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8. NHUNG THANH VIEN THAM GIA NGHIEN CUU BPE TAI

18 Ho va tén

Pon vi cong tic va
linh vuc chuyén mén

Nbi dung nghién ciu cu thé
dugc giao

1 TS. Duong Qubc
Hoan

Khoa Héa hoc, Truong
PHSP Ha Noi

Chi nhiém dé tii, chi ti
phan tdng hop din xuét
benzo[d]thiazole va nghién
ciru cu triic, viét bdo céo.

2 | TS. Nguyén Thi
Thu Hién

Khoa Dia ly, Truong
PHSP Ha Noi

Thu ki dé tai va viet bdo cdo
két qua giai doan va bdo cédo
nhiém vu

3 | TS. Duong Khéanh

Khoa Héa hoc, Trudng

Téi wu héa quy trinh téng

Linh DHSP Ha Noi hop din xudt chira di vong
benzo[d]thiazole,

4 |TS. Tran Thu |Khoa Héa hoc, Truong | Thanh vién chinh, Téng hop

Trang DHSP Ha Noi mot s6 din xudt chia di

vong benzo[d]thiazole, phan
tich phf) xac dinh cAu triic

5 | ThS. Nguyén Thi
Ngoc Mai

Khoa tu nhién, PH
Hong Pirc, Thanh Hoéa.
Nghién ctru sinh K38

Thanh vién chinh, chuyén
héa nhém este thanh cic
nhém chic khic, chuyén
héa ddng thoi nhém OH va

NH2

6 | ThS. Vii Thi Anh
Tuyét

Khoa tu nhién, Truong
CDSP Lang Son

Thanh vién chinh, chuyén
héa déng thoi nhém OH va
NH2, chuyén héa nhém OH
thanh din xuit ete

7 |TS. Tran Khénh
Van

Khoa Sinh hoc va Ki
thuat nobng nghiép,
Truong DHSP Ha Nai

Thanh vién chinh, Nghién
cuau kinh thich sinh truéng
cua thuc vat va pha ché ché
phim

8 | ThS. Nguyén Thi

Khoa Héa hoc, Truong

Thanh vién chinh, chon loc

Hbng Van DHSP Ha Noi mau, nghién ctiru phd khoi
luong, phd cong hudng tir
hat nhin
9 CN. Nguyén | Khoa Sinh hoc va Ki | Thanh vién chinh, Nghién s
Phuong Thao thuat ndéng nghiép, | ciru kinh thich sinh truéng 1 M
Trudng DHSP HaNoi | cua thuc vét va phaché ché | U e

phim

%




9. BON VI PHOI HQP CHINH

Tén don wvi N 2. n Ho va tén nguoi dai
. ., Ndi dung phéi hop nghién ctru . .
trong va ngoal nuoc dién don vi

10. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA DE TAT O
TRONG VA NGOAI NUOC

10.1. Trong nwéc(phdn tich, danh gid tinh hinh nghién cueu thuéc linh viee cua dé ai o Viét Nam,
liét ké danh muc cdc cong trinh nghién cuu, tai lidu co lién quan dén deé tai duoc trich dan khi ddnh
gid tong gquan)

D1 vong benzo[d]thiazole lan déu tién duogc nghién cuu tong hop & Viét Nam vao nam 1995 do
PGS. TS Tran Thi Tiu cong bo [1]. Tuy nhién. mai dén 2009. PGS. TS Ho6 Xuan Dau va cong su
madi cong bd mot nghién cuu vé tono hop mot vai dan xuat chtra di vong benzo[d]thmzole [2]. Tuy
nhién nhitng cong trinh trén chi dung lai & tdng hop va cau tnic ma chua quan tam dén hoat tinh sinh
hoc cua ching. Cho dén nam 2010, dan xuat chia di vong benzo[d]thiazole dugc nghién clu nhiéu
hon ca vé s6 luong va chat lwong. Vi du, nhém nghién ciu cia GS. Nguyén Hai Nam (DH Duoc Ha
Noi) da phat hién mot 6 dan xuét chia di vong benzo[d]thiazole ¢6 hoat tinh manh v&i ba dong té
bao ung thu phoi A549, ung thu vii MCF7-MDR va té bao ung thu soi & ngudi HT1080. Ngoai ra
hau hét cdc din xudt chira di vong benzo[d]thiazole thé hién khdng khuan & muc trung binh voi vi
khuan Staphyllococcus aureus va mot s6 nam khdc [3]. Nam 2011, GS. Nguyen Hai Nam va cOng su
tiép tuc phdt trién hudng nghlen ciru nay khi' phdt trién diay dan xudt c6 chia di vong
benzold}thiazole ¢6 nhom the & vi tri 6. Nhém téc gia da nghién ciu tdc dung cua ching trén nhiéu
dong ¢ bao ung thu nhr: té bao ung thu phdi A549, ung thu buong trimg Hela, ung thu vi MCF7.
Két qua cho thay nong dé we ché vao khoang 0.66 pg/ml. Day dan xuét nay clng the hién hoat tinh
khang nam Apergillus niger ¢ mae do trung binh [4]. Khi nghién cdu cdc nhém thé & vi tri khdc nhau
trong nhan di Vong benzo[d]thldzole nhu vi trf $6 2, 4 nhém nghlen cuu da khao sat kha nang khidng
ung thu trén cdc té bao ung thu pho bién, khang khudn va khdng nam. Két qua cua nhom tac gia thu
duoc cho thiy day la nhimg din xudt c6 tiém nang lon. Chang han ¢6 02 dan xut thé hién hoat tinh
khdng nam A. Niger va F. Oxysporum manh. Dan xuét ¢6 chira brom thé hién hoat tinh khing khuan
tdt hon. Vé két qua thir trén cdc té bao ung thu A349. HT1080, MCF7-MDR chi ra rang 03 dan xuét
c6 kha nang ¢ ché sy phat wién cia cdc té bao ung thu & muc tdt. ICsy cila chiing trong khoang
10.07-13.21pg/ml. Tuong tw. dAn xuat chira brom da thé hién kha nang tc ché té bao ung thu tét hon.
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Hinh 1. Mét s din xuit chira di vong benzo[d]thiazole




Nam 2013, téc gia Oanh va cong sy da téng hop 12 dan xuét chira di vong benzo[d]thiazole va thur
kha ning tc ché enzym histone deacetylases (HDAC) ¢6 so sanh voi SAHA-hop chat duoc cong
nhan la thudc chita nhidu bénh ung thw lién quan dén hach bach huyét. Tir két qua nghién ciru tic gia
nh4n thiy nhan benzen cia SAHA khong c6 mo’ng tdc ddng ké véi enzym HDACS, tuong tu khi thay
nhin benzen bang di vong benzo[d]thiazole, di vong ‘nay c6 kha néng lién két voi HDACS kha yeu
va twong ddng nhu nhan thom benzen ciia SAHA. Diéu nay gitip nghién ctru co ché giy ra hoat tinh
sinh hoc cta nhiéu dan xuit twong tu, Hinh 1 va 2 [6].
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Hinh 2. SAHA va hgp chit 1; 2 twong téc véi HDACS
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11y 2.1. Tong gquan so liroe cdc phan ung dong vong benzofd[thiazole

Trén thé gidi, di vong benzo/d/thiazole duoc nghién clru tong hop rat sém bai Hofmann tu
axit formic va o-aminothiphenol [9]. Sau d6 cédc phuong phédp tong hop di vong nay phat trién manh
mé. Trén co s& chat phan img, cdc phuong phip tong hop duoc di vong benzo[d]thiazole dugc phan
loai theo 3 loai phan ung co ban sau:

a. Tong hop di vong benzold|thiazole tir o-aminothiphenol
Phan ng giita o-aminothiophenol va andehit 12 phuong phap kinh dién va pho bién dé
tong hop loai di vong nay. Ban ddu phan Gmg ngung tu giita amin vi andehit tao thanh azometin. Sau
dé la phan Ung cdng nucleophin vao nhém >C=N. Do ¢6 mit oxy ctua khdng khi nén nguyén tu
hydro dé dang bi oxy héa va kém theo phan g tach nudc sinh ra di vong benzo[d]thiazole. So do 1

(10]
@::Z R-CH=0 @ ©i >< Khong khi @i,}—;q

N=CHR

So d6 1. Co ché phan éng khép vong benzo[d]thiazole

Trén co so phan (mg nay, nhidu tdc gia thuc nghiém véi nhiéu diéu kién khic nhau. Hu va

cong su thuc hién phan tng trong diéu kién trong khong khi, dung moi dimetyl sunfoxit (DMSO) va

khong ¢6 xtc tic. Diéu kién nay cho phép nhiéu nhém chirc khic ton tai trong phan ung va cho hiéu

sudt 1ot tir 61 dén 95 %. Phuong phdp nay cho phép ap dung véi nhidu din xudt cua benzandehit va

cic andehit thom la di vong. Ngoai ra tdc gia cling chung minh DMSO la dung modi tot nhét cho loai
phan ung nay. Tuy nhién théi gian phan mg can 6 gio, So d6 2 [11].

SH Q
R _khong khi
L, N T,
NH; | P DMSO, 60°C, 8h
So da 2. Tong hop benzo[d]thiazole tir o-aminothiophenol va andehit trong dumg méi DMSO

Mot phuong phdp khdc 1a dung tdc nhén oxy héa dé khép vong benzo[d]thiazole. Bahrami va
cong su tién hanh phan rug bang hén hop oxy héa ré tién 1a nude oxy gia va Ceric ammonium nitrate
(CAN . Diém manh [ khong can dung mdi, thoi gian ngdn, hiéu suat dat tir 92 dén 97%. So do6 3
[13].

