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(57) Sang ché dé cap dén dan xuit khung zerumbon (zerumbone) - hop chat dugc phan 1ap

tir cu cay gung gio (tén khoa hoc 1a Zingiber zerumbet) va phuong phap téng hop cac dan

xuat nay. Cu thé, sang ché dé xuét din xut zerumbon c6 cong thic (I):

trong do, R dugc chon tir nhom bao gém:
W Qe O O e
va phuong phap téng hop cac hop chét nay.
Cac hop chat theo sang ché ¢6 hoat tinh gay doc té bao ddi vai ba dong té bao ung thu

nhu ung thu gan (Human hepatocellular carcinoma, HepG2), ung thu phéi & ngudi
(Human lung carcinoma, A549) va ung thu c6 tr cung (HeLa cervical cancer cells, HeLa).
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Linh vue ky thuit duge dé cap

Sang ché lién quan dén linh vuc téng hop hitu co va tim kiém céc hop chit c6
phd hoat tinh rong c6 ngudn gdc tir thién nhién. Cu thé hon sang ché dé xuit cc din
Xuit ctia zerumbon (zerumbone), mot sesquiterpen duogc phan lap luong lén tlr cu cla
cdy gimg gi6 (c6 tén khoa hoc 1a Zingiber zerumbet), ¢6 hoat tinh gy doc té bao va

phuong phép tdng hop cac dan xuit nay.

Tinh trang k¥ thuit cia sang ché

Céc hop chét sesquiterpen 12 16p chét 16n duoc ciu thanh tir 3 don vi isopren, ¢6
nhiéu hoat tinh ndi bat trong céc terpen. Cac sesquiterpen ludn thu hut duoc sw quan tam
ctia cac nha khoa hoc nho hoat tinh sinh hoc manh mé, co ché tac dung rd rang rét thich
hgp cho nghién ctru phat trién thudc hodc cac san pham chirc ning hd tro diéu tri cac
bénh c6 lién quan.

Cay gung gid (Zingiber zerumbet) 1a mot trong nhiing céy thube qui, ndi tiéng
ctia nudc ta, loai thuc vét nay duge st dung pho bién lam gia vi truyén théng trong nhiéu
moén &n va do udng & Chau A, tinh ddu cta né thudng duge st dung lam nude hoa va
san phém vé sinh. Bén canh viéc st dung lam gia vi thi riéng phﬁn cu dugc su dung
trong nhidu bai thudc dan toc truyén théng d8 chita tri budn nén, chéng mit, hen suyén,
say tau xe, chan an, kho tiéu, tiéu chdy, dau bung, chudt rut, bong gén, ho, cdm lanh,
viém hong, viém xoang, dau nua dAu, dau ring, tiéu duong, viém khop, thdp khép
[Review Article: Biomedical Properties of a Natural Dietary Plant Metabolite,
Zerumbone, in Cancer Therapy and Chemoprevention Trials”, BioMed Research
International, Vol. 2014, Article ID 920742, 20 pages]. Trong thuc vat nay cé chira mot
s& cac 16p chat khac nhau nhung nhiéu nhét 12 zerumbon, mot sesquiterpen vong 11

canh v6i trung tdm hoat tinh pentadienon va mot ndi doi biét lap c6 cong thirc nhu sau:



