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LOI CAM ON

Vi 1ong biét on siu sic, em xin chan thanh cam on:

Loi ddu tién, em xin chan thanh cam on PGS.TS. Pham Thé Chinh nguoi
thay da giao dé tai, tan tinh chi bao va truyén dam mé nghién ctru cho em trong
sudt qua trinh hoan thanh luan vin, nguoi thay di tin tinh hudéng din dé em hoan
thanh ludn van nay.

Em xin chan thanh cAm on PGS.TS Pham Thi Thim va cac ban HVCH tai
phong Héa dugc Khoa Hoa hoc - Truong Pai hoc Khoa hoc - PHTN da gitp do
em rat nhiéu trong sudt qua trinh lam luan van.

Em xin chan thanh cam on su hd tro thuc nghiém va kinh phi tur dé tai
nafosted ma s6 104.01-2016.18.

Em xin chan thanh cdm on Ban lanh dao Khoa Hoa hoc Truong DPai hoc
Khoa hoc - Pai hoc Thai Nguyén, tap thé cac théy ¢0, anh chi va cac ban tai Khoa
Hoa hoc truong Pai hoc Khoa hoc - Pai hoc Thai Nguyén da tao diéu kién giup
d& em trong sudt qua trinh hoan thanh luan van.

Em xin chan thanh cam on Ban Giam hiéu cung toan thé can bd gido vién
Truong THPT Marie Curie — Hai Phong da tao diéu kién thuan loi vé thoi gian va

cong viéc dé em hoan thanh luén van.

Cuoi cung em xin bay té su cam on dén gia dinh, ban b¢ da luén quan tam,
dong vién gitp do toi.

Mot lan nita em xin chan thanh cam on.

Tac gia ludn van

Tran Thi Thu Hing

S6 hoa boi Trung tam Hoc liéu va Cong nghé thong tin — PHTN http://Irc.tnu.edu.v



http://lrc.tnu.edu.vn/

MUC LUC

MO DAU ..ot 1
Chuong 1: TONG QUAN .......coviiiieieeseeeeeeee et teses st 2
1.1. Tong quan vé cac phuong phap xac dinh CAU trUC........c.vcveeeceeeeeeeeee s 2
1.1.1. Phuong phap phd hong NGoai (IR).......c.cvveevieeeeeeseeeeeee e, 2
1.1.2. Phuong phép pho cong huong tir hat nhan (NMR) .....cooevevceceeeceenns 3
1.1.3. Phuong phap phd Khdi Iuong (MS) ....cveceeeeeieeeeeeeeeeeeee e, 7
1.2. NNOM hop ChAL QUINOKINE ......veeveeceeeeee st 8
1.2.1. GIGTthIU CNUNQG ..o 8
1.2.2. Hoat tinh chdng Ky Sinh tring SOt Ft...........ovcvevieeeieeeseeeeeeee s 9
1.2.3. Hoat tinh Khang SiNN .........c.ooiiiiiicee e 10
1.2.4. Hoat tinh ChONg UNg thi .......c.cvveevieeeiceeeeeeseeees et 11
1.3. NhOm hop chat Piperazinedion ............cccoevveeeeeeieseeeeieseseeeeeseses s 11
1.4, MuC tiEU CUA TUAN VAN c...ocviiiieiciec et reas 13
Chuong 2: THUC NGHIEM.......ccoievieeeceeeesee et 15
2.1. Phuong phap nghién ctru, nguyén liéu va thidt Di.......c..ccoeververerereeiennn, 15
2.1.1. Phuong phap nghi€n CUU ........cceeviiiiiiiiiieieee e 15
2.1.2. HOA ChAL VA TNIEE D1 ..ottt 15
2.1.3. Binh tinh phan @ng va kiém tra d6 tinh khiét cua cac hop chat bing sic
KI TGP MONG -ttt sttt 15
2.1.4. XAC NNAN CAU TIUC vttt ettt eeenas 16
2.2. ChUAN i MAU NGRIEN CHU ..ot 16
2.2.1. Chuan bi Mau NGRIBN CIU 3L ......oeveeeeeeeeeeeeeeeee e 17
2.2.2. Chuan bi Mau NGNIBN CU 33 ..o 17
2.2.3. Chuan bi Mau NGRIBN CU 35 ... 17
2.2.4. Chuan bi MAu NGNIBN CU 36 .........cvveeeeeeeeeeieeeeeeeese e 18
2.3. Phan tich cau tric cua hop chit theo S0 d0 2.1 ...vvvveeveceeeeeeeeeeereeeeeeneee 18
2.3.1. Quy trinh phan tich chat 31 va chat 33 bang pho IR ........cc.cvvveveencee. 18
2.3.2. Quy trinh phan tich chat 31 va chat 33 bang phd NMR .........ccccceue.... 18