30% H,O,
(4 dvong lugng)

R NH, O 10% CAN R N
N
\©: * H/U\Ar khéng dung méi .Ois%”
SH

50°C, 9-10 phuit
So do 3. Tong hep benzo[d]thiazole tir o-aminothiophenol va andehit diing tac nhan oxy héa

Nghién ctru ctia Gorepatil va cdc cong cho thay samarium triflate 12 mdt xdc tdc hiru hiéu da
gitip phan {(rng xay ra trong diéu kién nhe nhang trong khéng khi vi hon hop dung méi etanol va
nude. Miac du hiéu suat tir 72 dén 96 %. nhung cling mat tir 2 dén 12 gio dé hoan thanh phan umg.
Diéu thi vi 1 tdc gia da nghién clru tdi sit dung xic tic va cho hiéu suat twong tu nhu xdc tic méi
dung. So do 4 [12].




10% mol Sm(OTf), XN
- SH )OL i >R
| + S

/ H™ R EtOH/H,0 (2:1) A
NH, 55°C. 2-6h R: ankyl, aryl

So d6 4. Tong hep benzo[d]thiazole tir o-aminothiophenol va andehit ¢6 xtc tic

Viéc nghién cuu st dung xic tic la kim loai gidp tdng hop din xudt chua di vong
benzo|dthiazole uyén chuyén va phong phd hon vé diéu kién va tic nhan phin vmg. Vi du. dong
axetat duge Sun va cong su ding lam xic tic cho phan ung ngung tu giita o-aminothiolphenol va
nitrin cho hiéu suat 77-97%. Nhém tic gia ciing ching minh dung méi etanol la dung méi tot nhat
cho phan ng nay. Piém thuin lgi cta phan ung nay la diéu ché duoc cdc dan xudt ma nhém thé “R”
1a cic ankyl. Vi thé phuong phédp nay da trg thanh mdt phuong phap hiéu qua tong hop dan xuat
benzo[d]thiazole ¢6 chia hgp phan it phan cuc. Didu kién nay ciing cho phép sw ¢6 mat ciia nhiéu
nhom chie khac nhau ma khong anh hudng dén hiéu suat ciing nhu ban chit ctia cic nhém chire, So
do 5[14].

10% mot Cu(OAc) N
Cr, o™ joss,
+ o S
NH, R EtOR, 70°C, h R: ankyl, aryl
So do 5. Téng hgp benzo|d]thiazole tir o-aminothiophenol va nitrin

Nguyén va cong sy di sit dung lwu huynh dé dong vong benzo[d]thiazole (r o-
aminothiphenol va amin. Tuong tu nhu diing nitrin & trén. khi dung amin ¢6 loi thé tao thanh dan
Xudl chia benzo{d|thiazole chita “R™ 1 ankyl. Mac dit phan tng nay cho phép tdng hop lugng 16n
tuy nhién thoi gian phan {mg niy dai va phai thuc hién & nhiét d cao va chi dat hiéu suét trung binh
tr 43 dén 83%, So do 6 [15].

SH ) R‘\'\,J/\R 3 dvong luong S N\>—R
R’ S

NH; 1,5 duong luong 130°C, 16-20h R: ankyl, ary!

So db 6. Tong hop benzo[d]thiazole tir o-aminothiophenol va amin

Bastug va cong su sir dung axit Lewis BF3.OFEt; xtc tac cho phan (mg khép vong cua dan xuat
anilin voi cac orthoeste tao di vong benzoxazole, benzo[d]thiazole, va benzimidazole. Hiéu suat cua
phan ung rat cao khoang 95% va thuc hién ¢ ngay nhiét phong, So do 7 [16].

BF; OEt,

R AN SH )O<%R" 1 duong luong N N\ '
L +M o R R P >—R
NH, V¢ S

DCM, 23°C, 2- . "
1-1,5 duong lugug , 23°C, 2-4h R’ ankyl; R": ankyl

So do 7. Téng hop benzo[d]thiazole tir o-aminothiophenol va orthoeste

. Tong hop di vong benzo[d]thiazole tr o-aminohalogenbenzen
Phan ang oxy héa khép vong tach nhém cacboxylic gira o-chloronitroaren va axit arylacetic ¢6
mat luu huynh va N-methylmorpholine (NMM) theo co ché gbc khd thd vi. Tuy nhién phan (mg can
thoi gian dai va nhiét do cao. tinh ché kha phuc tap. So d6 8 [17].
Sge(3 duong luong "S")

NO . e N
-y 2 3 duong luong NMM R-L N
R + HOOC™ ™Ar ©:s>~ Al

=
Cl 110 °C, 15h

Khong dung méi

Sodd 8. Téng hop benzo[d]thiazole tir din xuit halogen va axit

7




Xiic tic dong gitip hinh thanh lién két C-S N-benzyl-2-iodoanilin va kali sulfit ¢c6 mat cta
N-Methylpyrrolidinone (NMP) va Tetramethyleythy]enediam‘ine (TEMDA). Dong gitip tao phan ung
ghép chéo khi phan cat lién két C-I va tao lién ket C-S, So d6 9[18].

H

N Ar N
1 CuBr, TEMDA =
R ' i R A
L + K8 L S>— [

' 3 duongluong K8, khong khi
NMP

So dd 9. Téng hop benzo[d]thiazele tir dan xuit halogen va K>S

.. Téng hop di vong benzold]thiazole tir anilin va dan xudt thioamit

Khong nhiéu nhém nghién ciru chuyén héa truc tiép tlr anilin thanh di vong benzothiazole ma
phai qua budc chuyén thanh thioamit.

Tuy nhién Bhalerao va cdc cong su da sir dung truc tiép anilin dé tong hop din xuat chira di
vong benzo[d]thiazole bang cdch cho aniline phan img véi thiocyanat ¢& mat
bromodimethylsulfonium bromide (BDMS) va ammonium thiocyanat. Thuc té ban chat cua phuong
phép nay cling tao thinh dang thioamit trong phan (mg nén lam cho phan tmg giam s6 budc tién hanh
va cho hiéu sudt rit cao 88-96% trong khoang 5- 25 phit, so dd 10 [19].

NH2 Br-S*Me,Br (1,5 duong luong) N
+ NH,SCN S—NH,
R : R S

3duong luong  MeCN. 23°C, 5-25 phut

7R S Tac nhan x-S
R ' 1
R+ P—Ar

So d6 10. Téng hop benzo[d]thiazole tir din xuét cha aniline va din xuét

Néu chért dau [a thioamit thi bt budc cac nha héa hoc tong hop phai diing cdc tac nhan nham
hoat hoa lién két C-H & vi tri ortho. Zhang va cong su da sur dung tdc nhan kim loai dé hoat hoa lién
két C-H caa nhan thom tao diéu kién cho phan ing khép vong xay ra véi hidu suat 80-99% [20].
Nhom nghién cuu cua Bose su dung tic nhdn oxy héa DDQ (2.6-dichloro-3.5-dicyano-1,4-
benzoquinone) dé hoat héa lién két C-H cua nhin thom theo co ché gbc [21]. Trong khi trong diéu
kién nhe nhang va rat hiéu qua dé 1a ding tdc nhin hoa tri cao cua iod trong CH,Cly ¢ nhiét do phong
cling cho hiéu sudt cao 85-95% va thoi gian ngin khoang 15 phut [22]. Sit clorua két hop véi natri
pesultat ciing khép duoc di vong benzo[d]thiazole hi¢u sudt cao thong qua phan tng tao lién két C-S
tlr hién két Cisp2)-H [23].

d. Tong hop di vong benzold]thiazole ¢ su dung 10 vi song

Gan day 10 vi séng duge s dung kha nhxeu trong phan {ng dong vong benzothiazole do ¢6
nhiéu loi ich. Thoi gian cia phan dng ngin hon rat nhiéu, tham chi chi can vai chuc gidy. Do kha
nang eia nhiét bat ngd nén din dén lam ting toc d6 phan tng. Ddng thoi dang 10 vi séng han ché su
anh huong cua thanh binh phan tng nén 1am cho vieéc lam ndéng phan g nhanh hon va trdnh duoc
cic diem qud nhiét dan t6i cdc phan tmg phu. Ngoai ra, ki thudt nay c6 thé 4p dung cho nhiéu loai
phan ung khdc nhau nhu: tao di vong. chuyén vi [24.25.26]. Trong linh vuc tong hop di vong
benzothiazole, ki thudt gia nhiét bang 1 vi séng to ra hidu qua. Chang han. Praveen va cdc cong su
dd dung ki thudt 1o vi séng dé khép vong benzo[d]thiazole tir o-aminothiphenol va andehit thom
trong |3 phiit va hiéu suat dat cao nhat t6i 91%, So dd 11 [27].
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So d6 11. Tong hep benzo[d]thiazole ¢é si dung ki thuit gia nhiét bang 10 vi séng

Mot so cong trinh khac cho thﬁy ki thuat niiy vuot (roi chi mat 2-3 phiit thu duogce dan XUAl
chura di v()nzz benzo|d|thiazole voi hiéu suat (.do[ 29].
14.2.2. Hout tinh sinh hoc cua dan xudt chira d: vong benzo[d]thiazole va kha nang kich thich
sinlt truomg t/m( vl
Nhiéu dan xual chia di vong benzo[d]thiazole duoc tim thiy trong thién nhicn vi thé chiing
thuone ¢é phd hoat tinh sinh hoc phong phi, chon loc va thén thign vai co the song va moi trudmg.
Vi du di vong benzothiazole (1) 1an dau duoc tach tir ciy Nam viét quat trong & MYV (Vaccinium
macrocarpon). Sau dé nhidu cong trinh céng bd tim thay din xudl nay trong huou do. Cervus
elaphus [30]. hop phan dé bay hoi trong ruou vang [31,32, 33], ngoai ra nd ciing duoc tim thdy trong
I4 tri v ¢6 hoat tinh khang ung thu tdt [34].

