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TOM TAT
Hop chat lai cua 2-aminobenzothiazole c¢d chira nhom 2-aminobenzamide qua cau néi amide

dd dwoc thiét ké, tong hop thanh cong va cau triic diege xdc dinh bang cdc phuong phap pho
cong huong tir hat nhan (NMR), pho khéi lwong phdn gidi cao (HRMS). Hop chat (3) tong hop
cing da dwgc thir hoat tinh khdang té bdo ung thu nguoi in vitro trén hai dong té bdo A549 va
SW480. Ket qua thu duoc cho thay, hop chat (3) khong thé hién hoat tinh doi véi dong té bao
SW480 nhung lai thé hién doc tinh doi voi dong té bao A549 voi gia tri ICsy 1a 29.49 pM.
Tir khoa: 2-aminobenzothiazole; 2-aminobenzamide; Téng hop; Poc té bao; Chit lai.

1. MO PAU

Ung thu 13 mét trong nhitng cin bénh nguy hiém gy tir vong hang dau thé gioi, ude tinh
khoang 10 triéu ca tir vong vao nam 2020 [1 3]. Mac du trong nhimg thap ky gan day, da co
nhiéu nghién ctru phat trién cac loai thudc chéng ung thu méi nhung van chua dap tmg duoc cho
thyc tién. Gan déy, cac thudc c6 cdu trac lai ngay cang duge cac nha khoa hoc quan tdm nghién
clu va téng hop nham tao ra céc hop chét lai ¢ hoat tinh sinh hoc cao vuot trdi hon so véi cac
chét ban dau, b?mg cach két hop cac hop phﬁn ¢6 hoat tinh sinh hoc dé lai tao thanh cac ciu tric
mai voi nhitng hoat tinh sinh hoc 1y tha hién dang 1a mdt hudng nghién ciru thu hit sy cht y cia
nhiéu nha khoa hoc.

Céac dan xuit ctia benzothiazole da dugc biét dén véi nhidu hoat tinh sinh hoc thu vi nhu
chéng ung thu [4-7], khang khuan [4,8, 9], chbng viém [10], khéang vi rat [11]. Do do, ngay cang
¢6 nhiéu nghién ciru tim klem céc dan xuat méi c6 hoat tinh sinh hoc cao va phat trién thanh cac
loai thuéc méi c6 ngudn gde tir benzothiazole. Bén canh d6, cac hop chét co chira nhém 2-
aminobenzamide ciing da dugc biét dén véi nhiéu hoat tinh chéng ung thu [12]. Vi du nhu hop
chat MS-275 [13], MGCD-0103 [14] 1a nhiing hop chét ¢6 chira nhém 2-aminobenzamide di
dugc Cuc quan ly thuce pharn va dugc pham My (US-FDA) phé duyét trong didu tri tang dic, ung
thu bach cau, u héc sic td c tinh di can giai doan muon. Xuit phat tir nhimg y tudng trén, trong
nghién ctru nay chung toi da trinh bay phuong phap tong hop chét lai di tir nguyén liéu ban dau
la 2-aminobenzothiazole v6i tac nhan phan tng 1a 1,2-diaminobenzene dé tao thanh hop chit lai
cua 2-aminobenzothiazole ¢6 chira nhém 2-aminobenzamide nham thim do hoat tinh sinh hoc
trén hai dong té bao ung thu 6 nguoi la A549 (ung thu phoi) va SW480 (ung thu dai trang). Day
12 huéng nghién ciru tong hop méi va rt ¢ ¥ nghia khoa hoc, thyc tién.