Zerumbon

Zerumbon ¢6 nhiéu hoat tinh qui nhu chéng ung thu, khang viém, khang nam,
khéng khuan [K. Kalantari, M. Moniri, A.B. Moghaddam, R.A. Rahim, A.B. Ariff; Z.
Izadiyan, R. Mohamad. A Review of the Biomedical Application of Zerumbone and the
Techniques for Its Extraction from Ginger Rhizomes, Molecules 2017, 22(10), 1645, 24
pages] nhung ndi bt nhit 1a hoat tinh chéng ung thu. Céc két qua nghién ctru ca in vitro
va in vivo déu khing dinh zerumbon 13 chét chdng ung thu manh. Sesquiterpen nay tc
ché c6 hiéu qua sy phat trién nhiéu dong té bao ung thu ngudi nhu ung thu gan, ung thu
¢b tir cung, ung thu v, ung thu mau, ung thu tuyén tuy. So sanh hoat tinh chéng ung
thu dai trang in vitro cua zerumbon v6i curcumin, nguoi ta thdy hoat tinh clia zerumbon
(ICso: 1,27 pug/ml) manh hon cua curcumin (ICso: 9,4 pg/ml) kha nhiéu. Péi voi dong té
bao ung thu ¢6 tr cung ngudi Hela, Abdul A.B.H va cong su [AdbulA. B. H, Al-ZubairiA.
S.Tailan N. D,Wahab S.IA, Zain ZN.M, Ruslay S, Syam MM (2008), “Anticancer
activity of natural compound (Zerumbone) extracted from Zingiber zerumbet in human
HelLa cervical cancer cells”, International Journal of Pharmacology, 4(3), pp.160—168]
nhan thdy zerumbon cé kha nang gy doc dong té bao nay véi ICso = 2,5 pg/ml trong
khi ICsp ctia cis-platin 1a 1,6 pg/ml. Tuy vay, zerumbon gay doc chon loc té bao ung thu,
chéng su phat trién dot bién, con cis-platin khong ¢6 tinh chét chon loc, giy doc véi ca
té bao ung thu (cancerous cells) 1an t€ bao thuong (non-cancerous cells). Cac s lidu
nghién ctru cta ho cling khéng dinh cis-platin gdy doc té bao ung thu gan HepG2 (ICso
= 7,08 pg/ml) yéu hon so véi do doc cua zerumbon d6i voi HepG2 (ICso= 3,15 pg/ml).
Diéu nay cho thay zerumbon rat c6 trién vong trong viéc nghién ctru thudc didu tri ung
thu gan. Nam 2005, Huang.G.C va cdng sw nghién clru ca in vitro va in vivo tac dung
tic ché khdi u clia zerumbon trén té bao P-388D1 & chudt da khéng dinh & ndng d6 S
mg/kg thé trong chudt thi kéo dai su sdng ctia chudt mot cach 18 rét [Huang G. C, Chien
T. Y, Chen L. G, Wang C. C (2005), “Antitumor effects of zerumbone from Zingiber
zerumbet in P-388D1 cells in vitro and in vivo”, Planta Medica, 71(3), pp.219-224].
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Zerumbon chdng ung thu theo cic co ché khac nhau nhu kim ham hay loai trix
yéu t6 NF-«B hoat dong - 12 tic nhan gdy ung thu [Takada Y, Murakami 4, Aggarwal
B.B (2005), “Zerumbone abolishes NF-kappaB and IkappaBalpha kinase activation
leading to suppression of antiapoptotic and metastatic gene expression, upregulation of
apoptosis, and downregulation of invasion”, Oncogene, 24, pp. 6957-6969], co ché oxi
hoa kht va thuc ddy qua trinh chét theo 1ap trinh (apoptosis) cia té bao ung thu [Hoffiman
A, Spetner L. M, Burke M (2002), “Redox-regulated mechanism may account for
zerumbone's ability to suppress cancer-cell proliferation”, Carcinogenesis, 23 (11), pp.
1961-1972.; Abdul A. B., Abdullah M. N. H., Lajis M. N., Tailan N. D., Zain Z. N. M.,
Wahab S. I A., Al-Zubairi A. S. (2009), Use of an anti-cancer compound, US Pat.
0239953 A1.]. Trong phan tit zerumbon, nhém a,3-xeton khong no (dienone) c6 vai tro
quan trong dén hoat tinh cta chét nay, nhém nay chinh 12 mot trung tam tiép nhéan cac
tac nhan cta phan ung Micheal, chéng han nhu nhém SH trong mot s protein [Xia, Y.,
Yang, Z.Y.; Xia, P.; Bastow, K.F.; Nakanishi, Y.; Lee, K.H. (2000). Antitumor agent,
Part 202: Novel 2"-aminochalcone: Design, synthesis and biological evaluation. Bioorg.
Med. Chem. Lett., 10, 699-701]. Két luan nay cling dugc Murakami va Nakamura dé
cip dén trong cac nghién ctru hoat tinh khang viém va chbéng ung thur ctia zerumbon va
cac din xuét [Murakami A., Tanaka T., Lee J. Y., Surh Y. J., Kim H. W., Kawabata K.,
Nakamura Y., Jiwajinda S., Ohigashi H. (2004). Zerumbone, a sesquiterpene in
subtropical ginger, suppresses skin tumor initiation and promotion stages in ICR mice,
Int. J. Cancer, 110(4), 481-490; Murakami A, Takahashi D, Kinoshita T, Koshimizu K,
Kim HW, Yoshihiro A, Nakamura Y, Jiwajinda S, Terao J, Ohigashi H (2002).
Zerumbone, a Southeast Asian ginger sesquiterpene, markedly suppresses free radical
generation, proinflammatory protein production, and cancer cell proliferation
accompanied by apoptosis: the o,f-unsaturated carbonyl group is a prerequisite,
Carcinogenesis,23, pp.795-802].

Zerumbon 1a mot chét it phan cuc. Diéu nay dan dén kha ning tmg dung hoat
chét nay bi giéi han dang ké. Boi vay, tong hop cac din Xuét tir zerumbon c6 kha nang
tan tot hon, hoat tinh gay doc té bao ung thu manh hon dugc xem nhu la mot gidi phap
tt dé cai thién nhuoc diém nay. Hién nay, nhiéu dan xuit ctia zerumbon da dugc tong
hop nhung da s6 1a nhitng can thiép hoa hoc vao trung tm hoat tinh petadiennon dan