S N HO.C X
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3 Frefly ucitenn Zopalrestat, 4 5 RitzmwonkaR e

AXit 6-hydroxybenzo[d]thiazole-5-axetic (2) la hop chét khang khudn c¢6 tn C304A hoac
M4582 duge tich tr nude loc cua vi khuan Actinosynnema [35] va Paecilomyces lilacinus [36]. Hop
chat nay thé hién kha nang giam bién chimg ¢ mét va day thin kinh. Trong khi, Luciferin (3) chinh 1a
chat phdt quang sinh hoc trong rudi lwa [37]. Hon nita da c6 nhitng dan xuat trd thanh thude thuong
mar. Vi du, Zopalrestat la thudce thuong mai chira di vong benzo[d]thiazole dugc dung chita bénh
bién chimg do bénh ddi thdo duong giy ra do cong ty Takeda Pharmaceutical Co. phdt trién [38].
Rifamvcin P (5) dugc tach lan dau tién trong qua trinh 1€n men, né thé hién hoat tinh khang sinh tot
va ¢o chon loc. Chéng han nd wc ché manh vi khuan Gr (+) va Gr (-) nhung lai yéu doi véi vi khuan
gdy ra bénh MAC (Mycobacterium avium complex) ciia nhitng ngudi mac bénh HIV [39, 40, 41].

Ngoai nghién ciu vé cdc dan xudt chia di vong benzo[d]thiazole c6 trong thien nhien, nhiéu
nha hoa hoe da nghicn cuu hoat tinh cua nhiéu dan xuat (6ng hop. Sau diy la mot s0 vi du duoge phan
loar theo 02 hoat tinh ¢6 thoi su va lién quan dén dé tai 1a: hoat tinh khdng khuan khang nam va hoat
tinh kich thich sinh truéng thuc vat:

a. Hoat tinh khdng khudn va khdng nam

Dan xuat chira di vong benzo[d]thiazole ciing thé hién hoat tinh khdng khudn va khdng nim da
dang. Qua nghién ciru tai liéu tham khao. ching tdi chia dan xuat thanh 3 loai cAu tric co ban: di
Vi)ng hcnzo[d]thlazole ngung tu véi di vong pyrimidin: di vong benzo[d]thiazole cé nhém thé & vi
trf 50 2 qua “cau” nguyén i nito; di vong benzo[d]thiazole c6 nhém thé & vi tri s 2 qua “cau”
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nguven cachon.

Dan xuat chira dj vong benzo|dlthiazole ngung u véi di vong pyrimidin 13, 14 va 15 thé hién
hoat tinh khang khuan khang nidm manh. Vi du, Sahu va cdc cong sy da tong hop mot day dan xudt
13 sau d6 khao sdt hoat tinh khdng khuan gram duong va gram am. Két qua cho thay. diy chét nay
¢6 hoat tinh khing khuan kém hon d6i chimg khoang 3 1an nhung khang ndm lai t6t hon ddi ching
khoang 2 {an [48].

R:H c I, NOy: Ry: H. CHa, CI

R: phenyl, 4-hydroxy phenyl, Ry C

4-metoxyphenyl

Sharma va cong su cbng bd diy chat 14 c6 hoat tinh khdng sinh manh hon déi ching
Chloramphenicol trén hau hét cac dong vi khuan & ndng d6 25-75ug/ml [49]. Sahu va cdc cong su ¢6
¥y tuong ghép hé di vong nay véi curcumin tao thanh day chat 15. Két qua thir khdng sinh cho thay
ching khang khuan. khang ndm tuong duong voi doi chung [50].

Dan xudt chaa di vong benzo[d]thlazole co nhém thé & vi trf s6 2 qua ciu nito tuong tu dan
xuat 16-20 ciing thé hién khing khuan va nam tdt. Amir va cong su da nghién ciru ddy chat 16 khi
ciu nito 1a mot di vong. Két qua khang khuan dat mire kha [51]. Str dung nghién ciu ly thuyét dé dan
duong cho tong hop cic din xuat c6 hoat tinh, Sheng va cong su cho thay diy chét 17 cho két qua
khang khuan theo du do4n khé gan voi két qua thuc nghi¢m [52].

S N
2R /\le
©:N/>—N N R @ >R,

N
16 [ Ix 17
X: (CH2)NHCO-, (CH)sNHCO-, CH,CONH
R 0-OH, p-OCH3, 0-COOH. p-COOH R NH%OCBHH, Ry CroHy 2

- @E S Tash
y 0
@ D—NH(CH), 7 §I 19, R: CN, NO,, OCHs
l
N

/K
\
18 //R \>/NH \R
S 20 57

Cli
R H, 2-NO;, 3-NO, 4-OH R: phenyl, clophenyl, diclopheny|

Su hién dién cia bazo Schiff trong dan xuat chtra di vong bcn;’o[d]thla?ole kiéu day chit 18
lam tang hoat tinh khdng khuan ma van duy tri dwoc kha nang khdng nam tot [53]. Tu két qua nay.
Tomu va cong su da thay ddi cdu nito & dang diazo nhu day hop chat 19. két qua 1a 1t ca cdc chat
thuoc day nay déu thé hién khang khuan va nim t5t hon déi chimg [54]. Mot day chat nita ¢6 chua di
vong benzo[d]thiazole va xiclobutanon ciing cho két qua khdng khuan khéng nim 5t hon déi chung
[55].
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R: 4-Cl. 4-Br, 4-F, 4- CH3,4 OCH;  R:F,Cl Br, CHs, CoHs

Day chat c¢6 chira di vong benzo[d]thiazole nhung cau ndi voi phan con lai cua phan tu
12 nguvén tu cacbon thuong thay trong hop chat chira di vong benzo[d]thiazole trong thién nhién.
Phan con lai d6 ¢6 thé 1a ankyl nhu day chét 21 hodc 1a nhan thom benzene nhu day 22 va hop chat
23, Két qua nghién cuu day chét 21 va 22 chi cho hoat tinh khang nidm & mirc khd [56.57]. Riéng
day chat 23 ¢6 hoat tinh khing khuan va nam t6t [58].

b. Krih thich sinh trirong thuc vat

Chat kich thich sinh truéng thuc vat di duoc nghién ciru cudi thé ki XTX. Ngay nay n6 dugc ra
lam 2 loai: auxin, gibberellins va xitokinin. Nam 1980. Darwin va con trai la Francis dd quan sat su
phat trién huong vé anh sang khi con dinh. Ho cho rang ¢6 mot tin hiéu nao dé da duoc truyén tir
dinh bao 14 mam xuong mién sinh truong cua cdy mam lam cho cdy phat trién. Sau d6. nha thuc vat
hoc Went da cho rang ¢6 mat tin hiéu hoa hoc lan tmyen tu 14 mam va goi tin hiéu nay la Auxin voi
nghia ia “tang 1én”". Vao ndm 1935, nha Héa hoc Kogl da tim ra duoc hop chat hiru co ma Went goi
la tin hicu héa hoc ¢ trén 1a axit 3-indol axetic (AIA, 24). ATA c6 tac dung kich thich dan dai: tao ré;
tang ruong qua: tao qua khong hat va kich thich sinh truéng ong phan [59]. Bén canh viéc tim ra
auxin. dau thé ki XX, Nha bénh 1y hoc thuc vt Kurosawa da tim dugc nguyén nhén cua bénh lda
vén la do dich tiét cua ndm Gibberella fujiukuroi (Fusanium moniliforme) ¢6 chaa hop chat hitu co
duoc goi 14 gibberellin ¢é cdu tric dang ditecpenoit. Ngay nay da biét hon 100 gibberellin, trong do
GA1 :25) 12 mot vi du cdc chat thudc nhéom nay [60]. Gibberellin ¢6 kha nang kich thich sinh truwong
dan dai cua than va 4. Gibberellin c6 tic dung kha gidng véi véi ATA. DEé ning cao hiéu qua kich
thich sinh truémg thuc vét, nguoi ta diing phdi hop gitra Gibberellin va AIA. Loai kich thich sinh
trrong thir 3 1a Xitokinin dugc tim thdy nam 1955 boi Skoog va Miller tir ché pham AND cua tinh
dich cic trich. Cho dén ndm 2008 ¢6 hon 30 Xitokinin duoc tim thdy va benzyadenin (26) 1a mét
trong chét thudc gia dinh Xitokinin. Xitokinin ¢6 tac dung kich thich su phan bao vai didu kién c6
mat cua auxin [61].

