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Linh vire ki thuit dwoc dé cip

Sang ché dé cap dén hop chat vong 16n ¢ hidu qua tai md hinh héa mach cua khéi
u va hoat tinh khang nguyén bao soi lién quan dén khéi u (Cancer Associated Fibroblast:
CAF). Hop chit nay c6 thé dung dé diéu tri bénh ung thu hodc trc ché su phét trién coa
khdi u ¢ ddi tugng.
Tinh trang ky thuit ciia sing ché

Cac hop chat Halichondrin, nhu Halichondrin B, 13 c4c chit khéang bénh ung thu
ban dau dugc phan lap tu bot bién Halichondria okadai (vi du, xem tai liéu: D. Uemura
et al. “Norhalichondrin A: An Antitumor Polyether Macrolide from a Marine Sponge” J.
Am. Chem. Soc., 107, 4796 (1985)), va sau d6 duoc tim théy trong céac loai Axinella sp.,
Phakellia carteri, va Lissondendryx sp.. Toan bd qua trinh tong hop Halichondrin B da
dugc cong bd nim 1992 (vi du, xem tai liéu: Y. Kishi et al. “Total Synthesis of
Halichondrin B and Norhalichondrin B” J. Am. Chem. Soc., 114, 3162 (1992)).
Halichondrin B da dugc chiimg minh in vitro 13 ¢6 tac dung e ché su polyme hoa tubulin,
quan tu vi ong, tao lién két ngang cua beta 5-tubulin, gin két GTP va vinblastine véi
tubulin, va sy thiy phan GTP phu thudc tubulin, va da dugc chimg minh 13 ¢6 dic tinh
khang bénh ung thu in vitro va in vivo (vi du, xem tai liéu: Y. Hirata et al
“Halichondrins-antitumor polyether macrolides from a marine sponge” Pure Appl. Chem.,
58, 701 (1986); Fodstad ef al. “Comparative antitumor activities of Halichondrins and
vinblastine against human tumor xenografts” J. of Experimental Therapeutics &
Oncology 1996; 1: 119, 125).

San pham Eribulin mesylat (Halaven™), dugc phét trién trén co sé Halichondrin
B (vi du, xem Cong b6 don qudc té s6 WO 1999/065894, duoc cong bd ngay 23 thang 12
nam 1999; Cong bd don qubc té sb WO 2005/118565, duoc cong bd ngay 15 thang 12
nam 2005; va tai liéu: W. Zheng et al. “Macrocyclic ketone analogues of Halichondrin B”
Bioorganic & Medicinal Chemistry Letters 14, 5551-5554 (2004)), hién dang dugc st
dung trong 1am sang & nhiéu nudc dé didu tri, vi du, bénh ung thu va di cin va bénh
sacom md tién trién.

Céc tai liéu cong bd sang ché khac moé ta halichondrin bao gbém Bing doc quyén
séng ché My s6 US 5.436.238 cép cho Kishi va cac dong tac gia ngay 25 thang 7 nim
1995; Bang doc quyén sang ché My sé US 5.338.865 cap cho Kishi va cac ddng tac gia
ngay 16 thang 8 nam 1994; va Cong bd don qudc t& s6 WO 2016/003975 cia Kishi va
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cac déng tac gia, tAt ca céc tai liéu nay da duoc chuyén nhuong cho Chu don President

and Fellows of Harvard College.

Vi du, xem thém cac Biang doc quyén sang ché My sé US 5.786.492; US
8.598.373; US 9.206.194; US 9.469.651; cac Coéng bdé don qudc té sb
WO/2009/124237A1; WO/1993/017690A1; WO/2012/147900A1; cic Bing doc quyén
sang ché My s6 US 7.982.060; US 8.618.313; US 9.303,050; US 8.093.410; US
8.350.067; US 8.975.422; US 8.987.479; US 8.203.010; US 8.445.701; US 8.884.031;
US RE45.324; US 8.927.597; US 9.382.262; US 9.303.039; cac Cong bd don qudc té sb
WO0/2009/046308A1; WO/2006/076100A3; WO/2006/076100A2; WO/2015/085193A1;
WO/2016/176560A1; cac Bang doc quyén sang ché My sé US 9.278.979; US 9.029.573;
cac Cong bd don qubc t& s6 WO/R2011/094339A1; WO/2016/179607A1;
WO/2009/064029A1; WO/2013/142999A1; WO/2015/066729A1; WO/2016/038624A1;
va WO/2015/000070A 1.

Céc nguyén bao soi lién quan dén bénh ung thu (CAF), dugc tim thiy rong rai
trong nhiéu khdi u dang ran, 1a cac t& bao nén. Da biét rd ring CAF déng vai trdo quan
trong trong su tao mach, su xam lan, va sy di can. D3 c6 thong béo rang c6 mdi twong
quan chit ché gitta luong CAF va su chan doan trong 1am sang, vi du, trong bénh ung thu
vl xam lan (vi du, xem tai liéu: M. Yamashita et al. “Role of stromal myofibroblasts in
invasive breast cancer: stromal expression of alpha-smooth muscle actin correlates with
worse clinical outcome™ Breast cancer 19, 170, 2012) va caxinom tuyén thuc quan (vi du,
xem tai liéu: T. J. Underwood et al. “Cancer-associated fibroblasts predict poor outcome
and promote periostin-dependent invasion in esophageal adenocarcinoma” Journal of
Pathol., 235, 466, 2015). Ciing da c6 théng bao rang CAF c¢6 tuong quan véi tinh khéng
thude trong nhiéu loai khdi u, vi du nhu bénh ung thu va (vi du, xem tai liéu: P. Farmer et
al. “A stroma-related gene signature predicts resistance to neoadjuvant chemotherapy in
breast cancer” Nature Medicine., 15(1), 68, 2009), va bénh ung thu ving dau va c¢6 (vi du,
xem tai liéu: S. Schmitz et al. “Cetuximab promotes epithelial to mesenchymal transition
and cancer associated fibroblasts in patients with head and neck cancer” Oncotarget, 6
(33), 34288, 2015; Y. Matsuoka et al. “The tumor stromal features are associated with
resistance to 5-FU-based chemoradiotherapy and a poor prognosis in patients with oral
squamous cell carcinoma” APMIS 123(3), 205, 2015).

Do d¢, da quan sat duogc réng hi¢u qua tai m6 hinh héa mach cua khéi u va hoat
tinh khang CAF dan dén sy cai thién vi méi truong cua bénh ung thu, diéu nay tro giup

cho viéc di€u tri khoi u. Cac mach mau la rat can thiét cho sy phat trién cua khoi u. Cac

-3



35911

mach mau duoc téi cu trac trong khdi u ¢ thé cung cip chit khang bénh ung thu dén
cac khdi u, ngoai viéc dat dugc su gidm oxy khong khi di vao. Da c6 thong bao ring su
tai md hinh héa dugc cam tng boi eribulin ctia hé mach khéi u bat thudong dan dén vi moi
truong nhidu chirc nang hon dé c¢6 thé 1am giam muc dd xam 14n cua khéi u do viéc loai
b6 tinh trang giam oxy khong khi di vao khdi u bén trong. Do céc vi mdi trudong cia khoi
u bat thuong 1am gia tang ca tinh khang thudc va su di cin, kha nang ro rang cua eribulin
trong viéc 1am dao nguge cac dic tinh xam lan nay c6 thé gép phin vao céc loi ich 1am
sang cua no (vi du, xem tai liéu: Y. Funahashi et a/. “Eribulin mesylate reduces tumor
microenvironment abnormality by vascular remodeling in preclinical human breast
cancer models” Cancer Sci. 105 (2014), 1334-1342). Cho dén nay, van chua c6 thong
bao vé cac duoc chét khang bénh ung thu ¢ hiéu qua tai md hinh hoa mach cia khédi u
va hoat tinh khang CAF.

Mic du c6 su tién trién nhat dinh, van can tién hanh nghién ctru cac hop chat bo

sung va su cham y té ddi v6i cac khdi u va bénh ung thu.
Ban chit ky thuét ciia sang ché

Muc dich ctia sang ché 1a dé xuit hop chit vong 16n va va duoc pham chtra hop

chat nay.

Sang ché dé cap dén hop chit vong 16n (vi du, hop chét ¢ cong thirc (1)) ¢6 hidu
qué tai mo hinh hoa mach cta khdi u va hoat tinh khang CAF, va cac mudi dugc dung

cua no, va cac dan xuat dugc danh dau dong vi cua no, va dugc pham chira chung.

Sang ché con mo ta phuong phap sir dung hop chét c6 cong thuc (1) dé diéu tri
bénh ung thu, phuong phap trc ché su nguyén phan trong té bao theo cach thuan nghich
hodc khong thuan nghich, va phuong phap trc ché su phat trién ctia khdi u in vitro, in vivo,
hodc & ddi twong. Theo khia canh khac, sang ché dé xuét kit chira hop chit c6 cong thirc

(1), hoac muoi dugc dung cua nd, hoac dugc pham chira chung.

Theo mot khia canh, sang ché dé xudt hop chét 1a hop chat c6 cong thic (1):

H
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Hop chat ¢é cong thuc (1),
va cac mudi dugc dung cua nd; va cac dan xuat duoc danh diu dong vi cua no.

Theo mdt khia canh, sang ché dé xudt dugc phdm chira hop chat c6 cong thic (1),
hodc mudi duoc dung hodc dan xuét duoc danh diu déng vi cda no. Duoc phém nay co
thé chua mot hodc nhiéu ta duoc hodc chét mang dugc dung. Duoc phém nay cé thé con
chira mdt hodc nhiéu cac chét diéu tri bo sung két hop, xen ké&, hodc loai khac cua liéu

phap dugc dong bo hoa, dé dat dugc muc dich diéu tri mong mudn.

Sang ché con dé xuét phuong phép diéu ché hop chét co cong thtrc (1) hodc cac
hop chét trung gian ctia nod. Céc hop chét trung gian tong nay ciing dugc dé xuat & day

lam mdt phan cua sang ché.

D4 phat hién dugc ring hop chit co cong thirc (1) c6 hiéu qua c6 loi déi véi su tai
md hinh héa mach ctia khéi u va cé hoat tinh khang CAF, nhu dugc chirng minh trén céc
hinh v& va trong phan vi du. Theo dé, hop chit (1) c¢6 tng dung tiém ning trong viéc diéu
tri bénh ung thu (vi du, bénh caxinom té bao vay vung ddu va cb (squamous cell
carcinoma of the head and neck: SCCHN), bénh ung thu vi, bénh ung thu thuc quan,
bénh ung thu tir cung, bénh ung thu buéng trirng, bénh ung thu két-truc tréng; bénh ung
thu mang trong tr cung, bénh ung thu da day, bénh ung thu rudt non, bénh ung thu bang

quang, bénh sacom, cac bénh ung thu hiém gip).

Theo khia canh khac, sang ché mo ta phuong phap trc ché su phat trién cta khdi u
hodc bénh ung thu bat ky ma s& dap tng v6i hop chét c6 hiéu qua tai md hinh héa mach
ctia khdi u va/hoic hoat tinh khang CAF, & dbi tuong, cu thé 1a nguoi, béng hop chét cé

cong thire (1), hodc mudi dugc dung, hodc dan xuat duge danh dau dong vi cua no.

Hop chét c6 cong thic (1), hodc mudi duoc dung, hodc din xudt duge danh diu
df”)ng vi cia nd, hoiac hon hop cda ching, ¢ thé duoc st dung két hop vai chét ¢ hoat
tinh khac bat ky dé tao ra cac két qua c6 lgi cho bénh nhan. Theo mot sé phuong 4n, hop
chat c6 cong thire (1) dugc sir dung két hop voi khang thé (vi du, khéng thé don dong).
Theo mdt phuwong 4n, hop chat ¢ cong thire (1) duge st dung két hop, xen k&, hoic trong
liéu phap dugc dong bod hoa khac voi licu phéap mién dich, nhu khang thé khang EGFR
(thu thé yéu t6 sinh truéng biéu bi), khang thé khang HER2 (thu thé yéu té sinh truong
bicu bi ctia nguoi), khang thé khang PD-1, hodc khang thé khang PD-L1, nhu dugc mé ta
chi tiét hon dudi day.

Vi du, phuong phéap duge moé ta dé diéu tri bénh caxinom té bao vay ving dau va

cd (SCCHN) ¢ déi tuong, cu thé 1a ngudi, cin diéu tri bao gdm budc cho déi tuong sir
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dung lugng hiru hi¢u cta hop chit ¢6 cong thuce (1), hodc mudi duoc dung, hoic dan xuit
duoc danh ddu dong vi cta no, hodc hdn hop ctia chiing, két hop véi liéu phap khang thé
don dong (monoclonal antibody: mAb) khang EGFR (thu thé yéu t6 sinh truéng biéu bi).
Theo mdt s6 phuong an, khang thé mAb khang EGFR (thu thé yéu 6 sinh truéng biéu bi)

la cetuximab.

Theo vi du khéc, phuong phap diéu tri bénh ung thu vi & ddi tugng, cu thé 1a
nguoi, can diéu tri bao g61n bude cho dbi trong nay st dung luong hitu hi¢u cua hop chét
c6 cong thtc (1), hoadc mudi duoge dung, hodc dan Xuét duoc danh diu dé)ng Vi cua no,
hogc hdn hep cua ching, két hop véi liéu phap khang thé mAb HER?2 (thu thé yéu té sinh
truéng biéu bi ctia ngudi). Theo mot sd phuong an, khang thé mAb HER?2 (thu thé yéu tb
sinh truéng biéu bi cta ngudi) 1a trastuzumab. Theo céac phuong 4n khac, hop chit c6
cong thire (1) c6 thé duge sir dung dé diéu tri bénh ung thu va két hop véi liéu phap héa
hoc truyén théng nhu adriamycin, cyclophosphamide, taxol, v.v., hoic chat khang
estrogen nhu chit diéu bién estrogen chon loc (selective estrogen modulator: SERM),
chat 1am thoai bién estrogen chon loc (selective estrogen degrader: SERD), chét trc ché
estrogen modt phan hodc hoan toan (nhu fulvestrant) hodc chat uc ché CDK 4/6 nhu
palbociclib (Pfizer).

Theo khia canh khéc, sang ché dé xuat hop chét c6 cong thirc (1), hodc mubi duoc
dung, hoic dan xuét duoc danh déu d@)ng vi clia no, c6 thé & dang hydrat, solvat, da hinh,
hodc hdn hop cta ching, trong kit, ¢6 thé 1a bao gdi dang liéu dung. Céc kit duoc mo ta &
day c6 thé bao gdm mot lidu don hodc nhiéu lidu cia hop chét hodc dugc phdm chtra né.
Kit theo sang ché c¢ thé bao gém hudéng dan st dung cac dang lidu dung diéu tri duoc dé
xuat (vi du, cdc huéng dan st dung hop chat hodc duoc phidm dugce dua vao kit nay).

Do dé, sang ché bao gdm it nhét 14 cac dac diém sau:

(i) Hop chét c6 cong thirc (1), hodc mudi duoc dung hodc din xuét duoc danh diu
déng vi cta no, cé thé tuy v ¢ dang hydrat, solvat, hodc da hinh;

(ii) Phuong phap diéu tri bao gém budc cho ddi tugng nhu nguoi st dung luong hiru
hiéu cua hop chit cé cong thtre (1), hodc mudi duge dung hodc dan xuit dugc danh
déu dong vi ctia né, ¢6 thé tiry y & dang hydrat, solvat hogc da hinh, dé didu trj bénh
ung thu viing dau va ¢d (vi du, bénh caxinom té bao vay vung dau va cb (SCCHN),
caxinom nang VA), bénh ung thu va (vi du, bénh ung thu v am tinh v§i HER2,
bénh ung thu va bd ba am tinh), bénh ung thu thuc quan (vi du, caxinom tuyén thuc
quan), bénh ung thu t&r cung (vi dy, sacdm tr cung), bénh ung thu buéng tring,

bénh ung thu két—trt_rc trang, bénh sacém (vi du, sacébm hoat dich, sacom mach,
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sacom md mém, sacom s¢i, sacdm tir cung), bénh ung thu bang quang (vi du, bénh
ung thu té bao chuyén tiép), bénh ung thu da day, bénh ung thu rudt non (vi du,
caxinom tuyén rudt non), bénh ung thu mang trong t& cung, hoic bénh ung thu
hiém gip;

(iii) Phuong phap diéu tri bao gém budc cho ddi twong nhu ngudi str dung lwong hiru
hi¢u cua hop chét ¢ cong thuc (1), hodc mudi duoc dung hoic dan xuét duoc danh
dau déng vi cta nod, cé thé tuy y & dang hydrat, solvat hodc da hinh, dé su dung
trong viéc diu tri ri loan y hoc nhu bénh ung thu hodc khéi u dap Umg véi hiéu
qua tai mo6 hinh hoa mach va/hodc hoat tinh khang CAF;

(iv) Hop chit c6 cong thac (1), hoac mubi duoc dung hodc dan xuét duoc danh diu déng
vi clia n6, ¢6 thé tiy ¥ & dang hydrat, solvat hodc da hinh, dé st dung trong viéc
diéu tri bénh caxinom té bao vay ving dau va c6 (SCCHN), bénh ung thu v, bénh
ung thu thuc quéan, bénh ung thu tir cung, bénh ung thu budng trimg, bénh ung thu
két-truc trang, bénh sacom, bénh ung thu bang quang, bénh ung thu da day, bénh
ung thu rudt non, bénh ung thu mang trong tr cung, hodc bénh ung thu hiém gap;

(v) Hop chét c6 cong thte (1), hoac mubi duoc dung hodc dan xuét duoc danh diu dé)ng
vi ciia n6, thé ty ¥ & dang hydrat, solvat hodc da hinh, dé sir dung trong viéc diéu
tri r6i loan y hoc nhu bénh ung thu hodc khdi u dap ung v6i hiéu quéa tai mo hinh
héa mach va/hodc hoat tinh khang CAF;

(vi) Dan xuat duoc doteri hoa ctia hop chit c6 cong thirc (1);

(vii) Quy trinh san xuat thudc dung cho muc dich diéu trj dé diéu tri hodc phong ngira cac
rdi loan nhu bénh ung thu hoac khdi u ddp tng vé6i hiéu qua tai mé hinh héa mach
va/hodc hoat tinh khang CAF, khic biét & chd, hop chéit c6 cong thuc (1), hodc mudi
duoc dung hodc dan xuét dugc danh diu déng vi ctia nd, 6 thé tuy y ¢ dang hydrat,
solvat hodc da hinh dd mé ta trén ddy, hodc mot phuong an cta hop chét c6 hoat
tinh, dugc st dung trong qua trinh san xuét nay; |

(viii) Hop chat c6 cong thire (1), hodc mudi duge dung hodc dan xuét duoc danh dau
dong vi ctia n6, & dang gan nhu tinh khiét (vi du, it nhat 90 hodc 95%);

(ix) Ché phdm duoc dung chira hop chét cé cong thuc (1), hoac mubi duge dung hodc
dan xuét duoc danh dau déng vi cia no, c6 thé tuy ¥ & dang hydrat, solvat hodc da
hinh, trong chét mang hoac ta dugc dugc dung;

(x) Dang liéu dung duoc dung cua hop chat co cong thie (1), hodc mudi duoc dung
hodc dan xuit dugc danh dau ddng vi cta nd, cé thé tuy v & dang hydrat, solvat
hodc da hinh, tiy ¥ trong chit mang hodc ta dugc duoc dung;

(xi) Hop chét c6 cong thirc (1), hoac mudi duoc dung hodc dan xuat duoc danh diu dong
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vi ctia nd, dé diéu tri rdi loan dugc méd ta & day, ma nho dé nd co tac dung thdng
qua co ché khac voi hiéu qua tai md hinh héa mach va/hodc hoat tinh khéang CAF,
va
(xii) Phuong phép san xuat cac hop chéit dwoc mé ta & day, va cac hop chét trung gian
trong qua trinh téng hop.
MBS ta vin tit cdc hinh vé
Cac hinh vé& kém theo duogc két hop vao ddy va tao thanh mot phan ciia ban mé ta
nay, minh hoa mot sé phuong an cua sang ché va cling v6i phan mé ta, tao ra cac vi du

khong lam gi¢i han pham vi ctia sang ché.

Fig.1 thé hién hiéu qua khang u ctia hop chét c6 cong thue (1) trong md hinh mé
ghép khac loai té bao FaDu dudi da (bénh ung thu ving diu va c¢d) & chudt dusi dang

liéu phap don nhu dugc mo ta trong Vi du thtr nghiém dugc 1y 4.

Fig.2 thé hién hoat tinh khang u ctia hop chét c6 cong thte (1) déi v6i mé hinh mod
ghép khac lodi té bao OSC-19 dudi da (bénh ung thu ving déu va cd) & chudt dudi dang
liéu phap don nhu dugc md ta trong Vi du thtr nghiém duoc 1y 5.

Fig.3 thé hién hoat tinh khang u ctia hop chét ¢6 cong thirc (1) d6i v6i md hinh md
ghép khac loai té bao HCC-1806 dudi da (bénh ung thu vi) ¢ chudt dudi dang liéu phap

don nhu dugc mo ta trong Vi du thir nghiém duoc ly 6.

Fig.4 thé hién hidu qua khang u ctia hop chét c6 cong thuc (1) trong md hinh mo
ghép khac loai té bao FaDu dudi da két hop vdi cetuximab & chudt nhu duoc md ta trong

Vi du thtr nghiém duoc 1y 7.

Fig.5 thé hién hoat tinh khang u cua hop chit c6 cong thtrc (1) trong m6 hinh mo
ghép khac loai té bao KPL-4 dudi da (bénh ung thu va) két hop véi trastuzumab & chudt

nhu dugc mo ta trong Vi du thtr nghiém dugc 1y 8.

Fig.6A va Fig.6B thé hién hiéu qua khang u cua hop chit cé cong thirc (1) trong
md hinh chudt ghép té bao HSC-2 cing chd. Fig.6A thé hién Chudt nhét trdn dugc cdy té
bao HSC-2 di tai nap luciferaza (1 x 10° té bao/diém) & ludi. Luong té bao HSC-2 da tai
nap luciferaza duoc phéan tich bang cach st dung hé théng chup anh in vivo (In Vivo
Imaging System: IVIS). Céc sb lidu thé hién mtc do phat huynh quang sinh hoc & ludi
ctia mdi con chudt. Fig.6B thé hién hinh anh phat huynh quang sinh hoc lam dai dién cta
16 con chugt. CDDP, CTX, CDDP+CTX dugc st dung lam cac chét dbi ching, cac chét
nay hién dang duoc st dung trong viéc diéu tri cho bénh nhan ung thu SCCHN. CDDP=

cisplatin, CTX= cetuximab.
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Fig.7A va Fig.7B thé hién loi thé d6i voi sy sdng cua hop chét cé cong thirc (1)
két hop véi cetuximab trong mé hinh chudt ghép té bao HSC-2 cung chd. Fig.7A thé hién
chudt nhit tran duoc céy cac té bao HSC-2 da tai nap luciferaza (1 x 10° té béo/diém) 14
ludi. Cac s6 lidu cho thiy ring duong cong su song cho dén ngay 100 sau khi diéu tri
bang cac duge chit (n=16). *P<0,0001 so véi hop chét cé cong thirc (1) hodc CTX mot
minh (thr nghiém Log-rank (Mantel-Cox)). Fig.7B thé hién luong té bao HSC-2 da tai
nap luciferaza dugc phan tich bang cach sir dung hé théng chup anh in vivo (IVIS). Cac
hinh anh phat huynh quang sinh hoc cta 10 con chudt con song ctia nhém sir dung két
hop hop chét ¢6 cong thirc (1) + CTX vao ngay 100. RBW (relative body weight) = trong
luong co thé tuong déi. CDDP= cisplatin, CTX= cetuximab.

Fig.8A va Fig.8B thé hi¢n hiéu qua khang u ctia hop chét ¢6 cong thirc (1) két hop
v6i liéu phap xa tri trong md hinh mé ghép khéac loai té bao FaDu & chudt. Fig.84 thé
hién chuot nhat trin duoc céy dudi da cac té bao FaDu da tai nap luciferaza (5 x 10° té
bao/diém) vao dui phai. 13 ngay sau khi cdy, chudt duoc chia nhém ngiu nhién (n=6), va
duoc tiém hop chét ¢ cong thuc (1) qua duodng trong tinh mach véi lidu 90 pg/kg vao
ngay 1 va ngay 8 c6 hodc khong st dung liéu phap RT 18 Gy vao ngay 4 va ngay 11.
Luong té bao FaDu da tai nap luciferaza dugc phan tich bang cach st dung hé thong
chup anh in vivo (IVIS). Cac sé lidu cho thdy muc do phat huynh quang sinh hoc tuong
d6i trung binh vao ngay 1 va SEM (n=6). SEM (standard error of the mean) = sai sb
chudn ctia gia tri trung binh. * P<0,05 so v&i nhém khong duoc diéu tri vao ngay 29
(kiém dinh t khong ghép cap). Fig.8B thé hién c4c hinh anh mtc do phat huynh quang
sinh hoc 1am dai dién cua 6 con chudt trong mdi nhém vao ngay 29. RT (radiation

therapy) = liéu phap xa tri.

Fig.9 thé hién hoat tinh khang u ctia hop chit c6 cong thirc (1) két hop véi khang
thé khang mPD-1. M6 hinh chudt dong gen duoc cdy CT26 dudi da (s.c.) (caxinom rudt
két) dugc diéu tri bing hop chit c6 cong thirc (1) va khang thé khang mPD-1 theo li¢u
trinh 7 ngay mot 1an (Q7D) va liéu trinh hai 1dn mdi tudn twrong tng, trong 3 tuan. Cac
két qua thé hién gi4 tri trung binh = SEM cua thé tich khdi u (mm®) (n=8).