2. THUC NGHIEM
2.1. Héa chat, thiét bi va dung cu
Céc hoa chat dung trong qua trinh thi nghiém: bao gdm: 2-aminobenzothiazole (TCI-Japan),
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glutaric anhydride (Sigma-Aldrich), dimethylformamide (DMF) (Sigma-Aldrich), benzotriazole-
1-yl-oxy-tris(dimethylamino) phosphonium hexafluorophosphate (BOP) (Sigma-Aldrich), 4-
dimethylaminopyridine (DMAP) (Sigma-Aldrich), triethylamine (TEA) (Sigma-Aldrich),
pyridine (Macklin-Trung Qudc), hexane (Xilong-Trung Quéc), ethyl acetate (Xilong-Trung
Qudc), silica gel (Merck-USA), ban mong TLC (RP-18 F,54S (0.25 mm, Merck).

Céc dong té bao A549 va SW480 do GS. TS. J. M. Pezzuto, Truong Pai hoc Long-Island, US
va GS. Jeanette Maier, truong Pai hoc Milan, Italia cung cap. Mbi truong nudi cdy té bao:
DMEM (Dulbecco s Modified Eagle Medium) hoic MEME (Minimum Esental Medium with
Eagle salt), c6 bo sung thém L-glutamine (Sigma-Aldrich), sodium pyruvat (Sigma-Aldrich),
NaHCO; (Xilong-Trung Qudc), penicillin/streptomycin (Sigma-Aldrich), 10% FBS (Fetal
Bovine Serum) (Merck), Trypsin-EDTA (0.05%) (Sigma-Aldrich).

Thiét bi, dung cu: May khudy tir gia nhiét MS300HS (Han Qudc), méy cat quay chan khong
Buchi R-210/215 (Thuy Si), may do diém chay Buchi (Melting Point B-545- Thuy S), may do
phé cong huong tir hat nhan (Bruker Advance 600 MHz-Thuy Si), may do pho khdi phan giai
cao HRMS (High resolution - mass spectra) (SCIEX X500 QTOF, AB Sciex LLC.,
Massachusetts, USA); cac dung cu thuy tinh trong phong thi nghiém nhu binh cau, phéu chiét,
ong nghiém.

2.2. Téng hgp 5-(benzo[d]thiazol-2-ylamino)-5-oxopentanoic acid (2)

Hop chit 2-aminobenzothiazole (1) (200mg, 1.33 mmol) dugc hoa tan trong 5 mL dung moi
DMEF. Sau d6 thém tiép 200 mg anhydride glutaric (1.75 mmol); 0.5 mL pyridine. H3n hop phan
g dugc khudy trong 24 gid va gia nhiét & 65 °C. Khi phan tng két thuc chuyén tir tir hon hop
vao 40 mL nudc lanh, thém 5 mL HC1 5% va lic déu s& théy xut hién toa. Loc va rira taa béng
nude cat, sau do séy tia & 70°C thu duoc san phém 1a chat rdn mau tréng, hiéu suat 83%, tnc:
178-180 °C; Rf = 0.65 (DCM: MeOH: AcOH, 90:10:1). IR (KBr, cm™): 3178 (van), 3475
(VOHacid)y 3061 (VCar-H); 2959 (VCHZ), 1689 (Vc:o), 1602/1554/1447 (VC...C)y 756 (SCar-H) [15]

2.3. Téng hop N'-(2-aminophenyl)-N°-(benzo[d]thiazol-2-yl) glutaramide (3)

Hop chit (2) (100 mg, 0.38 mmol) dugc hoa tan trong 5 mL dung mdi DMF, sau d6 thém
100.78 mg BOP (0.23 mmol), 92.72 mg DMAP (0.76 mmol). Hén hgp phan tng dugc khudy
trong 15 phut, sau d6 thém 61.56 mg 1,2-diaminobenzene (0.57 mmol); 0.5 mL TEA. Hon hop
phan tng tiép tuc dugc khudy ¢ nhiét 46 phong trong 48 gid, khi phan tmg két thuc thém nudc
vao binh phan tmg va chiét bang ethyl acetate, lam khan bing Na,SO,, sau d6 cét loai dung moi
dudi dp suat giam thu dugc san pham thd. San pham thé dugc tinh ché bang sic ky cot bang
silicagel v6i hé dung méi rira gian n-hexane/ethyl acetate (4:1) thu dugc san pham N*-(2-
aminophenyl)-N°-(benzo[d]thiazol-2-yl) glutaramide (3) 1a chét rin mau tring. Qu4 trinh tong
hop chét trung gian (2) va chét (3) nhu trong hinh 1.
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Hinh 1. Tong hop chat 2 va 3.
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2.4. Thir hoat tinh khang té bao ung thw in vitro