=
COOH oy~

\ NN

. LA

N

H N"H
axit 3-indolaxetic (AlA), (24) GA1 (25) . Benzyadenin (26)

Ngay nay. bén canh ché pham kich thich sinh truong thue vat duoc ché tao tir cdc hoa chit truyén
thong trén, nhiéu chat diéu hoa sinh trudng thuc vat duoc tong hop. Nguon cam hing lon nhat cho
cic nha hoa sinh d6 12 auxin. C6 07 dang pho bién ciia auxin tong hop 1a din xudt cua: indole: axit
benzoic: axit clophenoxy axetic; axit picolinic; axit naphthalenyl axetic: axit naphthoxy axetic va
quinclorac. Pai dién cho méi nhém chdt duoce liét ké tir chit s6 27 dén 33 [62].
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COOH 0" COOH

COOH ol Cl_Ng_-COOH
A cl OCHs I
PN o el
H Cl Cl NH,
Axit Indole-3-butyric  axit 2-metoxy-3 8-diclobenzoic  axit 2,4-diclophenoxy axetic axit 4-amino-3,5,6-triclopicolinic
(IBA} (27) (Dicamba) (28) (2.4-D) (29) (Picloram) (30)
COOH
O/\COOH L
C -
_ cl N
. . . H
axit «-Naphthalen axetic axit u-Naphtho axetic Qu?rg?())rac (33)
ta-NAA) (31) 32)

Nhin chung cdc auxin téng hop ¢é chira: dong vong thom (benzene, naphthalene); di vong
thom (indole, quinolin, pyridine) géc axit cacboxylic (-COOH) hodc —(CH,),COOH hoac -O—
(CH.1,COOH. Dy la cdc nhém chitc quan trong cho viéce thiét ké cau (ric cta hop chat dich cho dé
tar.

Trén lhe pidi. da cd mot s6 cong trinh nghién ciru vé hoat tinh kich thich sinh truong thue vat
cua Jdan xuat chua di vong benzo[d|thiazole. Ndm 1985, Baum va Chen da nghién cira tong hop 61
dan wuat chua di vong benzothiazole duoc goi chung la 2(oxycacbonylxiclic)benzothiazole (34).
Trong d6 U. V. Y la cdc nhém thé khic nhau. Két qua khao sat kich thich sinh truémg (rén nhiéu thuc
vat khic nhau nhu lda my, dau xanh, ddu md, ddu nanh, ngd... Trong d6 hop chdt 35 thé hién kha
nang kich thich manh [én hau hét cac thuc vat [63].

HOOC

Di vong
; ddng vong —COOH

Vam 2005. nhom Simonovi va cong sy nghién ciu day Lhat cO cOng thuc c4u tao nhu din Kuat 36
voi eiong dau xanh, hinh 3 [64]. Két qua chi ra nong do thich _hop cua dan xuat chira
benzo|d]thiazole khoang 10*M. O ndng do nay, sur phdt tién cua thin va ré 1on hon so véi doi chang.
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Hinh 3. Bay mim va phat trién than, 15 mém va ré ciia hat ddu xanh
Néam 2013, Bendre va cong su da cong b6 day chét 37 ¢6 kha ning kich thich sinh truong & ndng dd
1-5 ppm, nhung & ndng do 50-100 ppm lai thé hién trc ché su phat trién [65].
O R = H, 4-CH,, 6-CH;, 6-OCH,
S\>_NH O, Ar=2CLPh, 4-CLPh, 4-C135diMePh
Gén day nhat nam 2016, Bargotya va Mathur da tong hop phuc chét cua kim loai dong c6 chira di

vong benzothiazole va nhan thiy ching c¢6 twon g tdc ddng ké vao qud trinh ndy mam va trao d6i chét
cua cay ddu xanh [66].

TAI LIEU THAM KHAO (2)

9. Hofmann, A. W. (1880), Uebereine Reihe aromatischer, den Senfolen und Sulfocyanaten isomerer
Basen, Chemische Berichte, 13, 8-22.

10. Mukhopadhyay, C., Arup Datta, A., (2007). A green method for the synthesis of 2-
arylbenzothiazoles, Heterocycles, 71 (8), 1837-1842.

11. Hu, R,, Li, X, Tong, Y., Miao, D., Pan, Q., Jiang, Z., Gan, H., Han, S., (2016). Catalyst-Free
Synthesis of 2-Arylbenzothiazoles in an Air/DMSO Oxidant System. Synlett, 27, 1387-1390.

12. Gorepatil, P. B.,, Mane, Y. D., Ingle, V. S. (2013), Samarium(I1l) Triflate as an Efficient and
Reusable Catalyst for Facile Synthesis of Benzoxazoles and Benzothiazoles in Aqueous Medium,

13




Synlet, 24. 2241-2244,
13. Bahrami. K., Khodaei, M. M, Naali, F. (2008), Mild and highly efficient method for the
svathesis of 2-arvlbenzimidazoles and 2-arylbenzothiazoles, J. Org. Chem. 2008, 73(17), pp. 6835-7.

14. Sun. Y., Juang. H., Wu, W. Zeng, W.. Wu, X. (2013), Copper-Catalyzed Synthesis of
Substuuted Benzothiazoles via Condensation of 2-Aminobenzenethiols with Nitriles, Org. Lett., 15,
1539&-1601.

15. Nouyen. T. B., Ermolenko, L., Dean, W. A., Al-Mourabit, A. (2012) Benzazoles [rom
Aliphatic Amines and o-Amino/Mercaptan/Hydroxyanilines: Elemental Sulfur as a Highly Efficient
and Traceless Oxidizing Agent, Org. Lelt., 14, 5948-5951.

16. Bastug. G.. Eviolitte, C., Markd, L. E. (2012) Funciionalized Orthoesters as Powerful Building
Blocks for the Efficient Preparation of Heteroaromatic Bicycles, Org. Lett., 14, 3502-3505.

17. Guntreddi, T., Vanjarti, R., Singh. K. N. (2015), Elemental Sulfur Mediated Decarboxylative
Redo Cyclization Reaction of o-Chloronitroarenes and Arvlacetic Acids, Org. Lett., 17,976-978.
18. Zhang, X., Zeng, W., Yang, Y., Huang, H., Liang, Y. (2014) Copper-Catalyzed Double C-S
Bonds Formaition via Different Paths: Synthesis of Benzothiazoles [rom N-Benzyl-2-iodoaniline and
Potassium Sulfide. Org. Lett., 16, 876-879.

19. Bhalerao. D. S.. Agamanchi, K. G., (2007) Efficient and Novel Method for Thiocvanation of
Aromatic and Hetero-aromatic Compounds Using Bromodimethylsulfonium  Bromide and
Ammonium Thiocyanate, Synlett, 2952-2956.

20. Zhang, G.. Liu, C.,Yi, H.. Meng, Q., Bian, C., Chen, H, Jian, J.-X_, Wu. L.-Z., Lei, A.
(2015, External Oxidant-Free Oxidative Cross-Coupling: A Photoredox Cobali-Catalyzed
Aromatic C-H Thiolation for Constructing C-S Bonds, J. Am. Chem. Soc.,137, 9273-9280.

21. Bose, D. S, Idrees, M., Srikanth, B. (2007), Synthesis of 2-Arylbenzothiazoles by DDQ-Promoted
Cyclization of Thioformanilides; A Solution-Phase Strategy [or Library Synthesis, Synthesis, 819-
823

22. Wang, J., Zong, Y., Zhang, X, Gao, Y. Li, Z., Yuo, G., Quan, Z., Wang. X. (2014)
Synthesis of N-Benzothiazol-2-yl-amides by an Iron-Catalyzed Oxidative C(sp”)-H Functionalization,
Synlett. 25, 2143-2148.

23. Bosc, D.. Idrees. §. M., (2006), Hypervalent lodine Mediated Intramolecular Cyclization of
Thiojormanilides: Expeditious Approach to 2-Substituted Benzothiazoles, J. Org. Chem.. 71, 8261-
8263

24. Mctaxas, A. C., Meredith, R. 1. (1993), Industrial Microwave heating, Peter Peregrinus Ltd,
London.

25 Loupy. A. (2008), Microwave in Organic Synthesis, 2" ed.. Wiley- VCH, Weinheim.

26. Majeuch. G.; Hicks, R. Radiat. Application of commercial microwave ovens (o organic synthesis,
Tetrahedron Letters. 1986, 27, 4945 4948.

27. DPraveen, C., Nandakumar, heenkumar, D., Muralidharan. Perumal , PP. T. (2012). Microwave-
assisied one-pot synthesis of benzothiazole and benzoxazole libraries as analgesic agents. J. Chem.
Sci. Vol. 124, No. 3. pp. 609-624.

28. Saroja, N.. Laxminarayana, E.. Prasad, K. R. S., Shanmukha Kumar, I. V., (2012) Microwave
assisied synthesis of 2-(7-(3-hydroxydiphenylamino)-9,9-diethyl-2- fluorenyl)benzothiazole and 2-(7-
(3-hydroxydiphenylamino)-9,9-diethyl-2- fluorenyl)benzoxazoles, Der Pharma Chemica. 4 (2):690-
693,

29. Senas, J. AL, Vdzquez-Tato, M. P., Carballido-Reboredo, M. R., Crecente-Campo. J.. Romar-
Lopez. L.. (2007), Lawesson's Reagent and Microwaves: A New Efficient Access to Benzoxazoles
and Benzothiazoles from Carboxylic Acids under Solvent-Free Conditions, Synlett, 313-316.

30. Baines, D. A., Faulkes, C. G., Tomlinson, A.J..Ning, P. C. Y. K., US Patent 4 8§18 535 1989.
31. Tedrizzi, B., Magno, F., Badocco, D., Nicolini, G., Versini, G. (2007) Aging effects and grape

14




varietv dependence on the content of sulfur volatiles in wine, J. Agric. Food Chen., 55. 10880.

32. Bellavia. V.. Natangelo, M.. Fanelli, R.. Rotilio, D. (2000) Analysis of benzothiazole in
lalian wines using headspace solid-phase microextraction and gas chromatography-mass
spectrometry, J. Agric. Food Chem., 48, 1239.

