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e. rxt\ vr Prror HqP cnfuu
N6i dung phdi hon nghiOn cuu

TCn don vi
trong vi ngoii nuoc

Ho vh t0n nguoi dai
di€n cl<rn vi

10. TONG QUAN TiNH niNs NGHTEN CifU THUQC LiNH VUC CrrA DE TAr O
TRONG VA NGOAT NUOC

10.1. Trong nufc(yrlrAn tich, ildnh gid rinh hinh ndtiAn cmt tlu6c 17,rl1ttg:' cua di lat rr|iet Nam.
Ii\t kr) tlanh mut' ctfu t'6ng trinh nS1hi\n cthr, tdi tieu ci li1n Emn rlin di titi duuc' tr{th dtin khi tldnlt
gid rr)nq quan)

I)i vbng benzo[flthiazole l6n diu ti€n ducr. c nghi0n cuu t6ng trqp d Vi€t Nam vio nf,m l995 do
PGS. 

-fS 
TrAn Thi Tuu cdng UO ttl. Tuy nhi€n. mii d€n 2009. PGS. TS H6 XuAn D.lu vir c6ng su

mor cirng b6 mdt nghiOn cuu vA t6ng hqp mQt vai din xuit chua di vbng benzo[d]thiazole [2]. Tuy
nhr0n nhftng cdng trinh tr0n chi drmg lai o tdng hop vh ciu tnic md chua quan tanl d€n hoat tinh sinh
hoc e ua chfrng. Cho dOn ndm 2010, dAn xu6t chua di vdng benzo[d]thiazole duoc nghi€n cmr nhi€u
hon t:a vd s6 luong vir chAt luqng. Vi du. nh6m nghiCn cuu cua GS. Nguy€n Hii Nanr (DH iluoc H)r
Noir da phrit hiQn rndt s6 d6n xuAt c,hua di vdng benzo[d]thiazole cd lio4t tfnh nr4nh vni ba tlbng te
bao rrng thu ph6i ,4549, ung thu vri MCFT-MDR va t€ bho ung thu soi o nguoi HTl080. Ngoai ra
hdu het c6c dAn xudt chua di vbng benzo[d]thiazole tne nign khdng khuAn ry muc tmng binh voi vi
khuan Staphyllococcus aureus vd mdt .6 nflm kh6c [3"|. Nam 2Ol l, GS. fguy6n Hdi Nam va cdng su
ti€p iLrc phrit tn0n hucng ,nghi0n cuu ndy khi' phdt triOn dey d5n xuAt c6 chua di vbng
benzoldlthiazole c6 nh6m th€ o vi tri 6. Nh5m tr{c gia d[ nghi6n.cuu tdc dirng cua chring tren nhrdu
dbng tt bao ung thu nhu: t€ bho.ung thu phdi A549, ung thu bu6ng trimg Hela. ung.tt"ru vir MCF7.
Kdt clrra cho thdy nong d$ uc ch€ vao khoing 0,66 pg/ml. Dly din xudt nay ctng thC nien hoat tintr
khrin{ nAm Apergillus niger o muc dg tmng binh.[,1.l. Khi nghi€n cun cdc nh6m th6 o vt tn khiic nhau
trorrg nhin di vong benzo[dlthiazo]e nhu vi trf sO 2, zl nh6n'r nghiOn cuu dd khio s:it kha nang kh{ng
ung tlru tr€n,c:ic t€ blo ung thu phd,bi€n, kliring khuAn vi khdng ndm. Kdt qud cua nh6nr t6c gid thu
duoc r-'ho thiv diy t2r nhirng ddn xufit c6 ti€m nang lon. Chang han c6 02 ddn xuit thd hien hoat t(nh
khdng nAnr A. Nicer vh F. Oxvsoor.tlln manh. Din xu6t cd chua brom th0 hi0n hoat tfnh khdng khuAn
tdt htrn. Vd k6t qud thu tr6n cdc t6 bio ung thu ,{549, HT1080, MCFT-MDR chi ra rang 03 dAn xuit
c6 kha nang uc ch€ su ph6t tri6n cua cdc tti bio ung thu o muc tdt. ICso cua chfing trong khoing
10.0r- I -1,21prg/mt. Tuong tu. din xuAt chua brom da thd hiQn kha nang uc ch6 td blo nng thu tdt hon.
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Ilinh 1. MQt s6 din xudt chria di vbng benzoldlthiazole



Nim 2013,tlc glit Oanh vh c$ng sg dd tdng hqp 12 dln xuAt chua di vdng benzold]thiazole vi thu
khd ning uc ch6 enzyrrl histone deacetylases (F{DAC) c6 so sdnh voi SAHA-hop ch6t duo. c c6ng
nhin ld thudc chfra nhiAu bQnh ung thu li6n quan d6n hsch b4ch huy6t. Tu k6t qui nghi€n ciru tr4c giii
nhfn thdy nh6n benzen cta SAHA khdng c6 tusng tdc ddng kA vdi enzym HDAC8, tuong tu khi thqV
nhdn benzen bdng d! vdng benzold]thiazole, di vbng.niy c6 khi ning li€n k6t voi HDACS kh6 y0u
vi tuong tl6ng nhu nhtn thom benzen c0a SAHA. Ei0u nly girip nghi6n cuu cs ch6 giy ra heat tfnh
.sinh hqJcriu nttiA,r ddn xuit tuong ty, Hinh 1 v) 2 [6].

Hinh 2. SAHA vi hgp ctrdt 1;2 tuong tdc vrii HDACS
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10.2. Ngoli nulc(phdn tfch, ddnh gid tinh hinh nghihn c*u thuQc linh vqc cua di tdi ffAn th/ gioi,
Iiet ke danh muc ctic cAng tinh nghi€n criu, tdi li(u cd hAn r4uan ddn di tdi duoc trich ddn khi ddnh
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I | ) 2. | . 7.6ng rluan so hroc cdt: phan tmg ddng vitng henzof dlthiaiole

l-rdn the gio'i. di vdng benzo [d]thiazole duoc nghiOn cuu tong hqp rdt som boi Hofmann tu'
axit lormic vi o-aminothiphenol [9]. Sau d6 cdc phuong phdp t6ng lrqp di vbng niry phi'rt trien manh
rn€. l-rdn co so chdrt phrin img. cric phuurg ph{p tong hgp duoc di vbng benzo[d]thiazole duoc phAn
loai theo 3 loai phan ung co bdn sau:

t. Ting lr.4t di t'itng hen:oIdlthiazole tii o-aminotliplrcnol
Phan ung gifta o-aminothiophenol vh andehit li phuong phdp kinh di€n va phfi bi6n de

tdng hcm loai di vbng nly. Ban cldu phan tmg ngung tg gifra amin vh andehit tao thhnh azometin. Sau
dti la phdn ung c6ng nucleophin vho nhdm >C=lr{. Do c6 mflt ox1, cua khdng khi ndn nguydn tu
hydro O€ Uing b1 oxy htia vi kdm theo phrin img tdch nuoc sinh ra d! vdng benzo[d]thiazole. So dd I
t l o l  

t  r
6,---1t" R*cH=o - Lf\,tn I fa\-syR o,** ir,; f\s-_o
V\*r, l\ ^ .^ l 

-* \r'*N"H , ,.,* \r'l(- 
| 

'N=CHR 
Li 

-H:u

L J

So tlii 1. Co chii phin f'ng khdp vbng benzoldlthiazole

Tr€n co so phdn ung niy, nhi€u t{c giri thuc nghi€m voi nhiAu diAu ki€n khiic nhau. Hu vi
cdng su thuc hien phirn img trong di€u ki€n trong kh6ng khi, dung m6i dirnetyl suntoxit (DMSO) vd
khdng cci xric tdc. Di€u ki0n niy cho phdp nhi€u nhom chuc khdc t6n tai trong ph.{n f'ng vd cho hi€u
suit trit tu'61 ddn 95 7a. Phuong phdp niy cho ph6p 6p dung voi nhi6u din xuit cira benzandehit va
ciic arrdehit thonr ii di vbng. Ngoli ra tdc gii cfrng cl.rrng niinh DMSO lh clung m6i tot nhit cho loai
phdn ung nhy. Tuy nhiOn thoi gian phin ung cin 6 gio, So dd 2 [ l].

