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A. GIOI THIEU LUAN AN

1. Y nghia ciia luin 4n.

Hoéa hoc cac hop chét di vong 1a mot linh vuc rong lon va quan
trong cua héa hoc hitu co. Trong hda hoc di vong, cac hop chit chira
di vong furan va thiophen da duogc cac nha khoa hoc trong va ngoai
nu6e chi ¥ quan tim nghién ctru, ngudi ta dd nhan thiy ring cac hop
chit nay c6 kha ning khang khuan, khang ndm manh, dic biét 1a cac
hop chit co chira nhém nitro trong phan tir.

Trong nhitng ndm qua di c6 nhidu nha nghién ctru tim cach tong
hop va sang loc tac dung sinh hoc cia cac din xuét chira nitro cia di
vong furan va thiophen véi muc dich tim kiém thudc méi. Mot sb
huéng nghién ciru dugc cht y nhu téng hop cac xeton ¢, S - khong
no, hidrazon , azometin, bazo Mannich...

Véi muc dich tim kiém nhitng chat mai, nghién ctu cAu trac, tim
ra mdi lién hé gitia cAu tric va tinh chit, tham do hoat tinh sinh hoc.
Chung t6i chon dé& tai “ Nghién ciru tong hop va cdu tao mét sé hop
chat nitro ciia di vong furan va thiophen c6 hoat tinh sinh hoc”.

2. P6i twong va nhiém vu ciia luén an.

o Déi twong nghién civu ciia ludn dn: Nghién ctru tong hop mot s6
dan xuat chira nhom nitro ciia di vong furan va thiophen tir
nguyén liéu dau 1a furfural va thiophen.

o Nhi¢m vu ciia ludn dan:

- Téng hop mot sb dan xuit xeton ¢, - khong no c6 chira nhém

nitro ctia di vong furan va thiophen rdi chuyén hoéa chung thanh

cac hidrazon va pirazolin tuong ung.

- Téng hop mot sd dan xuét thiazolidin-2,4-dion tir cac andehit

chtra nhém nitro ctia di vong furan va thiophen rdi chuyén héa

chung thanh cac bazo Mannich tuong tng.
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- Tong hop mot sé dan xudt azometin va bis-azometin tir cac
andehit chira nhom nitro cia di vong furan va thiophen, rdi
chuyén hoa chung thanh cac dan xuét thiazolidin-4-on.

- Xéc dinh céu tao cua cac chat tong hop duoc bang cac phuong
phap phd hién dai nhu IR, UV, MS va NMR.

- Thim do hoat tinh sinh hoc ctia mot s6 dan xuét téng hop dugc.

W

. Nhirng déng gép méi ciia luin an.

e Di nghién ciu téng hop duoc 42 xeton a,f - khong no, 41
hidrazon, 52 pirazolin chita nhom nitro cua di vong furan va
thiophen chua tim thay trong cac tai liéu tham khao.

e Di téng hop duoc 7 thiazolidin-2,4-dion, 6 bazo Mannich, 29
azometin va 29 thiazolidin chra nhom nitro cua di vong furan va
thiophen 1a cic hop chat chua tim thiy trong cac tai liéu tham
khao.

o Di dong gop vao dit liéu pho IR, UV, NMR, MS ciing nhu hoat
tinh sinh hoc cta cac hop chét da tong hop duoc.

4. B6 cuc ciia ludn an.

Luan 4n gom 149 trang va 138 trang phu luc vé cic phd hong
ngoai, ti ngoai, khdi Iwong va cong huong tir hat nhan dugc phan bd

nhu sau:
- Mo dau: 1 trang - Tai liéu tham khédo: 10 trang
- Tong quan: 32 trang (119 tai liéu, trong doé 33 tai
- Két qua va thao luan: 84 trang  liéu tiéng Viét, 81 tai liéu tiéng
- Phén thuc nghiém: 21 trang Anh, 3 tai liéu tiéng Puc, 2 tai
- Két luan : 01 trang liéu tiéng Phép)
- Cé 42 bang, 29 hinh v€ va 10 - Phu lyc: 138 trang
so do

- Céac cong trinh lién quan dén

luén an: 1 trang



5. Phwong phap nghién ciru

e Sur dung phuong phép tong hop hitu co dé téng hop cac xeton ¢, 8
- khong no, hidrazon, pirazolin, thiazolidin, bazo Mannich,
azometin, chira nitro cua di vong furan va thiophen.

e Sur dung cac phuong phap kiém tra bang SKLM dé kiém tra do
tinh khiét ctia san pham..

e Str dung cac phuong phép vat Iy hién dai dé xac dinh ciu trac san
pham thu duoc.

B. NOI DUNG CUA LUAN AN
Chuong 1. TONG QUAN

D3 tong két tai liéu vé tinh hinh nghién ctru tong hop, chuyén héa
va xéac dinh ciu tao cta hop chét chira dj vong furan va thiophen, cac
hop chit xeton ¢, - khong no va cac hop chit azometin cua céac tac
gia trong va ngoai nudc.

Két qua tong quan cho thay c6 nhiéu cong trinh nghién ctru lién
quan dén viéc téng hop va xéc dinh cAu tao cua cac dan xuit chira di
vong furan va thiophen, cac dan xuét xeton ¢,/ - khong no, cac hop
chat azometin, nhung nhing nghién ctru nay chua diy du dic biét 1a

cac dan xuat c6 chira nhom nitro trong phan ti.

Chuwong 2: THUC NGHIEM

Nhiét dg néng chay: Diém chay ciia cac san pham duoc do trén may
STUART SMP3 tai Vién Héa hoc Cong nghi¢p Viét Nam.