Fig.10A thé hién thir nghiém polyme héa tubulin khong cé té bao. Hop chét co
cong thic (1) c6 hoat tinh e ché dbi véi su polyme héa tubulin. Fig.10B thé hién thur
nghiém dong luc hoc vi éng. Hop chat ¢ cong thire (1) cing ¢6 hoat tinh dbi voi dong
luc hoc vi 6ng.

Fig.11 cho thay rang hop chét c6 cong thie (1) 1a chat chéng tang sinh manh déi
v6i dong té bao ung thu thue quan (OE21, OE33, va TE-8) va ung thu tir cung (MES-SA,

-0
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MES-SA/Dx5-Rx1).

Fig.12 cho thdy rang hop chit c6 cong thirc (1) c6 hoat tinh khang u manh trong
mo hinh mé ghép khac loai dudi da ciia bénh ung thu va va bénh ung thu budng trimg
(KPL-4 va COLO-704, tuong ung) dudi dang liéu phap don.

Fig.13 thé hién hiéu quéa ctia hop chit c6 cong thirc (1) déi véi vi méi truong khdi
u. Nhu duoc thé hién, hop chit c6 cong thire (1) 1am tang ty trong vi mach. * P < 0,05, **
P < 0,01, ****P < 0,0001 so véi nhém khong dugc diéu tri (thir nghiém nhiéu so sanh
Dunnett).

Fig.14 thé hién hiéu qua ctia hop chit c6 cong thirc (1) ddi véi cac vi méi trudong
khoi u. Nhu duoc thé hién, hop chat co cong thue (1) lam giam CAF duong tinh véi
o-SMA.

Fig.15 cho thdy ring hop chat c6 cong thirc (1) lam giam ndng do cac protein
ECM tir CAF trong mo hinh mé ghép khac loai té bao FaDu dudi da. Cac khdi u mé ghép
khéc loai té bao FaDu dugc 14y vao ngay 6 sau khi sit dung mét 1an hop chét c6 cong

thtre (1) 180 pg/kg + cetuximab vao ngay 1.

Fig.16 cho thiy ring hop chét c6 cong thic (1) c6 hidu qua két hop khong phu
thudc lidu dung véi cetuximab trong mé hinh mé ghép khéc loai té bao FaDu dudi da.
Liéu don, n = 6. Hop chét c6 cong thuc (1) va cetuximab (CTX) duoc st dung vao ngay
1 trong mo hinh mé ghép khac loai té bao FaDu.

Fig.17 thé hién hiéu qua khang u trong moé hinh mé ghép khac loai sacém méd
mém & chudt dugi dang liéu phap don. Cac té bao MES-SA (sacom tir cung cia ngudi),
HT-1080 (sacoém sgi ctia nguoi), va CTG-2041 (sacom mach cta ngudi) dugc thé hién.

Fig.18 thé hién hiéu qua khang u trong hinh mé ghép khac loai ung thu mang
trong tir cung & chudt dudi dang liéu phap don. Cac té bao HEC-108 va AN3CA (bénh
ung thu mang trong tr cung) dugc thé hién.

M0 ta chi tiét sang ché
Céc dinh nghia

Khi duoc sir dung trong ban mo ta nay, thuat ngit “mudi” dé chi mudi bat ky va tat
ca cac mudi, va bao gom ca cac mudi duoc dung. Thuit ngit “mudi duoc dung” dé chi
cac mudi ma trong pham vi danh gid y hoc hop 1y, thich hop dé sir dung tiép xtc vai cac
moé cua ngudi va dong vat 16p thdp ma khong cé doc tinh qua mue, su kich ung, dap tng

di ing, va hién tuong twong tu, va tuong xting véi ty 18 loi ich/nguy co hop 1y. Cac mubi
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dugc dung 1 da duge biét 18 trong linh vuc nay. Vi du, Berge va céc dong tac gia mo ta
chi tiét cac mudi duoc dung trong tai li¢u: J. Pharmaceutical Sciences, 1977, 66, 1-19, tai
liéu nay duoc dwa vao day dé tham khao. Cac mudi dugc dung ciia hop chét theo sang
ché nay bao gdm cac mudi c6 ngudn gdc tir cac axit va bazo vo co va hiru co thich hop.
Céac vi du vé mudi cong axit khong ddc, duoc dung la cac mudi cia nhém amino duoc
tao ra voi céc axit vo co, nhu axit clohydric, axit bromhydric, axit phosphoric, axit
sulfuric, va axit percloric hodc véi cac axit htru co, nhu axit axetic, axit oxalic, axit
maleic, axit tartric, axit xitric, axit sucxinic hoac axit malonic hoac béng cach st dung
cac phuong phap khac di biét trong linh vuc nay nhu phuong phap trao ddi ion. Cac
mubi duge dung khac bao gdm mudi adipat, alginat, ascorbat, aspartat, benzensulfonat,
benzoat, bisulfat, borat, butyrat, camphorat, camphorsulfonat, xitrat,
xyclopentanpropionat, digluconat, dodexylsulfat, etansulfonat, format, fumarat,
glucoheptonat, glyxerophosphat, gluconat, hemisulfat, heptanoat, hexanoat, hydroiodua,
2-hydroxy-etansulfonat, lactobionat, lactat, laurat, lauryl sulfat, malat, maleat, malonat,
metansulfonat, 2-naphtalensulfonat, nicotinat, nitrat, oleat, oxalat, palmitat, pamoat,
pectinat, persulfat, 3-phenylpropionat, phosphat, picrat, pivalat, propionat, stearat,
sucxinat, sulfat, tartrat, thioxyanat, p-toluensulfonat, undecanoat, valerat, va mudi tuong
tw. Cac mudi c6 ngudn gbc tir cac bazo thich hop bao gdm cac mudi kim loai kiém, kim
loai kiém thd, amoni, va N'(Ci4 alkyl), . Cac mudi kim loai kiém hodc kim loai kiém thd
lam dai dién bao gf“)m natri, lithi, kali, canxi, magie, va mudi tuong tu. Cac mudi duoc
dung khac bao gom, khi thich hop, cac cation amoni, amoni bac bdn, va amin khong doc
duoc tao ra béng cach str dung cac ion dbi nhu halogenua, hydroxit, carboxylat, sulfat,
phosphat, nitrat, alkyl sulfonat thap, va aryl sulfonat. Hop chét c6 cong thuc (1) ciing

dugc dé xuét, va c6 thé duoc st dung, dudi dang bazo tu do.

Ciing can hiéu ring cac hop chit cé cung cong thirc phan tir nhung khac vé tinh
chat hogc trinh tu lién két ctia cac nguyén tir ciia ching hodc su sdp xép cac nguyén ti
ctia chung trong khong gian dugc goi 1a “cac chat dong phan”. Cac chit déng phan khac
nhau vé su sdp xép cac nguyén tir ciia chiing duoc goi 1a “chit ddng phan lap thé>.

Céc thuat ngit “hdn hop” va “ché phdm” dugc st dung thay thé 1an nhau.

Thuét ngtr “ddi tuong” dugc du dinh cho str dung dé chi nguoil (nghia la nam hodc
nit & nhém do tudi bat ky, vi du, dbi tuong 13 tré em (vi du, tré so sinh, tré nhd, hodc
thanh thiéu nién) hodc déi twgng 14 nguoi truong thanh (vi du, thanh nién, ngudi trung
tudi, hodc nguoi cao tudi)) hodc dong vét khong phai ngudi. Theo mot sb phuong an,

dong vat khong phai nguoi 1a dong vat c6 vu (vi du, dong vat linh trudng (vi du, khi
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cynomolgus hodc khi rhesus), ddng vat ¢ vu lién quan vé mat thuong mai (vi du, trau-bo,
lon, ngua, ctru, dé, meo hodc chd), hodc chim (vi dy, chim lién quan vé mat thwong mai,
nhu ga, vit, ngdng, hodc ga tay)). Theo mot sé phuong 4n, dong vat khong phai nguoi la
ca, dong vat bo sat, hoac dong vét ludng cu. Dong vat khong phai ngudi ¢6 thé 1a con
duc hodc con cai & giai doan phat trién bat ky. Pong vat khong phai nguoi ¢6 thé 1a dong
vat chuyén gen hodc dong vat dugc tao ra béng k¥ thuat di truyén. Thuat nglt “bénh
nhan” dé chi dbi tuong 1a nguoi can dugc diéu tri bénh.

9 39

Thuat ngir “thuc hién ”, “viéc st dung” hodc “st dung” dé chi viéc céy, hép thu,
uéng, tiém, hit, hodc dua vao theo cach khac, hop chit dugc mo ta & day, hodc hon hop

cua chung, vao hoac ¢ doi tuong.

Céc thuat ngir “su diéu tri”, “diéu tri” va “viéc diéu tri” dé chi viéc lam dao nguoc,
lam gidm, lam cham sy khai phat, hodc trc ché sy tién trién cla bénh dugc mo ta & day.
Theo mot sb phuong an, viéc diéu tri c6 thé duoc thuc hién sau khi mot hoac nhiéu déu
hiéu hodc triéu ching cia bénh da phat trién hoac quan sat dugc. Theo cac phuong an
khéc, viéc diéu tri ¢ thé duogc thuc hién khi khong c6 mat cac triéu chirng hoac diu hiéu
ctia bénh. Vi du, viéc diéu tri ¢é thé thuc hién cho déi twong man cam trude khi khoi phat
cac triéu chung. Viéc diéu tri cling ¢c6 thé duoc tiép tuc sau khi céc triéu chung da duoc

giai quyét, vi dy, dé 1am cham hodc ngdn ngira su tai phat.

Thuét ngit “lugng hiru hidu” ctia hop chat duoc mo ta & day dé chi lugng du dé tao
ra dap Gmg sinh hoc mong muén. Luong hiru hiéu cua hop chit duge mo ta & day c6 thé
thay déi tiy theo cac yéu t6 nhu két qua sinh hoc mong mudn, dugc dong hoc ciia hop
chét, tinh trang bénh duogc diéu tri, ché do st dung, va do tudi va suc khoe cia ddi tuong.
Theo mot sb phuong an, lugng hiru hidu 13 lugng 6 hiéu quéa diéu tri. Theo cach khéc,
trong phuong phap hodc cach str dung riéng r&, sang ché c6 thé duogc sir dung, khi duoc
chi dinh va cé hiéu qua, duéi dang phuong phép diéu tri du phong. Theo mdt sé phuong
an, luong hitu hic¢u la luong cia hop chit dugc mo ta & day theo liéu don. Theo mot sb
phuong 4n, lugng hiru hiéu 13 luong két hop ctia hop chét duge mo ta & day theo nhiéu
liéu.

Thuat ngtt “lugng c¢é hiéu qua diéu tri” cla hop chit dugc mé ta & day la luong du
dé tao ra loi ich tri liéu trong viéc diéu tri tinh trang bénh hoac dé 1am cham hodc 1am
giam dén mirc i thiéu cia mot hodc nhidu tridu ching lién quan dén tinh trang bénh nay.
Luong c6 hiéu qua diéu tri cia mot hop chit c6 nghia 1a luong cta chit diéu tri, mot
minh hogc két hop véi cac lidu phap khac, tao ra lgi ich tri liéu trong viéc diéu tri tinh

trang bénh. Thuat nglr “luong c¢6 hiéu qua diéu tri” c6 thé bao gém luong dé cai thién licu
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phép tong thé, 1am giam hodc tranh cac triéu chimg, ddu hiéu hodc nguyén nhan cta tinh
trang bénh nay, va/hodc lam gia tang hiéu qua diéu tri ctia chét diéu tri khac. Theo mot sb
phuong an, lugng c6 higu qua diéu tri 1a lugng du dé diéu tri bénh hodc tinh trang bénh
bat ky dugc mo ta.

2 (13

Khi dugc st dung trong ban md ta nay, cac thudt ngit “su e ché”, “viéc trc ché”,
“tc ché” va “chit wc ché”, va thuat ngit tuong tw, dé chi kha nang ctia mot hop chét lam
giam, lam chdm, lam ngung hodc ngédn nglra hoat tinh ctia quy trinh sinh hoc (vi du, su
phat trién cta khéi u). Theo mot sb phuong 4n, mirc do e ché nim trong khoang tir
khoang 45% dén 50%. Theo mot s& phuong an, mirc do tc ché bing khoang 5%, 10%,

15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 99,9%, hodc 100%.

[0l

Cac thuat ngtt “u” va “khdi u” duoc str dung thay thé 1an nhau & day va dé chi
khéi mé bat thudng trong do su phat trién ctia khoi nay qua mirc va khong twong quan
v6i sy phat trién ctia mo binh thuong. U hodc khéi u ¢ thé 1a “lanh tinh” hodc “4c tinh”,
thy thudc vao cac dic diém sau day: mic do biét hoa cua té bao (bao gdm ca hinh thai
hoc va chuc nang), tdc do phat trién, su xam lan cuc b, va su di can. Thuét ngr “u lanh
tinh” thuong 1a duge biét héa tot, co su phat trién dic trung cham hon so véi u 4c tinh, va
van khu tri & vi tri ban dau. Ngoai ra, u lanh tinh khong c6 kha ning thAm nhiém, xam
lan, hodc di can dén cac vi tri & xa. Trai lai, “u 4c tinh” thuong dugc biét héa kém (mAt
biét hda) va c6 su phat trién nhanh dic trung kém theo sy tham nhiém, sy xam lan tang
dan, va su pha hiy mé xung quanh. Ngoai ra, u 4c tinh thuong cé kha nang di cin dén
cac vi tri & xa. Thuat ngt “su di can”, “tinh di can” hoac “di can” dé chi su lay lan hoac
di tri ctia cac té bao ung thu tir khdi u nguyén phat hodc ban dau dén co quan hoic mé
khéc va thuong 1a cé thé xac dinh bang su xuét hién ciia “khéi u thir phat” hodc “khéi té
bao thtr phat” ctia loai mo ctia khdi u nguyén phét hoac khdi u ban diu va khong phai cia

md hodc co quan ma trong d6 khdi u thir phat (c6 tinh di can) khu tru.

Thuat ngit “bénh ung thu” dé nhi nhém cac bénh duoc dic trung béi su phat trién
ctia cac té bao bat thuong tang sinh theo cach khong kiém soat duoc va 6 kha nang tham

nhiém va ph4 hity cac mé ctia co thé binh thuong.

Thuét ngir “bénh ung thu hiém gap” dé chi cdc bénh ung thu xuét hién véi ty 18
twrong d6i nho bénh nhan. Cac bénh ung thu hiém gap bao gém, nhung khong chi gi6i
han &, cac bénh sacom (vi du, bénh sacom moé mém, bénh sacom md, bénh sacém tir
cung, bénh sacom co tron, bénh sacom niém-xo, bénh sacdém xuong, bénh sacdém mach,

bénh sacom Ewing, bénh sacdm hoat dich, bénh sacom co van), u lymphd ac tinh, bénh
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ung thu tuyén we (vi du, u tuyén tc), u trung biéu mo, cac khdi u mé mé dém da day-rudt
(gastrointestinal stromal tumor: GIST), bénh ung thu than kinh-ndi tiét, bénh ung thu mit,

bénh ung thu nado, cac khoi u mé mém, bénh ung thu da, va cac khoi u t€ bao mam.

Thuat ngit “chat khdng bénh ung thu” dé chi chat diéu tri bit ky hiru ich dé diéu tri
bénh ung thu & ddi tugng (vi du, Grc ché bénh ung thu hodc su phat trién cta khéi u & déi
twong). Chét khang bénh ung thu bao gém ca chit khang bénh ung thu sinh tri liéu cling

nhu chét héa tri liéu.

Sang ché duoc mo ta chi tiét thém dudi day cing véi cac phuong 4n va phuong 4n
twong tu clia sang ché. Sang ché dé xuét cac hop chit (vi du, hop chit cé cong thire (1)),
va cac mubi duoc dung hodc dan xuét duoc danh diu déng vi ctia ching, va dugc phém
chira ching. Sang ché con mo ta phuong phap e ché su phat trién cua khdi u va/hoic
diéu tri bénh ung thu & dbi tuong bao gdm bude cho ddi tuong nay st dung lugng hitu
hiéu ctia hop chit hoac hdn hop duge dé xudt & day. Hop chit hoac hon hop nay c6 thé
duoc str dung dudi dang liéu phap don hodc két hop véi lidu phap khéac, nhu dwge mo ta
& day. Theo khia canh khac nita, sang ché dé xuét phuong phép diéu ché hop chit cé
cong thirc (1), va cc hop chat trung gian tong hop hiru ich cho phuong phap nay.

Sang ché dé xuat hop chét ¢ cong thuc:

H
P ONG

Hop chat c6 cong thic (1),

hodc mudi duoc dung hoidc dan xuét dugc danh dau déng vi ctia nd, c6 thé tuy vy ¢ dang
hydrat, solvat hodc da hinh, tiy ¥ trong chat mang hoic ta duoc duoc dung.

Hop chit c6 cong thirc (1) c6 thé ton tai dudi dang tinh thé da hinh, va hop chét
theo sang ché ¢ thé ¢ dang don tinh thé hodc hdn hop cia hai hodc nhiéu dang tinh thé.
Hop chét c6 cong thirc (1) c¢6 thé & dang vé dinh hinh, hodc ¢ thé ¢ dang anhydrit hodc
solvat, nhu hydrat.

Sang ché bao gdm ca cac dan xuat dugc danh ddu dong vi cta hop chit c6 cong

thirc (1) va cac mudi dugce dung ctia né. Hop chit duoc danh dau dong vi 1a tuong duong
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v6i hop chat ¢o cong thire (1) ngoai trir viée mot hodc nhidu nguyén tir dugc thay thé
bang (cac) nguyén tir c¢6 khdi lugng nguyén tir hodc sb khéi luong khac véi khdi luong
nguyén tir hodc sé khdi luong thuong duge tim thiy trong tu nhién. Cac vi du vé chét
dong vi c6 thé duoc két hop vao hop chit theo sang ché bao gdm céc chit dong vi cua
hydro, cacbon, nito, oxy, phospho, flo, iot, brom va clo, nhu 2H, 3 H, llC, 13 C, 14C, 18F, 33 S,

123 x 125
ILva —L

Hop chét dugc danh dau ddng vi, nhu hop chét ma chit ddng vi c¢6 hoat tinh
phong xa, vi du, cta’H va/hodc "*C dugc dua vao do, hiru ich cho thtr nghiém phan bd
thude va/hodc chat nén trong mé. Cac chat dong vi *H va "C duoc cho 1a hitu ich do cac
chit dong vi nay c6 thé duoc diéu ché va phat hién d& dang. Cac chét dong vi ''C va '°F
1a hitu ich trong phuong phép chup cit 16p bang birc xa positron (positron emission
tomography: PET). Chéit dong vi '*’I dugc cho 13 hitu ich trong phuong phéap chup cit 16p
vi tinh bang buc xa don photon (single photon emission computed tomography: SPECT),
va c6 thé hiru ich trong viéc chup anh no. Nguyén nhan cua sy thay thé bang chit ddng
vi ndng hon nhu *H 14 do tinh 6n dinh chuyén héa ciia né cao hon, mot sé loi thé trong
viée diéu tri, vi du, kéo dai thoi gian ban huy in vivo hodc lam giam lidu dung can thiét,
va do d6 dugc cho 1a hitu ich trong mot s6 truong hop nhét dinh. Hop chit duoc danh déu
dong vi c¢6 thé dugc didu ché theo cach twong tu bang cach st dung chit phan tng dugc
danh dau dong vi c6 thé mua duoc dé dang thay cho chét phan tmg khéng dugc danh ddu
déng vi va béng cach thuc hién cac quy trinh dugc bdc 16 trong cac so dd va/hodc vi du

dugc mo ta dudi day.

Hop chat ¢6 cong thirc (1) c6 thé duoc sir dung dudi dang doan do héa hoc dé bt
gift protein dich ctia hop chit ¢6 trong lugng phan tir thdp c6 hoat tinh sinh hoc. Cu thé,
hop chét theo sang ché c6 thé dugc bién dbi thanh doan do séc ky ai luc, doan do c6 4
luc quang hoc hodc doan do tuong tu béng cach dua nhom danh ddu, nhom lién két hoac
nhém tuong tw vao goc khong phai gdc cau tric can thiét cho su biéu hién hoat tinh cua
hop chat bing phuong phap dugc mé ta trong tai liéu: J. Mass Spectrum. Soc. Jpn. Vol.
51, No. 5, 2003, trang 492-498, Cong b don qudc té sé W02007/139149, hodc tai liéu

tuong tu.

Cac vi du vé nhom danh du, nhom lién két hodc nhom twong ty duoc st dung
trong doan do hda hoc nay bao gém cac nhém thudc vé cac nhom tir (1) dén (5) sau day.
(1) Cac nhém danh dau protein nhu cac nhém danh déu &i luc quang hoc (nhu nhom
benzoyl, nhdm benzophenon, nhém azit, nhém carbonyl azit, nhém diaziridin, nhdm

enon, nhom diazo va nhom nitro), va cac nhdm cé ai luc hda hoc (nhu nhém keton trong
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d6 nguyén tit cacbon alpha duoc thé bang nguyén tir halogen, nhém carbamoyl, nhém
este, nhém alkylthio, thé nhan Michael cua keton khong no & vi tri a,B, este, hodc nhom
twong tu, va nhém oxiran); (2) cic nhém lién két co thé phan giai nhu S-S, O-Si-O,
monosacarit (nhu nhom glucoza hodc nhdém galactoza) va disacarit (nhu lactoza), va
oligopeptit c6 thé dugc phéan giai bang phan tng enzym; (3) cic nhém dudi ca nhu biotin
va nhom 3-(4, 4-diflo-5,7-dimetyl-4H-3a,4a-diaza-4-bora-s-indaxen-3-yl)propionyl; (4)
cac nhém danh déu c6 hoat tinh phong xa nhu ', **P, *H va "C; c4c nhém déanh déu
huynh quang nhu floresxein, rhodamin, dansyl, umbelliferon, 7-nitrofurazanyl, va nhém
3-(4,4-diflo-5,7-dimetyl-4H-3a,4a-diaza-4-bora-s-indaxen-3-yl); cac nhém huynh quang
hda hoc nhu luciferin va luminol; va cac nhém danh déu c6 kha nang phat hién ion kim
loai nang nhu céc ion kim loai lanthanoit va ion radi; va (5) cdc nhém can dugc gin két
v6i chdt mang pha rin nhu hat thily tinh, 16p thuy tinh, dia vi chuan, hat agaroza, 16p
agaroza, hat polystyren, 16p polystyren, hat nylon va 16p nylon.

Poan do dugc tao ra béng cach dua nhém danh ddu hodc nhom tuong tu duoc
chon tir cdc nhom tir (1) dén (5) da mo ta trén day vao hop chit cia sang ché bing
phuong phép dugc mo ta trong tai liéu bat ky trong s cac tai lidu dd néu trén ddy hodc tai
liéu twong tu c6 thé dugc str dung 1am doan do héa hoc dé xac dinh protein dénh d4u hiru

ich cho viéc nghién ctru dich dugc chat tiém nang mai.

Céc vi du ctia “mudi” dugc st dung ¢ day bao gdm cac mudi véi axit vo co, cac
mudi voi axit hitu o, va cac mudi véi axit amin c6 tinh axit, va cu thé, cac mudi duoc
dung 1a dugc vu tién. Ngoai ra, mudi ctia hop chit theo sang ché bao gdm ca anhydrit cua
mubi dugc dung cua no va solvat, nhu hydrat cia mudi duoc dung. Céc vi du dugc uu
tién ctia mudi véi axit vo co bao gdbm cac mudi véi axit clohydric, axit bromhydric, axit
sulfuric, axit nitric, axit phosphoric va axit twong tu, va cac vi du duoc vu tién ciia mubi
vO1 axit hitru co bao g61n cac mudi voi axit axetic, axit sucxinic, axit famaric, axit maleic,
axit tartric, axit xitric, axit lactic, axit stearic, axit benzoic, axit metansulfonic, axit
etansulfonic, axit benzensulfonic, axit p-toluensulfonic va axit twong tu. Céac vi du duoc
uu tién ctia mudi véi axit amin c6 tinh axit bao gdm cac mudi voi axit aspartic va axit

glutamic va axit tuong tu.

Trong truomg hop hop chét ¢o cong thirc (1) theo sang ché thu duge dudi dang
mubi ctia hop chat c6 cong thire (1) hodc hydrat ctia hop chét c6 cong thire (1), mudi va
hydrat ndy c6 thé dugc chuyén hoéa thanh thé tu do ctia hop chit ¢ cong thue (1) bang
phuong phap thuan tién.

Duoc pham, kit, va st dung
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Sang ché dé xuat dugc phiam chtra hop chét c6 cong thire (1), hodc mubi duoc
dung hoic dan xuét duoc danh diu d@)ng vi cua no, va ta dugc dugc dung. Theo mot sb
phuong an, hop chit duoc mo ta & day, hodc mudi duoc dung hodc dan xuat duoc danh
dau déng vi cua no, duoc cfmg cép v6i luong hitu hiéu trong duoc phém (vi dy, lugng co
hidu qua diéu tri).

Céc duge pham dugc mé ta & day co thé dugce bao ché bang phuong phap bét ky
da biét trong linh vuc duoc 1y. N6i chung, cac phuong phap bao ché nay bao gdm budc
cho hop chat c6 cong thirc (1) (nghfa 14 “thanh phin c¢6 hoat tinh™) két hop v6i chit mang
hodc ta dugc, va/hoac mot hodc nhiéu thanh phén phu tro khac, va sau do, néu can
va’/hodc mong muén, tao hinh, va/hodc bao g6i san phém thanh mot hodc nhiéu don vi
lidu dung.

Dugc pham theo sang ché ¢ thé duoc bao ché theo phuong phép da biét nhu
phuong phép duoc mo ta trong quy tic chung dé bao ché cua Duoc dién Nhat,
160 edition, Dugc dién MY, va Dugc dién chau Au, 9" edition. Duoc phém theo sang ché

c6 thé dugc s dung cho bénh nhan mot cach thich hop tuy thudc vao dang sir dung.

