metanaol...

* PHUONG PHAP:

- St dung cac phuomg phap thue nghiém trong hod hoc hitu co dé 16ng hop cdc san
pham du kién.

- Xic dinh d6 unh khi€t cua san phim bing sac k¥ lp mong, do nhiét do néng
chav w
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- Xéc dinh cfu tnic cla cdc chét tdng hop duoc dua trén két qua phén tich pho
UV, IR [7].

- Thir téc dung khéng khudn, khdng ndm cia san phdém téng hop dua trén phuong
phdp khuyéch t4n trén thach theo quy dinh cia Duoc dién Viét Nam [8].

H1. KET QUA VA THAO LUAN.
1. TONG HOP HOA HOC.
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5-nitrofurfuraldiacetat (NFD) dugc diéu ché theo 1ai liéu [9,10]. Thuy phin NFD
trong acid acetic ndng, xic tac 1a acid sulfuric tao ra 5-nitrofurfural chat nay khong cdn
téch rieng. Sau d6 ngung ty S-nitrofurfural tao thanh trong hén hop phin dng vdi
thiazolidin -2,4-dion (thu dwoc chat I), vai 2-thioxo 4-thiazolidinon (thu duwoc chat
X, vén imidazolidin — 2,4 — dion ( thu duge chit XXV ) véi su cd mét ciia Natriacetal
khan. Tinh ché lai bing dung mé&i Me,CO : H,0 (1:2) déi véi chét I, hidu suit sau khi
tinh ché 14 60,8%, chat XIII dugc két tinh lai tif dung moi Me,CO, hidu sudt sau khi tinh
ché 14 68%, chidt XXV duoc két tinh lai tir EtOH : DMF ( 2 : 1 ) hiéu suit sau khi unh ché
la 47.3 %. Tién hanh phan ing Mannich cia chét [ va XIIT véi formaldehyd va cac chal
amin bic 1, bic 2 trong dung moi ethanol & nhiét dé phing thu duoe 26 din chal base
Mannich (I1 - XIII), (XIV -XXIV), ( XXVI - XXIX ) v&i hiéu suft 49, 2% - 06%, Cic
chat 16ng hop dugce la chit rén, cé maw, ¢6 diém chiy xdc dinh.

Cau tao clia cdc chal 1ng hop duoc xic dinh qua phan tich phé héng ngoai va w ngoa.
25 chai (11, V - X1, XIV - XXIV, XXV - XXIX ) chua thdy cong b6 trong tai liéu tham
khao duoc.



b. Phan thie nghiém .

Diém chav do wén Electronthemal digital, phd hong ngoai gha trén may Perkin -
Eimer. su dung kv thudt vién nén KBr.
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+ Téng hop S-mitrofurfuraldiacetat (NFD) theo tai ligu [9,10]. diém chay 90-92°C,



higu sust 75%.

+ Téng hop 5-(5"-nitro-2"-furfurylliden)-thiazolidinon -2.4- dion (chat I) theo tai
litu [2], difm chiy 223 -224°C, hiéu suit 60,8%.

+ Téng hgp 5-(5'"-nitro-2'-furfurylliden)-2-thioxo -4-thiazolidinon (chat XIII )theo
i ligu [2], diém chdy 201-202°C, hiéu sust 68%.

+ Téng hgp 5-(5"-nitro-2'-furfurylliden)- imidazolidinon ~ 2.4 - dion chéit XXV ,
diém chay 267-268°C, hiéu suit 47,3 %.

+ Téng hop cic din chat base Mannich (11 - XII, XTV-XXIV, XXVI - XXIX ).

