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1. IR, 'H NMR, BC NMR and MS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-
ethylacetamide, E1
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Figure 1.1. IR spectrum of compound E1

Pucynok 1.1. UK-cnektp coenunenus E1
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Figure 1.2. 'H NMR spectrum of compound E1

Pucynok 1.2 'H SIMP-cnekrp coenqnnenns E1
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Figure 1.3. 13C NMR spectrum of compound E1

Pucynok 1.3. 13C SIMP-cnektp coenunenus E1
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Figure 1.4. (+) ES spectrum of compound E1

Pucynok 1.4. (+) ES-cnexTp coequnenns E1




2. 'H NMR, BC NMR and MS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-
phenylacetamide, E2
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Figure 2.1. 'H NMR spectrum of compound E2

Pucynok 2.1 ‘H IMP-cnexrp coenunenus E2
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Figure 2.2. 13C NMR spectrum of compound E2

Pucynoxk 2.2 3C IMP-cnektp coenunenus E2
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Figure 2.3. (+) MS spectrum of compound E2

Pucynok 2.3. (+) MS-cniexkTp coennnenusi E2



3. 'H NMR, BC NMR and HRMS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-(2-
hydroxyethyl)acetamide, E3
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Figure 3.1. 'H NMR spectrum of compound E3

Pucynok 3.1 ‘H SIMP-cnexrp coenunenus E3
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Figure 3.2. 13C NMR spectrum of compound E3

Pucynok 3.2 13C SIMP-cniekTp coenunenus E3

Spectrum from 202312H.wiff2 (sample 11) - D4-3 (E3), Experiment 1, +IDA TOF MS (20 - 4500) from 0.599 min
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Figure 3.3. HRMS spectrum of compound E3

Pucynok 3.3. HRMS-cnekTp coennnennst E3




4. '"H NMR, C NMR and MS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-(4-
bromophenyl)acetamide, E4
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Figure 4.1.*H NMR spectrum of compound E4

Pucynok 4.1 H SIMP-cnexrp coequnenus: E4
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Figure 4.2. 13C NMR spectrum of compound E4

Pucynok 3.2 13C SIMP-cnektp coenunenus E4
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Figure 4.3. (+) MS spectrum of compound E4

Pucynok 4.3. (+) MS-cnexkTp coennnenusi E4
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Figure 4.4. (-) MS spectrum of compound E4

Pucynok 4.4. (-) MS-cnekTp coennnenusi E4
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5 'H NMR, BC NMR and MS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-(3-
nitrophenyl)acetamide, E5
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Figure 5.1. 'H NMR spectrum of compound E5

Pucynok 5.1 ‘H SIMP-cnexrp coenunenus E5
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Figure 5.2. 13C NMR spectrum of compound E5

Pucynok 5.2 13C AIMP-cnektp coequnenus E5
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Figure 5.3. (+) ES spectrum of compound E5

Pucynok 5.3. (+) MS-cnekTp coennnenus ES
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6. IR, 'H NMR, C NMR, HMBC, HSQC and MS spectra of N-(5-(benzo[d]thiazol-2-yl)-2-
hydroxyphenyl)-2-(4-(benzo[d]thiazol-2-yl)phenoxy)acetamide, E6
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Figure 6.1. IR spectrum of compound E6

Pucynok 6.1 ‘H SIMP-cnexrp coenunenus E6
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Figure 6.2. 'H NMR spectrum of compound E6

Pucynok 6.2 3C AIMP-cnektp coennnenus E6
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Figure 6.3. 13C NMR spectrum of compound E6

Pucynok 6.3. 13C SIMP-cniektp coenunenus E6
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Figure 6.4. HMBC spectrum of compound E6
Pucynok 6.4. HMBC-cnexkTp coenunennst E6
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Figure 6.5. HSQC spectrum of compound E6
Pucynok 6.5. HSQC-cnekTtp coennnenus E6
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Figure 6.6. (+) MS spectrum of compound E6

Pucynok 6.6. (+) MS-cnektp coennnenusi E6
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Figure 6.7. (-) MS spectrum of compound E6

PucyHok 6.7. (-) MS-cnekTp coenunenusi E6
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7. IR, 'H NMR, C NMR and MS spectra of N-(6-(benzo[d]thiazol-2-yl)-3-hydroxy-2-
methoxyphenyl)-2-(4-(benzo[d]thiazol-2-yl)phenoxy)acetamide, E7
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Figure 7.1. IR spectrum of compound E7