Céc dugc pham c6 thé dugc bao ché, bao gbi, va/hodc ban véi sé lugng 1om, dudi
dang mot lidu dung don vi, va/hodc dudi dang nhiéu liéu dung don vi. Thuat ngir “liéu
dung don vi” la luong riéng biét ctia dugc pham chira lvong dinh trude cta thanh phan ¢é
hoat tinh. Lugng ctia thanh phan hoat tinh nay thuong bang lidu luong cua thanh phan ¢
hoat tinh ma sé& cho ddi tuong st dung va/hoac la phé“m thuén tién cta lidu lugng nay nhu

mdt phan hai hodc mot phan ba ciia liéu luong nay.

Luong tuong ddi cua thanh ph?ln co hoat tinh, t4 duoc dugc dung, va/hoac cac
thanh phan khac bit ky trong duoc phim dugc mo ta & day s& thay doi, tuy theo thé trang,
chi sb kich thude, va’hodc tinh trang bénh cua di tuong duoc diéu tri va con phu thudc
vao duong ma duge pham duoc sir dung. Dugc pham nay c6 thé chua thanh phan c6 hoat

tinh voi lugng nam trong khoang tir 0,1% dén 100% (theo trong lugng).

Céc ta duge dugc dung duoc sir dung trong qué trinh san xuit duoc pham theo
sang ché bao gébm cac chét pha lodng tro, chat phan tan va/hodc chat tao hat, chit hoat
dong bé mat va/hodc chat nhi héa, chat gay ra, chét gén két, chat bao quan, chit dém,
chét lam tron, va/hodc dau. Céc ta dugc nhu bo ca cao va sap dung cho thudc dan, chit
tao mau, chit bao, chit 1am ngot, chét tao huong vi, va chét tao mui thom cling c6 thé c6

mit trong dugc phidm nay.

Hop chét duge dé xuét & day thuong duoc bao ché & dang don vi lidu dung dé dé
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sir dung va tao ra su dong déu vé lidu lwong. Tuy nhién, can hiéu ring tong luong su
dung hang ngay ctia cac duge phdm dugc mé ta & day s& duoc quyét dinh boi bac si trong
pham vi ddnh gia y hoc hop 1y. Liéu dung c6 hiéu qua diéu tri cu thé cho ddi twong hoic
sinh vat cu thé bét ky s€ phu thudc vao nhiéu yéu td bao g6m bénh cin dugc diéu tri va
mutc dO ndng clua roi loan; hoat tinh cua thanh phén ¢6 hoat tinh cu thé duoc st dung; ché
phém cu thé duoc st dung; do tudi, trong lugng co thé, tinh trang strc khoe chung, gidi
tinh, va ché do an cua dbi tuong; thoi gian su dung, duong st dung, va ty 1€ bai tiét cla
thanh phén 6 hoat tinh cu thé duoc sur dung; khoang thoi gian diéu tri; cac duoc chét
duogc st dung két hop hodc déng thoi véi thanh phén ¢6 hoat tinh cu thé duoc st dung; va

cac yéu t6 twong tu di duoc biét rd trong linh vuce y hoc.

Hop chat theo sang ché (hop chit c6 cong thirc (1)) va cac hdn hop cta né duge dé
xudt & day co thé duoc str dung qua duong bat ky, bao gdm duong rudt (vi dy, dudng
miéng), ngoai duong ti€u hoa, trong tinh mach, trong co, trong dong mach, trong tuy
séng, trong vo, dudi da, trong nao thét, qua chan bi, gifta chan bi, truc trang, trong am
dao, trong mang bung, duong khu tri (nhu dang bot, thubc md, kem, va/hodc thude giot),
niém mac, mili, ma, dudi ludi; bang cach nho giot trong khi quan, nho giot trong phé
quan, va’hodc xong hit; va/hodc dudi dang phun qua duong miéng, phun qua duong mii,
va/hodc khi dung. Cac duong st dung dugc du dinh cu thé 1a st dung qua dudong miéng,
st dung qua dudng trong tinh mach (vi dy, tiém qua duong trong tinh mach toan than), str
dung theo ving bing cach cung cdp qua mau va/hodc bach huyét, va/hodc su dung truc
tiép vao vi tri bi bénh. Néi chung, duong sir dung thich hop nhét s& phu thudc vao nhiéu
yéu t6 bao gdm tinh chat cta chét (vi du, tinh én dinh ciia né trong mai trudng cua duodng
da day-rudt), va/hodc tinh trang bénh ctua dbi tuong (vi duy, dbi tuong co thé dung nap voi

viéc su dung qua duong miéng hay khong).

Luong chinh x4c cta hop chit co cong thie (1) can thiét dé dat duoc lwong hiru
hiéu s& thay dbi gitta cac ddi twong, phu thudc vao, vi du, loai, d6 tudi, va tinh trang bénh
téng thé cua ddi tugng, muc d nang cua tac dung phu hodc roi loan, tinh déng nhét cua
hop chét cu thé, ché do su dung, va yéu td tuong tu. Lugng hitu hiéu cé thé duoc dua vao
mdt lidu ding (vi du, mot lidu ding qua duong miéng) hodc nhiéu lidu (vi du, nhiéu liu
dung qua dudng miéng). Theo mot sé phuong an, khi nhiéu liéu duoc sir dung cho dbi
twong hodc duge str dung cho mo hoic té bao, hai lidu dung bat ky cua nhiéu lidu dung
bao gdm lugng khac nhau hodc gan nhu giéng nhau ciia hop chét duge mé ta & day. Theo
mot sb phuong an, khi nhiéu lidu duoc st dung cho dbi tuong hodc duoc st dung cho md

hodc té bao, tan suat st dung nhiéu li€u nay cho do6i tugng hodc str dung nhiéu li€u nay
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cho md hodc té bao c6 thé 1a trong, cac vi du khong lam giéi han, ba lidu mot ngay, hai
lidu mdt ngay, mot lidu mdi ngay, mot lidu moi hai ngay, mot lidu mdi ba ngay, mot lidu
mdi tudn, mot lidu mdi hai tudn, mot liéu mdi ba tuan, hodc mot lidu mdi bdn tudn, hodc
tham chi 1 su giai phéng cham c6 kiém soat cua lidu dung trong mot khoang thoi gian da
chon bang cach str dung dung cu giai phéng dugc chat. Theo mét sé phuong an, tdn suét
sir dung ctia nhiéu liéu cho dbi tuong hodc st dung nhiéu liéu cho mé hodc té bao 1a mot
liéu/nge‘ly. Theo mot sd phuong an, tan sudt cua viéc sur dung nhiéu liéu cho déi tuong
hodc st dung nhiéu liéu cho mé hodc té bao 1a hai lidu/ngay. Theo mdt sé phuong 4n, tan
suit cua viéc st dung nhiéu liéu cho dbi tuong hodc st dung nhiéu liéu cho méd hodc té
bao 12 ba licu/ngay. Theo mot sé phuong an, khi nhiéu liéu duge st dung cho dbi twong
hodc duoc sir dung cho mé hodc té bao, khoang thoi gian gitra lidu dau tién va liéu cudi
cung ctia nhiéu lidu 12 khoang hodc it nhat mot ngay, hai ngay, bon ngay, mot tudn, hai
tudn, ba tudn, mot thang, hai thang, ba thang, bbn thang, sau thang, chin thang, mot nam,
hai nam, ba nam, bon ndm, ndm nam, sau ndm, bay nam, muo1 ndm, muoi [dm nam, hai
muoi nam, hodc thoi gian song cua ddi tuong, md, hoac té bao. Theo mot sd phuong 4n,
khoang thoi gian gitra lidu dau tién va lidu cudi cing cta nhiéu lidu 12 khoang hodc it
nhét ba thang, sau thang, hodc mot nam. Theo mdt s6 phuong an, khoang thoi gian gitta
liéu dau tién va liéu cudi cung cua nhiéu liéu 14 thoi gian séng cta doi tuong, mo, hodc té
bao. Theo mot s6 phuong an, lidu ding (vi du, lidu don, hoac lidu bit ky ctia nhiéu lidu)
duoc mo ta & day bao goém liéu doc 1ap nam trong khoang tir 0,001 mg/kg dén 0,01
mg/kg, nim trong khoang tir 0,01 mg/kg dén 0,1 mg/kg, hodc ndm trong khoang tir 0,1
mg/kg dén 1 mg/kg, bao gdm ca hai gia tri ddu mut, ctia hop chit c6 cong thic (1). Vi du
vé cac dang lidu dung véi it nhat khoang 0,01, 0,05, 0,1, 0,5, 1, 1,5, 2, 2,5, 3, 3.5, 4, 4.5,
5,10, 5, 20, 25, hoac 50mg hop chét ¢6 hoat tinh, hodc mubi cta no, & dang lidu dung.

Khoang liéu dung nhu dugc mo ta ¢ day cung cip huéng din cho viéc sir dung céc
duoc phém cua sang ché cho nguol trudng thanh. Lugng can duoc st dung, vi duy, cho tré
em hodc thanh thiéu nién c6 thé duoc xac dinh bdi béc si thue hanh hodc nguoi ¢ hiéu
biét trung binh trong linh vuc nay va cé thé thap hon hodc bang liéu dugc st dung cho

nguoi trudng thanh.

Sang ché con dé xuét kit (vi du, géi duoc phim). Kit nay c6 thé bao gdm duoc
phém hodc hop chét ¢ cong thac (1) va dd chua (vi dy, lo nho, ampun, chai, bom tiém,
va/hodc bao goéi dung cho dung cu phan phdi thude, hodc dd chira thich hop khac). Theo
mdt s6 phuong an, kit theo sang ché c6 thé tiiy y con bao gdm d6 chira thtr hai dé chua ta

dugc dung dé pha loang hodc tao hdn dich ciia duoc phdm hodc hop chit cé cong thuc
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(1). Theo mot s6 phuong an, duge pham hodc hop chit c6 cong thire (1) duge tao ra trong
do chira thir nhat va d6 chira thir hai duoc két hop dé tao ra mét dang lidu dung don vi.
Kit dugc mo ta & day co thé bao g6m mot hodc nhiéu chit c6 hoat tinh duoc bd sung

dugc mo ta & day dudi dang hon hop riéng biét.
Phuong phap diéu tri va st dung

Khi dugc thé hién & déay, hop chét ¢é cong thie (1) ¢é hidu qua tai mé hinh hoa
mach ctia khdi u va hoat tinh khang CAF dang ké, va do d6, né c6 tng dung tiém nang dé

diéu tri bénh ung thu va/hodc e ché su phat trién cua khéi u.

Sang ché mé ta & day phuong phap diéu tri bénh ung thu ¢ d6i tuong, phuong
phép nay bao gdbm budc cho ddi twong st dung ludng hitu hiéu cta hop chét c6 cong thire
(1), hodc mudi duge dung hoic dan xuét dugc danh dau déng vi cua nd, hodc duoc phém
chira chting. Sang ché con d& xuit hop chét ¢ cong thie (1), hodc mudi dugce dung hoic
dan xudt duoc danh ddu ddng vi cua né, hodc duoc pham chira ching, dé sir dung trong
viéc diéu tri bénh ung thu ¢ dbi tuong. Sang ché cling mo ta viéc str dung hop chét co
cong thtc (1), hodc mudi duoc dung hodc dan xuat dugc danh diu déng vi cua no, hoac

duoc phém chtra ching, dé san xuat thude dung dé diéu tri bénh ung thu.

Sang ché cling md ta & day phuong phap tc ché su phat trién cua khdi u & dbi
twong, phuong phép nay bao gdm bude cho ddi twong st dung hop chit ¢6 cong thuc (1),
hodc mubi duoc dung hodc dan xuét dugc danh diu déng vi cua nd, hoac duogc phém
chira chiing. Sang ché cling dé xuat ¢ day hop chét cé cong thuc (1), hodc mubdi duge
dung hodc dan xuét duoc danh dau déng vi cua no, hoac duoc phém chtra chung, dé su
dung trong viéc trc ché su phat trién cta khéi u & dbi tuong. Sang ché cling mo ta viéc su
dung hop chét c6 cong thtc (1), hodc mudi duoc dung hodc dan xuét duge danh du d@)ng
vi cua nd, hoac duoc phém chtra chung, dé san xudt thudc dung dé trc ché su phat trién
ctia khdi u.

Theo mdt sé phuong an cia cac phuong phép va viée st dung dugc mo ta & day,
bénh ung thu la bénh ung thu viung dau va cd, bénh ung thu va, bénh ung thu thuc quan,
bénh ung thu tir cung, bénh ung thu budng tring, bénh ung thu két-truc trang, bénh ung
thu mang trong t cung, bénh ung thu da day, bénh ung thu rudt non, bénh ung thu bang
quang, hodc bénh sacom

Theo mdt s6 phuong an clia phuong phap va viée str dung dugc md ta & day, bénh
ung thu 1a bénh ung thu ving dau va ¢ (vi du, caxinom té bao vay ving du va cd, bénh

ung thu miéng, bénh ung thu vom hong, bénh ung thu tuyén nudc bot, bénh ung thu ludi,
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caxinom nang VA). Theo mdt s6 phuong 4n, bénh ung thu 1a caxinom té bao vay ving
dau va c¢d (SCCHN). Theo mot s6 phuong 4n, bénh ung thu 13 caxinom nang VA. Theo
mdt s6 phuong 4n, bénh ung thu 1a bénh ung thu vi (vi du, bénh ung thu vu duong tinh
v6i HER2, bénh ung thu vii bo ba am tinh). Theo mot s6 phuong an, bénh ung thu 1a
bénh ung thu vi dwong tinh véi HER2. Theo mdt s phuong 4n, bénh ung thu 13 bénh
ung thu vii bo ba 4m tinh. Theo mdt sé phuong an, bénh ung thu 14 bénh ung thu két-truc
trang (vi du, caxinom rudt két). Theo mot s6 phuong an, bénh ung thu 13 caxinom rudt
két. Theo mot sé phuong an, bénh ung thu 14 bénh ung thu thuc quan (vi du, caxinom
tuyén thuc quan). Theo mot sd phuong 4n, bénh ung thu 1 caxinom tuyén thuc quan.
Theo mot sd phuong &n, bénh ung thu la bénh ung thu tr cung (vi du, sacom tr cung).
Theo mdt s6 phuong an, bénh ung thu 1a sacém tir cung. Theo mét sé phuong an, bénh
ung thu 13 bénh ung thu budng tring. Theo mot s6 phuong 4n, bénh ung thu 1a bénh
sacom (vi dy, sacom tir cung, sacom soi, sacom mach, sacom hoat dich, caxinom mé
ném)ﬂmommséﬂmmgémb@hmgmuwsm&nwLﬂwommsémmmgémb%h
ung thu [a sacom mach. Theo mot sb phuong an, bénh ung thu Ia sacom hoat dich. Theo
1n©tséphu0ngén,b@ﬂlungthulécaxhunnrnérn&n.Theoxn@tséphuangén,b@ﬂlung
thu 12 bénh ung thu da day. Theo mot s phuong an, bénh ung thu 14 bénh ung thu rudt
(vi dy, bénh ung thu rudt non, caxinom tuyén rudt non). Theo mot sb phuong an, bénh
ung thu 1a bénh ung thu rudt non. Theo mdt s phuong an, bénh ung thu 1& caxinom
tuyén rudt non. Theo mot sd phuong an, bénh ung thu 1a bénh ung thu bang quang (vi du,
bénh ung thu té bao chuyén tiép). Theo mét s& phuong an, bénh ung thu 1a bénh ung thu
té bao chuyén tiép. Theo mot sé phuong 4n, bénh ung thu 14 bénh ung thu mang trong tir
cung. Theo mdt s6 phuong 4n, bénh ung thu bénh ung thu hiém gap.

Liéu phap két hop

Bén canh viéc sir dung dudi dang liéu phap don, hop chét cé cong thuc (1) cé thé
duoc sir dung két hop véi cac chét diéu tri hodc phuong phap diéu tri khac. Theo mot sb
phuong 4n, chat diéu tri bd sung 1a khang thé. Theo mot s phuong an, chat diéu tri bd
sung 12 khang thé don dong. Hop chét theo sang ché cé thé duogc su dung két hop véi
chit diéu tri khac, nhu liéu phap khang EGFR, liéu phép khang HER2, liéu phap khang
PD-1, liéu phép khang PD-L1, hoac liéu phap xa tri.

Theo mdt sd phuong an, hop chét co cong thac (1), hoac mubi dugc dung hodc
dan xuat duoc danh dau déng vi cua nd, hoac dugc phém chura chung, dugc st dung két
hop v6i lidu phap khang EGFR (vi du, khang thé don dong (mAb) khang EGFR, nhu
cetuximab). Theo mot s6 phuong an, liéu phap khang EGFR 1a khang thé khang EGFR.
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Vi du, phuong phap duoc mé ta & day 1a phuong phap diéu tri bénh caxinom t& bao vay
ving dau va ¢d (SCCHN) & di tugng bao gdm budc cho ddi tugng nay sir dung hop chat
c6 cong thuc (1), hodc mudi duoc dung hodc dan xuat dugc danh diu déng vi cua no,
hodc duge pham chira ching, két hop véi liéu phap khang thé mAb khang EGFR (thu thé
yéu tb sinh truong biéu bi). Theo mot sé phuong an, khang thé mAb khang EGFR la
cetuximab (CTX).

Theo mét sd phuong an, hop chat ¢ cong thie (1), hoac mudi dugc dung hodc
dan xuét duoc danh dau déng vi cua no, hoac duoc phém chtra chung, dugc st dung két
hop v6i liéu phap khang HER2 (vi du, khang thé don dong (mAb) khang HER2 nhu
trastuzumab). Theo mdt sé phuong 4n, liéu phap khang HER? 13 khang thé khang HER2.
Vi du, phuong phap duoc mé ta & day l1a phuong phap diéu tri bénh ung thu va & doi
twong can diéu tri bao gdbm budc cho dbi twong nay s dung hop chat ¢6 cong thire (1),
hodc mudi duoc dung hoic dan xuét duoc danh dau d@)ng vi cua né, hoic hon hop cua
chung, két hop voi liéu phap khang thé mAb khang HER2 (thu thé yéu té sinh truéng
biéu bi ctia nguoi). Theo mot sd phuong an, khang thé mAb khang HER2 14 trastuzumab.

Theo mét sb phuong an, hop chét co cong thic (1), hodc mudi duogc dung hoac
dan xudt duoc ddnh ddu dong vi clia n6, hodc duoc pham chtra ching, dugc sir dung két
hop vai khang thé khang PD-1 hodc khang thé khang PD-L1 (vi du, khang thé don dong
khang PD-1 hodc khang PD-L1). Theo mdt s6 phuong an, liéu phap khdng PD-1 hoic
khang PD-L1 1a khang thé. Vi du, phuong phap duoc mb ta & day 1a phuong phap diéu tri
bénh ung thu két-truc trang & d6i twong can diéu tri bao gdm budc cho ddi tugng nay sir
dung hop chit c6 cong thtrc (1), hodc mubi duge dung hodc dan Xuét duoc danh déu déng
vi ctia né, hodc hdn hop cua ching, két hop vai liéu phap khang PD-1 hoac khang PD-L1
(vi du, liéu phap khang thé mAb).

Theo mot sd phuong an, hop chat ¢é cong thuc (1), hodc mudi duge dung hodc
dan xuét duoc danh dau déng vi cua nd, hoac duoc phém chtra chung, dugc st dung két
hop v6i liéu phép xa tri (radiation therapy: RT). Theo mdt sd phuong an, hop chat dugc
sir dung két hop v6i phuong phap phiu thuét.

Vi du thuwe hién sang ché
Téng hop hop chét c6 cong thie (1)
Quy trinh va phuong phéap chung

Hop chét theo sang ché c¢o thé duoc diéu ché bang cac phuong phap duoc mb ta

trong cac vi du dudi day. Tuy nhién, cac vi du nay chi nham muc dich minh hoa, va hop
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chét theo sang ché khong bi gidi han béi cac vi du cu thé duoc dé cap dudi day theo cach
bat ky.

Trong céc vi dy, trtr khi duogc dé cap cu thé theo cach khac, silicagel dung dé tinh
ché bang cach str dung phuong phép sic ky cot trén silicagel 1a cot Hi-Flash™ (Silicagel,
30um 60 A hodc 40um 60 A, Yamazen Corporation), silicagel ding dé tinh ché bing
cach st dung phuong phap sic ky cot trén silicagel NH 1a silicagel Chromatorex NH
(Fuji Silysia Chemical LTD). Phuong phap sic ky 16p méng (thin layer chromatography:
TLC) phan tich dugc thuc hién voi silicagel TLC 60 Fsq, d6 day 16p 0,25mm (Merck
KGaA) hodc silica gel Chromatorex TLC NH Fys4, d0 day 16p 0,25mm (Fuji Silysia
Chemical LTD). Cac dia TLC duoc quan sat bing mat thuong bing cach nhudm bang
thubc nhudém p-anisaldehyt, thudc nhuéom axit phosphomolybdic hodc thudc nhudm

Hanessian.

Tt ca cac phan ing nhay véi do 4m dugc tién hanh trong méi truong tro. Cac chét
phan tng va dung méi 1a loai c6 ban trén thi truong va duoc st dung nhu duge cung cép,

trur khi duoc chi ré theo cach khac.

Phé NMR duoc ghi lai trén phd ké JEOL ECZ500R (500 MHz), JEOL ECZ400S
(400 MHz), Varian Inova 500 (500 MHz), Varian Mercury 400 (400 MHz) hoac Bruker
Avance (600 MHz). Su dich chuyén hoa hoc dugc ghi lai theo phén triéu (parts per
million: ppm). Déi véi phd 'H (CDCls, C¢Dg, va/hodc CD;0D), dinh dung méi du duoc
st dung lam dinh tham chiéu ndi (7,27 ppm trong CDCl;; 7,16 ppm trong C¢Dg; 3,31
ppm trong CD;0D).

Thu duoc két qua phd khdi lugng (mass spectra: MS) phén tich bang cach sir dung
thiét bi Waters Acquity UPLC dugc trang bi thiét bi phat hién c6 bén cuc don (SQ
Detector 2) hodc LTQ Orbitrap XL™ (Thermoscientific).

Phuong phap sic ky 1ong hiéu ning cao (HPLC) duoc tién hanh véi Shimadzu
LC-10AD trén thiét bi phat hién pho quang ké UV (200 nm, Shimadzu SPD-10A).

Céc chit viét tit duoc s dung ¢ ddy la nhu sau: AIBN
(2,2'-azobis(isobutyronitrile): 2,2'-azobis(isobutyronitril); 9-BBN
(9-borabicyclo[3.3.1]nonane): 9-borabixyclo[3.3.1]nonan; Bu3SnH (tri-normal-butyltin
hydride): tri-normal-butyltin hydrit; (+)-CSA ((1S)-(+)-10-Camphorsulfonic acid): axit
(1S)-(+)-10-camphorsulfonic; DMAP (4-dimethylaminopyridine):
4-dimetylaminopyridin; DCM (dichloromethane): diclometan; DDQ

(2,3-dichloro-5,6-dicyano-1,4-benzoquinone): 2,3-diclo-5,6-dixyano-1,4-benzoquinon;
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DIBAL (diisobutylaluminium hydride): diisobutyl nhom hydrua; DMF
(N,N-dimethylformamide): N, N-dimetylformamit; DMSO (dimethyl sulfoxide): dimetyl
sulfoxit; Et;N (triethylamine): trietylamin; EtOAc (ethyl acetate): etyl axetat;
HF-Pyridine (hydrogen fluoride pyridine): hydro florua pyridin; HPLC (high
performance liquid chromatography): phuong phap sic ky 1ong hiéu ning cao; IPA
(isopropyl alcohol): rugu isopropylic; MeCN (acetonitrile): axetonitril; MeOH
(METANOL): metanol; MPM (para-methoxybenzyl): para-metoxybenzyl; PPh;
(triphenylphosphine): triphenylphosphin; t-BuOH (zertiary-butyl alcohol): rugu butylic
béc ba; tBulLi (tertiary-butyl lithium): butyl lithi bac ba; TBME (methyl tertiary-butyl
ether): ete metyl butyl bac ba; TBAF (tetrabutylammonium fluoride): tetrabutylamoni
florua; TBS (fertiary-butyldimethylsilyl): butyldimetylsilyl bac ba; THF
(tetrahydrofuran): tetrahydrofuran; TMS (trimethylsilyl): trimetylsilyl; Ts

(para-toluenesulfonyl): para-toluensulfonyl.
Céc hop chét trung gian tong hop dugc boc 16 & day dugc xem xét 1a mot phan cua
sang ché.

So do A; Piéu ché hop chét c6 cong thirc A-7

Metyltriphenyl
phosphoni bromua

i
I O -
(0] 0 / Toluen THE
H H =
1

-78°C
A-
TBSOTf HF-Py
Lutidin o Pyridin
_ >

o & |

DCM o :7OTBS  CH,CN-DCM

A-3 A4

TBSOTf

Lutidin TBSO 9-BBN

DCM TBSO ="z OTBS THF

H H Sau do Ia H,0;,
NaOH
A-5 A-6
Dess-Martin H H
Periodinan TBSO OTBS
NaHCO; TBSO O/I/\/YO
DCM H ™ H:
= H
A-7
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Vidul:
(4aR,5aS,6R,8aS,9aR)-2,2-di-tert-butyl-6-metyloctahydrofuro[2',3":5,6 ]pyrano
[3,2-d][1,3,2]dioxasilin-7-0l

VAR
s. DIBAL Lo o
Toluen é OH
0O :

-8 HoH =

A-1

Trong moi trudng nito, dung dich chia hop chit c6 coéng thuc A-1:
(4aR,5aS,6R,8aS,9aR)-2,2-di-tert-butyl-6-metylhexahydrofuro[2',3":5,6 |pyrano[3,2-d][ 1,
3,2]dioxasilin-7(8aH)-on (hop chit cé cong thirc A-1, 18,5g, 54,0mmol) thu dugc bing
phuong phép theo tai liéu: Organic Letters (2009), 11(2), 409-412 (CAS No;
1095280-04-8) trong toluen (275ml) & nhiét do -78°C, dugc cho thém DIBAL (70,2ml,
70,2mmol, dung dich toluen 1,0M) trong 30 phit. Sau d6, hon hop phan tmg dugc khudy
& nhiét do -78°C. Sau 90 phut, hdn hop phan ung duge t6i bang MeOH (4,37ml) cén than
& nhiét d -78°C, sau d6 dugc lay ra khoi bé nude lam lanh. Dung dich kali natri tartrat
tetrahydrat bdo hoa (300ml) dugc cho thém vao hdn hop phan tng, tiép tuc khudy trong 2
gio ¢ nhiét do trong phong. Hon hop phéan Gng duge rét vao phéu tach, sau d6 cac 16p
duoc tach ra. Lop nude duoce chiét bang EtOAc (300ml). Céc chét chiét hitu co két hop
duoc rira bﬁng nude mudi (300ml), lam kho bﬁng Na,SOy, dugc loc, co dudi ap suét giam.