Khudy déu 0,001 mol chat I, 0,015 mol formaldehyd (1,25 ml dung dich formol)
va 0,012 mol amin trong 10 ml cén tuyét d&i trong 1-2 gid, & nhiét d6 phong. Lam lanh, sau
dé loc hit, rira tha bing nudc sach. K& tinh lai tir céc hén hgp dung moi (xem bing 1).
Thu duge 11 chét (I - XI0) ¢6 hiéu sudt , diém chiy ghi & bang 1. Tuong tw, ti€n hanh
téng hop base Mannich ciia chat XTI thu dugc 11 chit (XIV -XXIV) vi véi chdt XXV thu
duge 4 chdt ( XXVI - XXIX ). Céc 56 liéu vé hidu sudt, diém chay, cic dai hap thu dac
trumg ciia phd IR va dung moi ket tinh lai duce ghi & bing 1.

2. THU TAC DUNG SINH HOC.

29 chat 1éng hop (1 - XXIV) di duge thit tic dung khing khudn va khing nim
béang phuong phép khuyé&ch tin trén thach. Céc chat tir I - XIT duoc thir véi 10 chiing vi
khuin gém 5 ching Gram (+): Balcillus cereus, B.subtilis, B. pumilus, Sarcina lutea,
Staphylo- coccus aureus va 5 ching Gram (-): Escherichia coli, Shigella flexneri,
Salmonella typhi, Proteus mirabilis, Pseudomonas acruginosa va mét chiing nim Candida
albicans. Céc chal tir XIII - XXIX duoc thir vai 9 chiing vi khudn gém 4 chiing Gram (+)
la : Balcillus pumilus, Sarcina lutea, Staphylococcus aurcus (ATTC 12228),
Staphylococcus aureus Y, vi 5 Proteus mirabilis, Pseudomonas aeruginosa) vi moi chiing
ndm Candida albicans Tai bé mén sinh hoc (Trubng dai hoc Duoc Ha Nai). Néng do chét
thut 1a 0,5 mg/ml, miu déi chiéu la nitrofurazon ndng d6 0,5mg/ml (d8i vai cac cht tir ] -
XII) va nitrofurantoin nong d¢ 0.5mg/ml (d6i vdi cac chat r XIII - XXIV), miu tring la
DMF.

* K&t qua thir tic dung sinh hoc ciia chét I va 11 ddn chdl base Mannich ciia né tir
Il - XII cho thdy véi néng do da thir 0,5mg/ml ca 9 chél déu ¢6 tdc dung khdng khudn
manh véi 9 ching vi khudn (trir ching Pseudomonas aeruginosa), riéng chil V c6 tac
dung trén ci 10 ching vi khudn. So sdnh véi nitrofurazon, ca 12 chét (I - XI1) déu cé tic
dung khing khudn manh hon trén ca 9 ching vi khudn da thir & cung néng do.

o] néng do thir ca 12 chét (I - XII) déu c6 téc dung véi ndm Candida albicans vi
manh hon nitrofurazon, chét VII, VIII c6 tdc dung manh hon ca.

* Cic chat vir (XIIT - XXIX) c6 tic dung khing khuin manh véi ca 8 ching vi
khudn (trir Pseudomonas aeruginosa). So véi nitrofurantoin ca 17 chat tir (XTI - XXIX)
déu ¢6 tic dung khing khuin manh hon trén 7 ching vi khudn da thir & cing néng dé
0,5mg/ml trir chiing Salmonella typhi. So sdnh tic dung khang khudn clis [7 chat ¢6 the
thay chiing déu c6 tic dyng manh va & cdc miic d¢ gin tuong duong nhau trong d6 ding
chi § 1a chat X111, XX va chét XXV.

DAI HOC QUOC GIA HA NQY
TRUNG TAM THONG TIN THU ViEN
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O néng do da thu, 17 chat wr chat (X111 - XXIX) c6 ric dung manh doi vi ching
nam Candida albicans trong d6 cé 2 chat XIIT . XX va chit XXV c6 tic dung manh nhat.