33. Perez-Coello. M. S.. Sanz, J., Cabezudo, M.D. (1998) Fermentation of white wines in the
presence of wood chips of American and French oak. Chromatographia, 47, 427.

34. Viuzthum, O. G.. Werkhoff. P., Hubert, P, (1975), Volatile components of roasted cocoa: basic
Sracton J. Agric. Food Chem. 23, 999.

35. Kozasa, T.. Suzuki, K., Tsunoda, N., Tanaka, K., Yoneda. T., Hirasawa, M. Japanese Patent
63030493-A 1988.

36. Yaginuma. S.. Asahi. T., Takada, M., Hayashi. M., Mizuno. K. Japanese Patent 1181793-A
1989

37. Suzuki, N.. Goto. T.. (1972) Swdy on firefly bioluminescence-1I identification of oxvluciferin as
a product in the bioluminescence of firefly lanterns and in the chemiluminescence of firefly luciferin,
Tetrahedron, 28. 4075.

38. Murata, C. T., Makino, S. Patent EP1876179 A1. 2008.

39. Heifets. L. B.: Iseman, M. D.; Lindholm-Levi, P. J. (1988) Rifabutin: minimal inhibitory and
Baciericidal concentrations for Mycobacterium tuberculosis, Am. Rev. Respir. Dis.. 137. 719-721.
40. Cvnamon. M. H. (1985) Comparative in vitro activities of MDL 473, rifampin, and ansamycin
against Mycobacterium intracellular, Antimicrob. Agents Chemother., 28, 440-444.

41. Dickinson, J. M.; Mitchison, D. A. (1987) In viiro activity of new rifamycins against rifampicin-
resistant M. wberculosis and MAIS-complex mycobacteria. Tubercle. 68. 177-182.

42. Bradshaw. T. D.: Stevens, M. F. G.; Westwell. A. D. (2001) The Discovery of the Potent and
Selective Antitumour Agent 2-(4-Amino-3-methylphenyl) benzothiazole (DF 203) and Related
Compounds, Curr. Med. Chem., g, 203.

43. Hutchinson. L.: Chua, M.-S.; Browne, H. L.; Trapani, V.; Bradshaw, T. D.; Westwell. A. D_;
Stevens. M. F. G.. (2001) Antitumor Benzothiazoles: Synthesis and in Vitro Biological Properties of
Fluonnated 2-(4-Aminophenyl)benzothiazoles, J. Med. Chem., 44, 1446.

44. Caleta, L. Kralj. M., Branimir Bertosa. B., Sanja Tomic, S., Pavlovic, G.. Pavelic, K.,
Karminski-Zamola. G. (2009), Novel Cyano- and Amidinobenzothiazole Derivatives: Synthesis,
Antitumor Evaluation, and X-ray and Quantitative Structure, Activity Relationship (QSAR) Analysis,
J. Med. Chem.. 52. 1744.

45. Stevens, M. F. G., McCall, C. J., Lelieveld. P.. Alexander. P., Richter, A.. Davies. D. E. (1994),
Synthesis of polvhydroxylated 2-phenylbenzothiazoles and a comparison of their cyiotoxicities and
pharmacological properties with Genistein and Quercetin, J. Med. Chem., 37, 1689-1695.

46. Yoshida. M., Hayakawa, 1., Hayashi, N., Agatsuma, T., Oda, Y., Tanzawa, F. Twasaki, S..
Koyama. K.. Furukawa, H., Kurakata. S.. Sugano, Y. (2005), Synthesis and biological evaluation of
benzorhiazole derivatives as potent antitumor agents, Bioorg. Med. Chem. Lett., 15, 3328-3332.

47. Park. Ii-Ae. Lee. JW., Kim. H. K., Shin, U. C., Lee. K. C., Kim, T. J, Chang, Y . Kim, K. M.,
Kim. I. Y.. Lee. Y. J. (2018) Radiometallic Complexes of DO3A-Benzothiazole Aniline for Nuclear,
Medicine Theranostics, Mol. Pharmaceutics 15, 1133-1141.

48. Sahu, P. K.. Sahu, P. K.. Lal, I, Thavaselvam. D. and Agarwal. D. (2012) A facile green
synthesis and in vitro antimicrobial activity 4Hpyrimido[2,1-b][1,3]benzothiazole derivatives using
alummum trichloride under solvent free conditions, Medicinal Chemistry Research. 21 (11), pp.
3826-3834.

49. Sharma. P. K.. Kumar, M., Mohan, V. (2010) Synthesis and antimicrobial activity of 2H-
pyrimido|2,1-b [benzothiazol-2- ones, Research on Chemical Intermediates, 36 (8), pp. 985-993.

50. Sahu. P. K. Sahu. P. K., Gupta, S. K, Thavaselvam, D., Agarwal, D. D. (2012) Synthesis and
evaluation of antimicrobial activity of 4H-pyrimido[2,1-b] benzothiazole, pyrazole and benzvlidene

15




derivatives of curcumin, European Journal of Medicinal Chemistry, 54, pp. 366-378.

51. Amir. M., Javed. S. A.. Zaheen Hassan M., (2012) Synthesis and antimicrobiai activity of
pyrazolinones and pyrazoles having benzothiazole moierv, Medicinal Chemistry Research, 21(7), pp.
1261-1270.

52. Sheng, C., Zhu, J., Zhang, W. (2007). 3D-QSAR and molecular docking studies on
benzothiazole derivatives as Candida albicansN-myristovltransferase inhibitors, European Journal of
Medicinal Chemistry, 42(4) pp. 477—486.

53. Soni, B. S.. Ranawat, M., Sharma, R., Bhandari, A., Sharma, S. (2010) Synthesis and
evaluation of some new henzothiazole derivatives as potential antimicrobial agents, European
Journal of Medicinal Chemistry, 45 (7). pp. 2938-2942.

54. Tomi, LH. R.. Tomma, J. H., Daraji, A., Al-Dujaili, A. (2015) Synthesis, characierization and
comparative study the microbial activity of some heterocvclic compounds containing oxazole

and henzothiazole moieties, Journal of Saudi Chemical Society, 9(4). 392-398.

55. (nlami, S., Nagarajan, K., Dixit, S. P, Taleuzzaman, M., and Khan, S. A. (2016) Benzorhiazole
incorporated thiazolidin-4-ones and azetidin-2-ones derivatives: synthesis and in vitro antimicrobial
evaluation. Arabian Journal of Medicinal Chemistry, 9(2), 1523-1531.

56. Asundaria S. T., Patel, K. C. (2012) Svnthesis, characterization and antimicrobial activity of
thiazole, benzothiazole and pyrimidine derivatives bearing sydnone moieties, Pharmaceutical
Chenustry Journal, 45(12). pp. 725-731.

57. Bolelli. K., Yalcin, I, Ertan-Bolelli, T., (2012) Svathesis of novel 2-[4-(4-
subsututedbenzamido/phenyl acetamido)phenyl] benzothiazoles as antimicrobial agenis. Medicinal
Chenustry Research. 21(11), 3818-3825.

58. Padalkar. V. S., Borse, B. N.. Gupta. V.D., Phatangare. K. R., Patil. V.S., Umape. P. G..
Seka. N. (2016) Synthesis and antimicrobial activity of novel 2-substituted benzimidazole,
benzovazole and benzothiazole derivatives. Arabian Journal of Chemistry, 9, 1125-1130.

59. Hohm. T: Preuten, T: Fankhauser, C (2013). Phototropism: Translating light into directional
growth”. American Journal of Botany. 100 (1): 47-59

60. Silva. ALL.. Rodrigues, C., Costa. J.L... Machado. M.P.,, Penha, R.O.. Biasi. LA,
Vandenberghe. L.P.S.. Soccol, C.R. (2013). Gibberellic acid fermented extract obtained by solid-
state fermentation using citric pulp by Fusarium moniliforme: Influence on Lavandula angustifolia
Mill. cultivated in vitro (PDF). Pakistan Journal of Botany. 45 (6): 2057-2064.

61. Sakakibara H (2006). Cytokinins: activity, biosynthesis, and translocation. Annu Rev Plant Biol.
571 431-49.

62. Enders. Tara A.: Strader, Lucia C. (2015). Auxin Activiry: Past, present, and Future. American
Journal of Botany. 102 (2): 180-196.