Lactol dang tho dugc sir dung cho phan ung tiép theo ma khong can tinh ché thém.

Vidu 2:
(4aR,68,7S,8aR)-6-((S)-but-3-en-2-yl)-2,2-di-tert-butylhexahydropyrano[3,2-d]
[1,3,2]dioxasilin-7-ol (hop chat cé cong thirc A-2)

Metyltriphenyl

H H phosphoni bromua A( H
Q(.,O 'e) t-BuOK POy +OH
>f3|' OH . %qﬂ
O o / THF @) o X
HoH = HOH:

A-2

Trong moi truong nito, huyén phi chira metyltriphenylphosphoni bromua (73,3 Og,
205,2mmol) trong THF (200ml), dugc cho thém kali ters-butoxit (17,27g, 153,9mmol) &
nhiét do -5°C trong 10 phut, va sau d6 duoc khuéy trong 60 phut ¢ nhiét do -5°C. Dung
dich chtra lactol thé dugc mo ta trong Vi du | trong THF (40ml) duoc chuyén vao hon
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hop phan tmg & nhiét d6 -5°C trong 10 phut, sau d6 duge khudy ¢ nhiét do -5°C trong 1
gio, khudy & nhiét do trong phong trong 1 gid. Hon hop phan tng duoc toi bang nude da
(400ml), sau dé pha lodng bang TBME (400ml) va tiép do cac 16p duoc tach ra. Lép
nude duge chiét bang TBME (400ml). Cac chét chiét hitu co két hop dugc rira bang nudc
mudi (400ml), lam kho béng Na,SOy, dugc loc va ¢ dudi ap suét giam. Phan can duoc
tao huyén phu véi heptan/EtOAc = 1/1 (100ml). Huyén pht tao thanh duoc loc, rira bang
heptan/EtOAc = 1/1 (100ml) dé loai bo chit c6 ngudn gdc triphenylphosphin. Sau dé,
phan nuéc loc duoc ¢ dudi ap suét giam. Sac ky nhanh phan cin nay trén silicagel (400g,
silicagel 60, dang hinh cdu, 40-50pum, Kanto Chemical) bang cach sir dung 0% dén 20%
EtOAc/heptan thu dugc hop chat néu & dé muc nay (hop chat ¢ cong thic A-2, 16,7g,
hiéu suat 90%).

'H NMR (400 MHz, CLOROFOM-d) & ppm 1,03 (d, J=6,8 Hz, 3 H) 1,05 (s, 9 H)
1,07 (s, 9 H) 1,75 (dt, J=14,5, 3,0 Hz, 1 H) 2,37 (dt, J=14,5, 2,9 Hz, 1 H) 2,65 - 2,76 (m,
1 H) 3,03 (dd, J=9,8, 1,0 Hz, 1 H) 3,31 (m, 1 H) 3,69 (d, J=15,0 Hz, 1 H) 3,75 - 3,79 (m,
1 H)4,16 -4,31 (m, 2 H) 4,41 (t, J=2,9 Hz, 1 H) 4,95 - 5,09 (m, 2 H) 6,02 (ddd, J=17,3,
10,5, 6,3 Hz, 1 H).

Vidu 3:

(4aR,68S,78S,8aR)-6-((S)-but-3-en-2-yl)-2,2-di-tert-butyl-7-((tert-butyldimetylsilyl)
oxy)hexahydropyrano[3,2-d][1,3,2]dioxasilin (hop chat c6 cong thirc A-3)

TBSOTf
Lutidin

DCM

A-2 A-3

Trong moi trudng nito, dung dich chira hop chit cé cong thuc A-2:
(4aR,68S,7S,8aR)-6-((S)-but-3-en-2-yl)-2,2-di-tert-butylhexahydropyrano[3,2-d][ 1,3,2]dio
xasilin-7-ol (9,85g, 28,8mmol) dugc mo ta trong Vi du 2 trong DCM (150ml) & nhiét do
0°C dugc cho thém 2.,6-lutidin (6,68ml, 57,5mmol) va tert-butyldimetylsilyl
triflometansulfonat (9,25ml, 40,3mmol). Hon hop phan tung duoc khudy & nhiét d6 0°C
trong 30 phit, sau d6 khudy & nhiét do trong phong trong 2 gi. Hdn hop phan ung duoc
pha lodng bing ete dietyl. Lép hiru co duge rira bing dung dich HCI 0,5N, dung dich
NaHCO; bdo hoa va sau do rira bang nude mudi. Cac 16p hiru co két hop duoc lam kho

bang MgSOs, loc (lugng nho SiO,) va cd dudi ap sudt giam. Sic ky nhanh phin cin nay
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trén silicagel bang cach st dung 0% dén 15% EtOAc/heptan thu duoc hop chét néu & dé
muc nay (hop chét ¢ cong thuc A-3, 12,0g, hi¢u suit 91%).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,10 (s, 3 H) 0,19 (s, 3 H) 0,91 (s, 9
H) 0,96 (d, J=6,3 Hz, 3 H) 1,02 (s, 9 H) 1,06 (s, 9 H) 1,73 (dt, J=15,0, 4,0 Hz, 1 H) 2,26
(dt, J=15,0, 2,5 Hz, 1 H) 2,66 - 2,74 (m, 1 H) 2,95 (dd, J=9,5, 2,2 Hz, 1 H) 3,17 (m, 1 H)
3,81-3,84 (m, 1 H) 4,12 - 4,22 (m, 2 H) 4,24 (t, ]=2,7 Hz, 1 H) 4,93 - 5,06 (m, 2 H) 6,08
(ddd, J=17,3, 10,5, 6,3 Hz, 1 H).

Vi du 4:

(2R,3R,5S,65)-6-((S)-but-3-en-2-yl)-5-((tert-butyldimetylsilyl)oxy)-2-
(hydroxymetyl) tetrahydro-2H-pyran-3-ol (hop chat ¢ cong thirc A-4)

HF-Py
MeCN-DCM z :-0TBS
HO "2
H H
A-3 A4

Trong moi trudng nito, dung dich chita hop chit cé cong thuc A-3:
(4aR,68,7S,8aR)-6-((S)-but-3-en-2-yl)-2,2-di-tert-butyl-7-((tert-butyldimetylsilyl)
oxy)hexahydropyrano[3,2-d][1,3,2]dioxasilin (12g, 26,3mmol) dugc mo ta trong Vi du 3
trong MeCN (120ml) va DCM (40ml) & nhiét do -10°C dugc cho thém dung dich da tron
so b chira HF-Pyridin (4,0ml) va pyridin (20ml) trong 20ml MeCN. Hén hop phan tmg
dugc khuady & nhiét d6 -10°C trong 15 phut, sau d6 khudy & nhiét do trong phong trong 1
gio. Hon hop phan tng duoc t6i bang dung dich NaHCO; bdo hoa & nhiét dd 0°C va pha
lodng bang DCM, sau d6 cac 16p dugc tach ra. Lop nude duoce chiét bing DCM. Cac chit
chiét hitu co két hop duoc rira bang nude mudi. Lop hiru co két hop nay duoc lam kho
bang MgSO,, duoc loc va ¢6 dudi ap sudt giam. Sic ky nhanh phan cdn nay trén silicagel
bang cach st dung 15% dén 60% EtOAc/heptan thu dugc hop chit néu ¢ dé muc nay
(hop chét ¢ cong thirc A-4, 8,4g, hiéu suat dinh luong).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,13 (s, 3 H) 0,19 (s, 3 H) 0,94 (s, 9
H) 0,96 (d, J=6,8 Hz, 3 H) 1,72 (dt, J=14,6, 2,9 Hz, 1 H) 2,15 (dd, J=9.8, 2,4 Hz, 1 H)
2,23 (dt, J=14,6,2,9 Hz, 1 H) 2,55-2,65 (m, 1 H) 3,03 (d, J=9,8 Hz, 1 H) 3,41 - 3,46 (i,
1 H) 3,49 (d, J=11,7 Hz, 1 H) 3,62 - 3,72 (m, 2 H) 3,92 (ddd, J=11,7, 8,3, 2,4 Hz, 1 H)
4,02 (t,J=2,7Hz, 1 H) 5,01 - 5,12 (m, 2 H) 5,93 (ddd, J=17.4, 10,4, 7,3 Hz, 1 H).

Vidu 5:

(((28,3S,5R,6R)-2-((S)-but-3-en-2-y1)-6-(((tert-butyldimetylsilyl)oxy)metyl)
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tetrahydro-2H-pyran-3,5-diyl)bis(oxy))bis(tert-butyldimetylsilan) (hop chat c6 cong thirc
A-5)

TBSOTf
Lutidin TBSO
DCM A :~0OTBS
B e =
SO ¥ ¥
A-4 A-5

Trong mdi trudng nito, dung dich chira hop chit c6 cong thuc A-4:
(2R,3R,58S,65)-6-((S)-but-3-en-2-yl)-5-((tert-butyldimetylsilyl)oxy)-2-
(hydroxymetyl)tetrahydro-2H-pyran-3-ol (997mg, 3,15mmol) dugc mo6 ta trong Vi du 4
trong DCM (10ml) & nhiét do 5°C duogc cho thém 2,6-lutidin (1,83ml, 15,8mmol) va
tert-butyldimetylsilyl triflometansulfonat (2,17ml, 9,45mmol). Hon hop phan ung duogc
khudy & nhiét do trong phong trong 5 gio. Hon hop phan tng nay duoc pha lodng bang
ete dietyl va t6i bang dung dich NaHCO; bio hoa, sau d6 cac 16p duoc tach ra. Cac chit
chiét hitu co két hop dugce rira 1an luot bang dung dich HCI 0,5N, dung dich NaHCO; bio
hoa, va sau d6 rira bang nude mubi. Lop hitu co duoc 1am khé bang MgSO,, loc va cd
dudi ap suét giam. Sac ky nhanh phan cin nay trén silicagel bang cach sir dung 0% dén
5% EtOAc/heptan (chtta Et;N 1%) thu duoc hop chat néu ¢ dé muc nay (hop chit cé
cong thic A-5, 1,69g, hiéu suat 98%).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,02 - 0,08 (m, 15 H) 0,11 (s, 3 H)
0,89 (s, 9 H) 0,90 - 0,92 (m, 18 H) 0,94 (d, J=6,8 Hz, 3 H) 1,82 (dt, J=14,9, 4,8 Hz, 1 H)
2,00 (dt, J=14.9, 2,9 Hz, 1 H) 2,62 - 2,72 (m, 1 H) 2,93 (dd, J=9,3, 2,0 Hz, 1 H) 3,27 -
3,34 (m, 1 H) 3,66 - 3,79 (m, 3 H) 3,83 - 3,87 (m, 1 H) 4,91 - 5,07 (m, 2 H) 6,11 (ddd,
J=17,3, 10,7, 6,1Hz, 1 H).

Vidu 6:

(S)-3-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-butyldimetylsilyl)oxy)
metyl)tetrahydro-2H-pyran-2-yl)butan-1-ol (hop chat c6 cong thirc A-6)

TBSO 9-BBN
THF
TBSO 2 ™"F OTBS  54ud6 1a Hy0,,
NaOH
A-5 A-6

Dung dich chira hop chit c6 cong thirc A-5: (((2S,3S,5R,6R)-2-((S)-but-
3-en-2-yl)-6-(((tert-butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-3,5-diyl)bis
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(oxy))bis(tert-butyldimetylsilan) (1,32g, 2,42mmol) dugc md ta trong Vi du 5 trong THF
(10ml) & nhiét do 0°C dugc cho thém 9-BBN (9,69ml, dung dich THF 0,5M, 4,84mmol).
Hbén hop phan ung duoc khudy ¢ nhiét do 0°C trong 1 gid va ¢ nhiét do trong phong
trong 1,5 gio. Dung dich NaOH 3,0M (3ml, 9,00mmol) va hydro peroxit (35% trong
nudce, 3ml) duoc cho thém vao hon hop phan tng & nhiét do 0°C. Hon hop phan tng nay
duoc khudy & nhiét do 0°C trong 30 phut, sau d6 khudy & nhiét do trong phong trong 1
gid. Hon hop phan ung duoc toi béng dung dich Na,SO; bao hoa va sau dé cac 16p duoc
tach ra. Lop nudce dugc chiét bang EtOAc (3 14n). Cac chit chiét hiru co két hop duoc rira
bang nudc mudi, lam kho bang Na,SO,, duoc loc va co dudi 4p sudt giam. Sic ky nhanh
phan can nay trén silicagel bang cach st dung 0% dén 20% EtOAc/heptan thu duoc hop

chat néu ¢ d& muc nay (hop chit c6 cong thirc A-6, 1,36g, hiéu sudt 100%).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,03 (s, 3 H) 0,05 - 0,08 (m, 12 H)
0,10 (s, 3 H) 0,88 (d, J=6,8 Hz, 3 H) 0,89 - 0,93 (m, 27 H) 1,55 - 1,65 (m, 1H) 1,82 (dt,
J=154,44 Hz, 1 H) 1,87 - 1,96 (m, 1 H) 1,97 - 2,03 (m, 1 H) 2,17- 2,26 (m, 1H) 2,67
(dd, J=7,8,3,9 Hz, 1 H) 2,98 - 3,10 (m, 1 H) 3,34 - 3,40 (m, 1 H) 3,59 - 3,86 (m, 6 H)

ESI-MS (m/z): 563,64 [M+H]", 585,62 [M+Na]"

Vidu 7:
(S)-3-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-butyldimetylsilyl)oxy)
metyl)tetrahydro-2H-pyran-2-yl)butanal (hop chit cé cong thirc A-7)

OH Dess-Martin H H
2 Periodinan TBSO OTBS
TBSO T - =
NaHCO4 TBSO o )
TBSO 2 H DCM :
H H HoH: L
A-6 A-7

Trong moi trudng nito, dung dich chira hop chit c6 cong thuc A-6:
(S)-3-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-butyldimetylsilyl)oxy)
metyl)tetrahydro-2H-pyran-2-yl)butan-1-ol (1100mg, 1,954mmol) dugc mo ta trong Vi
du 6 trong DCM (30ml) ¢ nhiét d6 5°C dugc cho thém NaHCO; (41,0mg, 0,49mmol) va
Dess-Martin periodinan (1077mg, 2,54mmol). Hoén hop phan ung dugc khuéy ¢ nhiét do
trong phong. Sau 3 gid, hdn hop phan tmg dugc pha lodng bang DCM va t6i bang dung
dich NaHCO; bao hoa va dung dich Na,SO; bao hoa, sau do cac 16p dugc tach ra. Lép
nude duoc chiét bing DCM. Cac chit chiét hitu co két hop dugc rira bang nudc mudi,
lam kho bang MgSOy,, duoc loc va ¢ dudi ap suat giam. Sac ky nhanh phéan cin nay trén

silicagel bang cach st dung 0% dén 25% EtOAc/heptan thu duoc hop chit néu ¢ dé muc
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nay (hop chat c6 cong thire A-7, 950 mg, hiéu suit 87%).

'H NMR (500 MHz, CLOROFOM-d) 6 ppm 0,00 (s, 3 H) 0,03 - 0,08 (m, 12 H)
0,11 (s, 3 H) 0,88 (s, 9 H) 0,91 - 0,92 (m, 21H) 1,82 (dt, J=15,0, 4,5 Hz, 1 H) 2,01 (dt,
J=15,0, 2,5 Hz, 1 H) 2,28 (ddd, J=16,0, 7,3, 2,4 Hz, 1 H) 2,53 -2,58 (m, 1 H) 2,74 (ddd,
J=16,0, 5,5, 2,0 Hz, 1 H) 2,94 (dd, J=9,0, 1,7 Hz, 1 H) 3,29 (td, J=5,9, 2,0 Hz, 1 H) 3,68
(d, J=5,9 Hz, 2 H) 3,75 - 3,82 (m, 1 H) 3,82 - 3,90 (m, 1 H) 9,73 (t, J=2,4 Hz, 1 H).

So d6 B; Piéu ché hop chat c6 cong thie B-3

. _ms_ . s ) S
HO A~ _Z S Tso A _F :
© Et,N  © Nal ! Z
P - OMPM -
OMPM DM DMF OMPM
B-1 B-2 80°C

Vidu 8:

(2S,3S)-3-((4-metoxybenzyl)oxy)-2-metyl-5-(trimetylsilyl)pent-4-yn-1-yl
4-metylbenzensulfonat (hop chit c6 cong thirc B-2)

. ;s L

OMPM DCM OMPM

B-1 B-2

Trong mdi trudong nito, dung dich chta hop chat cé coéng thic B-1:
(25,35)-3-((4-metoxybenzyl)oxy)-2-metyl-5-(trimetylsilyl )pent-4-yn-1-ol (11,08¢g,
36,15mmol) thu duoc bang phuong phap theo Cong bd don qudc t& WO 9317690 Al/don
dang ky sang ché My sé US 5436238 A (CAS No; 157323-41-6) trong DCM (330ml)
dugc cho thém Et;N (12,6ml, 90,4mmol) va p-toluensulfonyl clorua (8,27g, 43,4mmol) &
nhiét do trong phong. Hon hop phan tng dugc khudy & nhiét do trong phong qua dém.
Hon hop nay dugc rira béng NaHCOj; bdo hoa va nudc mudi, lam khod béng MgSQ,, loc,
sau d6 dugc ¢ dudi ap sudt giam. Sac ky nhanh phan can nay trén silicagel (silicagel 60,
dang hinh cdu, 40-50pum, Kanto Chemical) bing cach st dung 0% dén 10%
EtOAc/heptan thu dugc hop chit néu ¢ dé muc nay (hop chat ¢ cong thic B-2, 17,7g,
hiéu suat 93%).

'"H NMR (500 MHz, CLOROFOM-d) & ppm 0,17 (s, 9 H) 1,02 (d, J=6,8 Hz, 3 H)
2,10 - 2,18 (m, 1 H) 2,44 (s, 3 H) 3,82 (s, 3 H) 3,99 (d, J=6,8 Hz, 1 H) 4,04 - 4,07(m, 2
H) 433 (d, J=11,2 Hz, 1 H) 4,66 (d, J=11,2 Hz, 1 H) 6,87 (d, ]=8,3 Hz, 2 H) 7,21 (d,
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J=8,3 Hz,2 H) 7,33 (d, J=8,8 Hz, 2 H) 7,77 (d, J=8,8 Hz, 2 H).
Vidu9:

((3S,4R)-5-i0odo-3-((4-metoxybenzyl)oxy)-4-metylpent- 1-yn-1-yDtrimetylsilan (hop chét
B-3)

TMS

: TMS Nal :
Ts0. A F L F

OMPM DMF OMPM

B-2 B-3

Trong moi truong nito, dung dich chia hop chit c6 coéng thuc B-2:
(2S,35)-3-((4-metoxybenzyl)oxy)-2-metyl-5-(trimetylsilyl)pent-4-yn-1-yl
4-metylbenzensulfonat (17,7g, 38,4mmol) dugc mo ta trong Vi du 8 trong DMF (360ml),
dugc cho thém Nal (7,49g, 50,0mmol) & nhiét do trong phong. Hon hop phéan tmg dugc
khudy & nhiét do 80°C trong 2 gid. Cho thém tiép 2,0g Nal vao hdn hop phan tng. Hon
hop phan g nay dugc khudy trong 1,5 gio & nhiét do 80°C, sau d6 duoc lam ngudi dén
nhiét do trong phong. Hon hop dugc pha loing bang ete dietyl, rira bang nudc va nuée
mubi, 1am kho bang MgSO,, duoc loc va co dudi ap suat giam. Sic ky nhanh phin cin
nay trén silicagel (silicagel 60, dang hinh cau, 40-50pum, Kanto Chemical) bang cach sir
dung 10% dén 20% EtOAc/heptan thu dugc hop chit néu & dé muc nay (hop chat co
cong thic B-3, 14,3g, hiéu suit 89%).

'"H NMR (500 MHz, CLOROFOM-d) & ppm 0,21 (s, 9 H) 1,10 (d, J=6,8 Hz, 3 H)
1,74 - 1,84 (m, 1 H) 3,30 - 3,37 (m, 2 H) 3,82 (s, 3 H) 3,96 (d, J=7,3 Hz, 1 H) 4,44 (d,
J=112 Hz, 1 H) 4,73 (d,J=11,2 Hz, 1 H) 6,89 (d, J=8,8 Hz, 2 H) 7,30 (d, J=8,8 Hz, 2 H).
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So do C; Piéu ché hop chdt cé cong thire C-8

- TMS ~OMPM
" #Z  tBuWi TBSO
OMPM Ete TBSO i o I TMS
-78°C =
B-3 c-1
: chét xtc =
~_~OMPM  tac AIBN -
H OTBS” "
K:CO3  TBSO o BusSnH
MeOH TBSO ) o O toluen
- 80°C
C-2
Dess-Martin :
2 Periodinan
DCM DCM

TsCl TBSO
A
Py, DMAP TsO
DCM H o !
C-5 C-6

Dialyl
NaNg TBSO PPh; dicacbonat
pmMso  Nesog | THF-Nwéc EtsN
. H-H: . - THF
85°C, 24 gior - 90°C, 16 gi¢
Cc-7

Vidu 10:

(28,68S,7S)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-7-((4-metoxybenzyl)oxy)-6-mety
1-9-(trimetylsilyl)non-8-yn-4-ol (hop chat ¢ cong thirc C-1)
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A-7 B-3

Trong mdi trudng argon, dung dich chira hop chét c6 cong thirc B-3:
((3S,4R)-5-10do-3-((4-metoxybenzyl)oxy)-4-metylpent-1-yn- [ -yl)trimetylsilan (1408mg,
3,382mmol) dugc mo ta trong Vi du 9 trong ete dietyl (25ml) & nhiét do -78 °C duoc cho
thém tert-butyllithi (1,61M trong pentan, 4,11ml, 6,62mmol). Hon hop phan tmg duoc
khudy & nhiét do -78°C trong 45 phut. Hop chét ¢ cong thuc A-7:
(S)-3-((25,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((zterz-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)butanal (825mg, 1,47mmol) duoc
mo ta trong Vi du 7 trong 5,0ml chira ete dietyl duoc cho thém vao hdon hop phan tng &
nhiét do -78 °C. Hon hop phan tng duoc khudy ¢ nhiét do -78°C trong 60 phut. Hon hop
phan Gmg nay dugc t6i bang dung dich NH,C1 bdo hoa. Lép hitu co duoc rira bing nudc
mubi, 1am kho bang Na,SOy, sau d6 dugc c6 dudi ap suat giam. Sic ky nhanh phan can
nay trén silicagel bang cach st dung 0% dén 25% EtOAc/heptan thu dugc hop chit néu &
dé muc nay (hop chét c6 cong thirc C-1, 1167mg, hiéu suit 93%).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,00 - 0,12 (m, 21 H) 0,15 - 0,24 (m,
6 H) 0,82 - 0,96 (m, 30 H) 1,03 (d, J=6,3 Hz, 3H) 1,38 - 1,55 (m, 1H) 1,68 - 1,99 (m, 4
H) 2,10 - 2,30 (m, 2 H) 2,76 - 2,87 (m, 1 H) 3,15 (d, J=9,75 Hz, 1 H) 3,33 - 3,38 (m, 1 H)
3,56 -4,02 (m, 9 H) 4,37 - 4,50 (m, 1 H) 4,64 - 4,78 (m, 1 H) 6,83 - 6,88 (m, 2H) 7,23 -
7,35 (m, 2H).