Scr do 2. Tdng hcrp benzo[flthiazole tir o-aminothiophenol v]r andehit trong dumg mdi DMSO

\4ot phuong phrip khrlc ld ding tdc nhin oxy h6a. d0 khdp vbng benzold]thiazole. Bahrami vi
cdng su ti6n hhnh phan img bing hdn hon oxy h6a re ti8n lh nunc oxy gih vi Ceric amnroniunr nitrate
(CAN r. Di6nr manh ld kh6n-e cin dung m6i, thsi gian ngin. higu suAt dat tu 92 d€,n 97%. So d6 3
t  l 3 l

30% H?02
(4 dulrrg luoxg)

l{)% cAN _

khOng dung m6i
50"C, 9-10 phrit

So'dd 3. Tiing hqp benzold]thiazole tir o-aminothiophenol vi anilehit dr)ng tdc nhdn oxy hda

NghiCn crru cua Gorepatil vh cdc cdng cho thdy samarium tri{late li mr;t xtic thc hfru hi0u da
giirp phan une xdy ra trong diAu ki€n nhe nhdng trong khdng khi vl h6n hop dung mdi etanol vi

nuric \ lac dir hidu sudt tu 7? dln 96 Vo. nhrmg cing mdt tu 2 den l2 gio d€ hoin thanh phan ung.
^ ' :Di€u thir vi la tic gia dd nghiOn cuu tiii su dung xric tdc vh cho hi€u suit t$ong tu nhLT xric tdc rntri

d ing Srv dd 4 [  l2 ] .

R\'\-NHz ?
U,, 

* HAA,

Rr'''\r-ru.
l l  I Fnr\z\s'
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i\-'sn ?
i  |  +  , , A ^
%NHz 

n  n

So tt6 4. T6ng hqrp

r\'\,
l l | )-R
\r''-s'

R: ankyl, aryl

10% rnol Sm(OTQ3

EroH/H2O {2.1)
55"C, 2-6h

benzo[r/]thiazole til o-aminothiophenol vi antlehit cd xfc tdc

Vi€c nghiOn cuu su dung xric t6c lir kim loai girip tdng hqp din xuAt chua di vong
benzo[r/lthiazole uydn chuy€n vi phong phii hcrn v€ di6u ki€n vh tdc nhdn phdn ung Vf du. d6ng
axetat duoc Sun vi cdng su diurg lirn xric tdc cho phdn rmg ngung tu gi*a o-aminothiolphenol vi
nitrin cho hi€u suit 77-977o. Nh6m tdc gidr cflng chung minh dung rn6i etanol lh dung rl6i t6t nhAt
cho plrdn ung niy. Diem thudn loi ctia ptrin ung niy lh di0u chd duoc cric ddn 

"u6t 
*i nh6nr the "R"

la chc ankyl. Vi th8 phuong phdp niry da tro thanh m6t phuong ph6p hi€u qudr t6ng hcrn din xuit
benz,r[dlthiazolc co clrua hop phdn it  phin cuc. Di0u kiQn niry cfrng cho p.hep sg crl rrr iu cua nhi6u
nh6rrr chuc khdc nhau mi kh6ns anh huone d6n hi€u suat cfrns nlru bdrn chAt cria cdc nhdrn chuc. So
dd s  I  r4 l .

tfYtn * *\^
%*r,  K

10% molCu(OAc)2

So db 5. T6ng hgp benzo[d]thiazole tir o-aminothiophenol vi nitrin

Nguy6n v), cQng su d[ su dung luu huirnh t16 COng vbng benzo[d]thiazolc tu o-
arninlrhiphcnol va anrin. Tuong tu nhu dtng nitr in o tr0n. khi dirng amin c6 loi. th6 tao thirnh dAn
xudr e hu'a bcnzo[dlthiazole chua "R" l] ankyl. Mac dt phan rmg niy cho phdp tdng hop lutrng lon
tuy nhr0n thcri gran phan ung nhy dii vi phai thuc hiOn 0 nhi€t d0 cao vh chi dat hi€u suAi trung binh
tu 4 l  dOn 83%. So d6 6 [  l  5 l .

EtoH.70.c.6h

.'\'-N,
l l | >-R
\Z -s

R: ankyl, aryl

3 <lLrcmg l;org S

130.C, 16-20h

So tlii 6. Tiing h-op benzo[d]thiazole t* o-aminothiophenol vi amin

Ilastug va c6ng su su dung axit Lewis BFr.OEt: xric tdc cho phin ung kh6p vbng cua dAn xuAt
anilin vdi c:ic orthoeste tao di vbng benzoxazole. benzoldthiazole, vd benzimidazole. Hi6u suAt cua
plran ung rAt cau khoang 957o vdthuc hi6n o ngay nhi6t phdng. So do 7 I l 6l.

- .A'-sH gT-o,, ?5:,3i?,,,- d-\-N.R; i * -<"^ 
' -."' '-'^ "1 Rii- 

-i r)-n'
.t../\*n, t:9- -o' 

DCM, 23.c,2-4h 
--z\s'

'  - '  I 
1-1,5 drrnrg lurnrg R': ankyl; R": ankyl

So tlii 7. Tdng hgp trenzo[r/]thiazole t& o-aminothiophenol vi orthoeste

i, Trhtg futp di ving lten?o{dlthiazple tir o-aminolnlogenhenaen
Phan ung oxy h6a khdp vbng tfch nh5m cacboxylic gita o-chioronitroaren vi axit arylacetic c6

m6t luu huinh va lr/-methylmorpholine (NMM) theo co ch€ g6c klrri ttli vi. Tuy nlii€n phan ung cAn
thoi gian di i  vir nhi6t d0 cao. t inh ch€ kh6 phuc tap, So dd I [17].

56(3 d,rong l,4rng "S")
-3 duong luong NMlr{

l rc)  "c,  1-5h
Khdng dung nrdr

So tl6 tt. T6ng hol benzolr/lthiazole tt'din xudt halogen vi axit

AlsH R'-r^*
l l  |  +  |

%**, 1,5 dfl,g r-,.,r,g

,/\-\,
l l | .FR
\-/-s'

R. ankyl, aryl

.'\,,.NoeRt -l . Hooc^Rr
\4cl

N

)-e'
S



Xfc tiic ddng gitip hinh thdnh li6n kdr C-S tu' N-benzyl-2-iodoaniiin vd kali sulfit c5 mir cfa
N-Methvlpyrrolidinone (NMP) vi Tetramethylethylenediamine (IEMDAI. Eong giirp tao phan tmg
gh6p .h io  kh i  phan  cd t  l i 6n  kd t  C - l  vh  tao  l i dn  k€ t  C -S .  So  dO 9 l l 8 l .

H
t1.N - Ar

R t  )  * K z s
\l-\l 3 d,rrrrrg, l.rrlrg

S
t l

NAAr
H

r.\.,,S,
R-ii | )-er

\-Z\N'

CUBT, TEMDA N

rArq

K2S. khong khi
NI\,{I)

So ttb 9. Tdng hap benzo[dlthiazole ti'dfin xudt halogen vh KzS

Tint: lt,rp dt vitttg betr:ttldlthiaTtlv tir anilht vu dCm .ruit llioantit

Kh6ng nhiOu nh6m nghi0n cuu chuy6n hoa truc ti€p tu anilin thinh cli vbng henzothiazole mh
phdr qua hucrc chuydn thinh thioanrit.