63. Jonathan S. Baum, Pennington: Tsong M. Chen.(1985), Benzothiazole derivaiives for Plant
growth and development Modification, Patent Number: 4,556,411,

64. Simonovi, E.. Henselovd. M., Zahradnik. P.. (2005) Benzothiazole derivatives substituted in
postiion: 2as biologically active substances with plant growth regulation activirv. Plant Soil
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65. Mahajan. DD. P.. Bhosale, J. D., Bendre, R. S. (2013), Synthesis, Characterization and Plant
Growih Regulator Activity of Some Substituted 2-Amino Benzothiazole Derivatives. Journal of
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66. Bargotya. S., Mathur, N. (2016). Synthesis, characterization and plant growth regulatory activiry
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10.2. Danh muc cic cong trinh di cong bd thude linh vuc cua dé tai cua chu nhiém va nhimg thanh
vién tham gia nghién ctu (ho va tén tdc gia: bai bdo: dn phdm; cdc yéu 16 vé xudt ban)
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\Nhém nghién ciu va cha nhidém dé tai da ¢6 nhiéu nam nghién ci vé tong hop. xdc dinh cdu
tric. hoat tinh sinh hoc cta di vong va Chuyén hoa theo hudng tao ciac nhém chire tuong tdc duge voi
cdu triic protein cta co thé song [67+74]. Thanh vién trong nhém ciing ¢6 kinh nghiém vé nghién
clru trong viée nghién ctu, téng hop, cau tric ddn xudt méi tir vanillin [75,76], dong thoi nghién ciu
tong hop dan xuét chita di vong bang phuong phdp 10 vi séng [71] va hoat tinh sinh hoc ctia nhiéu
dan xuét chira cdc di vong khde nhau [77+80]. Nhém thanh vién ¢6 kinh nghiém nghién cim vé sinh
trvony thuc vat trong diéu kién thuong va nhiém man [81+85]. Chu nhiém dé tai da chu nhiém dé 02
tai cap trudng vé “Nghién ciru 16ng hop va khao sdt hoat tinh sinh hoc cua mét vai dan xudt chira
benzafd{thiazole tr vanillin” ma s6 SPHN16-20TT va “Swr dung o vi song gia dinh d¢é 16ng hop dan
xudl chira di vong benzold]|thiazole”. ma s6 SPHN17-13. Tuy nhién do thoi gian va kinh phi ¢6 han
chiing t61 chua dé cap dén dinh hudng ing dung cua cic dan xuét chira di vong benzo/d]thizole.

a) Cua chu nhiém dé tai

TAI LIEU THAM KHAO (3)

67. Duong Quoc Hoan, Nguyen My Linh, Phan Thi Hoa, Hoang Thi Nhu Quynh, Vu Thi Anh Tuyet
2018, Using a domestic microwave oven for synthesis of benzo[d][thiazole derivatives. JOURNAL
OF SCIENCE OF HNUE Natural Sci., Vol. 63, No. 6. pp. 127-135

68. Duong, H. Q.; Sicburth, S. McN. (2018), Asymmetric Synthesis of Silanediol Inhibitors for the
Serine Protease Coagulation Cascade Enzyme FXla, 1. Org. Chem., 83 (10), 5398-5409.

69. Duong Quoc Hoan. Le Ngoc Quan, Vu Thi Thanh Thuy (2017), Synihesis of some derivatives
containing hoth benzothiazole and benzoxazin-3-one, J. Sci. HNUE, Chemical and Biological Sci., .
62.11-17

70. Duong Quoc Hoan, Nguyen Thi Lan (2017), A short, effective protocol for Schiff base svnthesis
usinge domestic microwave, J. Sci. HNUE, Chemical and Biological Sci., 62(10), 3-10.

71. Duong Quoc Hoan, Vu Thi Anh Tuyet, Le Thanh Duong, Nguyen Hien (2017), Preparation Of
Some New Benzold]Thiazole Derivatives. Victnam Journal of Chemistry, International Edition.
55(41. 433-437

72. Neuyen Huu Dinh, Trinh Thi Huan, Duong Quoc Hean, Nguyen Hien, Nguyen Phuong Linh
(0151, Synthesis of some new hydrazones containing furoxan ring from eugenol, Vietnam J. Chem.,
53 (2¢t). 69-75

73. Duong Quoc Hoan (2014), Asymmertric synthesis of a new silafuran, HNUE J. Sci. Chemical and
Biological Sci.. 59(9). 43-50 ;

74. Duong Quec Hoan, Scott McN. Sieburth (2014), Asymmetric synthesis of (R)-2-/3-
(methvoxvmethoxy )propyl -3, 3-diphenyl-1-tosyl-1, 3-azasilinan-6-one, HNUE 1. Sci. . Chemical and
Bioloeical Sci.. 59 (9), 3-10

b) Cua cac thanh vién tham gia nghién ctru

(Nhimg cong trinh dwoc cong bé trong 5 nam gcfn nhdi)

TAT LIEU THAM KHAO (4)

75. Dwong Khanh Linh, Brigittc Rousseau, Alain Fradet (2014) Tong hop va nghién ciru tinh chdi
mot so poly(ete-este) tir vanilin, Tap chi KH — DPHSPHN, S6 59 (1A), 2014, 174-179.

76. Vi Thi Ngoc. Vi Quéc Trung, Pwdng Khanh Linh (2015) Téng hop va nghién ci cdu ric cua
mot so dan xudr poly(azometin-ete) tir vanilin. Tap chi Hoéa hoc, 2015, Tap 53, s6 4E2. tr.10-14.

77. Hans Steeneackers, Denis Ermorlat’ev, Tran Thi Thu Trang, Bharat Savalia, Upendra
K.Sharma. Ami De Weerdt, Anamik Shah. Jozef Vanderleyden, Erik V. Van der Eycken (2014).
Microwave-assisted one-pot synthesis and anti-biofilm activity of 2-amino-1H-imidazole/triazole
comugates; Organic and Biomolecular Chemistry, 12, 3671.
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78. Tran Thi Thu Trang, Anatoly Peshkov, Jeroen Jacobs, Luc Van Meervelt, Vsevolod A. Peskov,
Erik Van der Eycken (2015) Post-Ugi carbocyciization/fragmentation sequence for the svnthesis of
6,7-dihidro-5H-pyrrolo[3,4-b[pyridine-5-ones; Tetrahedron Lett, 56, 2882.

79. Tran Thi Thu Trang, Denis S. Ermolat’ev and Erik Van der Eycken (2015) Facile and diverse
microwave-assisted synthesis of seconday propargvlamines in water using CuCl/CuCl,, Royal
Society of Chemistry Advances, 5, 28921.

80. Tran Thi ThuTrang, Lise Dieltjens,Geert Hooyberghs, KaiWaldrant, Denis S.Ermolat'ev, Erik
V.Van der Eycken, Hans P.L.Steenackers (2018): Enhancing the anti-biofilm activiiry of 5-aryl-2-
aminoimidazoles through nature inspired dimerization, Bioorganic & Medicinal Chemistry. {470-
1480

81. Tran Khanh Van, Nguyén Thi Thao, Tran Thi Thanh Huyén, Anh hudng cia nguyén td vi
lwong molypden dén kha nang chiu han cua mot sd gidng dau twong ¢ giai doan nay mam, Tap chi
Khoa hoc BH QG HN. Chuyén san Khoa hoc Ty nhién va Coéng nghé Tr 282-291, Tap s6 30. 80 18,
ISSN 0866- 8612, 2014.

82. Tran Khanh Van, Nguyén Thi Thao, Tran Thi Thanh Huyén, (2014) Anh huéng caa mo lypden
den kha nang chiu han ctia mét s6 gidng dau twong ¢ giai doan cay con. Tap chi Khoa hoc va Phat
trién. Hoc vién Nong nghiép Ha Noi (HUA), 12(7), tr. 1075-1084.

83. Neuyén Thi Thao, Tran Khanh Van (2017) Nghién ciu nong do dwong gay han va dong thdi
enzym amylaza, enzym proteaza trong qud trinh nay mam cua mot s0 giong ddu tong khi gdp stress
han. Tap chi Khoa hoc BPH QG HN: Khoa hoc Ty nhién va Céng nghé, Tap 33(2S), trang 168-179.

84. Neuyén Thi Thao. Nguyén Vin Ma, Tran Khanh Van, (2017) Nghién ciu nong do NaCl gay
mdn. phan nhom theo kha ndng chiu man va dong thdi enzyme amilase, protease o hai ny mam cua
cde ¢rong ddu neomg chiu man khdc nhau, Hoi thao khoa hoc Sinh 1y thuc vit toan qudc: ~Sinh 1y
thuc vat g dung trong ndng nghiép cong nghé cao”. lan thir 2. NXB Nong nghiép. ISBN: 987-604-
60-2664-8, trang 152-161.

85. N guyén Thi Thao, Tran Khanh Vén (2018) Dong thai hoat d6 enzym catalaza va
peroxvdazaciia mét s6 gidng dau tuwong nay mam khi gip stress han, man, Hoi nghi khoa hoc quoc
gia lan tha 3 vé Nghién ciru va giang day Sinh hoc ¢ Viét Nam, Quy Nhon, Trang 870-877. NXB
Khoa hoc Tu nhién va Cong nghé.

11. TINH CAP THIET CUA DE TAI

_ Mot trong nhimg thach thie lon cua Viét Nam la dam bao an ninh lwong thuc. Bo vi Viet Nam
nam trong nhém quoc gia bi anh huong nang né cua bién ddi kh1 héu nén dat canh tic giam: thién tai
nhiéu va ngay cang khic nghiét. Mt khéc dén so dong va sip budc vao giai doan dan sO gia. Theo
Tono cuc (hong ké. udc tinh dén nam 2020, dan sO clia Viét Nam 1a gan 100 triéu nguoi nén nhu cau
cin 352 trigu tin thoc va 8 triéu tan ngd. Mic du Viét Nam 12 nudc ndng nghiép. nhung Viét Nam
lai la qum gia nhap khiu ngd. Udc tinh nam 2016, Viét Nam da chi ra 1,65 ty USD aé nhap vé 8,5
triéu tan ngo.

Ben canh sy anh huong tiéu cuc cua bién doi khi hau, két hop voi khi hau nhiét doi, nén virus, vi
khuan. ndm moéc phat trién manh mé ¢ Viét Nam. Vi thé nhiéu bénh nan y dang c6 chiéu hudng lan
rong va tré héa do tudi nguoi bénh. Chang han, ¢ Viét Nam ¢6 khoang 126 nghin ca méc ung thu
moi vi ¢6 94 nghin ngudi chét vi ung thu hang nam. P9 tudi mac bénh ¢ Viet Nam tré hon trung
binh trung cia thé gidi 1a 4-5 tudi. Bénh viém phoi 448 nghin ca mic mdi, trong khi viém hong va
amidan cép 378 nghin ca mic méi hang nam.