dén 1am giam hodc mat di hoat tinh sinh hoc ctia chung. Vi vay, hudng chuyén hoa gitt
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nguyén cAu trac khung zerumbon 1 cach tiép can ding dn nhAt nhim gitt hoat tinh
chéng ung thu cla céc din xudt tao thanh d khai thac tiém ning ung dung cla
sesquiterpen nay. Nam 2013, nghién ctru cua Kitayama 1a cong trinh dau tién chuyén
'héa zerumbon theo hudéng nay 7. Kitayama, M. Nakahira, K. Ymasaki, H. Inoue (2013).
“Novel synthesis of zerumbone-pendant derivatives and biological activity,
Tetrahedron, 69(47): 10152-10160)], mot vai dAn xuét ctia zerumbon v&i cac amin da
duoc tao thanh nho bién d6i nhém 6-CHs, két qua cho hoat tinh chéng ung thu cta cac
din xuét thu dugc duoc cai thién dang ké so véi zerumbon. Tiép theo, nam 2019
Kitayama cong b thém mot sb dan xudt méi khac trong d6 nhém 6-CHs dugce chuyén
thanh nhom este cla cac axit khac nhau, két qua cho thdy hoat tinh cta cac chat nay
manh hon kha nhiéu so v&i zerumbon [Y. Utaka, G. Kashiwazaki, S. Tajima, Y.
Fujiwara, K. Sumi, T. Itoh, T. Kitayama (201 9). Antiproliferative effects of zerumbone-
pendant derivatives on human T-cell lymphoid cell line Jurkat cells, Tetrahedron, 75,
1343-1350]. Dé tiép tuc theo dubi huéng nghién ciru ndy, sdng ché s& gioi thidu céac dan
xuAt méi khung zerumbon chira cac hop chét di vong, c6 hoat tinh gy doc véi cac dong
té bao ung thu gan HepG2, ung thu phdi A549, ung thu ¢b tir cung Hela va phuong phap
tdng hop cac dan xuét nay.
Ban chit ky thuit ciia sang ché

Muc dich ciia sang ché 1a dé xuét phuong phap tong hop mot s6 din xuét tlr
zerumbon, mot sesquiterpen dugc phén 14p tir loai thuc vat gimg gi6 Zingiber zerumbet
& Viét Nam, cac dan xuét tong hop dugce co cAu tric bd khung zerumbon nhung hoat
tinh gay doc té bao manh mé& hon chit diu zerumbon. |

Muc dich khac cua sang ché 1a dé xuat phuong phap téng hop cac dan XUAt nay
sao cho dé thuc hién, c6 hiéu suit 6n dinh, tiét kiém hoa chét, c6 thé mo rong qui mo va
thuc hién dugc & diéu kién ém diu than thién véi mdi trudong.

Dé dat dugc muc dich néu trén, sang ché @ xuAt dan xuét zerumbon c6 cong thirc

D:
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@

khac biét & chd R duge chon tir nhém bao gdm:

s Qe O O G

trong d6, dan xuAt zerumbon ndy c6 ciu tric khung zerumbon ban dau nhung c6 hoat
tinh gy doc t bao manh hon chit dau zerumbon.

Ngoai ra, theo mot khia canh khac, sang ché @ xuit phuong phép téng hop dan
xuét zerumbon c6 cong thire (I), phuwong phap nay bao gdm céc bude:

budc 1: cho hop chét zerumbon phén tmg v6i N-bromosuxinimit theo co ché gbc
hé dung moi CECN:H0 1:1 dé tao thanh hop cht din xudt C7-Br ctia zerumbon (Qui
trinh cta Kitayama va cac cong su [I. Kitayama, M. Nakahira, K. Ymasaki, H. Inoue
(2013). “Novel synthesis of zerumbone-pendant derivatives and biological activity,
Tetrahedron, 69(47): 10152-10160)]), trong séing ché nay hop chat trung gian nay 1a
7¢e7-Br c6 cong thirc

Ze7-Br

budc 2: chuyén hoa dén xuit Ze7-Br clia zerumbon thanh céc din xudt c6 cong
thie (I) bang cach cho Zer7-Br phan tng voi cac hop chit mercapto (2-
mercaptobenzimidazol hodc 2-mercaptobenzothiazol hodc 2-mercaptopyridin hodc 4-
mercaptopyridin hodc 2-mercaptopyrimidin) trong DMF khan trong 12 gio, ¢ khoang
nhiét do phong vdi sy cd mit cta chit xtc tac kiém duoc chon tir nhdm trietylamin,
K>CO3, Na;COs, Cs2C0O3, KOH hodc NaOH;

bude 3: loc, rira, sy san phdm téng hop duge & nhiét do thich hop thu duoc hop
chét 1a dAn xuét zerumbon chta di vong tuong ung.
M ta vén tit cic hinh vé

Hinh 1 14 hinh v& md ta phuong phéap tdng hop dan xuét zerumbon theo sang ché.

Hinh 2 14 hinh v& md ta c4c phuong an uu tién ctia phan ing chuyén hoa Ze7-Br

thanh cac dan xuat ctia zerumbon theo sdng ché.
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M3 ta chi tiét sang ché

Sang ché s& dugc md ta mot cach chi tiét hon nita thong qua cac phuong an uu
tién, chi véi muc dich minh hoa cho séng ché. Do d6, sang ché khong bi gi6i han chi &
cac phuong an uu tién cu thé nay.

Tur chit ddu zerumbon, duoc chiét xuét tir cdy glmg gio, tbng hop hop chét Ze7-
Br v6i su ¢6 mit cia NBS/CH3CN:H,O, thoi gian 1 phut toan luong (100%).