3. THAO LUAN.

Tur két qua thu tic dung sinh hoc néu trén, ching 16i ¢6 mét sO nhdn xét sau day
vé moi lién quan ciu tnic 1dc dung:

- Chat I vi 11 din chat base Manmich cia né co hoat tinh khing khudn v khdng
ndm manh hon nitrofurazon didu dé chimg t6 vong thiazolidin -2,4-dion la véu 16 cdu tric
mang lai tic dung khing khuin, khing nim manh hon nhém semicarbazon cia
nitrofurazon, C6 18 rang & céc phan 10 cla cic chat (1 - XII) ngoai nhém 5- nitrofuryl con
¢ nhém ceton o, P- ethylenic, nhém nay tuomg e vii nhém -SH ca vi khudn va ndm, ddn
tih kim him su phat tnén cda vi khudn vi ndm.

Khi dua cic nhom base Manmich vio vi tri 3 coa vong thiazolidin -2,4 dion tic
dung khing khudn khong thay ddi rd rét, nhumg tic dung khing nidm tang l1én manh nhit
la o cac ddn xudt co chira lod (VI va Brom (VI

- Chit XIT va chat XXV co tic dung Khing khuan manh hom nitrofurantoin déi
vl 7 ching vi khudn da thir (irir chiing Salmonella typhi) tir dé ¢6 thé nit ra nhan xét la
ngodt yéu 16 ciu tric 1 nhim NO. gan vao vi tri § cia nhan furan thi cdc nhém the gin
vao vi tri 2 cOa nhin furan ¢6 anh huimg 161 hoat tinh khdng khudn cda phan o, 8] hop
char NI va XXV Kl ngumg e rhodanin ( hydantoin ) véi S-nitrofurfural di tao ra phin
ir i nhom ceton a, B-ethylemc gan vao vi tri 2 cia nhin furan ¢6 1& nhém nay da gop
phian mang lai hoat tinh khang khudn cao nhu mét st hiéu khide da cong bo [2,6,11).

So sanh tac dung khang khuan cia din chit base Mannich (I1- X11) véi chan 1, (
MV XXIV ) van chae XTI ¢ XXV - XXIX ) van chat XXV, cho thay nhém base
Manmich  khong anh huémg nhicu dén hoat tinh khing khudn so van chat goc 1, X,
XXV chi co chat VIL VIIL XX, ¢6 nguyvén wr lod hodc brom & hop phdn amin di mang
lan hoat tinh khang khudn cao hom chat [, X1 dai véi 3 chung Staphvlococcus aureus Y1,
Escherichia coli via Shigella flexnen

Cacl ddn chat bhase Mannich cua X111, c6 hoat tinh khing nam K8m chat X111 diéu
do chimg 16 viée the nhom base Mannich khong mang lai hiéu qua. Trong s6 cic din chil
base Mannmich thi ddn chét oo chaa Iod (XX oo tic dung chéng ndm manh hon cdc chit
Khiie '

IV. KET LUAN.
- Da 1ong hop duge 29 din chat cia S-mitrofurfural trong d6 6 25 chat chua thiy
cong bo trong tar lieu tham khao duoc.

- Thur tic dung khing khuan va khang nam cho thay 29 chat téng hop duoc déu cb
tic dung khang khuan, khang manh trong do: - ol

+ 12 chan vir char 1-XT1 ¢o tic dung khang khudn khdng ndm manh v manh hon
mtrotunson, dac beet 1 chat VILVIL S '
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+ 12 chat tir XII1 - m\'nﬁﬂcdungkhingkhuinmmhfmmunfumﬂmm (trir
mmuﬁmmmmmmmammmm han Nystatin
dac biét 1A chat XIILva XX.

+ 5 chat tir XXV - mmﬁﬂ:dm;thiggkhuinmanhhmmunfurmtmn (trir
ching Salmonella typhi) & ciing néng do thir v ¢6 tic dung manh trén ndm Candida
albicans tuy nhién tic dung nay kém hon so véi Nystatin .
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