Vidu 11:
(2S,6S,7S,E)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-7-((4-metoxybenzyl)oxy)-6-mety
1-9-(tributylstannyl)non-8-en-4-ol (hop chat c6 cong thirc C-3)
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OMPM OMPM chét xic tac AIBN
TB H B
B0t OTBS K:COs  Tgso.fy . 9TBS BusSnH
oH oH '
TBSO 5 TMS MeOH TBSO 5 toluen

H H: H H: 80°C

C-1 C-2

Dung dich chta hop chat  ¢é cong thuc C-1: (2S5,6S,7S)-2-
((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-butyldimetylsilyl)oxy)metyl
)tetrahydro-2H-pyran-2-yl)-7-((4-metoxybenzyl)oxy)-6-metyl-9-(trimetylsilyl)non-8-yn-
4-ol (1165mg, 1,37mmol) dugc md ta trong Vi du 10 trong MeOH (20ml) ¢ nhiét do
20°C duge cho thém K,CO5 (189mg, 1,37mmol). Hdn hop phan ung duoc khudy & nhiét
do 20°C trong 2 gio. Hon hop phan Gng nay duoc pha loang biang EtOAc va toi bang
dung dich NH,Cl béo hoa, sau d6 cac 16p dugc tach ra. Lop nudc duge chiét bang EtOAc.
Céc chit chiét hitu co két hop dugc rira bang nude mudi, 1am khé bang MgSO,, duge loc
va c6 dudi ap sut giam. Sic ky nhanh phan can nay trén silicagel bang cach st dung 0%
dén  15% EtOAc/heptan thu dugc hop chit c¢6 coéng thic C-2:
(25,6S,75)-2-((2S,3S,5R,6R)-3,5-bis((tert- butyldimetylsilyl)oxy)-
6-(((tert-butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-7-((4-metoxybenzyl)oxy
)-6-metylnon-8-yn-4-ol (1050mg, hiéu suit 98%). ESI-MS (m/z): 801,50 [M+Na]"

Trong mdi truong nito, dung dich chia hop chit c6 cong thuc C-2:
(2S,6S,7S)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((ztert-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-7-((4-metoxybenzyl)oxy)-6-mety
Inon-8-yn-4-ol (780mg, 1,00mmol) thu dugc trén day trong toluen (15ml) & nhiét do
20°C  dugc cho thém  tri-n-butyltin = hydrua  (2,5ml, 9,36mmol) va
2,2"-azobis(isobutyronitril) (82mg, 0,50mmol). Hon hop phéan tng duoc khudy & nhiét do
90°C trong 15 phut. Hon hop phan ung nay duoc c¢6 dudi ap suit giam. Sic ky nhanh
phan can nay trén silicagel bang cach st dung 0% dén 15% EtOAc/heptan thu dugc hop

chat néu ¢ dé muc nay (hop chit c6 cong thuc C-3, 970mg, hiéu suat 91%).

'"H NMR (500 MHz, CLOROFOM-d) & ppm 0,02 - 0,13 (m, 18 H) 0,84 - 0,96 (m,
48 H) 1,22 - 1,37 (m, 6 H) 1,47 - 1,56 (m, 7 H) 1,72 - 1,90 (m, 3 H) 1,95-2,03 (m, 1 H)
2,11 -2,28 (m, 2 H) 2,82 - 2,86 (m, 1 H) 3,08 - 3,15 (m, 1 H) 3,33 - 3,40 (m, 1 H) 3,43 -
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3,53 (m, 1 H) 3,58 - 3,87 (m, 8 H) 4,25 - 431 (m, | H) 4,49 - 4,54 (m, 1 H) 5,83 (dd,
=193, 7,6Hz, 1 H) 6,05 - 6,13 (m, 1 H) 6,83 - 6,90 (m, 2 H) 7,24 (d, J=8,8 Hz, 2 H).

Vidu 12:
(2S,6S,7S,E)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-9-iodo-7-((4-metoxybenzyl)oxy)-
6-metylnon-8-en-4-on (hop chat c6 cong thic C-4)

Dess-Martin
Periodinan

DCM

C-3 c-4

Trong mdi trudng nito, dung dich chira hop chit cé cong thiac C-3:
(2S,6S,7S)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-7-((4-metoxybenzyl)oxy)-6-mety
1-9-(tributylstannyl)non-8-en-4-ol (970mg, 0,91mmol) dugc md ta trong Vi du 11 trong
30ml DCM ¢ nhiét dd 5°C duogc cho thém iodin (242mg, 0,95mmol) trong DCM (6ml)
cho dén khi né duy tri duoc mau iot. Hon hop phan ung duoc t6i bang dung dich Na,SOs
bdo hoa va cac 16p duogc tach ra. Lép nude duge chiét bang DCM. Cac chat chiét hitu co
két hop duogc rira bang nude mudi. Cac 16p hitu co két hop duoc lam kho bang Na,SO,,
duoc loc va cd dudi ap suét giam. Sic ky nhanh phan can nay trén silicagel bang cach st
dung 0% dén 25% EtOAc/heptan thu duoc hop chat
(28,6S,7S,E)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-
butyldimetylsilyl)oxy)metyl)tetrahydro-2H-pyran-2-yl)-9-iodo-7-((4-metoxybenzyl)oxy)-
6-metylnon-8-en-4-ol (768mg, hiéu suit 93%).

Trong mdi trudng nito, dung dich chira hop chét (28,6S,7S,E)-2-

((2S,3S,5R,6R)-3, 5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-butyldimetylsilyl)oxy)metyl
)tetrahydro-2H-pyran-2-yl)-9-iodo-7-((4-metoxybenzyl)oxy)-6-metylnon-8-en-4-ol

(768mg, 0,85mmol) thu dugc trén day trong DCM (25ml) & nhiét do trong phong dugc
cho thém NaHCO; (17,8mg, 0,21mmol) va Dess-Martin periodinan (485mg, 1,14mmol).
Hon hop phan ung dugce khudy ¢ nhiét do trong phong trong 4 gid. Hon hop phan tng
nay duoc pha loing bang DCM va t6i bang dung dich NaHCO; bao hoa va dung dich
Na,SO; bio hoa, va sau do cac 16p duoc tach ra. Lép nudc duoc chiét bing DCM. Céac

chat chiét hitu co két hop duoc rira bang nude mudi, lam kho bang MgSO,, duoc loc va
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o du6i 4p suat giam. Sic ky nhanh phan can nay trén silicagel bang cach sir dung 0%
dén 20% EtOAc/heptan thu duoc hop chét néu ¢ dé muc nay (hop chét cé cong thic C-4,
776mg, hiéu suét dinh luong).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,00 (s, 3 H) 0,03 - 0,07 (m, 12 H)
0,10 (s, 3 H) 0,81 (d, J=6,3 Hz, 3 H) 0,84 (d, J=6,3 Hz, 3 H) 0,89 (s, 9 H) 0,91 (s, 9 H)
0,92 (s, 9 H) 1,80 (dt, J=15,0, 4,5 Hz, 1 H) 1,99 (dt, J=15,0, 2,5 Hz, 1 H) 2,17 (dd, J=16,6,
10,2 Hz, 1 H) 2,20 - 2,29 (m, 2 H) 2,43 - 2,48 (m, 1 H) 2,54 (d, J=12,7 Hz, 1 H) 2,87 (dd,
J=9,0, 1,7 Hz, 1 H) 2,99 (dd, J=16,6, 2,9 Hz, 1 H) 3,27 (td, J=5,8, 2,4 Hz, 1 H) 3,50 -
3,56 (m, 1 H) 3,66 - 3,74 (m, 2H) 3,75 - 3,78 (m, 1 H) 3,80 (s, 3 H) 3,81 - 3,85 (m, 1 H)
4,26 (d, J=11,7 Hz, 1 H) 4,50 (d, J=11,7 Hz, 1 H) 6,26 (d, J=14,6 Hz, 1 H) 6,42 (dd,
J=14,6, 7,8 Hz, 1 H) 6,87 (d, J=8,3 Hz, 2 H) 7,21 (d, J=8,3 Hz, 2 H). ESI-MS (m/z):
927,39 [M+Na]"

Vidu 13:

(2S,6S,7S,E)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-
(hydroxymetyl)tetrahydro-2H-pyran-2-yl)-9-iodo-7-((4-metoxybenzyl)oxy)-6-
metylnon-8-en-4-on (hop chit ¢ cong thirc C-5)

C-4 C-5

Dung dich chtra hop chit c6 cong thuc C-4: (2S,6S,7S,E)-2-
((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-(((tert-butyldimetylsilyl)oxy)metyl
)tetrahydro-2H-pyran-2-yl)-9-iodo-7-((4-metoxybenzyl)oxy)-6-metylnon-8-en-4-on
(600mg, 0,66mmol) dugc mé ta trong Vi du 12 trong THF (5,0ml), IPA (5,0ml) va
t-BuOH (5,0ml) & nhiét d6 4°C dugc cho thém axit (1S)-(+)-10-Camphorsulfonic
(154mg, 0,66mmol). Hn hop phan tng duoc khudy & nhiét do 4°C trong 20 gio. Hon
hop phan Gng nay duoc pha lodng bang EtOAc va toi bang dung dich NaHCOs bio hoa,
sau d6 cac 16p duge tach ra. Lép nude duoc chiét bang EtOAc. Cac chét chiét hiru co két
hop duoc rira bang nude mudi, 1am khé bang MgSO,, duoc loc va ¢6 dudi ap suét giam.
Sic ky nhanh phén cin nay trén silicagel bang cach st dung 0% dén 35% EtOAc/heptan
thu duoc hop chét néu & dé muc nay (hop chit c6 cong thirc C-5, 500mg, hiéu suat 95%).

'"H NMR (500 MHz, CLOROFOM-d) & ppm 0,01 (s, 3 H) 0,04 (s, 3 H) 0,07 (s, 3
H) 0,11 (s, 3 H) 0,86 - 0,91 (m, 15 H) 0,93 (s, 9 H) 1,83 (dt, J=14,9, 4,8 Hz, 1 H) 1,93 -
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2,00 (dt, J=14,9,4,8 Hz, 1 H) 2,19 - 2,26 (m, 1 H) 2,29 (dd, J=14,9, 5,6 Hz, 1 H) 2,39 (dd,
J=16.,6, 8,3 Hz, 1 H) 2,44 - 2,66 (m, 4 H) 2,91 (dd, J=9,5, 1,7 Hz, 1 H) 3,36 - 3,41 (m, 1
H) 3,48 (td, J=11,3, 2,7 Hz, 1 H) 3,59 (t, J=7,1 Hz, 1 H) 3,74 - 3,78 (m, 2 H) 3,80 (s, 3 H)
3,85 (m, 1 H) 4,25 (d, J=11,2 Hz, 1 H) 4,46 (d, J=11,2 Hz, 1 H) 6,28 (d, J=14,6 Hz, 1 H)
6,43 (dd, J=14,6, 7,8 Hz, 1 H) 6,87 (d, J=8,8 Hz, 2 H) 7,21 (d, J=8,8 Hz, 2 H). ESI-MS
(m/z): 813,30 [M+Na]"

Vidu 14:

((2R,3R,58,65)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-((2S,6S,7S,E)-9-i0do-7-((4-
metoxybenzyl)oxy)-6-metyl-4-oxonon-8-en-2-yl)tetrahydro-2H-pyran-2-yl)metyl
4-metylbenzensulfonat (hop chét cé cong thirc C-6)

Trong mdi truong nito, dung dich chta hop chit c6 cong thac C-5:
(25,68S,7S,E)-2-((2S,3S,5R,6R)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-
(hydroxymetyl)tetrahydro-2H-pyran-2-yl)-9-i0odo-7-((4-metoxybenzyl)oxy)-6-
metylnon-8-en-4-on (500mg, 0,63mmol) dugc mo ta trong Vi du 13 trong DCM (10ml) ¢
nhiét do 5°C duoc cho thém pyridin (2,54ml, 31,6mmol), p-toluensulfonyl clorua (723mg,
3,79mmol) va 4-dimetylaminopyridin (77mg, 0,63mmol). Hon hop phan tung dugc khudy
¢ nhiét do trong phong trong 24 gio. p-Toluensulfonyl clorua (150mg, 0,79mmol) dugc
cho thém vao hén hop phan ing & nhiét do trong phong. Sau d6, hdn hop phan tmg duoc
khudy & nhiét do trong phong trong 8 gio. Hon hop phan tmg nay duoc pha lodng bing
DCM va to61 béng dung dich NaHCO; bao hoa, sau do6 cac l6p dugc tach ra. Lop nudce
duoc chiét bang DCM. Céc chét chiét hiru co két hop duoc rira bang nude mudi, lam kho
bang Na,SO,, dugc loc va c¢b dudi ap suat giam. Sac ky nhanh phan cin nay trén silicagel
bang cach sir dung 0% dén 25% EtOAc/heptan thu dwoc hop chét néu & dé muc nay (hop
chat c¢6 cong thitc C-6, 560mg, hiéu suat 94%).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,01 (s, 3 H) 0,04 (s, 3 H) 0,04 (s, 3
H) 0,08 (s, 3 H) 0,81 (d, J=6,8 Hz, 3 H) 0,83 (s, 9 H) 0,86 (d, J=6,8 Hz, 3 H) 0,89 (s, 9 H)
1,81 (dt, J=14,9,4,5Hz, 1 H) 1,91 - 1,96 (m, 1 H) 2,15 - 2,32 (m, 3 H) 2,36 - 2,42 (m, 1
H) 2,43 (s, 3 H) 2,57 (d, J=12,7 Hz, 1 H) 2,77 (dd, J=16,6, 3,4 Hz, 1 H) 2,87 (dd, J=9,0,
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1,7 Hz, 1 H) 3,53 - 3,58 (m, 2 H) 3,70 - 3,75 (m, 1 H) 3,80 - 3,85 (m, 1H) 3,81 (s, 3 H)
4,06 (dd, J=10,0, 5,0 Hz, 1 H) 4,08 - 4,16 (m, 1 H) 4,28 (d, J=11,2 Hz, 1 H) 4,51 (d,
J=11,2 Hz, 1 H) 6,30 (d, J=14,6 Hz, 1 H) 6,45 (dd, J=14,6, 7,8 Hz, 1 H) 6,88 (d, J=8,8 Hz,
2 H) 7,24 (d, 1=8,8 Hz, 2 H) 7,31 (d, J=8,3 Hz, 2 H) 7,76 (d, J=8,3 Hz, 2 H).

Vidu 15:

(2S,6S,7S,E)-2-((2S,3S,5R ,6R)-6-(azidometyl)-3,5-bis((fert-butyldimetylsilyl)oxy)
tetrahydro-2H-pyran-2-yl)-9-iodo-7-((4-metoxybenzyl)oxy)-6-metylnon-8-en-4-on  (hop
chat ¢6 cong thirc C-7)

C-6

Trong mdi trudng nito, dung dich chia hop chit cé cong thuc C-6:
((2R,3R,58S,6S)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-((2S,6S,7S,E)-9-i0do-7-((4-
metoxybenzyl)oxy)-6-metyl-4-oxonon-8-en-2-yl)tetrahydro-2H-pyran-2-yl)metyl
4-metylbenzensulfonat (560mg, 0,59mmol) dugc moé ta trong Vi du 14 trong DMSO
(5,6ml) & nhiét do 20°C duoc cho thém natri azit (385mg, 5,92mmol). Hon hgp phan tng
duoc khuéiy ¢ nhiét do 85°C. Sau 2 gio, natri azit (100mg, 1,54mmol) dugc cho thém vao
hén hop phan tng, sau d6 hon hop phan tmg nay duoc khudy & nhiét do 85°C trong 14
gio. Hon hop phan tng duoc pha lodng bang EtOAc va t6i bang H,0, sau d6 cac 1op
duge tach ra. Cac chét chiét hitu co duge rira 1an luot bang nude va nude mudi. Cac 16p
hitu co két hop dugce 1am khé bang Na,SO,, duoc loc va ¢d dudi ap sudt giam dé thu
duoc phan can thé. Sic ky nhanh phan cin nay trén silicagel bang cach st dung 0% dén
15% EtOAc/heptan thu dugc hop chit néu & dé muc nay (hop chét cé cong thie C-7,
298mg, hiéu suét 62%).

'"H NMR (500 MHz, CLOROFOM-d) & ppm 0,03 (s, 3 H) 0,06 (s, 3 H) 0,07 (s, 3
H) 0,10 (s, 3 H) 0,84 (d, ]=6,8 Hz, 3 H) 0,85 (d, J=6,8 Hz, 3 H) 0,91 (s, 9 H) 0,92 (s, 9 H)
1,86 (dt, J=15.,0, 4,7 Hz, 1 H) 1,98 (dt, J=15,0, 2,9 Hz, 1 H) 2,19 - 2,32 (m, 3 H) 2,41 -
2,49 (m, 1 H) 2,58 (d, J=12,7 Hz, 1 H) 2,94 (dd, J=16,6, 2,9 Hz, 1 H) 2,98 (dd, J=8,8, 2.0
Hz, 1 H) 3,02 (dd, J=12,7, 2,9 Hz, 1 H) 3,47 (dt, J=8,8, 2,7 Hz, 1 H) 3,49 - 3,54 (m, | H)
3,63 (dd, J=12,7, 8,8 Hz, 1 H) 3,69 - 3,73 (m, 1 H) 3,81 (s, 3H) 3,83 - 3,88 (m, 1 H) 4,26
(d, I=11,7 Hz, 1 H) 4,50 (d, J=11,7 Hz, 1 H) 6,26 (d, J=14,6 Hz, 1 H) 6,42 (dd, J=14,6,
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7,8 Hz, 1 H) 6,87 (d, J=8,8 Hz, 2 H) 7,22 (d, J=8,8 Hz, 2 H).
Vidu l6:

(((2R,3R,58,6S)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-((2S,6S,7S,E)-9-10do-7-((4-
metoxybenzyl)oxy)-6-metyl-4-oxonon-8-en-2-yl)tetrahydro-2H-pyran-2-yl)metyl)
carbamat (hop chat c6 cong thic C-8)

Dialy!
~OMPM PPh; dicacbonat
TBSO
X THF-Nwoc EtsN
N3 o T | 90°C,16giv THF

Dung dich chira hop chét ¢6 cong thic C-7: (25,6S,7S,E)-2-((2S,3S,5R,6R)-
6-(azidometyl)-3,5-bis((tert-butyldimetylsilyl)oxy)tetrahydro-2H-pyran-2-yl)-9-
iodo-7-((4-metoxybenzyl)oxy)-6-metylnon-8-en-4-on (298mg, 0,37mmol) dugc mod ta
trong Vi du 15 trong THF (10ml) va nudc (1,0ml) ¢ nhiét do 20°C dugc cho thém
triphenylphosphin (1437mg, 5,478mmol). Hon hop phan ung dugc khudy & nhiét do
70°C trong 1,5 gid. Hon hop phan tng nay duoc ¢d dudi ap suat giam dé thu duoc amin
tho. Dung dich chtra amin thé thu dugc trén day trong THF (10ml) ¢ nhiét do 5°C duoc
cho thém Et;N (0,51ml, 3,66mmol) va dialyl dicacbonat (341mg, 1,83mmol). Hon hop
phan tng duoc khudy ¢ nhiét do trong phong trong 60 phat. Hon hop phan tng dugc co
dudi ap suat giam. Séc ky nhanh phan cin nay trén silicagel bang cach st dung 0% dén
25% EtOAc/heptan thu duogc hop chit néu & dé muc nay (hop chét cé cong thirc C-8,
300mg, hiéu suat 94%).

'H NMR (500 MHz, CLOROFOM-d) & ppm 0,05 - 0,07 (m, 9 H) 0,11 (s, 3 H)
0,85 (d, J=6,3 Hz, 3 H) 0,87 (d, J=6,3 Hz, 3 H) 0,90 (s, 9 H) 0,93 (s, 9 H) 1,80 (dt, J=15,0,
44 Hz, 1 H) 1,96 (dt, J=15,0,2,8 Hz, 1 H) 2,16 - 2,29 (m, 2 H) 2,32 - 2,39 (m, 1 H) 2,53
-2,60 (m, 3 H) 2,86 (d, I=7,3 Hz, 1 H) 3,04 - 3,11 (m, 1 H) 3,30 - 3,34 (m, 1 H) 3,38 -
3,48 (m, 1 H) 3,58 (t, J=7,1 Hz, 1 H) 3,70 - 3,76 (m, 1 H) 3,80 (s, 3 H) 3,81 - 3,84 (m, 1
H) 4,25 (d, J=11,2 Hz, 1 H) 4,46 (d, J=11,2 Hz, 1 H) 4,53 - 4,63 (m, 2 H) 5,19 (dd,
J=10,7,1,5Hz, 1 H) 5,32 (d, J=17,1 Hz, 1 H) 5,47 (d, J=6,8 Hz, 1 H) 5,88 - 5,99 (m, 1 H)
6,28 (d, J=14,6 Hz, 1 H) 6,43 (dd, J=14,6, 7,8 Hz, 1 H) 6,87 (d, J=8,8 Hz, 2 H) 7,21 (d,
J=8,8 Hz, 2 H). ESI-MS (m/z): 896,34 [M+Na]"
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So dé D; Diéu ché hop chat c¢é cong thire D-7

1,8- 6] O/
bis(dimetylamino) |

N NH
naphtalen cl O‘é—O D-2
MeCN Cl—Cr |

LiCl

Dess-Martin
Periodinan
NaHCOs3
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Trong moi truong nito (trong hdp gang tay), dung dich chtra hop chét c6 cong thirc
D-2: (S)-N-(2-(4-isopropyl-4,5-dihydrooxazol-2-yl)-6-metoxyphenyl)
metansulfonamit (155mg, 0,497mmol) thu duoc biang phuong phap theo tai liéu Organic
Letters  (2002), 4  (25), 4431-4434 (CAS No; 546141-34-8) va
1,8-bis(dimetylamino)naphtalen (107mg, 0,497mmol) trong MeCN (0,75ml) duoc cho
thém crom(Il) clorua (55.5mg, 0,452mmol) va sau d6 hon hop tao thanh dugc khudy
trong hdp gang tay ¢ nhiét do trong phong trong 1 gio. Dung dich mau xanh 14 cay tao
thanh dwoc cho thém vao hén hop chira hop chit co cong thic C-8: alyl
(((2R,3R,5S,68)-3,5-bis((tert-butyldimetylsilyl)oxy)-6-((2S,6S,7S,E)-9-i0do-7-((4-
metoxybenzyl)oxy)-6-metyl-4-oxonon-8-en-2-yl)tetrahydro-2H-pyran-2-yl)metyl)
carbamat (99,0mg, 0,113mmol) dugc md ta trong Vi du 16, hop chit co cong thac D-1
(80,0mg, 0,09mmol) thu duoc bang phuong phép theo tai liéu: Journal of the American
Chemical Society (1992), 114 (8), 3162-3164 (CAS No; 157322-23-1), hop chit c6 cong
thire D-3: diclo(2,9-dimetyl-1,10-phenanthrolin)niken (0,46mg, 1,36pmol) thu dugc bang
phuong phap theo tai liéu: Journal of the American Chemical Society (2009), 131(42),
15387 - 15393 (CAS No; 21361-04-6) va lithi clorua (3,83mg, 0,09mmol). Hon hgp phan
ung duoc khudy trong hop gang tay & nhiét do trong phong trong 60 phut. Sau d6, hon
hop phan tng nay dugc ldy ra khoi hop gang tay, pha lodng bang ete dietyl-EtOAc (5,0ml
- 5,0ml), tiép d6 Florisil® (1600mg, 15,94mmol) (CAS No; 1343-88-0) dugc cho thém
vao hdn hop nay. Sau dé, hdn hop duge khudy & nhiét do trong phong trong 30 phut. Hon
hop nay dugc loc (Celite™), rira bing EtOAc/heptan = 2/1, sau dé phan nuée loc dugc cd
dudi ap suét giam. Sic ky nhanh phan can nay trén silicagel bang cach st dung 3% dén
55% EtOAc/heptan thu dugc hop chit néu & dé muc nay (hop chét c6 cong thirc D-4,
140mg, hiéu suat 95%).

Vi du 18: Hop chét ¢ cong thirc D-5
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Periodinan
NaHCO3;

DCM

Trong méi truong nito, dung dich chia hgp chat cé cong thic D-4 (140mg,
0,09mmol) duoc md ta trong Vi du 17 trong DCM (5,0ml) ¢ nhiét do 5°C dugc cho thém
NaHCOs (28,8mg, 0,34mmol) va Dess-Martin periodinan (72,7mg, 0,17mmol). Hoén hop
phan ing dugc khudy & nhiét do trong phong trong 60 phut. Hon hop phan ang dugc pha
lodng bang DCM va t6i bang dung dich NaHCOs bdo hoa va dung dich Na,SO; bao hoa,
va sau do cac lop dugc tach ra. Lép nude dugc chiét bing DCM. Céc chit chiét hitu co
két hop dugc rtra bé‘mg nude mudi, lam kho béng Na,SO,, dugce loc va c6 dudi ap suéf
giam. Séc ky nhanh phin can nay trén silicagel bing cach st dung 2% dén 60%
EtOAc/heptan thu dugc hop chét néu & dé muc nay (hop chit c6 cong thirc D-5, 120mg,
86%).

'H NMR (500 MHz, BENZENE-d6) & ppm 0,01 - 0,05 (m, 9 H) 0,10 - 0,12 (m, 6
H) 0,15 (s, 3 H) 0,76 (d, J=6,1 Hz, 3 H) 0,96 (s, 9 H) 1,02 (s, 9 H) 1,04 (s, 9 H) 0,95 -
1,10 (m, 7H) 1,20 (d, J=7,3 Hz, 3 H) 1,31 - 1,37 (m, 3 H) 1,41 (dd, J=12.,8, 4,9 Hz, 1 H)
1,40 - 1,58 (m, 4 H) 1,59 - 1,64 (m, 1 H) 1,69 - 1,89 (m, 3H) 1,90 - 1,99 (m, 2 H) 2,02 -
2,25 (m, 8 H) 2,26 - 2,48 (m, 6 H) 2,49 - 2,70 (m, 6 H) 2,71 - 2,84 (m, 2 H) 3,00 - 3,07
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(m, 1 H) 3,12 - 3,30 (m, 4 H) 3,36 (s, 3 H) 3,40 (br.s, 1 H) 3,44 - 3,53 (m, 2 H) 3,65 (dd,
J=6,4, 4,0 Hz, 1 H) 3,69 - 3,84 (m, 4H) 3,86 - 4,03 (m, 4H) 4,07 - 4,17 (m, 3 H) 4,27 -
429 (m, 1H) 4,27 (d, J=11,0 Hz, 1H) 4,48 - 4,58 (m, 1 H) 4,49 (d, J=11,0 Hz, 1H) 4,65 -
470 (m, 2 H) 4,68 (d, J=5,5 Hz, 1H) 4,74 - 4,86 (m, 2H) 4,78 (s, 1H) 4,93 (s, 1 H) 5,05
(d, J=10,4 Hz, 1 H) 5,09 (br. s., 1 H) 5,19 (br. s., 1 H) 5,30 (dd, J=17,1, 1,2 Hz, 1 H) 5,82
(d, J=8,0 Hz, 1 H) 5,86 - 5,96 (m, 1 H) 6,46 (d, J=15,9 Hz, 1 H) 6,84 - 6,92 (m, 3 H) 7,31
(d, J=8,6 Hz, 2 H).