Tuy nhi€n Bhalerao vi cdc cong su dd su dung tnrc tiiip anilin d6 t6ng hop d6n xudt chua di
vong henzo[r{thiazole bang c{ch cho aniline phrin ung voi thiocyanat c6 nr[t
hrornoclimethylsultbnium hromide (BDMS) vh ammonium thiocyanat. Thuc te heil chat cua phuong
phdp n:iy'cing.tao. thhnh dang thioanit trong phan img n€n llm cho phan ung giam sd huoc ti6n hinh
vi clrt r hi€u suAt rit cao 88-96% trong khoAng 5- 2-5 phtit, so dd 10 [19].

d\ltUt Br-S+Me2Br- (1,5 tt.rrrrg I ru,,ng) ,f\-\.
\ .) * NHaSCN - ll -i )-NHz

R/'-\-l/ 3 d.r,r.g r,.rcnrg MecN. r-r c. .5_15 nhrir R-*-/-s'

Tdc nhdn

So'ttb 10. Tiing hcrp benzo[dJthiazole ti"d6n xu{t cria aniline vir din xudt

N8u chdt diu lh thioamit thi bit bu6c c6c nha h6a hoc t6ng hop phai ct)ng cdc t6c nhAn nhinr
hoat lr,ra li0n k€t C-H o vi tri ortho .7hang vd c6ng su ild su dung tfc nhAn kim loai d€ hoat h6a liOn
ket C-H cua nhan thom tao rJi6u ki€n cho phin irng khdp vdng xay ra voi hi6u suAt SA-99% 120).
Nh(rnr nghi0n cuu cua Bose su durrg tdc nhin oxy hda DDQ (2.6-dichloro-3.5-dicyano-1,4-
benzrr r lu inone)  d0 l toat  h6a l i6n k€t  C-H cua nhAn thom theo co chd goc [21] .  Trong kh i  t rong d ieu
kidrr nhe nhhne vi rit hi0u qua do la dirng t6c nhin h6a tri cao cua iod trong CH:CI: o.nhi€t tlQ phbng
cfrng cho ht€u suit cao 85-95Vo vi thoi gian ngan khodng,15 phrit [22]. SAt clorua kdt hop viri natri
pesuliat cfing khep ctuoc di vdng benzo[d]thiazole hi€u suit cao th6ng qua phdn ung tao ii0n k€t C-S
tu l rer r  k0t  C{sp2)-H [23] .

d. Ting fury d jving henzoldltliazole cri sw dung lit vi ,sting

GAn ,Jiy lb vi s6ng duo. c su clung khd nhr€u trong ph6n ung d6ng vbng benzothiazole do c6
nhidu lo-i ich. Thcri gian cua phin ung ngin hon rit nhidu. tl'rinr chi chi cin vii chuc giiy. Do kha
ning gra nhi6t biit ngo n0n din diin lim tang tdc d0 phrin ung. Ddng thoi dirng ld vi s6ng han chd su
rinh huong cua thanh binh phan ung nOn ldm cho vi€c lbm ndng phdn ung nhanh hon vi tr6nh cluoc
cdc dr,- 'nr qud rrhiet din toi cic phan ung phu. Ngoii ra. ki thuit ni1'co thd ip clung cho nhi8u loai
phdn ung khdc nhau tthu: tao di. vdng. chuy€n vt 121.25.261. Trnng linh vuc tdng hop di vdng
benzothiazole. ki thuit gia nhi€t bang lb vi s6ng to ra hi€u qui. Chdng han. Praveen va cdc c6ng su
dd dirng ki thudt ld vi s6ng d0 khdp. vdng benzo[d]thiazole tu o-aminothiphenol vi andehit thcrnr
trong 15 phii t  vh hi iu suit dat cao nhit toi 91%, So dd 1l [27].
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So' il6 I l. T6ng hqp benzo[d]thiazole c6 srl dgng ki thu{t gia nhiQt bing lb vi s6ng

MOt sd cOng trinh kh6c cho thiy ki thu8t nay vuort trdi
chu';r Ji virng [.rcnzoldlthiazole voi hi€u sudt cao[28,291.

li).2.2. Hoqr tinh sinh lrcc cun drit xtttit t'lnra dt t'irt14 bertzoIrtlthia:ole ydkhu nting kft'h thtt:lt
sinlr trurntg tlu.n' v(it

\hi0u din rudt chua di vbng benzo[dlthiazolc dugc tim th6y trong thi€n nhien vl lh6 chring
thutrng c6 phd hoat tinh sinh hoc phong phti, chon loc vh thAn thi6n voi co th6 sdng rh nr0i trubng.
Vi drr di vong bcnzothiazolc (1) lAn cIAu duoc tdch ttr eAy Nam vi6t quAt t.6ng o M! (\/at't:irtiurn
tno(t,) i 'arpotr). Sau cl6 nhi6u cOng tr inh cOng b6 t im th6y din xuAt niy trong hucm dci. Cervus
elttplttr,r 1301. hcrp phin dE bay hoi trong ruou vang [3 I ,32, 331, ngo]ri ra n6 cdng cluirc tim thAy rong
li i  tra ra c6 hoat tfnh kh6ng ung thu tdt [341.

chi rndt 2-3 phrit  thu duoc din xuat

5 Fif.. i ' : : ' i ' ,  i  i" r i., l

, i.-- l.
l t ' )

l * ' c ; '

1

Zopalrestat,4

,\rit 6-hydroxybenzo[d]thiazole--5-axetic (2) lh hop chdt khdng khuin c5 tOn C304A hoac
N,{45Slduoctzichtirnuocloccuavi khuiin Ac'thtosl 'r trtemal35lvh,f 'ueci lotnycesli lat: ir t t ts '  [36l.Hop
chit nirl' thd hi€rr khii ndng gidnr bi6n chirng o mdrt vi dAy thAn kinh. Trong khi, Lucilerin (3) clrinh ld
ch6t phdt quang sinh hoc trong ru6i lua [37]. Hon nri'a da c6 nhirng din xuAt tro thanh thu6c thuong
nrai. \"i du, Zopalrestat la thu6c thuong mai chua di vdng benzo[d]thiazole duoc dtrng chira bdnh
bi6n chung do b€nh drii thrio duong giy ra do cdng ty Takeda Pharmaceutical Co. ph:it tn6n [-18].
Ri l 'ar r rvc in  I )  t5rduoc tdch l in  c lau t i6n t rong q(a t r inh len rnen.  no the h ien hoat  t fnh khdng s inh to t
vi cti ehon loc. Ching han n6 irc ch6 manh vi khudn Gr (+) vh Gr (-) nhung lai y6u diri voi vi khuin
gAl r,r bOnh N{AC (Mt'cobacterium atitnn r:omlt lex) cua nh*ng ngudi mdc b€nh HIV [39.40.411.