Thir hoat tinh khang té bao ung thu ngudi in vitro trén hai dong té bio A549 (ung thu phoi) va
SW480 (ung thu dai trang) duoc thyc hién tai phong Thir nghiém sinh hoc — Vién Cong nghé Sinh
hoc-Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam, theo phuong phap SRB (Sulforhodamine B)
[16-19] va gia tri ICsg (nong do uc ché 50% su phat trién) dugc tinh duwa trén két qua s liéu phan
tram kim him sy phat trién cta té bao bang phin mém may tinh TableCurve 2Dv4.

Phép thtr duoc tién hanh trong diéu kién cu thé nhu sau: Pau tién cac té bao dugc trypsin hoa té
bao thi nghiém dé 1am roi t& bao va dém trong budng dém dé diéu chinh mat do cho phu hop véi
thi nghiém. Sau d6 tién hanh dwa 190 uL té bao vao dia 96 giéng dé thir nghiém.

Céc mau thir duoc hoa tan trong dung méi DMSO 100% dé c6 nong do ban dau (stock) 1a 20
mg/mL. Tién hanh pha lodng miu trén dia 96 giéng bang moi trudng nudi ciy té bao (khong co
FBS) thanh 4 diy nong do tir cao xudng thap. Chét thir da pha lodng ¢ cac nong do (10 uL) dugc
dua vao cac giéng cta dia 96 giéng da chudn bi té bao & trén. Giéng khong c6 chat thir nhung ¢
TBUT (190 uL) + DMSO 1% (10 uL) s& duoc sir dung lam ddi chig ngay 0. Sau 1 gio, giéng
dbi chung ngay 0 té bao s& duoc c¢b dinh bang Trichloracetic acid — TCA 20%. Sau d6 u trong ti
4m 72 gio. Sau 72 gid, t bao duoc cb dinh bang TCA trong 1 gid, dugc nhuém bing SRB trong 30
phut & 37°C, rira 3 1an bang acetic acid roi dé kho & nhiét d6 phong. 10 mM unbuffered Tris base
dé hoa tan lugng SRB, lic nhe trong 10 phut roi doc két qua OD & budc song 540 nm trén may
ELISA Plate Reader (Biotek).

Phan tram wc ché su phat trién cta té bao khi c6 mat chét thir s& duge xac dinh thong qua
cong thirc sau:

0D (mau) — 0D (ngay0)
OD(DMSO) — 0D (ngay0)
Phép thir dugc lap lai 3 1dn dé dam béo tinh chinh xac. Ellipticine & cac nong do 10 ug/mL; 2

pg/mL; 0,4 pg/mL; 0,08 pg/mL duge st dung nhu la chét 601 chirng tham khao. DMSO 1% luén
dugc st dung nhu d6i ching am (ndng do cudi cing trong giéng thir 1a 0.05%).

3.KET QUA VA THAO LUAN
3.1. Két qua tong hop chit (3)