Tir hop chit Ze7-Br téng hop 5 dan xuét chtta luu huynh gén véi cac gbe di vong
& khoang nhiét do phong trong thoi gian khoang 12 gio:

sy Qe O Or Gt

Ngoai ra, rd rang 1a, nguoi co hiéu biét trung binh trong linh vuc nay, trén co s&
n6i dung boc 10 trong ban mo ta nay, co thé bién ddi sang ché theo cac cach tuong dwong
khéc nhau nhu thay dbi cac thanh phan/nguyén liéu v6i dic tinh/chirc ndng twong duong
v6i thanh phan/nguyén liéu, v.v., dugc mo ta trong ban mo ta nay.

Trong ban mo ta nay, thuét nglt “khoang” trudc cac gia tri sb duoc dung dé chi
chinh gia tri 36 d6 cling nhu céc gid tri s6 nam trong khoang = 10%, tdt hon 1a £ 5%, va
t6t nhét 1a chi chinh gia tri s do.

Hop chét theo sang ché

Sang ché st dung hop chét zerumbon dé téng hop céc dan xut méi ¢6 hoat tinh
gdy doc té bao.

Cu thé hon, theo mot khia canh, sang ché dé xuit dan xuit zerumbon c6 cong

thace (I):

@

trong do6 R duoc chon tir nhém bao gém:

e O O O G
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Theo mdt phuong an dugc uu tién khac, dAn xuét zerumbon c6 cong thue (I) 1a

hop chét c6 cong thice cAu tao nhu sau:

éM

(sau day duoc goi la THI).
Theo mdt phuong an dugc wu tién khac nita, dAn xuit zerumbon c6 cong thirc (I)

1a hop chét c¢6 cong thirc cAu tao nhu sau:

0
‘
: i\E S’<NS©

(sau day duoc goi la TH2).
Theo mot phuong an duoc uu tién khac nita, dAn xuét zerumbon c6 cong thic (I)

1a hop chét c6 cong thirc cAu tao nhu sau:

0
|
N

(sau day duoc goi la TH3).
Theo mdt phuong an dugc wu tién khac nita, dAn xuét zerumbon c6 cong thic (I)

1a hop chét c6 cong thirc cAu tao nhu sau:

0
’
: i/é\
s@N

(sau day duoc goi 1a TH4).
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Theo mdt phuong an duoc wu tién khac nita, dAn xuét zerumbon c6 cong thire (I)
14 hop chét ¢6 cong thirc cAu tao nhu sau:
O

N N
s—<\N>
(sau day duoc goi la THS). »

Theo mot khia canh khac, nhu thé hién trén Hinh 1, séng ché dé xuét phuong
phép tong hop dén xuét zerumbon c6 cong thire (I) gbm céc budc:
bude 1: cho hop chit zerumbon phéan ng véi N-bromosuxinimit theo co ché gbc he
dung m6i CH3CN:H20 1:1 dé tao thanh hop chét dAn xuit C7-Br ctia zerumbon (Qui
trinh cta Kitayama va cac cong su [T. Kitayama, M. Nakahira, K. Ymasaki, H. Inoue
(2013). “Novel synthesis of zerumbone-pendant derivatives and biological activity,
Tetrahedron, 69(47): 10152-10160)]), trong sang ché nay hop chat trung gian nay 1a
Ze7-Br c6 cong thire

Ze7-Br

bude 2: chuyén hoa dan XUt Ze7-Br clia zerumbon thanh cac dan xuét dang () bing
cach cho Zer7-Br phan ting vdi cac hop chét mercapto (2-mercaptobenzimidazol hodc
2-mercaptobenzothiazol hodc 2-mercaptopyridin hodc 4-mercaptopyridin hodc 2-
mercaptopyrimidin) trong DMF khan trong 12 gi¢ v6i sy ¢6 mat clia chét xic tac kiém
duoc chon tir nhom trietylamin, K2COs, NaxCO3, Cs2COs, KOH hoac NaOH dé tao
thanh cac din xuét 14 hop chit zerumbon chira di vong twong tng dugc dét tén la THI,
TH2, TH3, TH4, THS;

bude 3: loc, rita, siy san phim & nhiét do thich hop thu dugc hop chét zerumbon chira

di vong, dat tén lan luot 1a TH1, TH2, TH3, TH4, THS.
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Theo mdt phuong an cu thé duoc wu tién, nhu thé hién trén Hinh 2, va nhu duoc
mo ta dudi day, phuong phap téng hop cac dan xudt moéi trén ddy chira cdc nhom thé
khéc nhau ctia zerumbon & vi tri 6-CHs theo sdng ché bing cc phan ung S-alkyl héa &
khoang nhiét do phong st dung xuc tac kiém ma tdt hon 1a dugc chon tir nhém bao g@)m
trietylamin, K2COs, Na;CO3, Cs2CO3, KOH, NaOH trong DMF, THF, DMSO dé tao

cac dan xuat c6 cong thirc (I)
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chat xtc tac dugc s

triethylamin, kali cacb

Theo mot

xuét zerumbon, dic trung & cho:
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dung mo6i: DMF, THF va DMSO,

thoi gian phan Gmg: 12 gio

nhiét 46 phan Gmg: & nhiét d phong (vibt tht 12 rt).