Phé hong ngoai (IR): Phd hdng ngoai cua cac chit duoc do trén may
SIGNA ciia hing NICOLET bang phuong phap ép vién véi KBr
duoc do tai Khoa Hoa hoc — PHKHTN — DPHQGHN va bang phuong
phap ép vién véi KBr trén may FTIR IMPACT, tai Phong hong ngoai
— Vién Hoéa hoc — Vién Khoa hoc va cong nghé Quéc gia Viét Nam.
Phé tir ngoai (UV): Phd tir ngoai cta cac chit dugc do trong
etanol dugc ghi trén may UV-2450 SHIMAZU cua hang SHIMAZU.
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Phé céng hwéng tir hat nhdn ( NMR): Phd cong hudng tir hat nhan 'H
— NMR, "*C — NMR, HMBC, HMQC, HSQC cua cac chit dugc do
trén may Bruker Avance 500MHz trong dung moi clorofom,
dimetylsunfoxit — d6, etanol, axeton tai Vién Hoa hoc — Vién Khoa
hoc va Cong nghé Qudc gia Viét Nam

Phé khéi lwong: Phd khéi luong ciia cac chat dugc do trén may MS —
Engine 5989 — HP va may LC — MSD — Trap — SL tai Vién Hoa hoc
— Vién khoa hoc va Cong nghé Quéc gia Viét Nam.

2.1.Téng hop cac chit dau.

9 dan xuit thudc diy andehit bao gdm: thiophen-2-andehit, 5-
nitrothiophen—2-andehit, 5-nitrofuran-2-andehit, 5-nitrophenylfuran-
2-andehit, 5-nitrophenylthiophen-2-andehit, ddn xuét thiazolidin—2,4
—dion, mot sd dan xuat aryl metyl xeton da duoc tong hop.

2.2. Tong hop va chuyén héa mét sé6 din xuit xeton o, p - khong
no chira nhom nitro cua di vong furan va thiophen.

Céc dan xuat xeton ¢, £ - khong no va su chuyén hoa ching
thanh cac hidrazon, pirazolin duoc tong hop theo so db 3.1
2.3. Téng hop va chuyén héa mot s6 din xuit thiazolidin — 2,4 —
dion chira nhém nitro cia di vong furan va thiophen.

Céc dan xuat thiazolidin—2,4-dion va sy chuyén hoa ching
thanh cac bazo Mannich duoc tong hop theo so dd 3.1
2.4. Téng hop va chuyén héa mot sé din xuit azometin chira
nhom nitro cia dj vong furan va thiophen.

Cac dan xudt azometin va su chuyén hoa chiing thanh cac
thiazolidin—4—on duoc tong hop theo so db 3.1
2.5. Tham do hoat tinh sinh hoc.

Chung t6i da tham do hoat tinh khang khuan, khang nim cua mot
sO hop chat tong hop duoc theo phuong phap xac dinh ndng do trc ché
t6i thiéu — MIC cua Vanden Bergher va Vlictling (1994) tai Vién Hoa
hoc céc hop chét tyr nhién — Vién Khoa hoc va cong nghé Qudc gia viét
Nam.



Chuong 3: KET QUA VA THAO LUAN Bing 3.8(trich). Két qud tong hop mét sé xeton o, 8- khong no

Céc phan tng duoc thyc hién theo so d6 3.1 duéi day: Ki | 7z Ar Higu suat | Mau siic twe(°C)
hiéu (%)
Y@EV’LNZ Y%ArﬁQY FX, (0] Q 60 Véing 174- 175
: o 00 nau
HSCH,COOH R FX; o Q 62 Véing 169- 170
YUCH:NfArZ YHCH:NAHN:(:H—@Y - nau
z z z FX4 0] @ 65 Vang 145 — 146
Am /wa (TL:145-147)
0 o LY o ™) B S O B e
2> O,NGsH, N 3 -
z oA TX; | S sz 56 Vang 232-233
CH3CM o \
/\ 89 O n X, | S | ( )on, 53 Vang co 169 - 170
YQCHZCH*(‘C:‘)*N YQCH:t /Ko anh kim
ArINHNH wlNHNHZ Hcm{ HNR'R? Céc xeton a3 - khong no chita gbc 5-nitrophenylfur-2-yl va
B 7\ . o5 y—— ¢ 5-nitrophenylthien-2-yl duoc tong hop theo so do sau:
NH |
‘ A M ] Q@CHO - HCCOAr NeOH Q—@CH:CchfAr
So do 3.1: So do tong hop mot s6 hop chit nitro ciia di vong furan ON z ON z o
. ~_ vathiophen 2=0,8 )
3.1. Tong hgp mjt so dan xuat lam chat dau: Bdng 3.9(trich). Két qud tong hop mot so xeton o, - khong no
Chung t6i da tong hop 13 dan xuat lam chit dau, bao gébm 7 Ki 4 Vi tri Ar Hiéu suat t’n/c
e . Xk s hiéu nhém NO (%) (°C)
andehit, thiazolidin-2,4-dion, 3 dan xuat aryl metyl xeton va 2 dan F).( o 1 2 70
xuat diaxetat. ’ OB' 191-192
3.2. Tong hop va chuyén héa mdt s6 din xuit xeton o,B-khong no FXn | O 2 OCH} 65 144-145
3.2.1. Tong hop mdt s6 din xuit xeton o,B - khong no. FXi5 | O 3 @ 64 130-131
3.2.1.1. Két qua tdng hop. TX; | S 4 @ 58 203 - 204
Chung toi da tién hanh tong hop céc xeton ¢, 3 - khong no TXs | S 4 () 61 209 - 210
chira gbc furfuryl hodc thienyl theo phufyng phap cﬁ? TX: | S 3 @ 57 202 - 203
Z.H.Nazarova va L.D.Babeshkina. Phan ing xay ra theo so do
g xay TX14| S 3 ()w 60 214 - 215
sau:
ozN@CH@COCHB)Z heconr OZN@CHZCFE‘*M TX;o | S 2 e 63 199 -200

z=0,S8




3.2.1.2. Phé hong ngoai va phd tir ngoai

Trén phd tir ngoai cua cac xeton o, B - khong no cho cuc dai hap
thu & 264 — 415 nm, cuc dai nay dic trung cho su chuyén dich
electron tir t—7*, tiy theo cdu tao ma cac xeton @, B - khong no cd
thé c¢6 1 hoidc 2 dinh hip thu.