Pucynok 7.1 ‘H AIMP-cnexrp coenunenus E7
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Figure 7.2. *H NMR spectrum of compound E7

Pucynok 7.2 13C SIMP-cnieKkTp coenunenus E7
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Figure 7.3. 13C NMR spectrum of compound E7

Pucynok 7.3. 13C SIMP-cniektp coenunenus E7
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Figure 7.4. (+) MS spectrum of compound E7

Pucynok 7.4. (+) MS-cnektp coennnenus E7
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Figure 7.5. (-) MS spectrum of compound E7

Pucynok 7.5. (-) MS-cnekTp coenunenusi E7
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8. 'TH NMR, BC NMR and MS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-(p-
tolyl)acetamide, E8
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Figure 8.1. *H NMR spectrum of compound E8

Pucynok 8.1 ‘H SIMP-cnexrp coenunenus E8
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Figure 8.2. 13C NMR spectrum of compound E8

Pucynok 8.2 13C IMP-cnektp coennnenus E8
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Figure 8.3. (+) ES spectrum of compound E8

Pucynok 8.3. (+) ES-ciektp coenunenus E8
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Figure 8.4. (+) ES spectrum of compound E8

Pucynoxk 8.4. (+) MS-cnektp coennnenus E8
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9. 'H NMR, BC NMR and MS spectra of 2-(4-(benzo[d]thiazol-2-yl)phenoxy)-N-(4-
chlorophenyl)acetamide, E9
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Figure 9.2. 13C NMR spectrum of compound E9
Pucynok 9.2 3C AIMP-cnektp coennnenus E9

28/12/2023
D4-9 E9 ES+ 1 (2.013) Scan ES+
100- 2.07e8
419.15
HN—@—CI
S g E
N
Chemical Formula: C54H5CIN,O2S
Exact Mass: 394.05
343.33
Ea
414.21 435.09
1420.15 460.16
274.13
318.39 371.14
344.27 436.15
28513 394.90 437.09
L 309.95 341'23 335_15M‘\u u‘ 1 498.29
0 ,*,-{-J:*-"',,*,",,*'H"n‘-*,1~r“.,,,-.'“ﬂ“.,\J,, .,.%.'fkr-.’",“..,".',..,!":,—r,."J‘U,.,\.th.-,*.‘h',“....r%. miz
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

Figure 9.3. (+) ES spectrum of compound E9

Pucynok 9.3. (+) MS-cnektp coennnenus E9
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Figure 9.4. (+) ES spectrum of compound E9

Pucynok 9.4. (+) MS-cnektp coennnenus E9
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10. Bioactivities of compounds E1 — E9