Theo mét phuong an cu thé d

(viét tat 1a 12 h),

phuong an cu thé hon, sang ché 2 xuét phuong phap tbng hop cac dan

u dung bao gom chét xtc tac bazo duge chon tir nhom bao gom,

onat, natri cacbonat, xeri cacbonat, kali hydroxit, natri hydroxit,

ic biét duoc uu tién, hop chat ban dau va cac chat

dung dé tdng hop céc dAn xuét cua indirubin theo sang ché duoc mo ta trong bang 1 sau

Béang 1 - Hop chét ban dau d4 tdng hop cac hop chat theo sang ché

Hop chét ban dau Cong thirc tong quét Ghi chu j
0]
\ Phan 14p tir cay gung
Zerumbon
gi6 Zingiber zerumbet
S
0
. San pham thuong mai
N-Bromosuxinimit N—Br
tir cong ty Sigma
0
H

2-mercaptobenzimidazol

Séan phim thuong mai

tir cong ty Sigma

2-mercaptobenzothiazol

San phim thuwong mai

tir cong ty Sigma

2-mercaptopyridin

Séan phim thuong mai

tir cong ty Sigma

4-mercaptopyridin

San pham thuong mai

tir cong ty Sigma

2-mercaptopyrimidin

" Séan phérn thuong mai

tir cong ty Sigma

-11-
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(CH3):N-CHO,

San phdm thuong mai
8 | DMF, THF, DMSO O \
: /3:0
@)

tir cong ty Sigma

Trietylamin, Kali cacbonat,
(CaHs)3N, K2COs3,

Natri ~ cacbonat, Xeri San pham thuong mai
9 Na,COs3, Cs2COs3, )
cacbonat, Kalihydroxit, tor Trung Quoc
‘ KOH, NaOH
Natrihydroxit

Sau do, cac hop chét thu duoc duge xac dinh dic trung day du boi cac héng sd
vat ly, cac dit kién phd cdng hudng tir hat nhan NMR va phd khbi MS.
Vi du thyce hién sang ché

Sau day, sang ché s& dugc mo ta chi tiét hon thong qua céac vi du chi véi muc
dich minh hoa hon nita cho sang ché.

Quy trinh S-alkyl héa cac hop chat mercapto bang dan xuét Ze7-Br ctia zerumbon

Vi du 1: Téng hop chat TH1

Hoa tan 150 mg (1 mmol) 2-mercaptobenzimidazol trong 5 mL DMF, thém vao
207 mg (1,5 mmol) K2COs3, vira khudy hdn hop vira thém vao hdn hop 445,5 (1,5 mmol)
Ze7-Br (hop chat duge tong hop theo phuong phap tdng hop duge md ta trong tai liéu
[T Kitayama, M. Nakahira, K. Ymasaki, H. Inoue (2013). “Novel synthesis of -pendant
derivatives and biological activity, Tetrahedron, 69(47): 1 0152-10160] va khudy hon
hop phan tmg & nhiét do phong trong 12 gio. Hon hop duoc d6 vao nudce da, khudy déu
hdn hop 15 phut, chiét 3 1an véi EtOAc. Héa hop dich chiét EtOAc, lam khd bang
Na;SO4 khan, loai bo dung moi dudi ap sudt giam thu duge hop chit TH1 tho. Chit
TH1 duge tinh ché bang cach két tinh lai trong n-hexan:etylaxetate, hi€u sut 67%

Vi du 2: Téng hop chat TH2

Hoa tan 167 mg (1 mmol) 2-mercaptobenzothiazol trong 5 mL DMF, thém vao
207 mg (1,5 mmol) K2COs3, vira khuéy hdn hgp vira thém vao hdn hop 445,5 (1,5 mmol)
Ze7-Br (hop chat dugc tong hop theo phuong phap tdng hop dugc md ta trong tai liéu
[T. Kitayama, M. Nakahira, K. Ymasaki, H. Inoue (2013). “Novel synthesis of
zerumbone-pendant derivatives and biological activity, T etrahedron, 69(47): 10152-
10160] va khuéy hdn hop phan ting & nhiét do phong trong 12 gio. Hbn hop dugc db
vao nude d4, khudy déu hdn hop 15 phut, chiét 3 1an voi EtOAc. Hoa hop dich chiét
EtOAc, 1am khd bing Na>SO4 khan, loai bé dung m6i dudi ap sudt giam thu duge hop
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chét TH2 tho. Chit TH2 dugc tinh ché bing cich két tinh lai trong n-hexan:etylaxetate,
higu sudt 72%

Vi du 3: Téng hop chat TH3

Hoa tan 111 mg (1 mmol) 2-mercaptopyridin trong 5 mL DMF, thém vao 207
mg (1,5 mmol) K>CO3, vira khudy hdn hop vira thém vao hdn hop 445.5 (1,5 mmol)
7¢7-Br (hop chét dugce tong hop theo phuong phap tong hop duoc mo ta trong tai liéu
[T.Kitayama, M. Nakahira, K. Ymasaki, H. Inoue (2013). “Novel synthesis of -pendant
derivatives and biological activity, Tetrahedron, 69(47): 10152-10160] va khudy hén
hop phan tng & nhiét d6 phong trong 12 gio. Hon hop duge b vao nude da, khudy déu
hén hop 15 phut, chiét 3 1An véi EtOAc. Héa hop dich chiét EtOAc, lam kho bang
N2,SO4 khan, loai bé dung méi dudi 4p suat giam thu duoc hop chat TH3 thd. Chét
TH3 duoc tinh ché bﬁng cach két tinh lai trong n-hexan:etylaxetate, hi¢u sudt 57%