Trén phd hong ngoai ciia cac xeton ¢, 4 - khong no xuat hién pic
dic trung cia nhom C=0 ¢ 1642 — 1682 cm™', pic & 1575 — 1601 cm™
ctia nhém -CH=CH- tuy nhién pic nay thuong bi 1an tin hidu véi pic
ctia lién két C=C trong vong thom. Pho hdng ngoai clia cac xeton o,
/3 - khong no c6 cac tin hiéu dic trung cho cac dao dong bién dang
khong phing ciia lién két -CH=CH- nim trong khoang 960 — 995 cm’
! diéu nay cho thiy cac xeton ¢, S - khong no ton tai & dang trans.
Ngoai ra trén phd hong ngoai con xuét hién pic dic trung cho dao
dong cua lién két trong nhom NO, & 1507 — 1539 cm™ va 1315 —
1357 cm™.
3.2.1.3. Phé cong hwong tir hat nhan

Trén phd cong hudng tir hat nhan 'H - NMR ciia cac xeton o, £ -
khong no cho sé lwong proton ghi duoc trén phd dd phu hop véi sb
luong proton ¢ trong phan tir. Trén phd do thiy xuat hién hai tin
hi€u duplet, dudi dang hiéu ing mai nha c6 do chuyén dich hoa hoc
nam trong khoang 7,40 — 7,96 ppm véi hing s6 twong tac spin — spin
16n (J = 15,5 +16 Hz), mdi pic c¢6 cuong do tuong dwong mot proton
trong nhom vinylen (-CH=CH-), gia tri hang s6 J 16n chimg to cac
chit déu ton tai ¢ dang trans. V&i cac xeton khong no ¢6 nhom nitro
gin truc tiép voi vong di vong cho thiy ban chat cia di vong trong
hop phan andehit ciing anh huéng dén d6 chuyén dich cua cac proton
nay: Di vong thiophen néi chung c6 d6 chuyén dich hoa hoc cao hon
so voi cac hop chat chira di vong furan tuong tng (so sanh FX; voi
TX3, FX, voi TXs, FX5 voi TXg, FX4 voi TX, FXs vai TX,, FXg voi
TX,), diéu nay c6 thé dugc giai thich 1a do tinh thom cua di vong
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thiophen cao hon di vong furan. Cac xeton c6 nhom nitro gan gian
tiép do hé lién hop da dugc kéo dai diéu do dong nghia voi viéc mat
d6 dién tir dugc gidi toa (do c6 thém vong thom) lam cho cac proton
nay c6 d6 chuyén dich hoa hoc thay d6i khong nhiéu khi thay doi cdu
tao. Trén phé cong hudng tir hat nhan °C — NMR cho céc tin hiéu
dac trung ctia cac nguyén tir cacbon trong phan tir, vi du nhu nhém
C=0 c¢6 do chuyén dich hoéa hoc tir 176,0 — 189,7 ppm, ngoai ra trén
phé dd con xuét hién tin hiéu ciia cac nguyén tir cacbon trong phan
tur.
3.2.1.4. Pho khéi lrong ciia mét sé diin xuét xeton a, B- khong no.

Trén phd khdi lugng cua cic xeton @,/ - khong no déu xuat
hién pic ion phan tir hodc [M+1]". Sy phu hop giita s6 khdi cua ion
phan tr va KLPT ctia mdi xeton ¢, £ - khong no ching to rang CTCT
du kién 1a ding dén.
3.2.2.  Két qua tong hop mot s6 hidrazon.
3.2.2.1. Két qua tong hop.

Céc hidrazon duoc tong theo so dd phan ng nhu sau:

 NH— Ar
OzN@CH:CH*(H?*Ar INTNH— A OW@CHZCH—C(
Z 0 z N

C,HOH + DMF N
Z=0,5 N—NH—Ar,

Bing 3.17(trich). Két qud tong hop mét so hidrazon

Hop | Z Ar Ar, Mau siic | t°(°C) Hi¢u
chat suat (%)
FHy [ O | (Chm | < )-om Do 164-165 60
FH;; | O QNOZ @ Do 210-211 65
FHy |O | [\ | ( )-en | Vang | 183-184 58
O
TH, | S @ @ Do 251-252 60
TH, | S @ QNOZ Do dam | 267-268 65
THs | S @ < )em, Do 232-233 54




3.2.2.2. Pho hong ngoai va tir ngoai ciia mdt so hidrazon

Trén phd hong ngoai ciia cac hidrazon xuét hién cac pic dic trung
cho dao dong hoa tri cua lién két C=N, NH trong nhom —NH-N=CH-.
S6 song dic trung cho dao dong cua lién két C=N tir 1501-1595cm™,
pic nay c6 cuong do 16n, chan rong va 1a pic dic trung nhét trong phd
hdng ngoai cua hidrazon. Céac hidrazin khong cé pic hip thu trong
vung nay, cac xeton di vong c6 pic ddc trung cho dao ddng cua lién
két C=0 khoang 1650 cm™. Do vay su xuat hién cta pic nay chimg
t6 da co sy hinh thanh lién két C=N. S6 song dic trung cho dao dong
cta lién két N-H ndm trong ving 3172 — 3303 cm™, pic nay c6 chan
hep.
3.2.2.3. Phd cong hwéng tir hat nhan ciia mdt sé hidrazon.