Ngohi nghidn cuu vA cfc ddn xudt chua d1 vdng benzo[{thiazole c,6 trong thi8n nhien, nhiAu
nhii iila hoc da nghien cuu hoat tinh cua nhiOu ddn xuAt t6ng hop. Sau ddy lir m6t s6 vf du dugc phAn
lt'rar theo 02 hoat tinh c6 thoi sU vI li6n quan d6n dd: thi lir: ho4t tinh khhng khudn khrlng nam va hoat
tfnh krch thich sinh truong thuc v6t:

a. l l t t t t t  t iu l t  k lrdnq klrudn

Din xudt chua di vdng benzo[flthiazole cfrng th6 hi6n hoat tfnh khdng khuAn vi khdng ndm <ta
dang. Qua nghi€n ciru tii li0u thanr khdo. chring tdi chia ddn xu6t thirnh 3 loai cAu tnic co bd:n: cli
vbng benzo[d]thiazole ngung tu voi di vdng pyrinridin: d1 vdng benzo[d]thiazole co nhonr th6 o vi
trf s0 I qua ''cau" nguy6n tu nitcr; d! vbng benzo[r{thiazole c6 nhtim the o vi tri so 2 qua "ciu"

9



nguven cachon.
l l i nxu i t  chuad i  vdng  benzo ld ] th iazo lengung tuvo i  d i vdng  py r im id in  13 .  l 4v : i l 5 th€h i0n

hoat trnh kh6ng khuAn kh{ng ndm nranh. Vf du, Sahu v}r cdc c6ng su da tdng hop mot diy ddn xudt
13 sau d6 khao siit hoat tinh khdng ktruAn gram duong vd gram im. Kdt qud cho thAy. dAy chdt niy
c6 hoat tinh khiing khuAn k6m hon ddl cnung khodng 3 lAn nhmg khfng nAm lai tdt hon ddi cirung
khoang 2 l in ta8l.

R: phenyl. 4-hydroxy phenyl,
4-metoxyphenyl

R:  H,  C l .  NO2;  R2:  H CH3.  C l
R r : H ,  C l

\hamra va cong su cdng trd Oai, cnAt t4 c6 hoar tfnh khring sinh manh hcyn doi chu'ng
Chloramphenicol tr0n hiu h6t cdc dbng vi khuAn o ndng do 25-75pglml [a9]. Sahu v] cfc cdng su cri
y tucng ghdp he di vbng nhy voi curcumin tao thirnh diy chit 15. K6t qud thu khiing sinh cho thdy
chfnc khdng khudn. khdng nim tuong duong voi doi chr.rng [50].

i)in xuAt chua di r,'dng benzo[d]thiazole c6 nh6m thO o vi trf s6 ? qua ciu nitn tutrng tu din
xuAt 16-20 c0ng m6 nien khdng khuAn vd nAm t6t. Amir vi cdng su da nghiOn cinr day chdt 16 khi
cAu nrtrv la mot dr vong. Ket qua khring khuin dat muc klrr i  [51]. Su dung nghi€n cinr l j  rhrry0r de din
duivns cho t6ng hop ciic ddn xu6t c6 hoat tfnh, Sheng vi c6ng su cho thAy day ch6t 17 cho k6t qua
khdng kliuAn theo du clodn khd gAn voi k8t qua thuc nghiern [52].

Rr^N'XY\-s',

" ,  
l l  - l  / f - t<tn ,,r*-l*ru'

X: (CH2)NHCO-, (CH2)3NHCO-, CH2CONH
R1:  NHCOC6H11,  R2:  C16H7

,i\-S' ,Nv"
l l  l z F N l
\l^n' 

[r,")f\ _16 u*
R o-OH, p-OCH3, o-COOH. p-COOH

,;\-S, ", 
p{:r!*

ll I zFN=N--{r zFO-C -r( \---'
\l-il' \--l b

19,  R:  CN, NOz,  OCH3

r-r'
CI,,V

R H 2-NO2, 3-NO2,4-OH
R: phenyl, clophenyl, diclophenyl

Su hi€n di€n cua hazo Schiff trong din xuAt chu'a di vbng henzo[d]thiazole kiOu day chit 18
lhm tang hoat tinh khdng khuAn mh vAn duy tri duoc khi ndng khdng n6m t6t t531. Tu k8t qua nhy.
Torrrr vi cdne su da t lray cldi ci.u nito"o dang diazo nhu day hrrn chit 19. ktt qua 1.1 ret ca cic chat
thu6c day nly 'Jeu th€ hi€n kh6ng khuin vi ninr tdt hon ddi chring [-54]. M6t diy chAt nri'a cd chua di
vdng henzo[d]thiazole vi xiclobutanon cfing cho ket qua khf,ng khud.n khing nim t6t hrnr ddi chuns

)-lt

1>-*r,.*r,r{-ii
N N^SH

(*

af
\-,'

r0



r'\-s. C1 ^ Hq
ll I zHr z)-NH Y r\-S, >:\
\l\rrr' \___/ \J llt'l_ zfu)-rurtz

2 2  d  : * r .

R 4-C1.4-Br.4-F,4-CH3,4-OCH3 R:  F,  Cl .  Br ,  CH3,  C2H5

Day chit cd chua di vbng benzo[dlthiazole nhung ciu noi voi phdn cbn lai cua phin tu'
ld nguv6n tu cacbon thuong thAy trong hqp chdt chua di vdng benzo[flthiazole trong thi€n nhi6n.
Phdrr eon lai d6 c6 thd lh ankyl nhu diy chAt 2l hoac ld nhin thom benzene nhu dhy 22vi htrp chdt
2 3 .  K c t q u i n e h i 0 n c w u d a y c h f u 2 l  v n 2 / c h j c h o h o a t t f n h k h r i n g n A m c v r n u c k h i i i 5 6 . - 5 7 l . R i 0 n g
diy chdt 23 cci hoat tfnh khdng khuin vi nim tOt [58].

lt. Kit h thfuh sinh lnrcng thvt: vdt
ClhAt kfctr thfch sinh truong thgc vf.t dfl duoc nghi€n cfu cudi th6 ki XIX. Ngny nay n6 duoc ra

thnr l ioai: auxin, gibberellins vh xitokinin. Ndrn 1980. Dar-win vh con trai ld Francis di quan s6t su
phdt tri€n huong ve 6nh sang khi cdn dinh. Ho cho rang. cd m6t tin hidu nio d6 da duo-c truvdn tu
dinh hao ld rnim xudng mi€n sinh trucrng cua cdy nrAm larn cho cdy phdt tri€n. Sau d6^ nhi thuc vAt
hoc Went da cho ri,ng c6 m6t tfn hi0u hda hoc lan truydn tu Ll mim va goi t(n. hi€u niry la Auxin voi
nghia ia "tattg 10n". Vdo ndm 1935, nhi Hda hoc Kogl d.1 tim ra aluoc htyp chit hriu ccr r-na Went goi
iI tin trieu h6a hoc o tr€n lh axit 3-indol axetic (AIA. 24). AIA cd tdc dung kich rhfch ilan ddi; tao 16;
tdng truong qua: tao qud khdng hat vh kfch thfch sinh truong dng phdn [59]. Bdn canh vi€c tim ra
auxin. diu th€ ki XX. Nhi b8nh l! hoc thuc vdt Kurosawa di tim duoc nguy0n nh0n cua b6nh ltia
v6n ln do clich trdt cua ndrn Gibberella fujiukuroi (Fusarium moniliforme) c5 chua hup chat hiru co
ctuoc goi ld gibberellin c6 ciu trdc dang ditecpenoit Ngdynav da bi6t hon 100 gibberellin. trong d6
GA | ' 25) ln rn6t vi du cdc chit thu6c nh6m nny [60]. Gibberellin c6 kha ning kich thich sinh truong
ddn dai cua tlrin va Li. Gibberellin cri tdc dUng khd gi6ng vryi voi AIA. DC ning cao hi€u qua kfch
thfch sinh trurrng thuc vAt, nguoi ta dtng ph6i hop gifra Gibberellin vi AIA. Loai kfch thich sinh
t ru(vnp thu -1 l i  X i tok in in  duoc t inr  thd,y  n i rn  l9-5-5 hoi  Skoog v i  Mi l ler tuch€ phim \ND cua t inh
diclr cric trich. Cho d€n nam 2008 cd lron 30 Xitokinin duoc tim thdy vb benzyadenin (26) li m6t
trong chit thu6c gia dinh Xitokinin. Xitokinin c6 tdc dung kich thich su phin bio vo'i didu ki6n ctl
md l  cua  aux in  [61 ] .