Vi du 4: Téng hop chat TH4

Hoa tan 111 mg (1 mmol) 4-mercaptopyridin trong 5 mL DMF, thém vao 207
mg (1,5 mmol) K2COs, vura khudy hdn hop vira thém vao hdn hop 445,5 (1,5 mmol)
Ze7-Br (hop chat dugc tong hop theo phuong phép tdng hop duge mo ta trong tai ligu
[T.Kitayama, M. Nakahira, K. Ymasaki, H. Inoue (2013 ). “Novel synthesis of
zerumbone-pendant derivatives and biological activity, Tetrahedron, 69(47): 101 52-
10160] va khuay hdn hop phéan Gng ¢ nhiét do phong trong 12 gio. Hon hop duoc db
Vo nude d4, khudy déu hdn hop 15 phat, chiét 3 1an véi EtOAc. Héa hop dich chiét
EtOAc, 1am kho bang Na,SO4 khan, loai bé dung moi duéi ap suét giam thu duoc hop
chét TH4 thd. Chit TH4 dugc tinh ché bang cach két tinh lai trong n-hexan:etylaxetate,
higu suat 59%

Vi du 5: Téng hop chit THS

Hoa tan 112 mg (1 mmol) 2-mercaptopyrimidin trong 5 mL DMF, thém vao 207
mg (1,5 mmol) K2COs, vira khudy hén hop vira thém vao hdn hop 445,5 (1,5 mmol)
7¢7-Br (hop chét dugce tong hop theo phuong phap tong hop duge mo ta trong tai liéu
T. Kitayama, M. Nakahira, K. Ymasaki, H. Inoue (2013). “Novel synthesis of
zerumbone-pendant derivatives and biological activity,Tetrahedron, 69(47): 10152-
10160) va khudy hdn hop phan (ing & nhiét do phong trong 12 gi¢. Hon hop duoc do
Vo nuéc da, khudy déu hdn hop 15 phit, chiét 3 lin voi EtOAc. Héa hop dich chiét
EtOAc, lam kho bing Na,SO4 khan, loai bé dung méi dudi 4p suat giam thu duoc hop
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chét THS tho. Chat THS duoc tinh ché bang cach két tinh lai trong n-hexan:etylaxetate,

hiéu suét 70%.

Céc dic tinh héa 1y va dit liéu phd khdi

Céc hop chat thu dugc sau qua trinh téng hop duoc xac dinh cac didc trung béi

c4c hing s6 vat 1y, cac dit kién phd NMR va MS. Két qua dugc tdng hop trong Béng 2

sau day.

Béng 2 - Dic tinh héa 1y va dit liu phd khéi ctia cac hop chét thu duoe

Ki hiéu chdt | Congthic | Nhiét dd nong . | Dit lidu phd khéi
Rf Hiéu suat
(mau) phén tir chay (°C) [M-+H]*
TH1
, Ca2Ha6N20S 166-167 0,38% | 67%*** 367,1829
(Trang)
TH2
, CnH2sNOS, 130-131 0,45%% | T2%%** 384,1428
(Trang)
TH3
, C20H2sNOS 80-81 0,40%* | 68%*** 328,1719
(Trang)
TH4
, C20H2sNOS 78-79 0,34%* 59%%** 328,1722
(Trang)
THS
, C19H24N20S 114-115 0,34%* | T0%*** 329,1673
(Trang)

* Hé dung moi n-hexan:etyl axetat 1,5:1;

** e dung moi n-hexan:etyl axetat 4.1

**% hieu suat tong

Cac dic trung phd NMR cua cac hop chit
Chat TH1
'H-NMR (DMSO-ds, 500 MHz), 8 (ppm): 12,52 (s, 1H, N-H); 7,43 (m, 2H);

7,21 (m, 2H); 6,00 (t, J = 4,75 Hz, 1H); 5,95 (d, J = 16,5 Hz, 1H); 5,91 (d, /= 16,5 Hz,
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1H); 5,43 (t, J = 8,0 Hz, 1H); 4,20 (s, 1H); 3,80 (s, 1H); 2,57 (m, 3H); 2,22 (m, 2H);
1,86 (s, 1H); 1,72 (s, 3H); 1,18 (s, 3H); 1,05 (s, 3H). BC-NMR (DMSO-ds, 125 MHz),
d (ppm): 202.6; 159.5; 149.8; 148.7, 143,5; 137.,7; 135,5; 134,6; 130,0; 127,0; 121,4;
117,3;110,3; 41,7; 37,1; 35,6; 30,3; 28,9; 24,2; 23,7, 11,9.