Trén phd cong hudng tir hat nhan proton cua hidrazon xuét
hién tin hiéu singlet cua proton trong -NH- véi d chuyén dich héa
hoc nam trong ving 1an can 11ppm . Nhom vinylen (-CH=CH-) trong
cac xeton ¢,/ - khong no van ton tai trong cac hidrazon, cac proton
trong nhom nay cho d6 chuyén dich hoéa hoc ndm trong ving 1an cén
6,80 ppm va 7,40 ppm vé6i hing sb tuong tac J = 16 — 16,5 Hz, hing
sO twong tac 16n cho thay cac hidrazon ton tai & dang trans, diéu nay
cho thay khi chuyén héa tir xeton ¢,/ - khong no sang hidrazon da
khong 1am thay ddi cdu hinh. Trén phé '"H — NMR ciia cac hidrazon
con cho tin hi¢u cta proton trong di vong va vong thom (xem bang
3.19, hinh 3. 12, bang 3.19(p) phu luc 1 trang 9). Trén phd cong
huong tir °C — NMR cua hidrazon xuét hién tin hiéu cong huong cia
cac nguyén tir cacbon trong phan tir . Phd *C — NMR cuia cac xeton -
a,f - khong no co tin hidu cua cacbon trong nhom C=0 nim trong

ving 176,0 — 189,0 ppm thi nay tin hiéu nay khong con xuit hién

trong phd °C — NMR cua cac hidrazon, ma thay vao d6 1a tin hiéu
cua cacbon trong nhom C=N ¢ 154,00 — 162,00 ppm.
3.2.2.4. Phd khéi lwong.

Theo sb liéu thu dugc trén phd khdi, chung toi nhdn thiy cac
hidrazon thu dugc déu xuét hién ion phén tir hodc ion (M- 1)" cac ion
nay c6 cuong d6 nho diéu nay cho thay cac phan tir hidrazon déu
kém bén khi bi ban pha trong phd khdi.

Vi du chit TH; cho so d6 phan cét nhu sau:

B vl O

N ( > m/z 105
m/z 303 \N NH
Woz /

1
\ _ ;\
OZN@S—CI—FCH C\\

M+ 349 N—NH

W N
(S g e
mz 32 N—Q HC=NH—NH

l NO, m/z 197

C=C—~C
(D e=c—c
m/z 286 N—Q @—NH

m/z 92

[

m/z 78
So db 3.5. So d6 phidn manh ciia hop chit TH,
3.2.3. Két qua tong hop mot sé din xuit pirazolin
3.2.3.1. Két qua tong hop
Céc hop chit pirazolin duoc tong hop theo so dd sau:

/\CH CH—C—Ar + I,N—NH—Ar, — > /\ Ar
O,N Z H 7

O,N N—N
72=0,8 Ary

10



Bing 3.22(trich) . Két qud tong hop mét sé pirazolin
. p.} 0

Ki Vi |Z Ar Ar; Mau t e Hiéu
hi¢u | tri sic K9 suat
NO, (%)
FPy 2 O 4 — 2,4- Do | 240-241 71
C6H4CH3 C6H3(N02)2 dém
FP]] 2 O 4 — C6H5 Véng 150-152 48
C6H4CH3
FPy 4 O 2- CeHs vang | 148-149 | 61
thienyl
FP» 4 O 2- 4 - vang | 181-183 59
thlenyl C6H4CH3
FP,,; 2 (0] 2- 4 — vang | 205-206 | 52
thienyl CcH4sNO,
FP», 2 O 2- 24 - Man | 231-232 | 69
thlenyl C6H3(N02)2
FPyy4 4 O 2 - 2.4- bo | 251-252 | 72
furanyl | CeH3(NO,), | dam
FPog 2 O 2- CeHs vang | 178-179 | 52
furanyl
TP1 4 S C6H5 4— Véng 167-168 51
CcH4NO,
TPy 4 S 2- 4 vang | 178-179 | 49
furanyl — C6H4N02
TPy 4 S 2 - 24 - bo | 281-282 | 72
furanyl | CeH3(NO,), | dam
TPy, 4 S CeHs CeHs vang | 167-168 53
TP, 4 S CeHs 4 - vang | 171-172 | 50
C6H4CH3
TPy 3 S 4 - 4 vang | 181-182 | 52
C6H4BI' -C6H4CH3
TPy9 3 S 4 — CeHs vang | 169-170 | 57
C6H4CH3
TPy 3 S 4 — 4— vang | 186-197 | 50
CeH4CH; | C4H4NO,
TPy, 3 S 4 — 4 - vang | 181-182 | 49
CeH4sCH; | CgH4CHjy
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3.2.3.2. Phé hong ngoai va tir ngoai

Trén phd hong ngoai cta cac dan xuét pirazolin xuat hién pic cua
nhom C=N nim trong khoang 1585 — 1616 cm™ , pic nay thudng bi
13n v6i lién két C=C trong nhan thom. Phan ung giita xeton o, S -
khéng no véi hidrazin c6 thé tao thanh hidrazon hodc dong vong tao
hop chat pirazolin, so voi hidrazon thi cac pirazoli khong c6 nhém
NH, nén trén ph6 hong ngoai cua cac hop chat nay khong xuit hién
pic ctia nhém NH ¢ trong vung lan can 3200 cm™, diu hiéu nay cé
thé giup ching ta phan nao khing dinh dwgc viée tao thanh hop chét
pirazolin.

Trén phd hong ngoai ciia cac hop chét pirazolin con xuat hién pic
ctia lién két trong C — N trong ving 1321 — 1363 cm™. Pic nay khong
xuat hién trong hidrazon, du hiéu nay ciing giup ching ta phan nao
trong viéc chimg minh cu trac cta cic hop chit pirazolin tao thanh.

Ngoai ra trén phd hong ngoai con cho cac pic ctia nhom NO,,
vong di vong.

Chung t6i da tién hanh ghi phd tor ngoai cua mot sb hop chét
pirazolin tao thanh, trén phd dd cho thiy céac pirazolin khao sat déu
cho cuc dai hép thu nam trong vung 369 — 575 nm, cuc dai nay dic
trung cho budc chuyén dién tir tir 1 — 7. Ngoai ra trén phd dd c6 thé
cho hai hay ba cuc dai hép thu, diéu nay tuy thudc vao cAu trac cua
chat.
3.2.3.3. Phé cong hwéong tir hat nhén.