S6 hoa boi Trung tam Hoc liéu va Cong nghé thong tin — PHTN http://Irc.tnu.edu.v



http://lrc.tnu.edu.vn/

2.3.3. Phan tich ciu tric cua 31 bang phd 2D (HSQC, HMBC)..........c.......... 19

2.4. Quy trinh phan tich cu trdc cua hop chat theo so d0 2.2....c.ovceveeeeeeeann, 19
2.3.1. Quy trinh phan tich chat 35 bang Pho IR........co.evvvvveeeeceeeeeeeee s 19
2.4.2. Quy trinh phan tich chat 35 va 36 bang NMR..........ccccoveveeeerireceeena. 19

Chuong 3: KET QUA VA THAO LUAN .....coooiveeeeeeeeeeeeeeeeeeee e 21

3.1, MUC tIBU CUA B8 TA1 vv.vevveveeeeeeeeeeeee e ettt ettt en et en e eeeeeneeeeens 21

3.2. Phan tich ciu tric ctua quinoline-piperazindinone .............cocoeeevveeveeereeenn. 21
3.2.1. Phan tich cAu tric ctia hop ChAL 31 .....c..cvveeeeeceeeee e 22
3.2.2. Phan tich ciu tric cua hop chat quinoline-piperazindione 33.............. 26

3.3. Phan tich cau tric cta cac hop chat plinabulin............ccocvvieeeiieeeeeeeseeenns 27

KET LUAN oottt 32

TALLIEU THAM KHAO ..ot en e en s s e, 33

S6 hoa boi Trung tam Hoc liéu va Cong nghé thong tin — PHTN http://Irc.tnu.edu.v



http://lrc.tnu.edu.vn/

DANH MUC CHU VIET TAT

Cl Phuong phap ion héa hoa hoc

DMF Dimetyl formamit

MS Phuong phap phé khéi luong

NMR Phwong phap phd cong hudng tir hat nhan
El Phuong phép ban pha bang dong electron
FAB Phuong phép bin pha nguyén tir nhanh
SKLM Sac ki 16p mong

THF Tetrahidrofuran

TMS Chét chuan ndi tetrametylsilan
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MO PAU

Phén tich ciu tric cac hop chit hitu co 13 mot trong s6 cac nhiém vu quan
trong cua hoa hoc, hoa dugc Vi chi khi biét chinh x4c ciu tric, ching ta moi cé cau
tra 101 chinh xac cho viéc dinh tinh, dinh luong va phan tich chiing trong cac mau
nghién ctru thyc cling nhu trong doi séng va cong nghé. Bé phan tich cau tric cua
cac hop chat hitu co, nguoi ta co thé s dung cac phwong phap phd nhu phd hong
ngoai, pho tir ngoai kha kién, phd cong huong tir hat nhan, phd khéi luong. Mbi
phuong phap cho phép xac dinh mét sé thdng tin khac nhau cua cau tric phan tir va

ho trg 1an nhau trong viéc xac dinh cau truc cac hop chat hiru co.

Céc dan xuét ciia quinoline thuong c6 hoat tinh sinh hoc quy nhu chdng ky
sinh tring so6t rét, hoat tinh khang sinh va hoat tinh chong ung thu, do d6 nhom chat
nay da duoc ung dung rong rii trong 1am sang dé diéu tri bénh. Mot trong nhing tng
dung quan trong nhat cia quinoline 1a xay dung khung ciu tric ciia thudc chéng sot

rét.

Piperazinedione hay con goi la diketopiperazine 14 16p cdu triic phd bién nhét
duogc tim thdy trong tw nhién, c¢6 nhiéu hoat tinh sinh hoc quy nhu: &rc ché chu ky phat
trién té bao dong vat c6 vu dac biét 1a hoat tinh rc ché trung hop tubulin. Do do, cac

hop chét diketopiperazine dugc nhiéu nha khoa hoc quan tdm nghién ciru tong hop.