Chat TH2

TH-NMR (DMSO-ds, 600 MHz), 8 (ppm): 8,00 (d, J; = 0,6 Hz, J> = 7,8 Hz,
1H); 7,84 (dd, J; = 0,6 Hz, J> = 7,8 Hz, 1H),; 7,47 (m, 1H); 7.36 (m, 1H); 59 (t,J=
5.4 Hz, 1H); 5,96 (d, J = 16,5 Hz, 1H); 5.89 (d, J = 16,5 Hz, 1H); 5,50 (t, /= 8,1 Hz,
1H); 4,37 (d, J = 12,0 Hz, 1H); 3,77 (d, J = 12,0 Hz, 1H); 2,61 (m, 3H); 2,23 (m, 2H);
1,95 (d, J= 10,2 Hz, 1H); 1,73 (s, 3H); 1,19 (s, 3H); 1,07 (s, 3H). BC-NMR (DMSO-
ds, 150 MHz), & (ppm): 202,6; 166,2; 159.,4; 152,4; 148,6; 137.8; 134.8; 134,0; 130,7;
127.0; 126,4; 124,5; 121,8; 121,0; 41,9; 37,2; 35,3; 31,5; 28,9; 24,2; 23,7; 11,9.

Chat TH3

IH-NMR (DMSO-ds, 500 MHz), & (ppm): 8,45 (m, 1H); 7,65 (m, 1H); 7,30 (m,
1H); 7,13 (m, 1H); 6,01 (t,J= 5,25 Hz, 1H); 5,97 (d, J= 16,5 Hz, 1H); 5,93 (d,J=16,5
Hz, 1H); 5,43 (t, J = 8,0 Hz, 1H); 4,07 (d, J = 12,5 Hz, 1H); 3,66 (d, J = 12,5 Hz, 1H);
2,55 (m, 3H); 2,21 (m, 2H); 1,92 (d, /= 12,0 Hz 1H); 1,73 (s, 3H); 1,20 (s, 3H); 1,06 (s,
3H). BC-NMR (DMSO-ds, 125 MHz), § (ppm): 203,2; 160,2; 158.6; 149,7; 149,2;
138.2; 137.2; 135,6; 129,7; 127,5; 122,5; 120,4; 42,2; 37.6; 36,2; 29,4, 28,3; 24.,8; 24,2;
12.4.

Chat TH4

'H-NMR (DMSO-ds, 500 MHz), 5 (ppm): 8,38 (dd, J; = 1,5 Hz, J> = 4,5 Hz,
2H); 7,30 (dd, J; = 1,5 Hz, J2 = 4,5 Hz, 2H); 6,02 (s, 1H), 5,98 (d, / = 16,5 Hz, 1H);
5.93 (d, J=16,5 Hz, 1H); 5,52 (t, J = 8,25 Hz, 1H); 4,13 (d, /= 12,0 Hz, 1H); 3,37 (s,
1H); 2,58 (m, 3H); 2,23 (m, 2H); 1,95 (d, /= 11,5 Hz, 1H); 1,73 (s, 3H); 1,21 (s, 3H);
1,08 (s, 3H). BC-NMR (DMSO-ds, 125 MHz), 6 (ppm): 203,2; 160.0; 149,5; 149.2; 149,1;
138.4; 134,2; 130,9; 127,5; 121,6; 42,2; 37,7, 36,0; 29,7; 29,4; 24,6 ; 24,2; 12.4.

Chat TH5

'H-NMR (DMSO-ds, 500 MHz), 3 (ppm): 8,65 (dd, J; = 1,5 Hz, J> = 5,0 Hz,
2H); 7.23 (t, J = 5,0 Hz, 1H); 6,02 (t, J = 5,5 Hz, 1H); 5,97 (d, J = 16,5 Hz, 1H); 5,93
(d, J= 16,5 Hz, 1H); 5,45 (t, J = 8,25 Hz, 1H); 4,07 (d, /= 12,75 Hz, 1H); 3,65 (d,J=
12,75 Hz, 1H); 2,56 (m, 3H); 2,23 (m, 2H); 1,97 (s, 1H); 1,72 (s, 3H); 1,21 (s, 3H); 1,06
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(s, 3H). BC-NMR (DMSO-ds, 125 MHz), & (ppm): 203,2; 171,3; 160,2; 158,2; 149.,2;
138.2: 135,2: 130,1; 127,5); 117.8; 42,3; 37,6; 36.2; 29,5; 29,2; 24.8; 24.3; 12.4.

Vi du 6: Thir nghiém hoat tinh sinh hoc

Thir nghiém hoat tinh gy doc té bao

Phuong phap thtr do ddc té bao ung thu in vitro dugc Vién Ung thu Quéc gia
Hoa Ky (National Cancer Institute — NCI) xac nhan 1a phép thur 6 ddc té bao chuan
nhim sang loc, phat hién cac cht c6 kha ning kim ham su phat trién hodc diét TBUT &
diéu kién in vitro.

Phép thir ndy duge thuc hién theo phuong phap duoc mo ta trong tai liéu [Skehan
P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, Warren JT, Bokesch H,
Kenney S, Boyd MR (1990) New colorimetric cytotoxic assay for anticancer-drug
screening. Journal of the National Cancer Institute 82 (13):1107-1112].