Trén phd cong huong tir hat nhan '"H — NMR cua cac dan xuét
pirazolin duoc khao sat chiing t6i nhan thay co tin hiéu duplet duplet,
tin hi¢u nay Ung vdi hai proton trong nhém CH, ciia vong pirazolin,
hai proton nay twong tic voi nhau véi hang sé tuong tac 16n 17,5 —
18 Hz. Proton trong nhom CH cua vong pirazolin trong phd 'H —
NMR cho tin hiéu duplet duplet, c6 do chuyén dich hoa hoc nim
trong khoang 5,80 + 5,90 ppm. Ngoai ra trén phd d6 con cho tin hiéu
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clia cac proton co mit trong phan tir cta chat. Tuy nhién do phan tur
cac pirazolin tong hop duoc c6 dd cong kénh 16n, phan tir gdm nhiéu
vong thom, di vong gian vé6i cac nhoém thé twong tu nhau nén tin hiéu
cua cac proton trong phan tir x4y ra hién tugng trung chap do dé viéc
gan cac tin hi€u trd 1én kho khan.

Phé *C — NMR cuia cac pirazolin cho ddy du tin hiéu cua cac
nguyén tir cacbon trong phan tir. Phd °C — NMR cua cac xeton ¢, 3 -
khong no c6 tin hiéu ciia cacbon trong nhém cacbonyl (C=0) nim
trong khoang 177,0 — 189,0 ppm, tin hiéu nay khong con xuat hién
trong phd *C — NMR cua céc pirazolin ma thay vao d6 1a sy xudt
hién tin hiéu cua cacbon trong C=N cia vong pirazolin ¢ 152,0 —
155,0 ppm, tin hi¢u cta cacbon trong CH, cua vong pirazolin & trong
vung lan can 40 ppm va tin hiéu cta cacbon trong CH cua vong
pirazolin nam trong khoang 52,9 — 55,8 ppm.
3.2.3.4. Phd khoi lwong.

Pho khdi lugng cua cac dan xuat pirazolin cho pic cua ion
phan tir v6i cuong d6 16n (100%), theo két qua thu dugce khi phan
tich phd dd cua cac pirazolin nghién ciru ching toi du doan co ché
pha v& manh cia cac hop chit nay c6 thé theo mot sd hudng sau:
Hudng 1: Phan cit nhom NO hodc HNO tao ion duong hodc ion géc:

/ \ Ar / \ Ar
0 z - . N z -
N—N Hoac ¥ NN
7=0,8 Ary ° Z=0. Ary

Huéng 2: Pha v& vong di vong tao ion duong hoic ion gdc:

Ar
\\
Z N—N
Z=0,5 Ar,

phan manh tiép
Hudng 3: Phan cat lién két gifra di vong va vong pirazolin tao ion
manh:
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ILCT Phan manh tiép
Ar]

So d6 phan manh ciia hop chat FPy duoc chi ra trong so d6 3.6.

m/z 438

CH3

m/z 90

J/ 0

m/z 117 MT 468

CH;,
\ N—N
W
9
NO,
m/z 280
No2 CH;
m/z

i CcH; ¥
HC=C

N—N

© m/z 234

NO,

o] {Q/

g

Z:

m/z 305

So' do 3.6. So dé phian ménh ciia hop chit FP,

3.3. Tong hop va chuyén héa mot s6 din xuit thiazolidin—2,4-
dion
3.3.1. Tong hop mot sé din xuit aryliden thiazolidin - 2,4 — dion.
3.3.1.1. Két qua tong hop

Céac din xuét 5—(5-nitro—2’-furfuryliden)-thiazolidin-2,4-dion va
5—(5’—nitro—2’-thienyliden)-thiazolidin-2,4—dion dugc tong hgp theo

s0 do sau:
s/\f/O o
I\ AOH_+ HpSO, /A O//LN’H J o\ CHINiH
N OCOCH S04 -
0, CH( 3), = OZNQCHO e OZNQ S)\O

Z2=0,8
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Bing 3.25. Két qud téng hop mot sé thiazolidin — 2,4 - dion

Ki CTCT Tinh chat vat Ii Hiéu suit
hiéu (%)
Ov N Mau: Vang
/ \ N—H
pz, | oL | e =224 2050 61%

(TL: 224 - 225)

SN Mau: Vang
/\ N H
TZ, Q/I* tye =228 - 229 63%

Cac hop chit 5—(5’—nitrophenyl-2’-furfuryliden)-thiazolidin-2,4—
dion va  5—(5’-nitrophenyl-2’-thienyliden)-thiazolidin-2,4—dion.
duoc tong hop theo so dd sau:

O, O,
/o \ . N—H CH3COOH ) N—H

OZNQ‘@ cHo z:K\O “ancoons ™ Q_Q\CHZSAO

O,N
7=0,8

Bing 3.26 . Két qud tong hop mét sé thiazolidin — 2,4 - dion

Ki Vitri | X Mau | t'n/c("C) | Hiéu suit
hiéu NO, sic (%)
FZ, 2 0 vang | 248-249 75
FZ, 3 0 vang | 235-237 73
FZ, 4 0 vang | 299 -300 70
TZ, 4 S cam 359 -360 77
TZ, 3 S vang | 312-313 74
TZ, 2 S vang | 256-257 72

3.3.1.2. Pho hong ngoai.

Trén phd hong ngoai cua cac dan xuit thiazolidin—2,4—dion xuét
hién pic ¢ ving 3105 — 3160 cm™ dic trung cho dao dong hoa tri ctia
nhom NH, pic & ving 1743 — 1760 cm™ va 1682 — 1691 cm™  dic
trung cho dao dong cua lién két trong nhom cacbonyl (C=0), ngoai
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ra trén phd hong ngoai con cho céac pic tng véi tan sé dao dong cua
cac nhom CH=, NO,, vong thom va di vong.
3.3.1.3. Pho cong hwong tir hat nhén.