Trong tong hop chat (3) dé téng hop duoc chat (3) thi phai di qua mot budce trung gian 13 tong
hop chét (2), ddy 1a mot chét trung gian cii dd dugc nhom cua tac gia Pao Thi Kim Oanh [15]
nghién ctu true d6 nén trong phém nay ching toi khong bién luan phan két qua phd cta chit
(2). Trong qua trinh tong hop chit (3) c6 chira nhom 2-aminobenzamide thi viéc Iya chon tac
nhan hoat héa rat quan trong, dong vai tro quyét dinh dén viéc phan ung c6 chay hay khong. Do
vdy, trong nghién ctru nay tién hanh Iya chon BOP 1a mot tac nhan hoat hda nhém cacboxylic
trong hop chat (2) dé giup cho phan mg dé dang thuan loi hon khi gan Vo1 tac nhan phan u’ng la
1,2-diaminobenzene, c6 bo sung modi truong bazo 1a TEA de thu duoc hop chat N'-(2-
aminophenyl)-N°-(benzo[d]thiazol-2-yl) glutaramide (3), hiéu suit phan tmg 59.5%, t,. 184-
186°C. 'H NMR (600 MHz, DMSO-d6) &: 12.33 (1H, s, NH), 9.10 (1H, s, NH), 7.96 (1H, d, J =
8.0Hz), 7.72 (1H, d, J =8.0 Hz)), 7.42 (1H, t,J = 7.5 Hz), 7.29 (1H, t, J = 7.0 Hz), 7.17 (1H, d,
J=8.0Hz), 6.88 (1H, t, J = 8.0 Hz), 6.71 (1H, d, J = 7.0 Hz), 6.53 (1H, t, J = 7.0 Hz), 4.82 (2H,
s, NH,), 2.58 (2H, t, J = 7.0 Hz), 2.58 (2H, t, J = 7.0 Hz), 2.40 (2H, t, J = 7.0 Hz). *C NMR (150
MHz, DMSO-d6) 4: 171.9 (C=0), 170.0 (C=0), 157.8, 148.5, 141.9, 131.4, 126.0, 125.7, 125.4,
123.3, 121.5, 120.4, 116.0, 115.7, 34.7, 34.4, 20.52. HRMS: Manh tim thidy m/z 355.1211
[M+H]*, khéi lwong tinh toan theo Iy thuyét C15H1sN40,S: 355.1229.

Trén phd "H NMR cua hop chét (3) c¢6 cac tin hiéu cong hudng tai oy 12.33 ppm (1H, s, NH)
va 9.10 ppm (1H, s, NH) dac trung cho mdt nhém NH & cau noi amide, va mot nhom NH cuia

% c ché = 100% —
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nhom 2-aminobenzamide trong phan tr. Cac tin hi¢u dic trung cho 8 hydro ¢ hai vong thom tai
1 7.96-6.53 ppm, mach hydrocacbon tai oy 2.58-2.40 ppm. Ngoai ra, trong phd ‘H NMR ctia
hop chit 3 con xuét hién tin hiéu cong hudng proton dic trung cua nhom NH; tai oy 4.82 ppm
(2H, s, NHy) (hinh 2).
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Hinh 2. Phé *H NMR ciia hop chit 3.
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Hinh 3. Phé *C NMR ciia hop chat 3.
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Spectrum from 20211231Duy. wiff2 (sample 8) - Cuc-5.4, Expenment 1, +IDA TOF MS (100 - 2000) from 0.606 min
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Hinh 4. Phé HRMS ciia hop chat 3.

Trén phd *C NMR cua hop chét (3) ciing xuit hién diy du cac tin hiéu cua nguyén tir cacbon,
trong d6, tin hiéu dic trung ciia 2 nhom -C=0 tai 171.9 ppm va 170.5 ppm (hinh 3). Phé khdi
lugng phan giai cao HRMS ciia hop chét 3 tim thdy manh m/z 355.1211 [M+H]* (hinh 4) phu
hop voi khéi lugng tinh toan theo 1y thuyét cho cong thirc phan tir C1gH15N4O,S cua hop chét 3 1a
355.1229. Tir cac két qua phan tich phd *H NMR, **C NMR, phé khdi phan giai cao HRMS c6
thé khing dinh cu trac ctia hop chit 3 phu hop voi cac dit liéu trén phd dd.