Két qua hoat tinh gdy doc té bao

Cac din xudt méi theo sang ché duogc thir kha nang gay doc trén cac té bao ung
thu nguoi bao gom:

HepG2: Ung thu gan ¢ ngudi (Human hepatocellular carcinoma, ATCC-HB-8065)

A549: Ung thu phdi & ngudi (Human lung carcinoma, ATCC-CCL-185)

HeLa: Ung thu b tir cung & ngudi (Human cervix carcinoma, ATCC-CCL-2)

Két qua vé hoat tinh gy doc t bao trén day duoc tong hop trong bang 3 dudi day.

Bang 3 - Két qua thir hoat tinh gdy doc t€ bao

STT Hop chét Cso (ug/mL)

HepG2 A549 HeLa
1 THI1 1,39 0,56 1,02
3 TH2 2,98 0,91 0,99
3 TH3 1,96 0,99 1,48
4 TH4 2,03 0,64 0,86
5 THS 4,24 0,79 1,39
6 Zerumbon 16,28 1,48 6,24
7 Ellipticin 0,25 0,22 0,21

Két qua & bang 3 cho thdy cac dan xuat méi ctia zerumbon (TH1, TH2, TH3,
TH4, THS) déu thé hién hoat tinh gdy dc té bao manh doi voi ca ba dong té bao thir
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nghiém (HepG2, A549 va HeLa) va manh hon kh4 nhiéu so véi hoat tinh clia chét dau
zerumbon va chét chuan duong ellipticin.
Hiéu qua co loi cua sang ché

Sang ché dé xuét phuong phap téng hop cac dan xuét moi cia zerumbon phén
14p tir cdy gimg gi6. Uu diém ndi bat cta cac hop chét nay 1 ching ¢6 ngudn gdc tir
thuc vat, ngudn nguyén liéu ddi dao v6i ham lugng zerumbon kha 16m, c6 thé qui hoach
tréng dé phat trién viing nguyén liéu bén viing, 6n dinh phuc vu c& cho muyc dich x6a
doi giam ngheéo. Qua trinh phan lap chit diu zerumbon rat don gian va hoat chat nay lai
¢6 s&n hoat tinh chdng ung thu khé manh theo co ché da biét 15 rang. Hop chit nay rat
thich hop cho cac nghién ctru tiép theo dé phat trién thudc va san phdm hd tro diéu tri
ung thu. Cac phuong phap tdng hop cac chét nay lai don gian, diéu kién phan tng ém
diu, hi€éu sut t6t, dé tinh ché va c6 thé mo rong qui mo.

Hon nita, phuong phéap theo sang ché duoc cho 1a khong nhitng hoan toan khéac
biét voi chc phuong phap da biét xét vé cac bude thyc hién, diéu kién thuce hién, thanh
phén tham gia phan tng va lugng chit tvong tmg, ma con co thé ding lam co s cho
cac nghién ctu tiép theo trong linh vuc tdng hop héa hoc. N6i cach khac, sing ché giai
quyét duoc vén dé ca v& tinh thuc tién va hoc thuat. Cu thé 1a, quy trinh theo sang ché
phu hop voi diéu kién va tng dung tai Viét Nam va con dugc st dung lam co so tham

khao cho cac nghién ctru tiép theo lién quan trong linh vuc k¥ thuét nay.
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YEU CAUBAO HO

1. Dan xuat zerumbon cé cong thirc sau:

13 S\R

trong d6, R duge chon tir nhém bao gém:

oy Coe O

2. Din xuét zerumbon theo diém 1, trong d6 R 1a:

QI+

3. Din xuAt zerumbon theo diém 1, trong d6 R 1a:

4. Din xuét zerumbon theo diém 1, trong d6 R 1:

NC/>§— |

5. Din xuét zerumbon theo diém 1, trong d6 R 1a:

6. Phuwong phap tong hop dan xuét zerumbon theo diém 1, bao gdm c4c bude sau:

budce 1: cho hop chét zerumbon phén g véi N-bromosuxinimit theo co ché gbe

hé dung mdi CHsCN:H,O 1:1 d tao thanh hop chat Ze7-Br:

o)

Ze7-Br

budc 2: cho chét trung gian Ze7-Br phan tmg vdi cac hop chét mercapto dugc

chon to nhém bao gbébm 2-mercaptobenzimidazol, 2-mercaptobenzothiazol, 2-
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mercaptopyridin, 4-mercaptopyridin va 2-mercaptopyrimidin, trong DMF khan trong 12
gid & nhiét do phong voi sy cd mat cua chét xuc tac kiém duoc chon tir nhém bao gém
trietylamin, K>COs, Na;CO3, Cs2COs, KOH va NaOH d tao thanh cac din xuét
zerumbon theo diém bat ky tir 1 dén 5; |

bude 3: loc, rua, séy san phém & nhiét do thich hop dé thu dugce dan Xuét

zerumbon.
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Hinh 1
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Buwoc 1 — AN }

Zarumbo le 7;&“31’

i Thai gian phan tng: 12 gio
A e +R e,

1 Nhiét d6 phong

Buwéc2 | —» ZelBr

R la géc cla cac hop chét di vong duwoc lwa chon tir:

BUGG 3 Loc, rira, sdy san pham & nhiét do thich hop
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