Trén phd cong huong tir hat nhin cua cac dan xuat thiazolidin-
2,4-dion thiy xuit hién ddy du cac tin hiéu proton ciing nhu sb
nguyén tir cacbon trong phan tir ctia chat. Trén phd 'H — NMR cho
pic cua proton trong nhom NH dudi dang pic ti ¢ do chuyén dich
hoa hoc nim trong khoang 11- 13 ppm, s& di ¢6 hién twong nay 1a do
proton ctia hop chit da twong tac véi dung méi. Tin hiéu singlet nam
trong vung 7,56 - 8,03 ppm cua proton trong nhom CH. Ngoai ra
trén phd cong hudng tir proton con xudt hién tin hiéu proton trong di
vong v6i hang s6 twong tac J =4 — 4,5 Hz.

Phé cong hudng tir *C — NMR xuat hién hai tin hiéu ctia nguyén
tir cacbon trong C=0 c6 d6 chuyén dich héa hoc niam trong khoang
165,9 - 168,4 ppm. Tin hi€u cta cacbon trong nhom CH c6 d¢
chuyén dich héa hoc nam trong vung lan can 146,0 ppm. Trén phd
C — NMR cho déy du cac tin hiéu cta cac nguyén tir cacbon c6 mit
trong phan ta.
3.3.1.4. Phd khoi lwong.

Phd khdi lugng cua cac dan xuat thiazolidin-2,4—dion déu thay
xudt hién pic clia phan tir, pic cta cac ion manh tuong tng. Theo phd
dd chung t6i nhan thiy rang vong thiazolidin kém bén.

3.3.2. Tong hop mot s6 bazo Mannich.
3.3.2.1. Két qua tong hop.
So db phan tng nhu sau:

0. (6] R,
N N—H R R N N—CH—NT
o N«@\ /K HoHO -« N N«@\ /k R,
2 77 >CH S N0 C,H,0H 2 7~ C S o

Z=0,8
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Bing 3.30(trich). Két qud tong hop mot s6 bazo Mannich

Stt |Hop [Z | Ry R, Mau sic | t%("C) Higu
chat suat (%)
1 | TB; | S < Vang dam | 145 - 146 90
H

2 | TB, | S ,N\/:> Do tuoi 168 - 169 60

3 | TB3 | S @ @ Vang 216 - 217 57

4 B4 | S| H @—COOH Véng dam | 227 - 228 65

5 | FB; | O @ @ Vang 204 - 205 59

8 | FB4 | O H @—coon{ Vang dam | 215 -217 68

3.3.2.2. Phé hong ngoai.

Trén phd d6 IR thdy xuat hién pic & 3387 — 3436 cm™ dic trung
cho dao dong hoa tri cua lién két NH, pic & 1669 — 1687 cem’! va
1739 — 1761 cm™ dic trung cho dao dong hoa tri cua C,=0 va C4=0,
ngoai ra trén phd hong ngoai ciia cic bazo Mannich con ¢ pic cua
nhém NO, ¢ 1509 — 1534 cm™ va 1319 — 1355 cm’™.
3.3.2.3. Phé cong hwéng tir hat nhan.

Trén phd cong huong tir hat nhan 'H — NMR thay xuat hién day
du cac tin hidu clia cac proton trong phan tir. Trén phd dd thay xuét
hién tin hi¢u singlet trng v6i 1H trong CH= ¢ 7,58 — 8,13 ppm, tin
hi¢u duplet tng vdi 2H trong CH, ¢ 4,71 — 5,23 ppm. Ngoai ra trén
phd d6 con xuat hién tin hiéu ctia cac proton cé trong phan tir di vong
v6i hang s twong tac J = 4,0 Hz tin hiéu proton trong vong thom c6
hang s6 twong tac J = 7- 8 Hz.

Trén phd cong huong tir *C — NMR thdy xuét hién dy du cac tin
hiéu cta cac nguyén tir cacbon c6 mat trong phan tir ciia cac chat..
3.3.2.4. Phd khoi lwong.

Trén phd khdi lwong clia cic bazo Mannich khao sat chiing
t61 thiy xuét hién pic ung voi khdi luong phan tir ciia cac chét khao
sat, cac pic nay c6 cuong do trung binh.
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QCHI%\
/
e \
2NQCH
z=0,8
Phan manh tiép
So' dob 3.9. So do phidn manh ciia mét sé dan xudt bazo Mannich
3.4. Tong hop va chuyén héa mét s6 din xuit azometin.

3.4.1. Két qua tong hop mot sé azometin.
3.4.1.1. Két qua tong hop

CszOHHzNArJ YJ/ \LCH:N—Ar3

zZ

H,NAr,NH;

2=0,8 C,HsOH Yﬂ—CH N—An—N= HC@Y

Y =NO,, C¢HNO, z

o O OO L2

HOOC

Trong do

3.4.1.2. Pho hong ngoai.

Trén phd hdng ngoai ciia cac azometin cho pic ddc trung cua lién
két trong nhém CH=N nam trong ving 1585 — 1665 cm™, pic nay co
cuong do 16n, chan rong va 1a pic dic trung nhit trong phd IR cua
cac azometin, tuy nhién pic nay thuong bi 1an véi pic cua lién két
C=C trong vong thom. Phd hong ngoai ctia cac azometin con cho cac
pic dic trung ctia nhém NO, nam trong ving 1495 — 1521 cm™ va
1328 — 1355 cm™, ngoai ra trén phd hong ngoai ciia cac azometin con
xuat hién pic dic trung cho lién két cia nhém C=0 (COOH) ¢ ving
1693 - 1701 cm™, pic ctia OH (COOH) trong ving lan can 3300 cm™,
phd hdng ngoai cua cac azometin con cho cac pic ddc trung cho cac
lién két trong di vong va vong thom.
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Bing 3.34(trich). Két qud tong hop mot sé azometm