cooH

axit 3-indolaxetic (AlA), (24)

2".,'-Tdo/

il-Y\-*- il
Benzyadenin (26)

Ngar nay. h0n,canh,ch6.phAnr kich thfch sinh truong t lruc v{t duoc chi t4o t ir cdc lroa chdt truydn
th6ng tr6n, nhi6u chit di€u hda sinh truOng thuc vdt dugc t6ng hcrn. Ngu6n cim hu'ng lcrn nh6t cho
cdc nh) h6a sinh d6 li auxin. C6 07 dang phd bi6n cua auxin t6ng hqp lh d5n xuit cua: indole: axit
benzorc: axit clophenoxy axeticl axit picol inic; axit naphthalenyl axetic; axit naphthoxv axetic vh
uincl()rac. Dai diOn cho nr6i nh6m chdt duoc lier kC ru ch6t sO ZZ Aiin 33 t621.

l 1



COOH
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I

li- "]"\
"-.-.:iA11'

H
Axit Indole-3-butyric

r tBA) (27)
axit 2-metoxy-3,6-diclobenzoic

(Dicamba) (28)

o^cooH
l ^ ,

rAr''
i l l
\/

I
a l

axit 2.4-diclophenoxy axetic
(2,4-D) (2e)

axit 4-amino-3,5,6{riclopicolinic
(Picloram) (30)

r\--\
Y boorr

rrh
\/;/ cl

arit c-Naphthalen axetic axit cr-Naphtho axetic
t t r , -NAA)  (J l ) tJ2)

\hin chuns. c.{s auxin t6ng hop c6 chua: dong vong thom (benzene, naphthalcnc): di vdng
thorn i indolc. quintr l in, pyridinc) g6c axit cacboxylic (-COOH) hoac -(CH:LCOOH lioac -0-
(CT:l:I,,COOF{. i)Ay lh cdc nh6m chu'c quan trong cho vi0c thi6t k€ cAu tnic cta hop chdt clich cho d0
ta i .

TrCn th6 cioi. da cri mdt s6 cOng trinh nghien cuu v€ ho4t tinh kich thich sinh truorrg thuc vit
cua dan xuAt chu'a ci i  ving benzofd]thiazolc. Ndm 1985, Baum vd Chen d[ nghi0n cua tong hop 6l
ddn ruat chua tJi vong bcnzolhiazolc dugc gqj chung ll 2(oxycacbonylxiclic)benzothiarlt" (-fA).
Trong dLi U. V. Y li chc nh6rn the khec nhau. K8t qua khao sft kich thfch sinh truong rre n nhi6u thuc
vit kh;ic nhau nhu hia mj,,.d4u.xanh. ddu md. d4u nl inh, ng6...Trong d6 hop chdr. l5 th0 hi0n kha
ndnt kich thich rnanh len hAu h€t cd.c thuc vet [631.

HOOC

Di vbnc.
ciing u5ng 

-COOH

34

N[nr ]005" nhtim Simonov6 v] c6ne su nshi6n cuu
I  * ^voi rrong ddu xanh. hinh 3 [64]. Kdt qud chi

benzo{r/lthiazole khoiing 10-4M. d n6ng d6 n}ry, su p

r\aYcr'^1o-*-'
COOH

Quinclorac (33)

F3C\(,.-'(a' 
f\-\ )=-1

\-\o/vLs.\-/
35

, t
day chit c5 c6ng thuc cdu tao nhu din xuAt 36
ra ndng d0 thich hqp cua din xuit chua

rdt ti6n cua thin vi 16 lon hcrn so vsi ddi chuns.
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Compounds

Hinh 3.H*y mfim vi phdt tri6n thf,n,16 mim vh rE cria hat diu xanh

NAm 2013, Bendre vd cQng sU dA cOng bd ddy chAt 37 c6kha ning kfch thich sinh trufng o ndng dg
1-5 ppm, nhrmg d ndng d0 50-100 ppm lar ttr€ triQn uc ch6 sU phdt triOn t651.

Can Oay nh6t, nem 2016,Bargotya vh Mathur dfl tdng hqp phfc chdt cua kim loai itdng c6 chria di
vbng benzothiazole vh nhdn thAy chring c6 tuong tdc drfng kd vio qur{ uinh nf,y mAm ue truo eOi ctrdt
cria ciy tldu xanh [66].
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\h6m nghidn cru v) chu nhi€m dC tli da c6 nhi6u nim nghi0n cfiu v0 tdng hop. xric dinh cdu

tnic. lroat tinh srnh hoc cua d! vbng vd chuy6n hira theo huong tao c6c nh6m chuc tuong tdc duoc voi
i .

citr trric protein cfa co th€ s6ng [6]+1a1. Thdnh vi€n trong nh6m cfrng cd kinh nghi6nr vB nghi6n

curr trong vi0c nshi0n criu. tdng hop, cAu truc din xuAt nroi tu vanillin 175,761, ddng thoi nghidn ciru
I  ,  , :  i  '

tong hop d6.n xudt chua di virng blng phuong phdp lb vi srlng [71] vh hoat tin]r sinh lroc cua nhi6u

ddn rrrdt chua cfc di vdng kh{c nhau t7?+80]. Nh6m thdnh vi€n c6 kinh nghiQnr nghien cutr v€ sinh

truon,q thuc vit trong di€u ki€n thuirng vi nhi6m m[n [8[-85]. Chri nhi€m dd tni cli cliu nhi€rn OA OZ
; . .

tai eiilr truong vt "Ni;hiAn cmt tong ltw vd Hruo sdt hoat linh sinh lnc cua mot vdi drin .xuir chti'a

hen:,,ldltltiazole tir t'trnillit" md s,i SPHNl6-20TT v). "Sr.r dung lo vi s6ng gia dbth d[ ting hrry diht

.rurir ,hra di t'ing banzofdlthiai,ote". ma s6 SpffnttZ-13. Tuy nhiOn do thoi gian vir krnh plii c6 han

chrrne tdi chr.ra d€ cap diin dinh huong rrng dung cua c{c ddn xuAt chua di vdng benzo Irlltttizole.
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11. TINH CAP THIET CUA DE TAI
. Mr\t trong nhirng thrich thuc lnn cua Vi6t Nam la dam bio an ninh luong thuc. Iloi vi ViSt Nam

nim trong nh6nr qudc gia br anir huong ning n€ cua bi€n ddi.khi hiu n6n dit canh tdc sidnr: thi0n tar
nhieu r,h ngay cang khic nghi6t. Mat khric dAn s6 ctdng vi sdp buoc vio giai cloan d6n s6 gia. Theo
Tdng cuc thdng k6. uoc t(nh dOn nim 2020, din sd cua Vi€t Nam li gdn 100 tridu ngutri n0n nhu ciu
cin 15.2 tri€r: tiin thoc va 8 tri€u td.n ng6. Mac dir Vidt Nam lh nusc ndng nghiQp. nhung Vi0t Nam

:
lai la qLr0c gia nhip khAu ng0. Uoc t inh nam 2016, Viet Nam clachi ra 1,65 t1,USD de nhAp v€ 8,5
tneLl  ran nq0,

Ben eanh su anh huong t i€u cuc cua bi€n ddi khf hiu. ket hqp voi khi hdu nhi0r dor. n6n virus, r ' i
. , 1  { l

khtran. nAm moc phdt tri6n manh md o Vi€t Nam. Vi th€ nhi6u b0nh nan y dang c6 chi€u.hu<rng lan
r6ng va tre h6a d0 tuOi nguoi,bdnh. Chang han. o Viqt Nanr. c6 khodng 126 nghin ca nrf,c ung thu
moi vrr c6 94 nghin nguoi ch€t vi ung thu hang ndnr. D0 tudi mdc bOnh o ViQt Nam tre hon tmng

"  , i
binh trurrg cua th0 gioi ll 4--5 tudi. Bdnh vi0m ph6i 448 nghin ca mdc mcri, trong khi vi€nr hong vh
anridrrn cdp .178 nghin ca nrf,c nroi hhng nam.