Nhiéu céng trinh nghién ciru trén thé gi¢i cho thdy dan xudt chira di vong benzo[d]thiazole ¢
hoat tinh sinh hoc phong phid nhu khang ung thu, khidng khuin va nam déng thoi ching cang c6 kha
nang kich thich sinh truéng thuc vat. Chang han ching cé kha nang kich thich nay mam va sinh
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truong cay cu cai duong, cay ho dau néi riéng, bot my... Riéng ¢ Viét Nam chua ¢6 cong trinh nao
cong bo vé kha ndng kich thich sinh trwéng thuc vat cua dan xuat chua di vong benzo[d]thiazole.

V1 vay, nghién ctru co ban ¢6 dinh hudng tmg dung nham nang cao nang suit cay trong gop phan
dam hao an ninh luong thyc dong thoi tim nhimng hop chat ¢6 kha ning khang khuan vi ndm 13 vén
dé cap bach va ¢ ¥ nghia khoa hoc. Chinh vi thé, trong cOng trinh niy, ching t6i nghién cini tong
hop din xudt chira di vong benzo[d]thiazole, khao st kha nang khéng khuan, khing nam va kha
ndng kich thich nay mam sinh trudng thuc vat. Trén co so do che tao ché pham kich thich sinh
truong thuc vat val hy vong ché pham ¢6 nhiéu tinh ning trong mot cau triic.

12. MUC TTEU BE TAI

Xay dung duoc quy trinh tong hop khao sat hoat tinh khang khuan, khang nam va kich thich
nay mam va sinh truong thuc vat cia mot s0 dan xudt chira di vong benzo[d]thiazole. Ché tao va thu
nghiém duge ché pham kich thich nay mam thyc vat.

13. POI TUONG, PHAM VI NGHIEN CUU
13.1. Ddi twong nghién ctru
Dan xudt chira di vong benzo[d]thiazole va 01 gidng lia va 01 gidng ngd phd bién hién nay
13.2. Pham vi nghién ctru
- Nghién citu tong hop din xudt chira di vong benzo[d]thiazole
- Xdc dinh cdu triic cua mot so6 dan xudt chira di vong benzo[d]thiazole
- Khao sdt hoat tinh khdng khuan khang nam cua it nhat 10 din xudt chon loc

- Khao sdt kha nang kich thich sinh truéng it nhat 01 dan xuét chon loc tir d6 ‘ché tao ché phiam quy
md phong thi nghiém trén 01 giong lia va 01 giong ngd dang duoc st dung pho bién hién nay

14. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU
14.1 Cach tiép can

- Tong quan tai liéu vé di vong benzo[d]thiazole trén co sé ndi dung co ban sau: phuong phdp tong
hop: hoat tinh sinh hoc; kha nang kich thich sinh truong thuc vat trong.
- Thiét ké cau trlic cua céc dan xuat du kién sé tong hop:

Jua phan tong quan dan xudt chira di vong benzo[d]thiazole dugc dinh hudng theo kiéu auxin.
Ching dugc chia ra lam 3 loai: Loai twong tu hop chat 38 ¢6 di vong la benzothiazole két hop hé
ddng vong 1 nhan benzene ¢6 chira nhém R khéc nhau nhu OH, Cl...; loai hop chat trong tu hop
chat 39 ¢6 chia di vong la nhin benzothiazole va benzoxazole két hop véi hé dong vong nhén
benzene ¢6 chira cdc nhém thé khac nhau; loai tuong tu hop chit 40 cing dugc két hop phén di vong
benzothiazole va dong vong 1a nhan thom ¢6 chira nhém —O-CH,CO- (Hinh 4).

- Lua chon va tot uu héa mt vai trong s6 cdc phuong phdp tong hop cdc dan xuat mong muon

- Su dung cac phuong phap phé hién dai dé xdc dinh cdu tric cia mot s6 din xuat chia di vong
benzo|d]thiazole

- Khao sét hoat tinh khdng khudn, nim d& dinh hudng chon loc dan Xuét nghién cuu khao st kha
nang kich thich sinh truéng thyc vat. Trong truong hop chiing khéng thé hién hoat tinh khéng khuan
v nam, dan xuét ¢é chira <OCH,COOH sé& duoc wu tién chon do né ¢é diém twong dong véi cdc
auxin tong hop (Hinh 4). Vi vdy, nhitng din xuét chira di vong benzothiazole s& ¢6 kha nang kich
thich dén dai cua than, 14 va ré.
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Hop phﬁn déng vong

S o'p phan déng vong

U CH,COOH
= -ocH3

Benzo|d]thiazole
Benzoxazo]e
H Hop phan dong vong
S
7

@f
N
40 R>  phém thé cé thé

R'=H, -OCH; thay doi dé dang
R? =H, -NHCOCH;,
R? = amine, ancol, -COOH, alkyl, aryl...

Hinh 4. Ciu tric cia cic din xudt chira di vong benzo[d]thiazole
14.2. Phuong phép nghién ciru
- Str dung céc phuwong phdp téng hop truyén thong trong hda hoc hitu co nhw phan g thé, déng
vong. .. Két hop véi céc ki thudt hién dai dé ting hiéu suit phan tmg va tiét kiém chi phi.
- Tién hanh thuc nghiém tdng hop din xut chira di vong benzo[d]thiazole tai phong thi nghiém téng
hop Hoa hitu co, khoa Hod hoc - truomg DPHSP Ha Noi va BO mon Hoéa, Khoa tu nhién DH Héng
Prc.
- X4c dinh cau tric cic mot s6 dén xuét hoa 1y nhu: phd khdi ESIMS, phd cong huéng tir hat nhan.
- Khio sét hoat tinh khang khuan khang ndm theo cdc phwong phép pha lodng ndng do.
- Khao sdt kha nang kich thich sinh truong thuc vat tai Khoa Sinh, DPHSP Ha Néi theo phuong phip

pha loang nong d6 va so sanh voi dbi chimg.

15. NQI DUNG NGHIEN CUU VA TIEN PQ THU'C HIEN

15.1. N6i dung nghién ciru (M6 td chi tiét nhiing néi dung nghién civu ciia dé tai)
N¢i dung 1: Vict thuyet minh d€ tai chi tiét

Npi dung 2:Téng hop dan xudt chira di vong benzo[d]thiazole

- Tim cdc diéu kién t6i wu d& hoan thién 01 quy trinh tdng hop din xudt chia di vong
benzo/d/thiazole.
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- Ap dung quy trinh trén dé tdng hop it nhat 15 dan xudt chia di vong benzo/d[thiazole sach, khoi
lugne moi dan xuat 100mg-500mg. Quy trinh phai dp {mg yéu cau vé kinh (& va than thién véi moi
truong.

+ Chuyén héa mét s6 dan xuét thanh nhidu dan xuat chia di vong nay
* Chuyén héa nhém -OH duoc nghién ciru chuyén héa theo hudng tao ete.
e Chuyén héa nhém —~NO; ¢6 thé chuyén thanh amin hay amit.
e Chuyén héa nhém este thanh cdc nhém hydroxamic, cacboxylic axit.
* Chuyén hda dong thdi hai nhom —OH va -NH,
Noi dung 3: Xdc dinh cdu tnic cde dan xudt chira di vong benzold]thiazole
- Lua chon cdc dan xuat mdi va pht hop dé ghi phd. it nhat 15 chat.
- St dung cdc phuong phap pho cong huéng tir. phd khéi lugng dé xac dinh cu trdc cua ching
- Phén tich phé dé xdc dinh céu tric cia it nhit 15 bo phd twdng ung vai it nhat 15 dan xudt
- Viét bdo cdo vé céu e da xdc dinh duge
Néi dung 4: Khao sdt kha nang khdng khudn khdng nédm
- Lua chon 10 dan xudt dé thir kha nang khang khuéu; khang nim

- Khao sat kha ang khang khuan va ndm dua trén phuong phap thir truyén thong Ia pha loang nng do
va so sdnh véi dbi chimg

- Phan tich két qua va viét bdo cdo
Noi dung 5: Khao sdt kha nang kich thich nay mam va sinh tricong thuee vét

- Lua chon cdc dan xuat trén co s& két qua khang khuan khdng ndm va cdu tric gan vai kiéu chat
kich thich sinh truéng auxin dé thir kha nang kich thich sinh trudng thuc vat. It nhat 01 dan xuat.

- Chon gidng ciy trong thudng duoce st dung hién nay: Ol gidng liia va 01 gidng ngd trong giai doan
nay mam va cdy non (15 ngay) trén quy mo PTN (phong thi nghiém)

- Tien hanh khao sat so voi doi chang.