IVIEN HAN LAM KHOA HOC & CONG NGHE VIET NAM

. VIENHOAHOQC A o
PHONG HOA SINH UNG DUNG VHH |
Tel: (+84) 24-37914586 2

Phong 601, Nha A18, 18 Hoang Quéc Viét, Céu Gidy, Ha Noi, Viét Nam

Ngwdi givi mau: Nguyén Thi Thach Thao, Trudmg DH Sw Pham Ha Néi

PHIEU KET QUA THU HOAT TINH KHANG SINH

Ngay gii: 092022 86 lvong miu: 05 miu

% tic ché cac chiing vi sinh vit va ndm kiém dinh
TT | Ténmiu | Néngds Gram () Gram (-) Nam
(ng/ml) Staphylococcus Bacillus Lactobacillus | Salmonells | Escherichia | Pseud, Candid
aureus subtilis Sfermentum enterica coli aeruginosa albican
1 D4-1 128 31 19 23 4 5 2 3
32 25 5 4 1 0 0 0
8 8 0 0 0 0 0 0
2 0 0 0 0 0 0 0
ICso =128 =128 =128 =128 =128 =128 =128
MIC =128 =128 =128 =128 =128 =128 =128
2 D4-2 128 38 14 6 1 3 0 3
32 24 0 0 0 0 0 0
8 11 0 0 0 0 0 0
2 0 0 0 0 0 0 0
ICs =128 =128 =128 =128 =128 =128 =128
MIC =128 =128 =128 =128 =128 =128 =128
3 D4-4 128 19 17 7 3 3 1 5
32 11 9 0 0 0 0 0
8 5 0 0 0 0 0 0
2 0 0 0 0 0 0 0
ICs =128 =128 =128 =128 =128 =128 =128
MIC =128 =128 =128 =128 =128 =128 =128
4 D4-6 128 9 29 28 8 5 4 6
%5 wrc ché cdc ching vi sinh vit va nim kiém dinh
TT | Ténmiu | Néngdé Gram (+) Gram () Nam
(ng/ml) Staphylococcus Bacillus L bacillus | Sah lla | Escherichia | Pseude Candid.
AUTeus subtilis JSer enterica coli aeruginosa albican
32 0 6 18 1] 1] 0 1]
g 0 0 0 0 0 0 0
2 0 1] 0 1] 1] 0 1]
ICs, =128 =128 =128 =128 =128 =128 =128
MIC =128 =128 =128 =128 =128 =128 =128
5 D4-7 128 24 14 38 3 5 3 7
32 3 9 27 0 1] 0 1]
8 0 0 5 0 0 0 0
2 0 1] 0 1] 1] 0 1]
ICs =128 =128 =128 =128 =128 =128 =128
MIC =128 =128 =128 =128 =128 =128 =128
B Ampicillin ICs, 0.02+0.005 3.62+0.15 1.03+0.07
Chat v MIC 0.125=0.0 32+0.0 3200
ga_?l Cefotaxime ICx 0.43+0.05 [ 0.007£0.002 | 4.34+0.15
e MIC 32+0.0 0.520.0 820.0
ICs 1.32+0.05
Nystatin MIC 8+0.0

Vién Héa hoc xdc nhin ba Nguyé"h Thi Thu Ha

Ha Npi, ngay 19 thang 00 nam 2022

Trnrdmg phong Hoa sinh ting dung Ngudi tra két qua

14 Trnzéng phéng HSUD

Nzuyén Thi Thu Ha Nguy&n Thanh Tra

Figure 10.1. Antibacterial activity of compounds E1 - E7

Pucynoxk 10.1. AnTnOaKkTepuaJbHasi AKTUBHOCTH coeAnHeHuii E1-E7
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KET QUA

TT Ki hiéu mau Kha ning trung hoa goc SCso
tur do* (ng/mL)
(SC, %)
Chimg (+) 91,32+0.21 18,82
[axit ascorbic]
Chimg (-) 0,000 -
[DPPH/EtOH+ DMSO]
1 D4-6 15,24+ 0,10 =200
2 D4-7 16,38 £ 0,11 =200

*Tai nong do cao nhat

Két ludin:
Ci 2 miu déu khéng biéu hién hoat tinh chong oxy hoa theo két qua thir nghiém kha
nang trung hoa goc tur do bang phuong phap DPPH.

Ha Ngi, ngay 10 thang 10 nam 2022

Co quan xéc nhin chir ky Truwémng phong Nguoi doc két qui
TS. Pé Hiru Nghj ThS. Ding Thu Quymh

Figure 10.2. Antioxidant activity of compounds E6 and E7

Pucynok 10.2. AHTHOKCHIAHTHAS1 AKTUBHOCTH coeuHennii E6 u E7
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KET QUA

Té bao ung thu biéu mé (KB)
| TT Ky hi¢u miu
Ti 1€ ire ché té bao (%)* Gid trj ICs0 (pg/mL)
i chimg (-) o i
(DMSO 1%) FANN,
" Mau tham khio () & )
(Ellipticine) 93,174 9,19 . 0,42
1 Da-6 64,38 0,13 84,09
i 2 D4-7 51,74+ 0,49 121,89
M Tol néng &6 cao mhds dén 128 pgimi; =" Khing xdc dinh

Két lufn:
Miu D4-6 va D4-7 déu blcu h|¢n hoa( tinh tre ché té bao ung thu biéu mé (KB) vai gia tri 1Cso twong
img la 84,09 va 121,89 ug;m_!

Ha Ngi, ngay 24 thang 02 ndm 2023

_———Xdc nhin chw Trudng phon Nguoi doc két qua
7oL KEWENTR ;
5y IPﬂO ;&N TRDUI\(, ‘ ' ,,j"zz :

HOA HOO? \." W\ / ( /

AC HOP ChLT.;
PGS.TS. B Hiru Nghj CN. L& Vit Hoang

Pham Minh Quiin

Figure 10.3. Cytotoxic activity on KB cell lines of compounds E6 and E7

Pucynok 10.3. [lutorokcnueckasi akTUBHOCTH coefuHennii E6 u E7 B oTHOmIeHUun
KJaeTo4YHoil iunun KB
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KET QUA