Vi du 19: Hop chit c6 cong thire D-6

TBAF
Imidazol
hydroclorua DDQ
O DMF-THF DCM-t-BuOH-chét
WH dém cé d6 pH =7

Imidazol hydroclorua (155mg, 1,48mmol) dugc hoa tan trong DMF (2,9ml) dé thu
dugc dung dich imidazol hydroclorua 0,5M trong DMF. 1,0ml dung dich nay dugc tron
v6i 1,0ml TBAF (1,0M, dung dich THF) dé thu duoc dung dich da tron so bd ctia TBAF
0,5M va imidazol hydroclorua 0,25M trong THF-DMF (1:1). Trong mdi trudng nito,
dung dich chira hop chét ¢ cong thie D-5 (80,0mg, 0,05mmol) dugc mo ta trong Vi du
18 trong DMF (7,0ml) ¢ nhiét do 20°C duogc cho thém 0,588ml dung dich da tron so bd
cia TBAF (0,5M) va imidazol hydroclorua (0,25M) trong THF-DMF (1:1) diéu ché dugc
trén day. Hon hop phan tng nay duogc khudy & nhiét do trong phong trong 14 gio. 1,6g
CaCO; va 4,0g Dowex” 50WX8 (dang hydro, ray c& 200-400, SIGMA-ALDRICH) duogc
cho thém vao hon hop phan tng. Hon hop nay dugc khudy ¢ nhiét do trong phong trong
2 gid. Sau dé, hdn hop nay duge pha lodng bing EtOAc, tiép d6 duge loc (Celite®), rua
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bang EtOAc. Phan nuéc loc duge co dudi p suat giam dé thu duoc phan can tho.
1000mg CaCO; va 2,25¢g Dowex"” 50WX8 dugc cho thém vao dung dich EtOAc (6,0ml)
chira phan can thd. Hon hop nay dugc khudy & nhiét do trong phong trong 2,5 gid. Sau
d6, hdn hop dugc pha lodng bang EtOAc, dugc loc (Celite®), rra bang EtOAc. Phan
nude loc duge ¢d dudi ap sudt giam dé thu duge phan can thé (63,0mg). Dung dich chira
phan can thd (63,0mg) thu dugc trén day trong DCM (6,0ml), t-BuOH (0,6ml) va dung
dich dém phosphat d6 pH = 7 (0,6ml, 1/15M) & nhiét do trong phong dugc cho thém
DDQ (111mg, 0,49mmol). Hon hop phan Gmg duoc khudy & nhiét d trong phong trong
45 phut. Hon hop phan Gng nay dugc toi bang dung dich NaHCO; bdo hoa, sau dé pha
lodng bing DCM va cac 16p duoc tach ra. Lop nuéce duge chiét bing DCM (3 lan). Cac
cht chiét hitu co két hop duoc lam kho bang Na,SO,, dugc loc va c6 dudi ap suit giam.
Sic ky nhanh phdn can nay trén silicagel NH bing cach st dung 10% dén 100%
EtOAc/heptan, sau do st dung 10% MeOH/ EtOAc thu dugc hop chéit néu ¢ d& muc nay
gan nhu tinh khiét (hop chat c6 cong thic D-6, 15,0mg, 27%).

'H NMR (500 MHz, METANOL-d4) & ppm 0,97 (d, J=7,0 Hz, 3 H) 0,97 (d, J=7,0
Hz, 3 H) 1,00 - 1,02 (m, 1 H) 1,05 (d, J=7,3 Hz, 3 H) 1,09 (d, J=6,3 Hz, 3 H) 1,31 - 1,45
(m, 6H) 1,46 - 1,63 (m, SH) 1,64 - 1,75 (m, 3 H) 1,80 - 1,86 (m, 2 H) 1,87 - 1,93 (m, 2 H)
1,94 - 2,11 (m, 9H) 2,13 - 2,27 (m, 8H) 2,33 (d, J=2,4 Hz, 2 H) 2,39 (dd, J=13,4, 6,1 Hz,
1 H) 2,44 (dd, J=17,6, 2,0 Hz, 1 H) 2,55 (dd, J=17.,6, 9,3 Hz, 1 H) 2,75 - 2,84 (m, 1 H)
2,97 (dd, J=9,3, 2,0 Hz, 1 H) 3,21 (dd, J=6,6, 4,6 Hz, 1 H) 3,32 (m, 1 H) 3,41 - 3,46 (m, 1
H) 3,57 (br. s., 1 H) 3,60 (d, J=11,7 Hz, 1 H) 3,67 - 3,74 (m, 2 H) 3,78 (br. s., | H) 3,86 -
3,90 (m, 2 H) 3,97 (d, J=2,4 Hz, 1 H) 4,02 - 4,11 (m, 4 H) 4,17 (dd, J=6,6, 4,6 Hz, 1 H)
423 (dd, J=11,5, 2,2 Hz, 1 H) 4,29 (br.s, 1 H) 4,31 (td, J=9,3, 3,9 Hz, 1 H) 4,44 (d,
J=10,2 Hz, 1 H) 4,51 (d, J=5,4 Hz, 2 H) 4,59 (t, ]=4,9 Hz, 1 H) 4,61 (dd, J=7.3, 4,9 Hz, 1
H) 4,69 (t, J=4,6 Hz, 1 H) 4,80 (s, 1 H) 4,85 - 4,87 (m, 1 H) 5,01 (s, 1 H) 5,05 (s, 1 H)
5,16 (dd, J=10,7, 1,0 Hz, 1 H) 5,28 (dd, J=17,1, 2,0 Hz, 1 H) 5,92 (m, 1 H). ESI-MS
(m/z): 1172,57 [M+Na]"

Vi du 20:

Hop chét ¢6 cong thirc D-7
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Pd(PPhs)a
Pyrolidin

DCM

Trong mdi truong nito, dung dich chira hop cht c6 cong thirc D-6 (15,0mg,
0,013mmol) dugc md ta trong Vi du 19, pyrolidin (10,8ul, 0,13mmol) trong DCM
(2,0ml) & nhiét do trong phong dugc cho thém tetrakis(triphenylphosphin)paladi(0)
(7,53mg, 6,52umol). Hon hop phan tng duogc khudy & nhiét do trong phong trong 30
phut. Hén hop phan Gng nay duoc ¢b dudi ap suat giam. Tinh ché nhanh phan cén trén
silicagel NH bang cach st dung 50% EtOAc/heptan, sau d6 st dung 0% dén 20%
MeOH/EtOAc dé thu duoc san phdm gan nhu tinh khiét. San phdm gan nhu tinh khiét thu
duoc duoc tinh ché bang phuong phap HPLC dé thu dugc hop chit néu & dé muc nay
(hop chét c6 cong thic D-7, 7,0mg, 47%, thoi gian duy tri = 13,8 phut).

Céc diéu kién HPLC:

Cot: YMC Pak Pro C18 (20mm x 250mm)
Chiéu dai budc séng phét hién: 200nm

Nhiét do cot: nhiét do trong phong

Pha dong: MeCN-nude (AcOH 0,05%)

Téc do dong: 8ml/phut

Dung dich rtra giai:

MeCN/nuéde 25% (iso, 2 phut), sau do
MeCN/nude tir 25% dén 60% (Gradien, 20 phut)
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"H NMR (500 MHz, METANOL-d4) § ppm 0,99 (d, J=6,7 Hz, 3 H) 1,00 - 1,03 (m,
1 H) 1,04 (d, J=7,3 Hz, 3 H) 1,06 (d, ]=7,3 Hz, 3 H) 1,10 (d, J=6,1 Hz, 3 H) 1,29 - 1,63
(m, 10 H) 1,65 - 1,78 (m, 3 H) 1,79 - 1,89 (m, 2 H) 1,92 - 2,12 (m, 10 H) 1,93 (s, 3 H)
2,13 - 2,36 (m, 9 H) 2,41 (dd, J=13,5, 6,1 Hz, 1 H) 2,45 (dd, J=17,6, 2,2 Hz, 1 H) 2,56
(dd, J=17,6, 9,8 Hz, 1 H) 2,75 - 2,84 (m, 1 H) 2,98 (dd, J=9,8, 1,8 Hz, 1 H) 3,12 (dd,
J=12,8, 3,7 Hz, 1 H) 3,22 (dd, J=6,4, 4,6 Hz, 1 H) 3,26 (dd, J=13,2, 7,8 Hz, 1 H) 3,39 (d,
J=1,8 Hz, 1 H) 3,61 (d, J=12,8 Hz, 1 H) 3,63 - 3,68 (m, 2 H) 3,68 - 3,76 (m, 2 H) 3,81 -
3,94 (m, 3 H) 4,00 (d, J=2,5 Hz, 1 H) 4,03 - 4,15 (m, 4 H) 4,18 (dd, J=6,4, 4,6 Hz, 1 H)
4,25 (ddd, J=11,0, 4,3, 1,8 Hz, 1 H) 4,27 - 4,36 (m, 2 H) 4,46 (d, J=11,0 Hz, 1 H) 4,57 -
4,65 (m, 2 H) 4,70 (t, J=4,6 Hz, 1 H) 4,81 (d, J=1,2 Hz, 1 H) 5,02 (br. s, 1 H) 5,06 (d,
J=1,8 Hz, 1 H). ESI-MS (m/z): 1066,96 [M+H]", 1090,19 [M+Na]"

Hop chat c¢6 cong thic (1) (dang mudi tw do cta hop chat ¢6 cong thic D-7): 'H
NMR (600 MHz, METANOL-d4) & ppm 0,98 (d, J=7,2 Hz, 3 H) 1,00 (d, J=6,8 Hz, 3 H)
1,02 (m, 1 H) 1,05 (d, J=6,8 Hz, 3 H) 1,09 (d, J=6,4 Hz, 3 H) 1,28 - 1,45 (m, 5 H) 1,46 -
1,59 (m, 4 H) 1,57 - 1,63 (m, 1 H) 1,65 - 1,71 (m, 1 H) 1,70 - 1,75 (m, 2 H) 1,79 - 1,86
(m, 2 H) 1,91 (dt, J=14.9, 3,1 Hz, 1 H) 1,94 - 2,11 (m, 8 H) 2,14 - 2,34 (m, 9 H) 2,39 (dd,
J=13.2, 6,0 Hz, 1 H) 2,44 (dd, J=17,4, 1,9 Hz, 1 H) 2,56 (dd, J=17,6, 9,6 Hz, 1 H) 2,69
(dd, J=13,2, 4,2 Hz, 1 H) 2,79 (ddq, J=15,9, 7,6, 2,0 Hz, 1 H) 2,92 (dd, J=13,2, 8,3 Hz,
H) 2,97 (dd, J=9.6, 1,7 Hz, 1 H) 3,21 (dd, J=6,4, 4,9 Hz, 1 H) 3,29 (m, 1 H) 3,34 (dd,
J=83, 4,15 Hz, 1 H) 3,58 (br. s., 1 H) 3,60 (br.d, J=11,3 Hz, 1 H) 3,68 - 3,73 (m, 2 H)
3.80 (br. s., 1 H) 3,84 - 3,90 (m, 2 H) 3,98 (d, J=2,3 Hz, 1 H) 4,03 - 4,13 (m, 4 H) 4,17
(dd, J=6,4, 4,9 Hz, 1 H) 4,24 (ddd, J=11,3, 4,5, 1,5 Hz, 1 H) 4,29 (dd, J=4,0, 1,9 Hz, 1 H)
432 (td, J=10,2, 42 Hz, 1 H) 4,44 (br. d, J=11,0 Hz, 1 H) 4,59 (t, J=4,5 Hz, 1 H) 4,62
(dd, J=7,4, 4,7 Hz, 1 H) 4,69 (t, J=4,7 Hz, 1 H) 4,80 (br. s., 1 H) 4,87 (s, 1 H) 5,00 (br. s.,
1 H) 5,05 (br.d, J=1,1 Hz, 1 H)

ESI-MS (m/z): 1066,57 [M+H]", 1088,55 [M+Na]"
Céac vi du thr nghiém duogc 1y
Thong tin chung

Céc hop chit Halichondrin tu nhién va céc hop chat duoc cai bién ctia ching 1a da
biét trong cac tai liéu chuyén nganh (vi dy, xem tai liéu: D. Uemura et al
“Norhalichondrin A: An Antitumor Polyether Macrolide from a Marine Sponge” J. Am.
Chem. Soc., 107, 4796 (1985); Marc Litaudon et al. “Antitumor Polyether Macrolides:
New and Hemisynthetic Halichondrins from the New Zealand Deep-Water Sponge
Lissodendoryx sp.” J. Org. Chem., 1997, 62, 1868-1871). Tuy nhién, phan 16n hop chat
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trong sO chiing khong cé san trén thi trudng. Vi du, Tién sT Uemura va cac dong tac da
phan 14p 12,5mg Halichondrin B, 35,0mg norhalichondrin A va 17,2mg
homohalichondrin A tbi da tir 600kg Halichondria okadai Kadota (vi du, xem tai li€u: D.
Uemura et al. “Norhalichondrin A: An Antitumor Polyether Macrolide from a Marine
Sponge” J. Am. Chem. Soc., 107, 4796 (1985)). Trong s6 cac hop chat Halichondrin tu
nhién, Halichondrin B ¢6 hoat tinh khang u manh nhét dbi véi cac té bao u melanin in
vitro va c6 hoat tinh & mirc cao d6i v4i bénh bach cdu L-1210 in vivo (vi du, xem tai li¢u:
D. Uemura et al. “Norhalichondrin A: An Antitumor Polyether Macrolide from a Marine
Sponge” J. Am. Chem. Soc., 107, 4796 (1985)). Halichondrin C cling c¢ hoat tinh trong
nhiéu mé hinh in vivo khac nhau nhung khong bén trong dung dich nuéc so véi
Halichondrin B. Norhalichondrin B ¢6 hoat tinh yéu hon nhiéu so v6i Halichondrin B
khong chi in vitro ma con ca in vivo, vi dy, xem tai liéu: D. Uemura et al
“Norhalichondrin A: An Antitumor Polyether Macrolide from a Marine Sponge” J. Am.
Chem. Soc., 107, 4796 (1985)). Cac thir nghiém duogc 1y sau day str dung Halichondrin B

(Hali-B) lam hop chat tham chiéu, néu can.
Vi du thir nghiém duge 1y 1. Thir nghiém te ché su phat trién cua té bao FaDu

Trong thir nghiém nay, hoat tinh trc ché su phat trién cua cac hop chét thir nghiém
trong dong té bao caxinom té bao vay ving dau va c6 (SCCHN) ctia nguoi FaDu duoc
xac dinh. Cac té bao FaDu duoc duy tri trong mdi truong RPMI-1640 (Wako Pure
Chemical Industries, Ltd., 187-02021) chtra 10% huyét thanh bao thai bo (FBS: Nichirei,
12D168), va penicillin va streptomycin trong tu ap 5% CO, (37°C). Cho 75ul hon dich té
bao FaDu dugc diéu chinh dén ndng do 4x10* té bao/ml bang moi trudng nudi cay vao
mdi 16 cta dia c6 96 16 (Becton, Dickinson and Company, 353219), va céc t¢ bao nay
duoc 0 qua dém trong ti dp 5% CO, (37°C). Vio ngay tiép theo, 25ul hop chit c6 cong
thirc (1) hodc Halichondrin B trong cac hé pha lodng ba lan dugc tao hdn dich trong méi
truong nudi cdy duoc cho thém vao mdi 16, va san pham tao thanh duoc U trong 3 ngay
trong ti 4p 5% CO, (37°C). Sau do, kha ning séng clia té bao dugc xac dinh bang thir
nghiém kha nang séng cla té bao phat quang CellTiter-Glo® (Promega) véi thiét bi doc
EnVision 2103 Multilabel (Perkin—Elmer, Wellesley, MA). Gi4 tri ctia cac 16 chira té bao
ma khong cho thém hop chat thir nghiém dugc xac dinh 1a 100% va gia tri cta cac 16
khong chira té bao dugc xac dinh 1a 0%. Nong do can thiét ctia hop chét thir nghiém dé
te ché su phat trién cia té bao 50% (nghia 12 gié tri ICsy) dugc tinh toan va thé hién trong

Bang 1.

Bang 1
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FaDu
Hop chit thir nghiém (ICsy (nM))
Halichondrin B 0,124
Hop chét c6 cong thuc (1) 0,0714

Vi du thtr nghiém duo‘c 1y 2. Thir nghiém Gc ché su phat trién ciia té bao MDA-MB231

Trong thtr nghiém nay, hoat tinh trc ché su phét trién ctia hop chét thir nghiém voi
dong té bao ung thu v & ngudi MDA-MB231 duoc xac dinh. Cac té bao MDA-MB231
duoc duy tri trong méi trudng Eagle dugc cai bién bai Dulbecco (Wako Pure Chemical
Industries, Ltd., 044-29765) chura 10% huyét thanh bao thai bo (FBS: Nichirei, 12D168),
va penicillin va streptomycin trong ta dp 5% CO, (37°C). Cho 75ul hdn dich té bao
MDA-MB231 duoc diéu chinh dén nong do 4x10* t& bao/ml bang moéi truong nudi ciy
vao mdi 16 ctia dia c6 96 16 (Becton, Dickinson and Company, 353219), va cac té bao nay
duoc u qua dém trong ti 4p 5% CO, (37°C). Vao ngay tiép theo, 25ul hop chat c¢6 cong
thirc (1) hoac Halichondrin B trong cac hé pha loding ba lan duogc tao hdon dich trong moi
truong nudi cdy duoc cho thém vao mdi 13, va san pham tao thanh duogc U trong 3 ngay
trong ti 4p 5% CO, (37°C). Sau d6, kha nang song cta té bao dugc xac dinh bang thir
nghiém kha nang song cua té bao phat quang CellTiter-Glo® (Promega) vai thiét bi doc
EnVision 2103 Multilabel (Perkin—Elmer, Wellesley, MA). Gia tri ciia cac 16 chtra té bao
ma khong cho thém hop chét thir nghiém duogc xac dinh 1a 100% va gia tri cia cac 16
khong chua té bao duoc xac dinh 14 0%. Nong do cia hop chit thir nghiém can thiét dé

tic ché sy phat trién cua té bao 50% (nghia 14 gié tri ICsq) duoc tinh toan va dugc thé hién

trong Bang 2.
Bang 2
MDA-MB231
Hop chat thir nghiém (ICso (nM))
Halichondrin B 1,000
Hop chét ¢ cong thire (1) 0,109

Vi du thir nghiém duoc 1y 3. Thir nghiém trc ché sy phat trién cia té bao HCC1954

Trong thtr nghiém nay, hoat tinh wc ché su phat trién cua cac hop chat thir nghiém
trong dong té bao ung thu vi & ngudi HCC1954 dugc xac dinh. Cac té bao HCC1954
duoc duy tri trong méi truong RPMI-1640 dugc cai bién dé chira L-glutamin 2mM,
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HEPES 10mM, natri pyruvat 1mM, glucoza 4500 mg/l, va natri bicacbonat 1500 mg/l
(ATCC 30-2001) chtra 10% huyét thanh bao thai bo (FBS: Nichirei, 12D168), va
penicillin va streptomycin trong ta ap 5% CO, (37°C). Cho 75ul hén dich té bao
HCC1954 duoc didu chinh dén ndng do 4x10* té bao/ml bang moi truong nudi cdy vao
mdi 15 cta dia ¢6 96 18 (Becton, Dickinson and Company, 353219), va cac té bao nay
duoc G qua dém trong ta dp 5% CO, (37°C). Vao ngay tiép theo, 25ul hop chat c6 cong
thirc (1) hoac Halichondrin B trong cac hé pha loang ba lan duoc tao hdn dich trong moi
trudng nudi cdy duoc cho thém vao mdi 16, va san phdm tao thanh dugc 0 trong 3 ngay
trong ti 4p 5% CO, (37°C). Sau d6, kha nang soéng ctia té bao dugc xac dinh bang thir
nghiém kha ning sng cla té bao phat quang CellTiter-Glo® (Promega) véi thiét bi doc
EnVision 2103 Multilabel (Perkin-Elmer, Wellesley, MA). Gi4 tri ctia cac 16 chira té bao
ma khoéng cho thém hop chat thar nghiém dugc xac dinh 1a 100% va gia tri cua cac 16
khong chua té bao duoc xac dinh 1a 0%. Nong do cén thiét ctia hop chat thir nghiém dé

tre ché su phat trién cua té bao 50% (nghia 1a gia tri ICsy) dugc tinh toan va duoc thé hién

trong Bang 3.
Bang 3
HCC1954
Hop chét thir nghiém (ICso (nM))
Halichondrin B 0,154
Hop chat c6 cong thuc (1) 0,0668

Vi du thir nghiém duoc 1y 4. Hiéu qua khang u trong mé hinh mé ghép khac loai té bao

FaDu dudéi da ¢ chudt dudi dang liéu phap don

Dong té bao caxinom té bao vay ving dau va c¢d (SCCHN) ctia nguoi FaDu, da
duoc nudi cdy trong méi truong RPMI-1640 chia FBS 10%, va penicillin va
streptomycin, dugc diéu chinh dén néng do 4,8 x 10 té bao/ml béng dung dich nudc
mubi can béng Hanks dé tao ra hon dich té bao. Hon dich té bao nay dugc céy v6i thé
tich 100pl vao phdn duéi da viung sudn phai cua chudt nhat trdn, 7 tudn tudi
(CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai, Charles River Laboratories Japan Inc.). 9 ngay
sau khi cdy té bao, dudng kinh ngan nhét va duong kinh dai nhit ctia khéi u & mdi con
chudt duoc x4c dinh bang cach st dung calip dién tir ky thuat so (calip Digimatic' ™,
Mitutoyo Corporation), dé tinh toan thé tich khoi u theo cac cong thirc sau day:

Thé tich khéi u (mm’) = Pudng kinh dai nhit (mm) x Duong kinh ngan nhit (mm) x
Puong kinh ngin nhat (mm)/2
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Thé tich khéi u twong déi (relative tumor volume: RTV) = Thé tich khéi u (ngay X)/ Thé

tich khéi u (ngay dau tién)
Mirc d6 thodi trién khéi u (%) = (1 —RTV nho nhét) x100

Dua vao thé tich khéi u thu dwoc vao ngay st dung thir nhét, chudt duge chia
nhém sao cho gi4 tri trung binh cta thé tich khdi u gan nhu bang nhau giita cac nhom.
MG&i hop chit thir nghiém dugc hoa tan trong DMSO va dung dich dugc bdo quan trong
ta lanh trude khi sit dung. Ngay trude khi str dung, dung dich gbc duge pha lodng trong
nude mudi véi hydroxypropyl-p-xyclodextrin 100uM. Mdi mau ddnh gia duge st dung
qua dudng trong tinh mach véi liéu dung nap t6i da (maximum tolerable dose: MTD).
Tht nghiém nay dugc tién hanh ddi véi cac nhom chudt, mdi nhém g61n 4 con duoc chia

nhém ngdu nhién. Mirc do thoai trién khéi u (%) ctia mdi hop chat thir nghiém dugc thé

hién trong Bang 4.
Bang 4
Hop chat thir nghiém Lidu ding (mg/kg) Miurc do thodi trién khdi u (%)
Halichondrin B 0,05 0
Hop chat c¢6 cong thic (1) 0,2 43

Vi du thtr nghiém duoc 1y 5. Hoat tinh khéang u ddi véi té bao OSC-19 trong md hinh mé
ghép khac loai dudi da & chudt dudi dang liéu phap don

Dong té bao caxinom té bao vay ving dau va c6 (SCCHN) ctia ngudi OSC-19, da
duoc nudi cdy trong mdi truong DMEM/Ham’s F-12 (1:1) chira FBS 10%, va penicillin
va streptomycin, duoc diéu chinh dén néng do 1 x 10® té bao/ml bang PBS dé tao ra hon
dich té bao, va hdn dich nay duoc tron v6i Matrigel ™ (BD Bioscience, #366237) theo ty
16 1:1 dé tao ra hdn dich t& bao voi ndng do 5 x 107 té bao/ml. Hon dich té bao nay duoc
cdy v6i thé tich 100pl vao phan dudi da viung suon phai clia chudt nhat tran, 5 tuan tudi
(CAnN.Cg-Foxnlnu/CrlCrlj, chuot cai, Charles River Laboratories Japan, Inc.). 6 ngay
sau khi cdy té bao, duong kinh ngin nhat va duong kinh dai nhat cta khéi u & mdi con
chudt dugc xac dinh béng cach su dung calip dién tor k§ thuat ) (calip Digimatic™,

Mitutoyo Corporation), dé tinh toan thé tich khdi u theo cic cong thirc sau day:

Thé tich khéi u (mm’) = Puong kinh dai nht (mm) x Duong kinh ngan nhit (mm) x
Puong kinh ngan nhat (mm)/2

Thé tich khéi u twong dbi (RTV) = Thé tich khéi u (ngay X) / Thé tich khdi u (ngay thir
nhat)
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Mirc do thodi trién khédi u (%) = (1 — RTV nh nhat) x100

Dua vao thé tich khdi u thu duogc vao ngay st dung thu nhét, chudt duogc chia
nhém sao cho gia tri trung binh cua thé tich khéi u gin nhu bang nhau gitta cac nhom.
Thir nghiém nay dugc tién hanh déi voi cac nhém chudt, mdi nhom gém 6 con. Hop chét
thir nghiém duoc hoa tan trong nude mudi va dugc sir dung qua duong trong tinh mach
v6i lidu dung nam trong khoang tir 0,06 mg/kg dén 0,18 mg/kg mdi tudn mot lan trong 2
tudn (Q7Dx2 lidu trinh). Mirc do thoai trién khdi u (%) cta mdi lidu dung thir nghiém
duoc thé hién trong Bang 5.