Nhiiu cdng trinh nghi0n
hoat trnh sinh l.roc phong phf

cuu trdn tht gioi cho thdy
nhu khiing ung thu, khdng

di vdng benzo[d]thiazole c6
d6ng thli chring cing c6 khri

cl6n xuit
: . ,

Knuan va
chua
nam

thuc vdt. Chans han chfnndne kich thich sinh truon

r 8

c6 khri nin kich thich ndv mim vh srnh



truong cAy cu cai duong, ciy hg d{u n6i ri6ng, b$t mj,... Ri6ng o Viet Nam chua c6 cdng trinh n}o
c6ng ho vA ma ning kich thich sinh truong thgc vit cria ddn xudt chua dj vdng benzo[c{thiazole.

Vi viy, nghr€n ciru co bdn c6 clinh hudmg irng dung nh.am ning cao nilng suit cziv trOng.gtip phAn
ddnr bao an ninh luong thuc ctdng thoi tim nhirng hop chAt c6 kha ning khring khuAn vi nAr.n lh vAn
di cap hdch,vir c6 y nghia khoa hoc. Ch(nh vi th0, trong c6ng trinh nly, chring t6i nghren cuu tong
hcrrr din xuAt chira d! v.ong benzo[d]thiazoie, khao sdt khi nlng khdng khuin. kh:ing ninr vh khdr
ning kfch ttrich ndy mdnr sinh tru"ong thuc.vAt. TrCn co ss do cht. tao ch0 phim kfch thfch sinh
tru'on-t thuc v6.t voi hy vong chd phinr c6 nhi6u tinh ndng trong mdt cAu tnic.

12. N{T]C TTEU DE TAI

{iy dUng tluoc quy trinh tdng hop khAo- sdt hoat tinh kh6ng khudn, khiing nim vd kich thich
nd1'rrrirl vl sinh truong thuc vit cua mOt sO adn xuAt chua di vbng benzo[d]thiazole. ChO tao vd thu
nehi0rn duoc ch€ kfch thich ndy mdm thuc vit.

13. rx)t TtlqN(;. PHAM VI NGHTEN C0u

1-3.1 i)di tuong nghi6n cuu

I)irr xuAt chua dr vdne benzo[d]thiaz-ole vI01 gidng hia v] 01 gi6ng ng6 ph6 bi6n hi6n nay

13.2 [ )ham v i  nehi0n cuu
i ,- Ngl-rr0n ciru ttrng hcrn din xuit chua dt vdng benzold]thiaz,ole

- Xfc drnh ciu triic cua mdt sO Oin xuit chua di vbng henzo[r/]thiazole

- Khao sdt hoat tinh khring khuin khdng nirn cua ft nhAt 10 clin xu6t chon loc

- Khao sdt khi ndng kfch thfch sinh truong it nnAt 01 clAn tudt chon loc tu d6 ch6 tao ch6 phim quy
m6 phong thf n.glriEnr tr€n 01 gi6ng hia vi 01 gi6ng ngd dalg aluoc su dung phd bi6n hi€n nay

14. I',,(CH TIEP CAN. PHTTONG PHAP NGHIEN C{IU

i4.l  L-r ich t i0p cin

- Tfing quan thi lieu vC di vdng benzo[d]thiazole trSn co so' n6i dung ctr bdrn sau: phuong phdp t6ng
hqr. hoat tinh sinh hoc: kha ndng kich tliich sinh truong thuc vAt trong.
- Thrtt k€ cdu tnic cua cdc dd,n xuit dU ki€n sE tdng hqp:

, ttlua phAn tong quan din xuit chua di vbng benzo{flthiazole duoc dinh huong theo kidu auxin.
Chring duoc chia ra lhrn 3 loai: Loai tuong tu hqp chAt 38 c6 di vdng li benzothiazole k0t hqp h6
dong vong la nhin benzene cd cliira nh6m R khdc nhau nhu OH, Cl...; loai hqp chdr tuong tU hqp
chAt 19 c6 chua d! vbng lii nhAn benzothiazole vii benzoxazole k€t hqp vdi hQ d0ng vbng nhAn
benzcne co chua cfc nh6m thd khdc nhau; Ioai tuong tq ho_p chit 40 cftng duoc kdt hqp phdn di vbng
benzotlriazole va ddng vbng lh nhln tho'm c6 chua nh6m -O-CH:CO- (Hinh 4).

- Ltra clion va toi r.nr h6a mdt vhi trong s6 cric phuong phfp tdng l'rop c{c ddn xuAt mong nru6n

- Srr dung ci{c phuong phtip ph6 hidn dai d6 xdc dinh cdu trfic cua mdt s6 d6n xudr chua di vdng
benzolr l l thiazole

- Khao s6t hoat tinh khdng khuAn, nAm d€ tlinh huong chon loc ttdn xu6t nghidn cuu khdo sdt kha
ning kich thich sinh truong thuc vit. Trong trumrg hop chting khdng th0 hi€n ho4t tfnh khdng khudn
vI nArn, din xudt cd chua -OCH2COOH s€ duoc uu tidn chon do n6 c6 di6m tuong ddng voi cdc
auxrrl tr)ng hqp (Hinh 4). Vi vdy, nhring din xuAt chua di vbng benzothiazole s€ c6 khd nang kfch
thfch .liin diri cua thtn. l5 vh r5.
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Hqp phdn ddng vbng
t l

il
1,t

L\rs,
l i t  )
\-.\r.fl

+
l l  38
il
U

Benzofd]thiazole

fl Hqp pl,dn
l l  nu  U . R '

4.rS,, A
\A;r-f-21-

\
40 R2

Rl= H, -OCH3

ddng vbng

" - \

R t

,F'-*-s, A' 
HqP Phan d6ng vbng

(An?-i 0
3e \'*r'' >-"cH2cooH

Rr= H, _ocH3 
il 

\/

Benzoxazolc

R3

nhdm tke cri thd
th*y ddi 116 iiiing

R2 =H, -NHCOCH3

R3 = amine, arcol, -COOH, alkyl, aryl-..

Hinh 4. CAu tnic cta cr{c d6n xu6t chua df vbng benzo[flthiazole

14.2. Phuong phdp nghi€n cuu

- Su dgng cdc phuong ph{p tdng hqp truy€n thdng trong h6a hOc hiru cs nhu phan tng ttrd. tlOng

vdng... rc€t hop vdi c6c ki thuft hiQn dai <16 tdng hiOu sudt phrin rmg vh ti6t t<i$m chi phi.

- Ti6n hhnh thuc nghiQm tdng hqp a5n xudt chua di vbng benzo[d]thiazole t4i phbng thi nghi0m tdng

hcvp Hor{ hfru co, khoa Hoii hoc - trubng EHSP Hh NOi vi B0 mdn H6a, Khoa tu nhiOn DH Hdng

Dric.

- Xic dinh cAu rtrc c6.c m$t s6 dfrn xudt ho6 lf nhu: ph6 kh6i ESI MS, phd c6ng hudng tu hat nhdn.

- Khdo sdt hoat tfnh khr{ng khuAn khdtrg ndm theo cdc phucrng phdp pha lodng n6ng d0.

- Khio srit kha ndng kich thich sinh trutrng thgc vft tai Khoa Sinh, DHSP Ha NOi theo phuong phrtp
i  + ^pha lodng ndng {I9 vh so sdnh voi tl6i chimg.