HO'p Z Y Ar, Arj Mau t n/e Hiéu
chit sic suat (%)
FA, [O| NO, | (ol )| - Po | 206- | 72
207
FA6 O NO, - <j%wo2 Véll’lg 138 - 69
140
FA; |O| 2 - - cam | 178- | 75
179
CsH4NO,
FAs |O| 4- ® - vang | 239- 72
C6H4N02 N 240
FAis | O 4- - = bo 184- 84
C¢HsNO, 185
FAy | O 2- - { yam | vang | 194- 82
C¢HsNO, 195
TAs | S| NO; ® - do [ 141-| 71
) 142
TA5 S NO, - ON@ Vfing 204 - 68
205
TAw | S| 4- > - vang | 213- 81
CsH4NO, N 214
TA;, | S 4- - { yam | vang | 309- 78
CsH4NO, 310

3.4.1.3. Phé cong hwéng tir hat nhan.

Trén pho cdng hudng tir proton clia cdc azometin xuat hién

day du tin hiéu cua cac proton c6 mit trong phan tir cta chat. Trén
phd db luén xuat hién tin hiéu singlet trong ving 8,451— 8,94 ppm
tuong g véi proton trong lién két azometin (CH=N-), tin hiéu cia
proton trong nhom azometin 1a tin hi¢u rat d& nhan biét va 1a tin hiéu
dic trung cua loai hop chét nay. Trén phd 'H — NMR con xuét hién
tin hiéu duplet v6i hing sb twong tic J = 4,0 — 4,5 Hz tng v6i 2

proton trong di vong furan hay thiophen, tuy nhién do cac bis—
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azometin c6 tinh ddi ximg nén s proton xuat hién trén phd dd chi
bang mot nira sd proton cd mit trong phan ti.

Pho cong huong tir hat nhan *C — NMR ciia cac azometin xuét
hién day du tin hiéu cua cac nguyén tir cacbon trong phén tir. Nguyén
tir cacbon trong CH=N ¢6 d¢ chuyén dich héa hoc nim trong khoang
147 — 155 ppm.
3.4.1.4. Phd Khoi lwong.

Trén phd MS clia cac azometin dd duoc nghién ciru déu xuét hién
pic ion phan ti véi cuong do 16n. Cuong do 16n cua pic ion phan tu
c6 thé duoc giai thich 1a do cac nhan thom va cac nhan di vong thom
d3 1am bén hoa ion phan tir. Su phu hop giita s6 khdi cua ion phén tu
va KLPT ciia mdi azometin chimg to ring CTPT dy kién 1a dung.
3.4.2.Tong hop mdt s6 thiazolidin-4-on.
3.4.2.1. Két qua tong hop.

Céc thiazolidin—4-on va bis—thiazolidin— 4-on dwoc tong hop theo

so do sau:

v—{ \LCHZNfAQ e OZNQ—(EH N—A”
z
\/ O
Y«@CH:N—Ar— e
7-0.8 , —N=ne—{_J—no,

CgHg | HSCH,COOH
Y =NO,, CgH,NO, i ’

Yﬂ—‘CH*I\\T‘ Ary—N— HC«@ NO,

Z | |
S S0 oGS

@;@%@;Q

HOOC

Trong do
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Bing 3.38(trich). Két qud tong hop mét sé thiazolidin—4-on

Ki Mau e Hiéu
hi¢u | Z Y Ar, Ars sic (°C) | suat
(%)
FT, | O 2- ) - vang | 158- 71
C¢H4NO, 159
FT¢ | O 4- ® - vang 199- 73
C¢H4NO, 200
FT, O] NO, < -~ | vang | 214 | 53
215
FT11 O 4- - NO, Vé‘lng 172- 68
C¢H4NO, O 173
FT16 (0] 2- - ool Véll’lg 244- 73
C¢H4NO, O 245
FT20 O N02 ONQ Vé‘lng 213- 70
- 204
TT, | S 4- @ - vang 143- 73
CcH4NO, 145
TTs | S| NO, | (ol | - |vang| 227- | 67
228
TT, | S 4- ; ot | vang | 209- | 63
CcH4NO, O 210
TTyo | S NO, Om vang 201- 70
- 202

3.4.2.2. Phé hong ngoai.

Trén phd hong ngoai cua cac thiazolidin—4-on c¢6 dinh hip thu
manh nam trong ving tir 1679 - 1712 cm™ dic trung cho dao déng
héa tri cua nhom cacbonyl trong vong thiazolidin—4—on. Cac dinh
hap thy manh trong ving 1589 — 1603 cm™ dic trung cho dao dong
hoéa tri cia nhom azometin bj bién mat, va thay vao d6 la cac dinh
hap thu ctia nhém cacbonyl, cho thdy phan tng cong hop vao lién két
azometin dd xAy ra. Ngoai ra trén phd d6 cua cac thiazolidin—4—on

ctia diy nay con xuét hién hai bang séng hdp thu dic trung trong
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ving 1318 — 1345 cm™'va 1502 — 1536 cm™. Cac hop chit ¢c6 nhom
COOH trong phan tir con xuit hién bing séng trong vung lan cin
3300 cm™ ctia nhém OH.

3.4.2.3. Phé cong hwong tir hat nhan

Trén phd cong huong tir hat nhan 'H-NMR cia cic dan xuat
thiazolidin—4-on ¢6 tin hi€u singlet dac trung cho nguyén tu hidro
trong nhom S-CH-N vé6i d6 chuyén dich héa hoc khoang 6,53 — 7,23
ppm ung voi cac mono—thiazolidin—4-on va 6,85 — 6,95 ppm véi cac
bis—thiazolidin—4-on. Hai nguyén tir hidro trong nhom CH, cta vong
thiazolidin-4—on tach thanh hai nhom tin hi¢u dac trung, cac nhém
tin hiéu nay thuong & dang tin hiéu duplet voi hing sé tuong tac
J =15,5 — 16 Hz. Trong hop chat FT,, TT, do phan tir ¢6 tinh d6i
xtng cao nén 4 proton H2, H3, HS, H6 trong vong thom bi trung
chép chi cho tin hi¢u cua 2 proton.