Bang 5
Hop chét thir nghiém Liéu dung (mg/kg) Murc do thoai trién khoi u (%)
Hop chét c6 cong thic (1) 0,06 59
Hop chit c6 cong thuc (1) 0,18 90

Vi du thtr nghiém duoc 1y 6. Hoat tinh khang u d6i vai té bao HCC1806 trong mé hinh

mo ghép khac loai dudi da ¢ chudt dudi dang liéu phap don

Dong té bao ung thu vi ctia ngudi HCC1806, da dugc nubi cdy trong moi truong
RPMI-1640 chira FBS 10%, va penicillin va streptomycin, duoc diéu chinh dén nong do
1 x 10® té bao/ml bang PBS dé tao ra hdn dich té bao, va hdn dich nay dugc tron véi
Matrigel™ (BD Bioscience, #366237) theo ty 18 1:1 dé tao ra hdn dich té bao v6i nong
do 5 x 107 t& bao/ml. Hdn dich té bao nay duoc cdy vai thé tich 100ul vao phan dudi da
ving suon phai cua chudt nhat tran, 5 tudn tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt céi,
Charles River Laboratories Japan, Inc.). 12 ngay sau khi cdy té bao, duong kinh ngin
nhét va duong kinh dai nhét cia khéi u & mdi con chudt dugc xac dinh bang cach su
dung calip dién tir k§ thuat s6 (calip Digimatic™, Mitutoyo Corporation), dé tinh toan thé

tich khdi u theo cac cong thic sau day:

Thé tich khéi u (mm®) = Duong kinh dai nhdt (mm) x Puong kinh ngin nhat (mm) x
Duong kinh ngan nhit (mm)/2

Thé tich khéi u twong dbi (RTV) = Thé tich khdi u (ngay X) / Thé tich khdi u (ngay thu
nhat)

Mirc do thoai trién khdi u (%) = (1 — RTV nho nhéat) x100

Dua vao thé tich khéi u thu dugce vao ngay st dung thi nhat, chudt duoc chia
nhom sao cho gia tri trung binh cta thé tich khdi u gan nhu bang nhau giita cac nhém.

Thir nghiém nay dugc tién hanh doi véi cac nhom chudt, mdi nhom goém 6 con. Hop chat
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thir nghiém dugc hoa tan trong nudc mudi va duge s dung qua dudng trong tinh mach
v6i lidu 0,18 mg/kg mdi tudn mot an trong 2 tudn (Q7Dx2 liéu trinh). Mtrc do thodi trién
khéi u (%) ctia hop chat c6 cong thie (1) duge thé hién trong Bang 6.

Bang 6

Hop chat thir nghiém Liéu dung (mg/kg) Miuc do thoai trién khéi u (%)

Hop chat ¢ cong thuc (1) 0,18 90

Vi du tht nghiém duoc ly 7. Hiéu qua khéng u trong md hinh mé ghép khac loai té bao

FaDu duéi da két hop va1 cetuximab & chuot

Dong té bao caxinom té bao vay ving dau va c¢d (SCCHN) cta ngudi FaDu, da
duoc nudi cdy trong médi truong RPMI-1640 chia FBS 10%, va penicillin va
streptomycin, dugc diéu chinh dén néng do 5 x 107 t& bao/ml béng dung dich nudc mubi
can béng Hanks dé tao ra hdn dich té bao. Hdn dich té bao nay duoc céy v6i thé tich
100pul vao phén dudi da viung sudon phai cia chudt nhat tran, 7 tudn tudi
(CAnN.Cg-Foxnlnu/CrlCrlj, chuét cai, Charles River Laboratories Japan Inc.). 10 ngay
sau khi cay té bao, duong kinh ngan nhat va duong kinh dai nhat cta khéi u & mdi con
chudt duoc xac dinh bing cach str dung calip dién tir k§ thuat sb (calip Digimatic™,

Mitutoyo Corporation), dé tinh toan thé tich khéi u theo cac cong thirc sau day:

Thé tich khéi u (mm’) = Puong kinh dai nhat (mm) x Puong kinh ngin nhit (mm) x
Puong kinh ngian nhit (mm)/2

Thé tich khdi u twong d6i (RTV) = Thé tich khdi u (ngay X) / Thé tich khdi u (ngay thir
nhat)
Murc do thoai trién khdi u vao ngay 35 (%) = (1- RTV vao ngay 35) x100

Dua vao thé tich khdi u thu duoc vao ngay st dung thtr nhét, chudt duge chia
nhém sao cho gi4 tri trung binh ctia thé tich khéi u gan nhu bang nhau gitta cac nhom.
MGdi hop chét thir nghiém duoc hoa tan trong DMSO va dung dich dugc bao quan trong
ti lanh trude khi sir dung. Ngay truée khi sir dung, dung dich gbc dugc pha lodng trong
nude mudi véi hydroxypropyl-p-xyclodextrin 100puM. Mdi hop chat tha nghiém duoc st
dung qua dudng trong tinh mach véi liéu dung nam trong khoang tir 1/4 MTD dén 1/2
MTD két hop vé6i cetuximab (Erbitux, Merck Serono Co., Ltd.). Thir nghiém nay duoc
tién hanh ddi véi cac nhém chudt, mdi nhém gdm 4 con dugc chia ngau nhién. Muc do
thodi trién khdi u vao ngay 35 (%) ctua mdi hop chit thir nghiém duoc thé hién trong

Bang 7.
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Bang 7

Hop chét thtr nghiém Liduding  Cetuximab  Murc do thoai trién khdi u

(mg/kg) (mg/kg) vao ngay 35 (%)
- - 20 -242
Halichondrin B 0,0125 20 -38
0,025 20 -2
Hop chét ¢6 cong thuc (1) 0,05 20 38
0,1 20 60

Vi du thtr nghiém duoc 1y 8. Hoat tinh khang u trong m6 hinh mé ghép khac loai té bao
KPL-4 dudi da két hop voi trastuzumab & chuot

Dong té bao ung thu vi duong tinh v&i HER-2 ctia nguoi KPL-4, da dugc nudi
cdy trong mdi truong RPMI-1640 chira FBS 10%, va penicillin va streptomycin, dugc
diéu chinh dén ndng do 1 x 10® t& bao/ml bing dung dich nudc mudi can bang Hanks dé
tao ra hdn dich t& bao. Hdn dich té bao nay duoc cdy véi thé tich 100ul vao phan dudi da
vung suon phai cia chudt nhit trdn, 7 tuan tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai,
Charles River Laboratories Japan, Inc.). 16 ngay sau khi cdy té bao, duong kinh ngin
nhit va duong kinh dai nhit cua khéi u & mdi con chudt duoc xac dinh bang cach st
dung calip dién to k§ thuat sé (Digimatic™ caliper, Mitutoyo Corporation), dé tinh toan

thé tich khéi u theo cac cong thic sau day:

Thé tich khéi u (mm®) = Dudng kinh dai nhit (mm) x Puong kinh ngin nhat (mm) x
Puong kinh ngan nhat (mm)/2

Thé tich khdi u twong déi (RTV) = Thé tich khdi u (ngay X) / Thé tich khéi u (ngay thu
nhét)
Mirc d6 thodi trién khdi u (%) = (1 — RTV nhé nhat) x100

Dua vao thé tich khdi u thu duoc vao ngay su dung tht nhét, chudt duoc chia
nhém sao cho gié tri trung binh cta thé tich khdi u gan nhu bang nhau gitta cac nhém.
Thtr nghiém nay duoc tién hanh dbi véi cac nhém chudt, mdi nhém gdm 6 con. Mdi hop
chat thtr nghiém dugc hoa tan trong DMSO va dung dich dugc béo quén trong tu lanh
trude khi s dung. Ngay trude khi str dung, dung dich gbc duoc pha lodng trong nudc
mudi. Hop chét tht nghiém duogc str dung qua duong trong tinh mach véi lidu 0,09 mg/kg
hoic 0,18 mg/kg két hop véi trastuzumab (Herceptin, Genentech, Inc.). Mtc do thoai

trién khéi u ciia hop chat c¢6 cong thic (1) duge thé hién trong Bang 8.
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Bang 8
Hop chét thir nghiém Liéu dung Trastuzumab ~ Muc do thodi trién khoi u
(mg/kg) (mg/kg) (%)
- - 10 0

Hop chat c¢6 cong thire (1) 0,09 - 43
0,09 10 83

0,18 - 87

0,18 10 100

Vi du tht nghiém duoc 1y 9. Hiéu qua ddi véi mach duong tinh v6i CD31 trong md hinh

té bao FaDu duoc ce‘iy duéi da & chuot

Dong té bao caxinom té bao vay ving dau va c6 (SCCHN) cta ngudi FaDu, da
dugc nudi cdy trong moi truong RPMI-1640 chia FBS 10%, va penicillin va
streptomycin, duge diéu chinh dén ndng do 5 x10” té bao/ml bang PBS dé tao ra hdn dich
t& bao. Hdn dich té bao nay duoc cdy v6i thé tich 100ul vao phan dudi da ving sudn phai
clia chudt nhét tran, 7 tun tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai, Charles River
Laboratories Japan, Inc.). 10 ngay sau khi cdy té bao, hop chét thir nghiém trong nuéc
mudi v6i hydroxypropyl-p-xyclodextrin 100uM dugc st dung qua duong trong tinh
mach vé6i lidu ding tir 1/2 MTD dén MTD. Thr nghiém nay dugc tién hanh doi véi cac
nhém chudt, mdi nhém gém 3 con. 5 ngay sau khi st dung, cac khéi u duogc lay ra va
duoc ¢d dinh biang chat ¢é dinh IHC Zinc (BD Pharmingen) & nhiét d§ 4°C trong 24 gio.
Céc md da gin trong parafin dugc cat thanh doan (3um), dugc gén trén cac phién kinh cé
dién tich duong, va dé kho trong khong khi. Tién hanh nhuém héa mé mién dich CD31
bing cach st dung thiét bi nhudm tu dong Ventana, model Discover XT (Roche
Diagnostics) theo huéng dan ctia nha sén xudt. Cac lat cit duoc khir parafin héa, xir 1y va
cac khang nguyén duoc thu hdi bang CC1 (Ventana Medical Systems). Cac phién kinh
duoc phong bé bang chat phong bé A va chit phong bé B (kit phong bé biotin noi sinh,
Roche Diagnostics). Khang thé cta chuot nhit khang IgG CD31 cua chudt thuong
(Dianova GmbH) duoc st dung véi luong 2 pg/ml. Cac lat cat duge G voi khang thé.
trong 6 gio, sau do u trong 32 phut voi khang thé khang IgG cua chudt nhit duge biotinyl
hoéa (Jackson ImmunoResearch Laboratories) véi lugng 2,2 pg/ml. Viéc phat hién dugc
thuc hién voi Streptavidin-HRP D trong 16 phut, sau d6 u véi DAB D va DAB H,0, D
(kit DABMap, Ventana Medical Systems, Inc) trong 8 phut. Cac phién kinh duoc nhudém

twong phan bang Hematoxylin II (Roche Diagnostics) trong 16 phut, sau d6 0 véi chat
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phan Ung Bluing trong 4 phut. Cac lat cat duoc loai nudc trong etanol phan doan, dugc
loai chét béo trong khi thay thé xylen va duoc phii bing DPX (Merck KGaA).

Cac phién kinh d& nhuom mién dich dugc quét béng cach st dung hé théng chup
anh phién kinh tu dong Vectra 2 (Perkin Elmer Inc.). S6 lwong mach mau trong toan bo
khdi u duge dinh lugng bang cach dém sé lugng ddi tuong duong tinh véi CD31 bing
cach st dung chuong trinh phan mém inForm 2 (PerkinElmer Inc.). Dién tich ving khoi
u duoc xac dinh bang cach danh gia dién tich nhudm bang hematoxylin bang cach sir
dung chuong trinh phan mém inForm 2 (PerkinElmer Inc.) S6 luong mach mau duoc
chudn hoa theo dién tich cua vung khéi u. Ty 1¢ cta sé luong mach mau ting 1én & nhém
str dung liéu hop chat thir nghiém duoc tinh todn theo cong thirc dudi day va dugc thé
hién trong Bang 9.

Ty 1é cta sb lwong mach mau ting 1én (%) = ((s6 lugng mach mau ctia nhém sir dung
liéu hop chit thr nghiém —sd luong mach méau ctia nhoém ddi chung)/sé luong mach méau

ctia nhém déi ching) x 100

Bang 9
Hop chét thtr nghiém Liéu dung (mg/kg) Ty 1¢ cua s6 lugng mach
mau tang lén (%)
Halichondrin B 0,025 31
0,05 39
Hop chét c6 cong thuc (1) 0,10 69
0,20 154

Vi du thtr nghiém duoc 1y 10. Hiéu qua déi véi CAF duong tinh véi a-SMA trong mé
hinh té bao FaDu dugc ciy dudi da

Dong té bao caxinom té bao vay vung ddu va cd (SCCHN) cia ngudi FaDu, da
duoc nudi cdy trong moéi truong RPMI-1640 chaa FBS 10%, va penicillin va
streptomycin, dugc diéu chinh dén néng dd 5x107 té bao/ml béng PBS dé tao ra hdn dich
té bao. Hon dich té bao nay duoc cy vai thé tich 100pl vao phan dudi da ving sudn phai
cta chudt nhat trin, 5 dén 6 tudn tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai, Charles
River Laboratories Japan, Inc.). 10 ngay sau khi cay té bao, hop chét thir nghiém trong
nuée mubdi véi hydroxypropyl-p-xyclodextrin 100uM duge sir dung qua duong trong tinh
mach véi lidu 1/2 MTD va MTD. Thtr nghiém nay duogc tién hanh déi véi cac nhom

chudt, mdi nhom gdm 3 con. 2 ngay sau khi st dung, cac khoi u duge lay ra va dugce cd
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dinh bing chit ¢ dinh IHC Zinc (BD Pharmingen) & nhiét do 4°C trong 24 gid. Cac md
da gin trong parafin duoc cit thanh doan (3um), duoc gin trén cac phién kinh c6 dién
tich duong, va dé kho trong khong khi trong 6 gio. Tién hanh nhudm héa moé mién dich
a-SMA bang cach st dung thiét bi nhudém tu dong Ventana model Discover XT (Roche
Diagnostics). Cac lat cit duoc khir parafin héa, xir Iy va cac khang nguyén dugc thu hoi
bing cac chit dém doc quyén, EZPrep va CC1 (Ventana Medical Systems). Khang thé
don dong cta chudt khang a-SMA duogc lién hop véi phosphataza kiém (dong 1A4,
Sigma) duoc st dung véi lugng 5 pg/ml. Cac lat cit duoc u véi khang thé trong 6 gio.
Viéc phat hién dugc thuc hién voi kit RedMap (Ventana Medical Systems, Inc). Céc lat
cét duoc loai nudc trong etanol phan doan, duogc loai chat béo trong khi thay thé xylen va
duoc phu bang DPX (Merck KGaA). Cac lat cat khdi u lan lugt duoc khir parafin hoa va
duoc nhudém bang hematoxylin ctia Mayer (Muto Pure Chemicals) trong 1 phut. Cac lat
cit duoc loai nudc trong etanol phan doan, dugc loai chat béo trong khi thay thé xylen va
duoc phit bing DPX (Merck KGaA).

Céc 4t cat dd nhuém mién dich duoc quét béng cach st dung Hé théng chup anh
phién kinh ty dong Vectra 2 (Perkin Elmer Inc.). Dién tich cia viung dwong tinh véi
a-SMA trong toan bd khdi u dugc dinh Iuong bang cach dém doi twong duong tinh véi
0-SMA bang cach st dung chuong trinh phan mém inForm 2 (PerkinElmer Inc.). Dién
tich ctia ving khéi u duoc xac dinh bang cach danh gid dién tich nhudom bang
hematoxylin bang cach st dung chuwong trinh phan mém inForm 2 (PerkinElmer Inc.).
Dién tich cua viing duong tinh v6i a-SMA dugc chuén héa theo dién tich ctia ving khi u.
Ty 1& tc ché cua dién tich duong tinh v&i 0-SMA ctia nhém st dung liéu ctia hop chat thir

nghiém duoc tinh toan theo cong thic dudi ddy, va dugc thé hién trong Bang 10.

Bang 10
Hop chat thir nghiém Liéu dung (mg/kg) Ty 1 trc ché cua dién tich
duong tinh véi a-SMA (%)
Halichondrin B 0,025 7
0,05 3
Hop chét ¢6 cong thie (1) 0,10 21
0,20 28

Ty 1& tc ché cua dién tich duong tinh v6i a-SMA (%) = - ((dién tich duong tinh véi
a-SMA cua nhém st dung liéu cta hop chét thir nghiém - dién tich duong tinh véi

a-SMA cua nhom déi chimg)/dién tich duong tinh v6i a-SMA ciia nhoém ddi chiung) x100

-57-



35911

Vi du thir nghiém duoc 1y 11. M hinh chudt duge ciy té bao HSC-2 cling chd

Céc té bao HSC-2-Luc da tai nap Luciferaza duoc tao ra bang cach chuyén gen
qua trung gian retrovirut. Trudc tién, manh ADN ma hoa luciferaza cua dom dom thu
dugc tir plasmit ctua gen ting cuong pGL3 (GenBank#:U47297), va dugc tach dong phu
thanh vecto retrovirut pCX4pur (GenBank#: AB086386). Sau d6, cc retrovirut tai t6 hop
khong c6 t& bao hd tro duoc tao ra bing cach chuyén nhiém vecto biéu hién retrovirut
trén day cung vdi cac plasmit pGP va pE-Ampho (Takara Bio; Shiga, Nhat Ban), thanh
céc té bao 293T (ATCC; Manassas, M¥). Tiép do, cac té bao HSC-2 duoc giy nhiém
bing cac retrovirut tai t& hop, va dugc nudi cdy trong hai tudn véi sy cé mat cla
puromyecin (2 pg/ml). Céc té bao di gy nhiém duoc chon tir quan thé ting sinh da dong
ctia mdi trudng nudi cay.

Trong khi gy mé, dong té bao SCCHN cua nguoi, HSC-2-Luc dugc ciy vao ludi
chudt nhit tran, chudt cai (1 x 10° t& bao trong 50ul PBS), 6 tudn tudi (chudt
CAnN.Cg-Foxnlnu/CrlCrlj; Charles River, Inc.; Shizuoka, Nhat Ban). 7 ngay sau khi cdy,
thé tich khéi u dugc phén tich bing cach sir dung tin hiéu phat huynh quang sinh hoc tur
céc té bao HSC-2-Luc. Bé chup hinh anh phat huynh quang sinh hoc, 0,1ml D-luciferin
15 mg/ml (Promega, Madison, WI) dugc tiém qua duong trong mang bung vao chudt
nhit trdn trong khi gdy mé bang isoflurane 1% dén 2% dang hit. Tin hiéu phat huynh
quang sinh hoc duoc theo ddi bang cach st dung day pho IVIS (PerkinElmer, Waltham,
MA), gdm camera ghép dién tich duoc lam ngudi, c6 dd nhay cao. Chuong trinh phan
mém chup anh truc tiép (PerkinElmer, Waltham, MA) dugc st dung dé tao lué6i dir liéu
hinh 4nh va tich hop tin hiéu phat huynh quang sinh hoc toan phan trong mdi viing quan
tam (region-of-interest: ROI). Tat ca cac hinh anh phat huynh quang sinh hoc thu dugc
v6i su tiép xtic 1 gidy. Cac s6 lidu duoc phan tich bang cach sir dung tong luong phat tan
thong lugng photon (photon/gidy) trong vung ROI.

Dua trén co sO tong luong phat tan thong luong photon thu dugc vao ngay st
dung thtr nhat, chudt duoc chia nhém sao cho gia tri trung binh ctia téng luong phat tan
thong luong photon gan nhu bang nhau gitta cac nhém. Hop chat ¢é cong thirc (1) hodc
cisplatin dugc sir dung qua duong trong tinh mach c¢é hodc khong co6 cetuximab (Erbitux,
Merck Serono Co., Ltd.) mdt 1dn mdi tuan trong 3 tuan (Q7Dx3 liéu trinh). Hai thir
nghiém duoc tién hanh bang cach sir dung quy trinh giéng hét va tat ca cac so lidu tir cac

thir nghiém duoc thu thap. Mdi nhém gdm 16 con chudt.

Céc dir liéu hinh anh cho thdy rang viéc diéu tri chi bing hop chat c¢é cong thirc

(1) va cetuximab lam giam rd rang tin hiéu phat huynh quang sinh hoc & tit ca cac con
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chudt sau ngay 14 (Fig.6A va Fig.6B). Thoi gian song trung binh (median survival time:
MST) dugc tinh toan tir mdi nhém diéu tri theo gia tri trung binh ctia s6 ngay dén khi
chuot chét. Khoang thoi gian song tang lén (Increase Life Span: ILS) dugc tinh toan theo
cong thuc sau: ILS (%) = (MST cua cac con chudt duoc didu tri bang hop chit thu
nghiém - MST cua cac con chudt d6i chung)/MST cta cac con chudt dbi ching x 100.

ILS (%) ctia mdi hop chit thr nghiém dugc thé hién trong Bang 11,

Béang 11

Hop chit thir nghiém Liéu dung (mg/kg) Cetuximab (mg/kg) ILS (%)

] ; 5 231
Cisplatin 5 - 0
5 5 150
Hop chit c¢6 cong thire (1) 0,09 - 238
0,09 5 >1150

Vi du thtt nghiém duoc 1y 12. M6 hinh md ghép khac loai t& bao FaDu dudi da (s.c.) két

hop vai xa tri

Céc té bao FaDu-Luc duoc tai nap Luciferaza dugc tao ra bang cach chuyén gen
qua trung gian retrovirut. Trudc tién, manh ADN ma hoa luciferaza ciia dom dom thu
duoc tir plasmit ctia gen ting cuong GL3 (GenBank#:U47297), va dugc tach dong phu
thanh vecto retrovirut pCX4pur (GenBank#: AB086386). Sau do, cac retrovirut tai td hop
khong c6 té bao hd tro duoc tao ra bang cach chuyén nhidm vecto biéu hién retrovirut
trén diy cung vai cac plasmit pGP va pE-Ampho (Takara Bio; Shiga, Nhat Ban), thanh
céc t& bao 293T (ATCC; Manassas, M¥). Tiép theo, cac té bao FaDu dugc gay nhiém
bing cac retrovirut tai to hop, va dugc nudi cdy trong hai tudn véi sy c6 mat cua
puromyecin (2 pg/ml). Céc té bao da gay nhiém dugc chon tir quan thé tang sinh da dong
ctia moi truomg nudi cay.

Dong té bao SCCHN d3 tai nap luciferaza ctia nguoi FaDu-Luc, da dugc nudi chy
trong moi truong RPMI-1640 chira FBS 10%, va penicillin va streptomycin, dugc diéu
chinh dén ndng d6 5 x 107 t& bao/ml bang dung dich nudc mudi can bang Hanks dé tao ra
hén dich té bao. Hdn dich té bao nay duogc cdy vai thé tich 100ul vao phan dudi da ving
dui phai cta chudt nhat trdn, 6 tuan tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt céi, Charles

River Laboratories Japan, Inc.). 13 ngay sau khi ciy té bao, thé tich khéi u dugc phan tich
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bang cach st dung tin hiéu phat huynh quang sinh hoc tir cac té bao FaDu-Luc. Pé chup
hinh anh phat huynh quang sinh hoc, 0,1ml D-luciferin 15 mg/ml (Promega, Madison,
WI) duoc tiém qua duong trong mang bung vao chuot nhit trdn trong khi gdy mé bang
isoflurane 1% dén 2% dang hit. Tin hiéu phat huynh quang sinh hoc dugc theo doi bang
cach st dung diy phd IVIS (PerkinElmer, Waltham, MA), gdm camera ghép dién tich
dugc lam ngudi, c6 do nhay cao. Phan mém chup anh truc tiép (PerkinElmer, Waltham,
MA) duoc sir dung dé tao ludi cac dir liéu hinh anh va tich hop tin hiéu phat huynh quang
sinh hoc toan phan trong mdi ving quan tam (ROI). Thu duoc tat ca cac hinh anh phat
huynh quang sinh hoc véi su tiép xuc trong 1 gidy. Cac s6 lidu dugc phan tich bang cach
st dung tong luong phat tan thong luong photon (photon/gidy) trong ving ROL Tong

lugng phat tan thong luong photon dugc tinh todn theo cac cong thire tinh toan sau day:

Mirc do phéat huynh quang sinh hoc tuong dbi = Tong luong phat tan thong lugng photon
(ngay X) / Tong lugng phat tan thong lugng photon (ngdy thir nhat)

Mic do thoai trién khéi u (%) = (1 — muc dd phat huynh quang sinh hoc twong ddi nho
nhat) x100

Dua trén tong luong phat tan thong luong photon thu dugc vao ngay st dung thu
nhit, chudt dugc chia nhém sao cho gia tri trung binh ciia téng lwong phat tan thong
luong photon gan nhu bang nhau gitra cac nhém. Thir nghiém nay dugc tién hanh dbi véi
cac nhém chudt, mdi nhém gdm 6 con. Hop chédt cé cong thic (1) duge st dung bang
tiém vao tinh mach dudi vao ngay 1 va ngay 8. Tién hanh viéc chiéu xa 18 Gy vao ngay 4
va ngay 11. Mac do thoai trién khdi u ctia hop chét co cong thie (1) duge thé hién trong
Bang 12.