Sy két hop giira quinoline va diketopiperazine s& tao thanh nhém hop chit mai
cd cau tric rat phtc tap nén viéc nghién ctru phén tich cau tric cua chung doi hoi két
hop nhiéu phuong phap phén tich phé khac nhau. Do d6 luan van “Phén tich ciu
triic cia mot s6 din xuit quinoline-diketopiperazine bing cac phwong phap pho

hién dai” rat c6 y nghia khoa hoc va thuc tién.
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Chuong 1
TONG QUAN

1.1. Tong quan vé cac phwong phap xac dinh cau tric
1.1.1. Phwong phdp phé héng ngogi (IR)

Pé giai thich cu tao cac hop chat hitu co hién nay nguoi ta sir dung nhiéu
phuong phap vt Iy khac nhau nhung trudc tién 1a cac phuong phap phd nhu phd
hdng ngoai (IR), tir ngoai-kha kién (UV-VIS), phd huynh quang lan quang, phd cong
huong tir hat nhan (NMR), phé khéi luong (MS)...

Trong phan tir hop chét hitu co c6 mot s6 dao dong khi ta chiéu cac buc xa
hong ngoai vao phan tir birc xa hong ngoai kich thich cac dao dong phén tir. Nhitng
dao dong dan t6i sy bién d6i momen ludng cuc ciia phan tir mdi quan sat dugc trén
phé héng ngoai. Co hai loai dao dong khi bi tdc dong boi buc xa héng ngoai la dao
dong hoa tri va bién dang, dao dong hoa tri (v) 1a dao dong lam thay ddi do dai lién
két, dao dong bién dang (8) 1a dao dong lam thay d6i goc lién két. Cac dam pho khéc
nhau c6 mit trong pho héng ngoai twong tng vaéi cac nhdm chire dic trung va cac

lien két cd trong phan tir.

Trén pho hong ngoai truc hoanh biéu dién s6 song véi tri s6 giam dan (4000 -
400cm™). Trong d6 cac nhom nguyén tir trong hop chét hiru co hap thy ¢ ving 4000-
650cm™. Ving phd tir 4000 - 1500cm* dugc goi 1a ving nhom chirc vi chtra hau hét
cac dinh hép thu ctia cac nhom chirc nhu OH, NH, C=0, C=N, C=C... Vung phé
nhom chirc tip trung vao bon ving ma & mdi ving, tan sé dic trung ciia nhom co gia
tri thay doi phu thudc vao cu tao ciia phan tir. Ving 3650-2400cm ™ chira cac dinh
dao dong hoa trj ciia X-H (X: O, N, C, S, P); viing 2400 -1900cm™ gom céc dinh do
dao dong hoa tri ciia cac nhém mang lién két ba hodc hai lién két doi ké nhau; ving
1900 - 1500cm™* chira cac dinh hap thy ciia dao dong hoéa tri ciia cac nhém mang lién
két d6i va do dao dong bién dang caa nhom -NHz. Ving phé 1500 - 700cm™ mic du
co chira cac dinh hép thu dac trung cho dao dong hoa tri cia cac lién két don nhu C-
C, C-N, C-O va céc dinh hap thu do dao dong bién dang cia cac lién két C-H, C-C...

nhung thuong dugc dung dé nhan dang toan phan tir hon 1a dé xac dinh cac nhom
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chtrc, vi ngoai dinh hip thy trén con c6 nhiéu dinh hip thu xuét hién do tuong tac

manh gitra cac dao dong.
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Hinh 1.1. Pho hong ngoai caa Dichloromethane
1.1.2. Phwong phdp phé céng hweng tir hat nhan (NMR)

Thong thuong, hat nhan nguyén tr mang dién tich duong va luon tu quay
quanh minh no, khi quay no sinh ra momen quan tinh dugc goi la momen spin va

momen tr 4 dong thoi mdi hat nhan nguyén tir con duoc dic trung boi sb lugng tir

spin 1.
N S
I 1 - l
+? 2
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Hinh 1.2. Md phong spin cua electron

Khi hat nhan nguyén tr nim trong tir truong hap thu hodc phat xa mot birc xa
dién tir, thi chi c6 hat nhan chira s6 1é cac proton hay neutron méi c6 momen tir s€

dugc nhan di¢n va phan tich. Phé NMR dua trén sy ghi lai qua trinh cdng hudng tir
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