Trén phd C — NMR cua cic dan xuét thiazolidin—4—on nhan
duogc tin hiéu dic trung cua nguyén tir C trong C=0 véi d6 chuyén
dich hoa hoc & > 169,0 ppm trong bis—thiazolidin—4-on va ¢ > 171,0
ppm trong mono—thiazolidin—4—on, ngoai ra trén phd dd con nhan
duoc tin hi¢u cuia cac nguyén tir cacbon trong di vong ciing nhu trong
vong thom.
3.4.2.4. Phd khoi luong.

Mot sb thiazolidin—4-on di dugc ching toi ghi phd khdi luong.
Nhin chung, trong phé MS déu xuat hién ion M™ (v6i phd ghi bang
phuong phap ion hoa bang chum electron — trén may MS — Engine
5989HP) va pic [M - H ]™ (phuong phép bui ion nguyén tir - trén may
1100 LC — MSD Trap — SL cua hang Agilent Technologies). C6 su
khac nhau trong hai phuong phap ghi phd nay, hau hét cac ion [M -
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H1" déuco cudng do 16n (100%), nguoc lai cac ion M ghi duoc lai
c6 cuong do tir thap dén trung binh
3.5. Két qua thir hoat tinh sinh hoc ciia mdt s6 chat.

Két qua thir nghiém cho thiy 37/44 hop chét thir nghiém co6
hoat tinh khéang khuén hodc khang nim & ndng d6 tc ché t6i thiéu 25
pg/ml hodc 50 pg/ml. Trong cac hogp chét thir nghiém chiing toi nhan
thdy cac din xuat thiazolidin 2,4—dion va cac dan xuit bazo Mannich
(FB,, FB,, TB,, TB,, TB.4, FZ,, FZ;, TZ,, TZ;) c6 kha ning khang
khuén , khang ndm manh hon, didu nay hoan toan pht hop véi nhiing
cong b trude diy vé loai hop chat nay [7, 25]. Cac azometin (TAs,
TAo, FAo, FA s, FAj5) chi ¢ thé khang nim hodc khang khuin ma
khong co6 kha ning khang dong thoi ca hai loai. Ciing qua két qua thir
hoat tinh sinh hoc chung toi thiy cic din xuét pirazolin (FP,, FPy,,
FPy,, FPy3, FP}7) c6 kha nang khang khuén manh ddi voi ca vi khuén
Gram (-) va vi khudn Gram (+).

Céc dan xuit xeton o, S - khong no cua di vong furan FX,
FX,, FXs, FXg, FXs, FXo, X1, FX12, FXi3, FX3, FXp4, FXs, FX16 €0
hoat tinh sinh hgc cao hon cac xeton ¢, £ - khong no chua di vong
thiophen (TX;, TX,,TXy, TX;s, TXs, TXj5), diéu nay c6 I& la do kha
nang khang khuan cta di vong furan va thiophen gay ra va ciing hoan
toan phu hop véi nhiing coéng bd trude ddy vé tinh chat quy bau nay
cua di vong furan.

KET LUAN

Trong cong trinh nay, chung toi da dat dugc mot s két qua sau:

1. D tong hop dugc 48 xeton ¢, - khong no cua di vong furan
va thiophen ¢ chtra nhém nitro trong phan tir, trong d6 c6 42 chat
chua tim thiy trong céc tai liéu tham khao. Cau tric cta cic xeton
o, 3 - khong no da duoc chimg minh bang cac phuong phap phd hong
ngoai (IR), tir ngoai (UV), cong hudng tir hat nhan (NMR), phd khéi
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luong (MS). Théng qua viéc phan tich phd dd cho thiy cac xeton
a, 3 - khong no ton tai dudi dang trans.

2. Tlr céc xeton o, f3 - khong no dd tong hop dugce 51 din xuét
hidrazon, va 52 dan xut pirazolin, trong d6 c6 41 dan xuat hidrazon
va 52 dan xuét pirazolin chua tim thdy trong cac tai liéu tham khao.
CAu trac cua cac san pham di dugc kiém tra bang cac phuong phap
phé IR, UV, NMR, MS va cho théy cAu tric cta cac san ph’flm hoan
toan phu hop véi cong thire du kién.

3. Pi tong hop duwoc 8 din xuét nitrophenylfuran-2-andehit,
nitrophenylthiophen-2-andehit,  5-nitrofuran-2-andehit va  5-
nitrothiophen-2-andehit tir cac andehit tong hop dwoc da tong hop 8
din xuit thiazolidin-2,4-dion, 33 dan xuit azometin, trong d6 c6 7
dan xuét thiazolidin-2,4-dion va 29 din xuét azometin chua tim thy
trong cac tai liéu tham khao.

4. Pa tong hop 8 din xuit bazo Mannich bang phan tng giira
thiazolidin-2,4-dion véi cac amin bac mét hoac béc hai, trong dé c6 6
dan xuét chua tim thiy trong cac tai liéu tham khao. 33 dan xuét
thiazolidin-4-on dugc tao thanh tir phan Ung giira cac azometin va
thiogliconic axit trong dung moi benzen khan, c¢6 29 dan xuat chua
tim thdy trong cac tai liéu tham khéo.

5. Da phan tich pho IR cia 207 din xuét, phd UV-Vis cua 130
dan xuat, phd NMR cia 85 dan xudt, MS cta 67 din xudt va phan
tich phd 2D-NMR cua 15 dan xuat.

6. D3 thr hoat tinh sinh hoc cua 44 dan xuit, két qua cho thiy c6
37 dén xuit co hoat tinh sinh hoc & ndng d6 trc ché tdi thiéu 25ug/ml
hodc 50pg/ml. Tir két qua thir nghiém hoat tinh sinh hoc cho thay cac
din xuit bazo Mannich va céc din xuit thiazolidin-2,4-dion c6 kha

nang khang khuan, khang nim manh hon.
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