¥ ~ ; A A S 5 <A - A - A A - A Y A -7
- Nghién ciru pha ché ché pham phuc vu thir nghiém va t6i wu héa ché pham du kién nong d6 10

=107 M trén co so két qua vé khich thich sinh trudng thuc vat.
Ngi dung 6: X Ii két qua dat dwpe va cong bé rén cdc tap chi chuyén nganh

- Tap hop s0 hiéu. xur Ii sO liéu, viét bao khoa hoc va céng bd két qua nghién ctru trén cdc tap chi
chuytn nganh

Noi dung 7: Ra sodi, hoan thién cdc yéu cau cua dé tai, viét bdo cdo
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- Bdo cao toan van ve dé tai

15.2 Tién d¢ thuc hién

Cac ndi dung, cong viée San pham Tshm;glani Nguoi thuc
STT thuc hién (bat d'fm—ket hién
thic)
| Noidung I: Hoan thanh thuyé Thuyét minh dé ti 012019 dén TS. Duong
minh dé tai chi tict dugce duyét 022019 Quéc Hoan
, " Ngi dung 2:Tong hop dan xudt 03/2019 dén
chua di vong benzo[d]thiazole 08/2019
- Tim cdc diéu kién i wu de | quy trinh, quy trinh
~hoan thien 01 quy trinh tong hop | d44p tmg yéu cauvé | 03/2019 dén TS. Dudmg
2.1 dan  xudt chia di vong| kinh té vathan thién 05/2018 Khanh Linh
benzo/dthiazole. voi moi truong
Ap dung quy trinh trén tdéng hop i
A~ itnhdt 15 dan xudt chita di vong TS. Tran Thi
"7 henzo/d/thiazole [t nhat thu duoc 15 05/2019 dén | Thu Trang
dan xuat sach dua diéu 08/2019
- Chuyén héa mot s dan xudt | kién cho cdc budc tiép
thanh nhiéu dan xuat chia di theo.
vong vong nay
+ Chuyén héa nhém -OH duoc Ths. Vi Thi
nghién ciu Chuyén héa theo Anh Tuyet
huong tao ete.
5yt “Chuyél} héa nhém —-NO2 c6
" thé Chuyén thanh amin hay amit
+ Chuyén héa nhém este thanh
cac nhém hydroxamic, , , ThS. N guyén
cacboxylic axit Khoi lugng moi dan 05/2019 dén | Thi Ngoc Mai
+ Chuyén héa déng thoi hai xuat 100mg-500mg. 08/2019
nhém —OH va -NH,;
. Ngi dung 3: Xdc dinh céu triic
3 cde dan xudt chiea di vong
benzold|thiazole
31 Luachon nhitng mau Chon duoc 15 mau trd | 01 tuan cua Ths. Nguyén
B 1€n 08/2019 Thi Hong Vin
Su dung cdc phu’m}g phép phd Ghi phé cong hudng . 4 x
32 cong hutng ur pho khoi lwong |y hat nhin va pho T 08/2019 den Ths' Iﬁguyep
' 09/2019 Thit Hong Van

dé x4c dinh cau tric cda ching

khéi luong
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" Phan tich phdé dé xdc dinh cdu

Chimg minh duoc cau

Tuan cudi thang

Ths. Vi Thi

3 P IS { L
33 e va viet bio cdo triic va 01 bdo cdo 09/2019 Anh Tuyét
4  Noi dung 4: Khao sdt kha ndng
khdng khudn khdng ndam
4.1 I,x{a chon cac d}an xuat: mm,de Chon duoc 10 mau Tudn dau thing | ThS. Nguyén
tht kha nang khing khuan khing 10/2019 Héne Van
nam °
4.2 o o ) . | Khao sit kha nang |02 tudn  tiép ThS. Nguyén
Khao sit kha nang khang khuan, | khgng khudn cua 20 | theo cia thdng | Hong Van
- nam méu 1072019 va
thang 11/2019
4.3 Phan tich ket qua va viét bdo cdo | 0] bao cdo chi tiét vé | 02 twén cudi cia | TS.  Duong
hoat  tinh  khdng | thang 11/2019 Quodc Hoan
khuén, nam
< Noi dung 5: Khao sdt kha nang
kich thich nay mam va sinh
tricong thuc vat
5. Luwachon cic dan Xuat wnco O | f udi o1.qdn xudt | 1-10/12/2019 | TS.  Duong
- két qua khang khuan khang nam Quéc Hoan
va chu tric gan véi kiéu chét
kich thich sinh trudng auxin dé
thi kha nang kich thich sinh
truong thuc vat
5.2 , Giong Ida dugc chon | 10-15/12/2019 | TS. Tran
- Chon giong lda va ngd thuong | sau khi tham khao Khanh Van
duoc str dung hi€n nay chuyén gia ndng
nghiép: 01 giong lia
va 01 giong ngd
5.3 Bao cao két qua khao | 12/2019  dén | TS. Tran
2 . . , £ . sa ; 3 ic 202 a a
- Tién hanh khao sat: Doi ching :::( hk%za rang . km: 212020 Khdnh Van
" va ¢6 dan xudt nghién ctru ) Ich nay mam va sm? CN.  Nguyen
rugng  voi mot so Phuone Thio
gidng cay trong da -
‘ chon
5.4 ‘:gh‘“" - ph;‘_?he ché pham | o1 1 ché  phim | 22010 TS. Tran Thi
pruc. Vi thur mghiem va [01 U | HPGROW.2019 : Thu Trang
héa ché pham du kién nong do Dén 3/2020 .
1072107 M TS. Tran
’ T Khanh Vin
Hoéi thao: Danh gid tong quan vé CN. Nguyén
két qua cua dé tai Phuong Thao




Noi dung 6: Xuw Ii ké1 qua dat

6 - Cic bai bdo khoa hoc | 7/2020 dén TS. Duong
dwoc va cong bo trén cdc tap chi o . 2 S¢ Hol
e 01 bai bio quédc ¢ IST | 9/2020 Quoc Hoan
chuyén nganh
01 bai bdo trong nudc
o1 7: Ra sodt, hoan thié L £ x
7 an dfmg . ¢ Wi”’ }f()a{l;llll"n Bdo cdo toan van cua | 10/2020 dén TS. Nguyén
cdc véu cdu cua dé 1ai, viét bdo | 3& i va nghiém thu 12/2000 Thi Thu Hién

cdo

thanh cong

va TS. Duong
Quoc Hoan

16. SAN PHAM

Yé&u cau chat luong san pham
(mad ta chi tiét chat luong san phdm

St Tén san pham 56 luong dat diroc nhwe néi dung, hinh thirc,
cdce chi tiéu, thong so kv thudt,...)
I San pham khoa hoc (Céc cdng trinh khoa hoc sé dwgc cong bo: sach, bai bao khoa
_hoc...)
1.1 Bai bao IS1 01 Trong danh sich IST
1.2 Bai bdo KH trong nudc 01 Tap chi cé phan bién
Bo két qua khao st hoat tinh khing
khuan. khang nam va kich thich
1.3 nay mam va sinh trudng thuc vat 01 bam bao khoa hoc va chinh xéc
cua mot so dan xuat chira di vong
benzold|thiazole
11 San pham dao tao (Cir nhén, Thac sy, Tién s¥,...)
21 Thacsi 01 Bao \fe thanh. fongl luap vaP t\heo
1 hudng nghién ciru cua dé tai
2.2
I  Sdin pham dng dung
Ap dung tong hop duoc it nhat 15
Quy trinh téng hop di vong ddn xuat chua di vong
3 enrolthianole auy md PN 0l benzod]thiazole (khdi luong >100
' ole qu mg) va kem theo bo phé xac dinh
cau tric. Cac san pham tinh khiet.
o ché pham ¢ kha nang ¢6 hoat tinh
3.2 Ché pham HDGROW 2019 01 it khdng khudn, khang nam va kich
thich sinh truong thuc vat

17. PHUONG THU'C CHUYEN GIAO KET QUA NGHIEN CUU VA PIA CHI UNG DUNG

17.1. Phuong thic chuyén giao

- Trung tdm nghién ctru h¢ sinh thdi rimg ngdp man
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17.2. Dia chi tng dung
- Khoa héa hoc DHSP HN: chuyén dé giang day vé héa hoc hiru co phuc vu cho dio tao sinh
vién. hoc vién cao hoc. ..

- Khoa Sinh hoc DHSP HN: chuyén d¢ giang day vé kich thich sinh truong thuc vat phuc vu dao
tao sinh vién, hoc vién cao hoc. ..

- Trung tdm nghién clru he sinh thai ring ngap man, DPHSP Ha Noi
18. TAC PONG VA LQI iCH MANG LAI CUA KET QUA NGHIEN CUU

18.1. o1 vai linh vue gido duc va dao tao
- G6p phan ning cao chat lugng dao tao cir nhan, thac s, tién si hoa hoc, ning cao nang luc nghién
cuu cua cdn bo. sinh vién khoa Hod hoc va khoa Sinh hoc. truong Pai hoc Su pham Ha Néi.

18.2. i voi linh vire khoa hoc va cong nghé ¢6 lién quan

- GAp phan 1am phong phi thém céc dan xuét chira di vong benzothiazole vé phuong phdp tong hop
clng nhu hoat tinh sinh hoc.

- Dinh hudng khoa hoc giai quyét van thoi su vé bién doi khi hau ¢ Viét Nam

18.3 Doi voi pht trién kinh te-xa hoi

- Két qua nghién ciru hita hen tim ra duoc din xudt vira ¢6 kha nang khdng khuén, ndm va kich thich
sinh truong thuce vat ¢6 thé st dung trong ngéng nghiép.

18.4 Ddi véi to chire chi tri va cdc co s¢ ing dung két qua nghién ciru

- Két qua nghién clru gép phan ning cao ning luc dio tao. nghién ciu cia cdn bd tré khoa Hod hoc
va Khoa Sinh hoc, truomg Pai hoc Su pham Ha Néi cing mot s co s¢ dao tao vao vién nghién ctru
khic.

- Co o ung dung két qua nghién ciu: viée dp dung san pham cia dé tai 1a bude di diu tién quan
trong trong viéc khao sdt va huong den dicu che san pham thuong mai. Gép phan dua cac nghién ctiu
co ban vao ung dung thuc t€ trong nganh ndng nghiép.
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