15. Ngr DriNG NGHTEN CIIU V,i TIEN Dg rHUC HIEN

15.1. Ndi dungrghi6n.cuu (M6,td chitiih.nhirng nfi dung nghiAn cftu crta rttaf)
NQi dung 1.'ViCt thuy6t minh dO tei chi rier

Nfi dung 2:Tdng hqp dAn xuiit chua d! vdng benzo[ct]thiazole

- Tim cric didu kiOn t6i uu d€ hoan thiQn 01 quy trinh t6ng hqp ddn xudt chua di vdng
benzoldlthiazole.
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-  Ap t lung quy t r in l rtrSn d€ t6ng hqp ft nhdt l5 din xudt chua d! vbng benzold/thiazole sach, khoi
luon:: mdi din ruit l00mg-500mg. Quy trinh phii drip ung yeu cAu vC tinh t6 vh thAn thi0n voi rlOi

+ Clhrrv€n htia rndt s6 din xuAt thhnh nhi€u din xudt chua di vdng nly

. Chuydn hcla nh6m -OH duoc nghien cuu chuyen hda theo hucrng tao ete.

r ( 'htryin hoa nh6rn -NO: co ttr6 chuy€n thdnh arnin hay amit.

. Chuy€n hoa ntr6m este thbnh c6c nhdm hydroxamic. cacboxylic axit.

. Chuydn h(ra dong thoi hai nh6nr -OH v) -NH:

NOi dung -1"' Xdc dinh cdu ftrtt: cdt' din nrcit chua di vr'tng heni.oltllthiai,ole

- Lua chon cdc din xuAt mryi vi phn hgp d€ ghi pn6. it nhit 15 chAt.

- Su dung cdc phuong ph{p ph6 c6ng huong tu. pho khoi luong d6 xfc dinh cdu trfc cua chfng

- Phln tich phd de xric dinh ciu tnic cua ft nhdt l5 bo phd tutrng ung voi ft nhAt 15 din xuAt

- ViCr bdo cdo 
"6 "Au 

trirc da xdc <linh dusc

Nii dung 4: Khuo sdr klur nung khdng kfutin khring ntint

- Lua chon t0 rtdn xu6t dd fhu kha ndng khdng f.huA,r khdng nim

- Khiio siit khd ang kh6ng khuin v) nAn.r dua tr0n phuong phdp thu tnryAn thdng li pha loang n6ng d6
vd str sdnh voi d6i chung

- Pharr t ich ket qua vl vict bi io c6o

Ndi dung 5: Khuo .tdt klza ndng ktc'h thiclr nay ruim t,d sinh trut ng rhrc vtit

- Lua chon ciic din xudt trOn co so k6t qud khdng khuin khring ndni vd ciu truc gin voi ki€u chir
kich thich sinh truong auxrn Ae tnu khd nang kfch thich sinh trunng thuc vAt. it nirat 0l din xu6t.

. i- Chon gi6ng ciy tr6ng thuong aluoc su dung hi6n nay: 0l gi6ng hha va 01 gi6ng ng6 trong giai doan
na1, nram vii cAv non { 15 ng}y) tr€n quy mO PTN (phdng rhf nghi6m)

-  T i i i r  h inh khao sdt  so vo i  d6 i  chune.

- Nghrdn cuu pha ch€ chd phim phuc vu thu nghiOnr va t6i uu h5a ch€ phAm dU ki6n ndrng tl6 10-7

+10-'' t\{ trdn co so k0t qua vA khfch thich sinh truong thuc vit.

NQi dung 6; XLr li kit quu dqr clLroc vi t:irtg bi rrin tdt' tup chi thuy0n n5idnlt

- TAp htrp s6 li0u. xu lf s6 li€u. vi6t bdo khoa hoc va cdng U6 tet qud nghidn cuu tr6n cdc tpp chi
chuycn ngirnh

Nfi dung 7; Ra sorit. hodn thiirt cdt: ),€u ,ritt rua cli tr)i, ti€t bdo ctio
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- Biitr ci'ro toln van vB de tei
'  -  -  - ' - . i  . .
l . ' t . _  l t en  do  tn$c  t i l en

Cdc ndi duns. cdns viOc
sTT thuc'hian

Sin phim Thoi.gian
(bdt diu-kdt

thric)

Ngucri thuc
hi0n

I 
Npt dtutg I: Horin tluinh thuyAt

r ;  . :
I t IU l t l  ( l c  l t l l  t ' t l t  I l ( l

Thuy€t minh cl€ tdi
duoc duy€t

01/?019 cl€n

02/2019
TS.,Ducrng
Qudc Hohn

2 
NAi dung 2:T6ng lwp dfrn xudt

thua di ving benznfd]thiaz,r:le
03/2019 ddn

08/2019

- Tirl cric di6u ki0n t6i uu d6

hohn thien 0l quy trinh tdng hop
2.1 din *uit chila di vbng

benz.o{d lthiazole.

01 quy tdnh, quy trinh
ddp qrS y0u c6u vd
kinh t€ vi thdn thi€n

voi nr6i tnrong

0312019 d€n
0-5/20 r 8

TS. Duong
Khrlnh Linh

,ip dung quy trinh trdn t6ng hqp

Z.? it nh6rr l5 din *uAt chua di vbng
l'tenz.old lthiazole It nhet thu duoc 15

r i  a  ,  r .  r .  Ioan xuat :acl1 0u oleu
kien cho cdc huoc t idp

theo.

Khdi luong mdi dAn
xudt [00mg-500mg.

05/2019 diSn
08/2019

05/2019 ddn
08/20 t9

TS. TrAn Thi
Thu Trang

- Chuy€n h6a m6t s0 din xu6t
i  , :

thunh nhi€u ddn xuat chua di
v o n g vong nay
+ Chuven hrla nh6m -OH cluoc

;rrshien cuu Chuv€n hoa theo
huong tao ete.

I- l  
+ Chuy€n h6a nhSm -NO2 c6
th0 Chu_""0n thinh amin hay amit
+ Chuy€n hcia nhtim este thlnh
cric nh6m hydroxaniic,
cachoxyl ic  ax i t

+ Chul''dn h6a tt6ng thli hai
nh6rn -OH vi -NHr

Ths. Vi Thi
: - ^ l

- {nh  luye t

ThS. I'jguy6n
Thi Ngoc Mai

NQi dang 3: Xat' dinh t:dtt trilr:
.  , ;  :

^ t at din .nrul rhxa di lr)n,g

ben:rtld lthiazrle

3. I Lua chon nhirng mdu Chon duoc 15 miu tro
l0n

01 tudn cria
08/20r 9

Ths. Nguydn
Thi HAng Vffn

Su dqng cdc phuong phdp phd

j. l  cong huong ru, phd kh6i luong
dd xdc drnh ciu tr{c cua chdns

Ghi ph6 cdng hucrng
tu hat nhin va phd

khdi lucrne

Tu 08/2019 d0n
0912019

Ths. Nguy6n
Thi Hdng VAn
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Phin tic:h phd d6 xdc dinh ciu
-3.-1 tnic va vi6t biio crio

Chung minh duoc ciu
truc va 0l bdo cdo

Tuin cudi th6ng
a9t2019

Ths. Vd Thi
l . ^ ! .
Ann  luye r

4 lVfi dung 4: Khuo ,sdr khu ndng

khdng kluin khdng nrim

4.1 [.ua chon cdc dln xuAt moi d6
thu kha rrang khfng khud.n khing
ninr

Chon duoc 10 miu TuAn dflu thring
10/20t9

-t"hS. 
Nguy€n

HOng VAn

Kltao si t  khA nang khdng khuin.