3.2. Két qua thir hoat tinh khéng té bao ung thw in vitro

Hop chit (3) ¢ chira nhém 2-aminobenzamide sau d6 dugc danh gia hoat tinh gy doc té bao
trén hai dong té bao ung thu & ngudi 1a A549 va SW480 va két qua dwoc tom tit trong bang 1.
Két qua chi ra rang hop chat (3) khong thé hién hoat tinh & nong d6 nghién ctru dbi voi dong té
bao SW480 nhung lai c6 doc tinh 6 muc trung binh d6i voi dong té bao A549 véi gia tri ICsp Ia
29.49 uM. Day 1a nhirng két qua rat c6 ¥ nghia, c6 thé lam tién dé cho nhimg nghién ctru sau tiép
theo d6i v6i 16p chat co chira nhom 2-aminobenzamide va c6 thé phat trién thanh thudc.

Bing 1. Kha ning gdy doc té bao cua hop chdt 3.

Chat

TT (Hicusugt, %) 'Coo (M) AS49. ICs; (M) SW480
1 3a (59.5) 29.49+3.30 >100
2 Ellipticine* 1.42+0.12 1.75+0.12

*Chat d6i chimg dwong

Nhu vay, véi nhitng két qua vé tong hop va thir hoat tinh, c6 thé thiy rang, viéc lya chon tdi
uu qua trinh phan ung tong hop bang tac nhan hoat héa BOP, c¢6 thém xtc tic DMAP cho hiéu
suat phan tmg tuong d6i tbt 59.5%, dan chit co chira nhom 2-aminobenzamide (3) cling thé hién
hoat tinh v&i dong té bao A549. Pidu d6 gép phan cho nhimng khang dinh ban dau vé 16p chét
nay c6 nhiéu hoat tinh chéng ung thu 1a dung. Két qua nay 1a hoan toan méi va phu hop véi mot
s6 cong bb trude day vé 16p chit ¢ chira nhom 2-aminobenzamide [20]. Tuy nhién, van con mot
s6 han ché nhu chua thir duoc hoat tinh trén nhiéu dong té bao khac nhau, dé c6 thé dua ra duoc
két luan vé su chon loc dong té bao déi véi 16p chét nay. Va nhitng két qua nay ciing goi y cho
nhom nghién ctru ¢6 thé mé rong hon nita hudng nghién ctru ra cac 16p chat khac dé sang loc tim
kiém cac chét c6 hoat tinh chdng ung thu va xa hon nita 1a nhiing thir nghiém 14m sang dé phat
trién thanh thude.
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4. KET LUAN

D3 nghién ciru téng hop duge mot din xudt amide (2) va mot hop chat lai co chira nhom 2-
aminobenzamide (3) qua cau néi amide. Cu trac cua hop chit dd duoc xac minh bang cac
phuong phap phé NMR, HRMS. Hop chit (3) thé hién hoat tinh d6i v6i dong té bao A549 voi
gia tri ICso 12 29.49 uM.

Loi cam on: Nhom tac gia cam on sw tai tro vé kinh‘phz' cua Hpc vién Khoa hoc va Cong nghé-
chuwong trinh ho tro Nghién ciru sau Tién st nam 2020 cho dé tai ma so: UST.STS.DT2020-HH14.
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ABSTRACT

Synthesis of 2-aminobenzothiazole hybrids
containing 2-aminobenzamide group via amide bridge

The hybrid compound of 2-aminobenzothiazole containing 2-aminobenzamide group
via amide bridge was designed and successfully synthesized, and the structure was
determined by the methods of Nuclear Magnetic Resonance (NMR), High resolution -
mass spectra (HRMS). The synthesized compound was also evaluated for its anticancer
activity in vitro on two cell lines A549 and SW480. The obtained results showed that
compound (3) showed no activity against SW480 cell line but showed toxicity against
A549 cell line with ICsq value of 29.49 uM.

Keywords: 2-aminobenzothiazole; 2-aminobenzamide; Synthesis; Cytotoxicity; Hybrids.
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