Té bao KB
Ky higu mdu % Tilgucchétébio | GidtmiICx
ng 60 méu (%)* (ng/mL)
D?Dc:f?g)(') s \ZJ
Ms‘zé'l’l‘::::‘“‘e‘; *) 5 1M v‘_‘-; | 95,92 0,14 0,40
128 pgimti, () 97,28+0,20
D4-1 Rugml® | 35014046 48,29
8 pg/mL 31,124 0,48
[+ 128 pgiml. 36,74 £ 0,16
D2 ol 32pgml 5,484 0,69 >128
i&;b\\y 8 pg/mL 3,54 40,34
- -
W 128 pg/mL 54.7440,11
633\ 32 pg/mL 19.2240,12 115,46
'\ - § pg/mL 15,334 0,27
Lo\ 128 pg/mL 66,83 + 0,12
4 Dad 32 pg/mL 22,63 + 0,29 £9.36
8 pg/mL 18,74 40,12
128 pg/mL 22,61 40,79
D4-5 32 pg/mL 19,78 £ 0,53 >128
8 pg/mL 13.94£0,22
128 pg/ml. 29,594 0,29
D4-8 >128
32 pg/mL 16,28 + 0,34
Page 2 of 4
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Té bao KB
o Ky hiéu méu i Ti 1§ trc ché té bao Gi trj ICso
Néng d¢ miu (%) (ug/mL)
8 pg/mL 10.44 + 0,64
128 pg/mL 28,98 +0.18
7 D4-9 32 gl 10502027 >128
8 pg/mL 7 4,66 + 0,02 Il
Glii chii: Tai ndng d cao nhét dén 128 pg/ml.; =" Khdng xdcdinh.

Két ludn: - ) E
Miu D4-1. D4-3 va D4-4 bidu hién hoat tinh tre ché té bao ung thur biéu md (KB) véi gia tri [Cso twong
img 12 48.29: 115,46 vi 89,36 pg/mL.

Ha Noi, ngay 17 thang 03 ndm 2023
Xic nhan chir ky Truong phing Ngwiri doc ket qua

oo O

PGS.TS. B Hira Nghi CN. Lé Viét Hoang

Figure 10.4. Cytotoxic activity on KB cell lines of compounds E1 — E5, E8 and E9

Pucynok 10.4. lutoTokcnueckas akTuBHOCTh coequHenuii E1-ES, E8 u E9 B oTHomenuu
KJeToyHnoi sunuu KB
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KET QUA

; Té bao Hep-G2 A549 \ MCF7
| TT | Ky hidu mau Vedcché | GiatriICs | % ucché | GidtrilCs | %tucché | GiatrilCso
té bao’ (ng/mL) tébao’ | (pg/mL) té bao" (ng/mL)
Doi chimg (-) 0 i 0 i ] 0 -
~ (DMSO 1%) __1
|

94.25 £ 0.25 0.61

T
|
|
|

| Mauthamkhao (+) | 9355, 012 | 057 | 92114045 051
| (Ellipticine)

|1 D4-6 29,65+ 0,11 >128 25,52+ 0,38 >128

D4-7 29,32+ 0,59 >128

34,43 £ 0,62 >128

33,98+034 | >128 30,62+ 0,14 | >128

ro

Ghi chii: *Néng dé mdu thir cao nhdt téi 128 pg/mL; “-" Khéng xdc dinh

Két luin:
Cic miu thir khong biéu hién hoat tinh véi 03 dong té bao ung thu gan (Hep-G2), ung thur phoi

(A549) va ung thu via (MCE7) & ndng do thir téi 128 pg/mL.

Ha Noi, ngay 14 thang 04 nam 2023

/.ﬂX@\nh@n chir ky Truéng phong Nguoi doc két qua
- <F\\ . R «
(&7 wEn KIWNEN TRUONG } :
[z HOA HOZh y A TRUGNG , / /]
ZICAC HORLHAK -
\Z\THIEN Mese
NS 7/ PGS.TS. Db Hiru Nghi CN. Lé Viét Hoang
“Nguyén Manh Ciimg TAI LIEU THAM KHAO
Figure 10.5. Cytotoxic activity on Hep-G2, A549 and MCF7 cell lines of compounds E6 and
E7

Pucynok 10.5. luTtoTokcnuyeckass akTUBHOCTDb coefuHennii E6 u E7 B oTHomIeHUU
kyeToyHbix JuHuii Hep-G2, A549 u MCF7
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