, a-+- -

nanl

Khio sdt kha ndng
khdng khuAn cua 20
ntau

02 tuAn ti6p
theo c0a thring
10/2019 vi
thdng 1112019

nls. Nguy€n
HOng V0n

-1..r Phin ticli kdt qudr va vi6t bdo cdo 0l brlo c{o chi
hoat tinh
khuAn. nAm

rier vC
khdng

02 tuin cudi cua
thdng lU2Al9

TS.. Duong
QuOc Hohn

5 Npt dung 5: Khao sdt kha ndng

kit'h thlt'h n(ry ,niirn vd sinh

trff( i l lu t ltw rul

5. I l-ua chon cdc din x"uAt trdn ccr.so
k€t qud khring kliudn khi{ng ndm
va ciu truc gAn vsi ki0u chdrt
kfch thfch sinh truong auxin t l€
thu' kha n6"ng kfch thich sinh
tr-uong ttruc vit

ft nhAt 01'din xu6t l- I 0/l 2t20t9 TS. Duong

Qu6c Hoin

- Chon giong hia vh ngd thunng
duoc su dung hi€n nay

5,2 Gi6ng hia iluoc chon
sau khi tham khiio
chuy0n gia n6ng
nghi€p: Ol gi6ng l ira
v i  0 l  s i6ns nsd

10-15/r 2/20t9 TS" Tr6"n
Khdnh Vin

- Ti0n hanh khao sdt: f)oi chuns
.  ,  , ;  1 . .

vl l  co dan xuat nsnren cLru

5 . 1 86o c6o k€t qua khao
sdt kha rldng kich
thich ndy mdnr vi sinh
tru0ng voi m$t s6

- A  ^  Agiong cay tr0ng de
chon

12/2019 dOn
212020

TS. TrAn
Khdnh Vin

L r\.  r\guyen
l'huong Thio

< | - Nghi0n cuu pha ch€ ch€ phdrn
. 1 . +

phuc vu thu nghiOrn vh tdi uu
h6a ch€ phAnr du ki6n ndng d0
l 0 -  +  l 0 - o  M .  . .

H6i thdo: D[nh gir{ tdng quan vd
k0t quir cua d€ tai

01 lft ch0 phdrn
HDGR0W.20r9

?t20r0

E€n312020

TS. Trdn Thl
Thu Trang

TS. Trin
Khdnh Vin

CN. NguyEn
fihuong Thdo
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6 
N|i dtnry 6: Xu li k€t qua dqt

rlurx: y'a c(ntq h6 trtn ctir: tttp chi

t 'huv- in  nqdnl t

Cdc bli bfo khoa hoc

0l bAi b6o qudc t€ ISI

01 biri b6o trong nuoc

1D07A dln

9n024

TS., Duong
Qudc Holn

t N|i dung 7: Rit surit, hodtt rhiAn

t'tit: y?u t'rlu c'ua d€ tdi, ti€t brio

t 'At t

86o cdo toln vdn
* l  . . .
oe tal  va ngnlem
thhnh c6ng

cua
thu

I 0/2020 d€n

12/2020

TS" Nguy6n
Thr Tlru Hi€n
r,I TS. l)uong
Qudc Holn

16. S {N PHANT

Stt T€n sdn phdm Sd lucrng

Ydu ciu chdt luong sd"n ph6.m
(mi ta t:lti fi& t'hfit lwrmg ,tun phunt
dat dvoc nhw n6i dung, hinh thtTt',
tdc cht tiA.u, tlt)nq sti 15, 11rn6r,...,

, San phinr khoa hgc (Cric cdng trinh khoa hgc sE dug'c cOng b6: s6ch, bii b6o khoa
I '-  

hoc. . . )

l . l  B i r i  b6o ISI 0 l Trons danh sdch ISI

1.2 Bai brio KH trons nuoc 0 l Tap chf c6 phan bi€n

ts6 k€t qua khdo s[t hoat tinh khdng
khu6.n. kh6ns ndm vir kich thich
' ^

1.3 niy mam vh sinh trucrng thuc vit
cua rntrt sd Cin *uit chua tli vbng

benz0[dlthiazole

0 l Earn bio khoa hoc va chfnh x6c

n Sdn phfrm ilio tao (Cri'nhin, Thac sg, Ti6n sV,...)

2.1 Thac si 0 l
Bdo v0 thbLnh cdng luin vln iheo

huong nghiOn cuu cua d€ tii

2.2

Quy trinh tdng hcrn di vbng
benzo[cflthiazole quy md PTN

0 l

Ap dqng t6ng hqp tlucvc it nhAt l5
dln xuAt chua di vbng
benzo[f l thiazole (kh6i luong >100
mg) vh kcm thctr bqr pho x{c dinh

! ,

cau t ruc.  C{c sdn nhanr  t inh kh iet .

3.2 Ch€ phfrm HDGROW.2019 lit0 l
ch€ phim cd kha ndng c(r hoat t.fnh
khfng khudn^ khring nflm vl kfch

thich sinh tnronr thuc vit

17. PHTI'ONG THii,C CHUYEN GIAO KET QUA NGHTEN Cil,T VA DIA CHi (tVC DTING

17. I I)hucrng thuc chuyen giao

- Trung tAm nghien cwu hd sinh th:ii rimg ng6.p rnin

7r4ur<
.l /1
z-*t



17 .2 . l ) ra  ch i  i n rg  dung
- Khoa h6a hoc DHSP HN: chuy0n ddi giang day vi h6a hoc hiru co phuc vu cho dio t?o sinh

v i6n.  hoc v i6n cao hoc. . .

- Khoa Sinh l-roc DHSP HN: chuydn dd gidng dqy vA k(ch thich sinh trucrng thuc vit phuc vu dao
tao srnh v i0n,  hoc v i0n cao hqc. . .

- Trung tinr nghi€n cuu he sinli th:ii nrng ngip min. DHSP He N$i

rs. TAc DqNG vA Lor ics nmNG LAr cilA KET euA NGHTEN cuu
18.I n6i voi linh vuc gido duc vi dio tao
- (irip phin ndng cao chdt luqng dho tao cu'nhin, thac si. ti6n sI h6a hoc. ndng cao ning luc nghi0n
cinr cua cdn h6. sinh vitn khoa Hod hoc vi khoa Sinh hoc. trueing Dai hoc Su pham Hi Ndi.

l8. l  1)6i voi lTnh vuc khoa hoc vl cdng ngh€ c6 l ien quan

- Gop phdn lhnr phong phf th6rn cdc dfrn xu6t chua di vbng benzothiazole vd phuong phrip tong hop
cing nhu hoat t inh sinh hoc.

- Dinh hucrng khoa hoc giai quydt vin ttr*i su vA bi6n OOi mi hau o Vi6t Nam

18.? I )d i  vcr i  phdt  t r iSn k inh te-xa hdi

- Ket qua nghidn cuu hua hen tirn ra duirc dAn xuit vua cd khd n5.ng kh:ing khudn, nd"nr va kfch thich
sinh tru'crng thuc vit c6 th0 su clung trong ne6ng nghi6p.

18.-+ f)rii voi t6 chu'c chu tri vd cdc cry so ung dung ket qua nghi0n cuu
- Kir qua nghi6n cuu gdp phAn ning cao nlng luc dio tao. nghidn cuu cua cdu bd tre klroa Hod hoc
vh Khoa Sinh hoc. trubng Dai hoc Su pham Hh N$i cung mOt sd co so cliro tao vacl vr0n nghi0n cuu
khric
- Cu ro (mg dung kOt qua nghi0n c,iru: vi6c 6p dung sdn phAm cua dA riri lI buoc di dAu tien cluan
trong trong vi€c khao sdt vi huong den diAu chd san phAm thuong m4i. G6p phAn dua e 6c nghiOn cuu
co ban vio ung dung thuc te trong nglntr n6ng nghi6p.
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