Bang 12
Hop chét thir nghiém Liéu dung Chiéu xa Mirc do thoai trién khoi u
(mg/kg) (Gy) (%)
- - 18 16
Hop chit c¢6 cong thire (1) 0,09 - 0
0,09 18 97

Vi du thtr nghiém dugc ly 13. Hoat tinh khang u trong m6 hinh dong gen té bao CT26
dudi da két hop voi khang thé khang mPD-1 & chudt

Dong té bao caxinom rudt két khong biét hoa ciia chudt CT26, da duge nudi cy

trong moi truong RPMI-1640 chua FBS 10%, va penicillin va streptomycin, dugc diéu
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chinh dén ndng d6 2 x 107 té bao/ml bang dung dich nudc mudi can bang Hanks dé tao ra
hdn dich t& bao. Vao ngay 1, hdn dich té bao duoc cdy vai thé tich 100ul vao phan dudi
da ving suon phai cua chudt BALB/c, 6 tudn tudi (BALB/cAnNCrICrlj, chudt cai,
Charles River Laboratories Japan, Inc.). 2 ngay sau khi cdy té bao, chudt dugc chia ngau
nhién thanh bén nhém va mdi nhém gdém 8 con. Puong kinh ngan nhat va duong kinh dai
nhét ctia khéi u & mdi con chudt duge xac dinh béng cach su dung calip dién tur k§ thuat
s& (calip Digimatic™, Mitutoyo Corporation), dé tinh toan thé tich khdi u theo cong thirc
sau day:
Thé tich khéi u (mm’) = Duong kinh dai nhat (mm) x Puong kinh ngin nhat (mm) x
Duong kinh ngan nhat (mm)/2
T/C = (thé tich khéi u trung binh ctia nhém duoc didu tri)/(thé tich khéi u trung binh ctia
nhom ddi chimg)
Mirc d6 e ché sy phét trién cia khéi u (%) = (1-T/C) x 100

Hop chit thir nghiém duoc st dung qua dudng trong tinh mach véi lidu 0,09
mg/kg vao ngay 3 va ngay 11. Khang thé khang mPD-1 (BE0146, Bio X Cell) dugc str
dung qua dudng trong tinh mach voi lidu 10 mg/kg vao cac ngay 3, 7, 11, va 15. Murc do
e ché sy phat trién cua khdi u vao ngay 15 (%) cia mdi hop chat thir nghiém duogc thé

hién trong Bang 13.

Bang 13
Hop cht thir Liéu ding Khang thé khang  Mirc do tc ché sy phat trién ctia
nghiém (mg/kg)  mPD-1 (mg/kg) khéi u vao ngay 15 (%)
- - 10 32
Hop chat c6 coéng 0,09 - 30
thtre (1)
0,09 10 62

Vi du thir nghiém duoc 1y 14. Hiéu qua ddi véi su polyme héa tubulin in vitro (Fig.10A)

Kit tht nghiém sy polyme hda tubulin dugc mua tur Cytoskeleton, Inc. (Cat.#
BKO11P). Kit nay dugc dung trong 1 chai chtta protein tubulin dang dong khdé nhanh
duoc tinh ché tir ndo lon, 3 6ng chira GTP dang dong kho nhanh, 2 chai chtra chit dém
thir nghiém dang déng kho nhanh, va 1 chai chtra chit dém tubulin glyxerol. Chat dém

thir nghiém duoc diéu ché bang cach hoa tan cac chét trong 10ml nudc di tiét trung va
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khir ion hoéa. Dung dich nay chta mudi sesquinatri piperazin-N,N'-bis[axit
2-etanesulfonic] 80 mmol/l, magie clorua 2,0 mmol/l, axit etylen glycol-bis(2-amino-etyl
ete) N,N,N’ N'-tetra-axetic 0,5 mmol/l, d6 pH = 6,9, va chat chi thi phat huynh quang 10
umol/l. Chat dém nay dugc bao quan & nhiét do —70°C cho dén khi st dung. Chét dém
tubulin glyxerol gdm mudi piperazin-N, N'-bis[axit 2-etansulfonic] sesquinatri 80 mmol/l,
magie clorua 2,0 mmol/l, axit etylen glycol-bis(2-amino-etyl ete) N,N,N',N'-tetra-axetic
0,5 mmol/l, va glyxerol 60% theo thé tich, d6 pH = 6,9. Chat dém nay duoc bao quan &
nhiét do 4°C cho dén khi st dung. Dung dich géc GTP dugc diéu ché béng cach hoa tan
cac thanh phan ctia mdi dng trong 100pl nude da tiét trung va khir ion dé dat duoc nong
dd GTP 100 mmol/l. Cac phan phan uéc cia dung dich gdc nay duoc bao quan & nhiét do
—70°C cho dén khi st dung. Dung dich gbc tubulin (10 mg/ml) duoc diéu ché bang cach
hoa tan bot tubulin khi cho thém 1,1ml hon hop cuia chit dém thir nghiém va dung dich
gbc GTP (100:1, theo thé tich). Cac phan phan udc dugc dong lanh trong nito 16ng, va

sau do dugc bao quan ¢ nhiét do —70°C cho dén khi str dung.

Trong thtr nghiém polyme hoéa tubulin, hdn hop phan tng dugc diéu ché bang cach
tron 1an 820pl chat dém thir nghi¢m, 17,6ul dung dich géc GTP, va 600ul chit dém
tubulin glyxerol. Hon hop phan tng (1015ul) dugc két hop voi 240ul dung dich gdc
tubulin. Dung dich nay duoc goi 13 hdn hop phan ung tubulin va dugc st dung dé xac
dinh cac 1 thir nghiém va 16 déi chimg. Hon hop phan ung khong cé tubulin duge didu
ché bang cach tron 1an 89,85u] hdn hop phan tng va 21,25ul cht dém thir nghiém dung
dé xac dinh cac 16 tréng. Dung dich hop chat c6 cong thuc (1) (6,25-100pumol/l; ndng do
cudi 0,625—-10umol/l), hodc chat dan thudc duoc cho thém vao cac 16 riéng biét cua dia vi
chuin ntra dién tich c¢6 96 16 véi lugng Sul. Hon hop phan tng c6 tubulin hodc hdn hop
phan tng khong cé tubulin duge cho thém vao mdi 16 cia dia ndy véi lugng 45ul. Mic
do phat huynh quang & budc song 460nm (bude soéng kich thich 360nm) dugc xac dinh &
thoi diém mdi 2 phut trong 90 phit biang cach st dung thiét bi doc vi dia SpectraMax®
MS5e (Molecular Devices). Su polyme héa tubulin dién ra sau khi ting cuong mirc do
phat huynh quang do dua chét chi thi phat huynh quang vao vi 6ng khi su polyme hoa
xuét hién. Thir nghiém nay duoc thuc hién hai 1an. Thi nghiém nay da ching minh rang
hop chét c6 cong thue (1) e ché sy polyme hoa tubulin theo cach phu thudc nong do.

Cuong do phat huynh quang ¢ mdi thoi diém duoc tinh toan theo cong thire sau:

Cuong do phat huynh quang = két qua do murc do phat huynh quang trung binh ctia cac 16
thir nghiém hodc cac 15 ddi ching — két qua do muc d6 phat huynh quang trung binh ciia

cac 16 trbéng; 16 tréng: c¢6 chit dan thude ma khéng cé tubulin; 18 d6i chimg: cé chét dan
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thude va tubulin; 16 thtr nghiém: c6 cac hop chat va tubulin.

Vi du thtt nghiém dugc 1y 15. Thir nghi€ém dong luc hoc vi 6ng trén co s& té bao
(Fig.10B)

Thir nghiém dong luc hoc vi éng (microtubule: MT) trén co s& té bao duoc tién
hanh véi dong té bao sacém xuong U20S-EB3-AG, trong dé protein dung hop ctia EB3
(vi 6ng bd sung protein gin két & dau) va Azami-Green (EB3-AG) duoc biéu hién 6n
dinh. Cac té bao U20S-EB3-AG duoc nudi cay trong mdi truong RPMI-1640 chia FBS
10%, va penicillin-streptomycin, ¢ nhiét do 37°C trong moi truong am chua 5% CO,.
Pong luc hoc MT trong céac té bao gan co thé dugc quan sat bang mit thuong theo su di
chuyén ctia cu triic tuong tu comet cua cac té bao EB3- AG. Céc té bao U20S-EB3-AG
dwoc dan mong trén cac dia nudi cdy cé nén la thay tinh (dia EZVIEW, AGC Techno
Glass, Nhat Ban) duoc diéu tri bang hop chét c6 cong thire (1) véi nong do dwoc chi dinh
va dong luc hoc vi dng dugc theo di bang cach chup hinh anh theo thoi gian bang cach
str dung kinh hién vi huynh quang véi vat kinh dugc ngdm trong dau c6 do phong dai 60
lan (BZ-X710, KEYENCE, Nhat Ban). Cac hinh anh van & cac thoi diém quy dinh dugc
thé hién trén Fig.10B. Cac hinh anh quan sat voi do phong dai cao hon cua cac vung
duoc ngan riéng duoc thé hién & ctra vao. Khi duoc diéu tri bang hop chat cé cong thirc
(1) v6i liéu 0,5nM (gia tri ICs, ctia hoat tinh chéng tang sinh & cac té bao U20S-EB3-
AG), cdu tric tuong tu comet tré nén khé quan sat & thoi diém khoang 60 phut sau khi
cho thém hop chit nay. Cac két qua nay ching minh rd rang 1 hop chét ¢6 cong thic (1)

c6 kha nang tc ché dong luc hoc MT.
Vi du thir nghiém duoc 1y 16. Hoat tinh chong ting sinh in vitro (Fig.11)

Céc thtr nghiém chdng tang sinh in vitro ddi véi hop chat cé cong thie (1) duoc
tién hanh bang cach st dung nhém nho cia cac dong té bao ung thu bao gdm caxinom té
bao ¢6 vay cla ngudi & thuc quan (OE21, TE-8), caxinom tuyén thuc quan ctia ngudi
(OE33), va sacom tr cung ctua nguoi (MES-SA, MES-SA-Dx5-Rx1). Tét ca cac dong té
bao dugc nudi cdy trong moi truong RPMI-1640 chita FBS 10%, va
penicillin-streptomycin (méi trudng nudi cay), trong ti ap 5% CO, (37°C). Cho 75ul hon
dich té bao dugc didu chinh dén ndng do 4x10" t& bao/ml bang méi trudong nudi cay vao
mdi 18 cua dia ¢6 96 15 (Becton, Dickinson and Company, 353219), va cac té bao nay
duoc G qua dém trong ta ap 5% CO, (37°C). Vo ngay tiép theo, 25ul hop chét c6 cong
thirc (1) trong cac hé pha loing ba lan dugc tao hon dich trong mdi truong nudi cay duoc
cho thém vao mdi 15, va san phim tao thanh dwoc & trong 72 gid trong ti 4p 5% CO,

(37°C). Kha nang séng cua té bao dugc xac dinh bang thir nghiém kha nan séng cua té
g g g g song
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bao phat quang CellTiter-Glo® (Promega) vai thiét bj doc 2013 EnVision™" Multilabel
(Perkin—Elmer, Wellesley, MA). Gia tri ctia cac 10 chtra té bao ma khong cho thém hop
chét thir nghiém dugc xac dinh la 100% va gia tri cua cac 16 khong chira té bao duogc x4c
dinh 12 0%. Ndng do can thiét ciia hop chat c6 cong thire (1) dé e ché su phat trién cta
té bao 50% (nghia la gia tri ICsy) dugc tinh toan va dugc thé hién trén Fig.11. Tinh min
cam P-gp duoc tinh toan theo ty 1¢ cua gia tri ICsy trong cac té bao MES-SA-Dx5-Rxl1,
biéu hién qua murc P-gp, vai gia tri ICs, trong cac té bao MES-SA.

Vi du thr nghiém duoc Iy 17. Hiéu qua khang u trong mé hinh mé ghép khéc loai té bao
KPL-4 & chudt dudi dang liéu phap don; Hiéu qua khang u trong mé6 hinh moé ghép khac
loai té bao COLO-704 & chudt dudi dang liéu phap don (Fig.12)

Dong té bao ung thu vi duong tinh v&i HER-2 cta nguoi KPL-4, da duge nudi
cdy trong mdi truong DMEM chtta FBS 10%, va penicillin-streptomycin, dugc diéu
chinh dén ndng do 1 x 10° té bao/ml bang dung dich nudc mudi can bang Hanks dé tao ra
hén dich té bao. Hdn dich té bao nay duoc cdy véi thé tich 100ul vao phan dudi da ving
suon phai cta chudt nhit trén, 8 tudn tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai, Charles
River Laboratories Japan Inc.). 11 ngay sau khi ciy té bao (ngay 1), duong kinh ngin
nhét va duong kinh dai nhit cia khéi u & mdi con chudt duoc xac dinh bing cach sir
dung calip dién t ky thuat s6 (Digimatic™ caliper, Mitutoyo Corporation), dé tinh toan

thé tich khdi u theo cac cong thirc sau day:

Thé tich khéi u (mm’) = Duong kinh dai nhat (mm) x Puong kinh ngan nhat (mm) x
Puong kinh ngan nhat (mm)/2

Thé tich khdi u twong dbi (RTV) = Thé tich khéi u (ngay X)/Thé tich khdi u (ngay thir
nhét)

Trong luong co thé twong d6i (RBW) = trong luong co thé (ngay X)/Trong luong co thé
(ngay thi nhét)

Dua vao thé tich khdi u thu duoc vao ngay 1, chudt dugc chia nhém sao cho gia tri
trung binh cua thé tich khdi u gan nhu bang nhau gitta cic nhém. Thir nghiém duoc tién
hanh d6i v6i cac nhém chudt, mdi nhom g6m 6 con. Hop chat thur nghiém dugc hoa tan
trong DMSO va dung dich dugc bao quan trong td lanh trude khi sit dung. Ngay trude
khi st dung, dung dich gbc duoc pha lodng bang nudc mudi. Hop chét thir nghiém trong
nude mudi duoc st dung qua duong trong tinh mach mét 1an hang tuan voi liéu 20pg/kg,
60pg/kg, hoac 180pg/kg trong 2 tun (vao ngay 1 va ngay 8). Quan sat dugc muc do

thodi trién khdi u & cac nhém duogc didu tri voi lidu 60pg/kg va 180ug/kg, va viée st
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dung véi liéu 180 pg/kg loai trir hoan toan cac khdi u ctia mo ghép khéc loai ¢ tat ca cac
con chudt vao ngay 15.

Dong té bao ung thu budng trimg ctia ngudi COLO-704, dd duge nudi ciy trong
moi truong RPMI-1640 chira FBS 10%, va penicillin-streptomycin, dugc diéu chinh dén
nong do 1 x 10% té bao/ml bing dung dich nudc mudi can bing Hank dé tao ra hdn dich
té bao. Hon dich té bao nay dugc cdy véi thé tich 100pl vao phan dudi da ving suon phai
clia chudt nhit trdn, 5 tudn tudi (CAnN.Cg- Foxnlnu/CrlCrlj, chudt cdi, Charles River
Laboratories Japan Inc.). 9 ngay sau khi ciy té bao (ngay 1), dudong kinh ngan nhat va
duong kinh dai nhét ctia khdi u & mdi con chudt dugc xac dinh bang cach st dung calip
dién tir k¥ thuat s6 (Digimatic™ caliper, Mitutoyo Corporation), dé tinh toan thé tich

khéi u theo cac cong thic sau day:

Thé tich khéi u (mm3) = Puong kinh dai nhit (mm) x Puong kinh ngin nhit (mm) x
Pudng kinh ngan nhat (mm)/2

Thé tich khdi u twong ddi (RTV) = Thé tich khdi u (ngay X) / Thé tich khéi u (ngay thu
nhit)

Trong luong co thé tuong doi (RBW) = Trong luong co thé (ngay X) / Trong luong co
thé (ngay thir nhat)

Dua vao thé tich khéi u thu duge vao ngay 1, chudt dugc chia nhém sao cho gia tri
trung binh cta thé tich khdi u gan nhu bing nhau gitra cic nhém. Thir nghiém dugc tién
hanh déi voi cdc nhom chudt, mdi nhom g61n 6 con. Hop chét thu nghiém dugc hoa tan
trong DMSO va dung dich dugc bao quan trong tu lanh trude khi sir dung. Ngay trude
khi str dung, dung dich gbc duoc pha lodng bang nuée mudi. Hop chét thir nghiém trong
nuée mudi duoc sir dung qua dudng trong tinh manh mot 1an hang tuan véi liéu 20pg/ke,
60ug/kg, hodc 180ug/kg trong 2 tudn (vao ngay 1 va ngay 8). Viéc diéu tri bang hop chit
nay lam thoai trién khdi u voi lidu 180pg/kg va lam cham su phat trién cua khdi u voi
lidu 60pg/kg. Viéce st dung voi lidu 180ug/kg loai trir hoan toan cac khdi u mo ghép khéac

loai & tit ca cac con chudt vao ngay 22.
Vi du thtr nghiém dugc 1y 18. Hiéu qua d6i voi mach duong tinh véi CD31 trong mo
hinh cdy té bao FaDu duéi da & chuot (Fig.13)

Dong té bao axinom té bao vay ving dau va cd (SCCHN) cua ngudi FaDu, da
dugce nudi cdy trong méi truong RPMI-1640 chira FBS 10%, va penicillin-streptomycin

(mdi truong nudi cdy), duge diéu chinh dén nong do 5 x10" t& bao/ml bang moi truong

-65-



35911

nudi cdy dé tao ra hdn dich té bao. Han dich té bao nay dugc cdy véi thé tich 100ul vao
phdn duéi da vong suon phai cia chudbt nhat tran, 6 tudn tudi
(CAnN.Cg-FoxnlInu/CrlCrlj, chudt cai, Charles River Laboratories Japan, Inc.). 10 ngay
sau khi cAy té bao, chudt duoc chia nhém sao cho gié tri trung binh ctia thé tich khdi u
gin nhu bang nhau gitta cac nhém. Thtr nghiém nay dugc tién hanh ddi véi cac nhém,
mdi nhém gdém 6 con chudt. Mdi hop chat thir nghiém dugc hoa tan trong DMSO va
dung dich dugc bao quan trong tu lanh trudce khi st dung. Ngay trudce khi sir dung, dung
dich gbc duoc pha lodng bang nude mudi. Hop chét thir nghiém trong nuéce mubi duge st
dung qua duong trong tinh mach véi lidu 20pg/kg, 60ug/kg, hodc 180ug/kg. 5 ngay sau
khi st dung mot lan, cac khéi u duoc léy ra va duoc ¢b dinh béng chit ¢b dinh THC Zinc
(BD Pharmingen) ¢ nhiét do 4°C trong 24 gi¢. Cac mo da gin trong parafin duoc cit
thanh doan (3um), dugc gin trén cac phién kinh cé dién tich dwong, va dé kho trong
khong khi. Tién hanh nhudém héa moé mién dich CD31 béng cach st dung thiét bi nhudm
tu dong Ventana model Discover XT (Roche Diagnostics) theo hudng dan cta nha san
xudt. Cac lat cat dugc khir parafin hoéa, xir 1y va cac khang nguyén dugc thu hodi bang
CC1 (Ventana Medical Systems). Cac phién kinh duoc phong bé bang chat phong bé A va
chit phong bé B (Kit phong bé biotin noi sinh, Roche Diagnostics). Khang thé cua chudt
nhit khang IgG CD31 cta chudt thuong (Dianova GmbH) duogc st dung véi lidu 2
ug/ml. Céc 1t cét dugc G v6i khang thé trong 6 gio, sau d6 t trong 32 phit véi khang thé
khang IgG cua chudt nhat duoc biotinyl héa (Jackson ImmunoResearch Laboratories) véi
lidu 2,2pg/ml. Viéc phat hién duge thuc hién véi Streptavidin-HRP D trong 16 phut, sau
do u v6i DAB D va DAB H,0, D (kit DABMap, Ventana Medical Systems, Inc.) trong 8
phat. Cac phién kinh duoc nhudm twong phan bang Hematoxylin II (Roche Diagnostics)
trong 16 phut, sau dé 0 v&i chat phan Gmg Bluing trong 4 phut. Céc 14t cat duoc loai nude
trong etanol phan doan, dugc loai chat béo trong khi thay thé xylen va duoc phi bing
DPX ® (Merck KGaA). Céc lat cit dd nhudm mién dich duogc queét béng cach su dung H¢
théng chup hinh anh phién kinh tu dong Vectra® 2 (Perkin Elmer Inc.). S6 luong mach
méu trong toan bd khdi u dugc dinh luong bang cach dém sb lugng dbi trong duong tinh
v6i CD31 bang cach str dung chuong trinh phan mém inForm 2 (PerkinElmer Inc.) Dién
tich cua ving khéi u dwoc xac dinh bing cich danh gia dién tich nhudm bing
hematoxylin bang cach str dung chuong trinh phan mém inForm 2 (PerkinElmer Inc.) SH
lugng mach méu duogc chuin héa theo dién tich cta vung khdi u. Viée st dung mot lan
hop chét thir nghiém véi lidu 20, 60, va 180ug/kg lam tang sé lwong mach méu cua khoi
u. Ty 1€ cua sb lugng mach mau trong nhém st dung liéu ctia hop chét thir nghiém duoc

so sanh v6i nhém khéng duoc diéu tri dugc tinh toan theo cong thire dudi day:
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Ty 1& mach méu cta khdi u = s6 lugng mach mau ctia nhdm su dung li€u ctua hop chat

thir nghiém/so6 lugng mach mau ctia nhdm khong diéu tri)

Vi du thtr nghiém dugc 1y 19. Hiéu qua ddi véi CAF duong tinh véi a-SMA trong md
hinh cdy té bao FaDu dudi da & chuot (Fig.14)

Dong t& bao caxinom té bao vay ving dau va c6 (SCCHN) cua nguoi FaDu, da
dugc nudi cay trong moi truong RPMI-1640 chia FBS 10%, va penicillin-streptomycin
(mdi trudng nudi cdy), duge didu chinh dén ndng do 5 x10” té bao/ml bang moi trudng
nudi cdy dé tao ra hdn dich t& bao. Hn dich té bao nay dugc cdy véi thé tich 100ul vao
phin duéi da vang suon phai  cua  chudt nhit trdn, 6 tudn tudi
(CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai, Charles River Laboratories Japan, Inc.). 10 ngay
sau khi cdy té bao, chudt duoc chia nhém sao cho gia tri trung binh cua thé tich khoi u
gin nhu bing nhau gitra cac nhém. Thir nghiém dugc tién hanh ddi v6i cac nhom, méi
nhom gdm 5 con chudt. Mdi hop chét thir nghiém duge hoa tan trong DMSO va dung
dich dugc bao quan trong tu lanh trude khi str dung. Ngay trude khi st dung, dung dich
gbc dugc pha loing bang nudc mudi. Hop chat tho nghiém trong nuédc mudi dugc sir
dung qua dudng trong tinh mach vai lidu 20pg/kg, 60pg/kg, hodc 180ug/ke. 2 ngay hodc
5 ngay sau khi str dung mot 1an, cac khéi u duoc 14y ra va duge cb dinh bang chit ¢b dinh
[HC Zinc (BD Pharmingen) ¢ nhiét do 4°C trong 24 gi¢. Cac mo da gan trong parafin
duoc cét thanh doan (3um), duoc gan trén cac phién kinh c6 dién tich duong, va dé kho
trong khong khi. Cac 1at cat dugc khir parafin héa, xir Iy va cac khang nguyén dugc thu
hoi bang cach st dung vi séng véi EDTA ImM & d6 pH = 6,0. Cac 14t cit duoc phong bé
bing BSA 1% trong TBS. Khang thé don dong ctia chudt khang a-SMA duogc lién hop
v6i phosphataza kiém (dong 1A4, Sigma) dugc st dung véi lidu 5 pg/ml. Cac lat cit
dugc 0 voi khang thé trong 2,5 gio. Viéc phat hién dugc thuc hién voi kit co chét Fast red
II (Nichirei Bioscience Inc.). Cac lat cit dugc nhudm tuong phan bang Hematoxylin ctia
Mayer (Muto Pure Chemicals) trong 50 giay. Cac lat cit dugc loai nudc trong etanol
phan doan, dugc loai chit béo trong khi thay thé xylen va dugc phu bang DPX (Merck
KGaA). Cac phién kinh da nhuom mién dich dugc quét bang cach sir dung hé théng chup
anh phién kinh tu dong Vectra 2 (Perkin Elmer Inc.). Dién tich cua vung dwong tinh véi
a-SMA trong toan bo khdi u duge dinh lugng bang cach dém doi tuong duong tinh véi
a-SMA bang céach st dung chuong trinh phan mém inForm 2 (PerkinElmer Inc.) Dién
tich ciia ving khdi u dugc xac dinh bang cach danh gid dién tich nhudm bang
hematoxylin bang cach st dung chuwong trinh phan mém inForm 2 (PerkinElmer Inc.).

Dién tich cta ving dwong tinh véi a-SMA duge chuin héa theo dién tich ciia ving khoi
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u. Viéc stir dung mot 1an hop chit thir nghiém lam giam dang ké dién tich duong tinh v&i
a-SMA v6i cac lidu 60 va 180ug/kg vao ngay 3 va véi lidu 180pg/kg vao ngay 6. Ty 1é
trc ché cua dién tich duong tinh véi a-SMA cta nhém st dung lidu ctia hop chat thi

nghiém dugc tinh todn theo cong thirc dudi day:

Ty 18 a-SMA = dién tich a-SMA cta nhém st dung lidu ctia hop chat thir nghiém/dién

tich ving a-SMA ctia nhém khong duoc diéu tri

Vi du thir nghiém duoc 1y 20. Hiéu qua doi véi Tenascin-C va EDA-fibronectin trong md
hinh cay té bao FaDu duéi da & chuét (Fig.15)

Dong té bao caxinom té bao vay ving dau va co (SCCHN) ctia ngudi FaDu, da
duoc nudi cdy trong mdi truong RPMI-1640 chira FBS 10%, va penicillin-streptomycin
(mdi truong nudi cdy), duge didu chinh dén nong do 5 <107 té bao/ml bang moi truong
nudi cdy dé tao ra hdn dich té bao. Hon dich té bao nay duoc cy véi thé tich 100ul vao
phin dudi da ving sudn phai ciia chudt nhat tran, 6 tuan tudi (CAnN.Cg-Foxnlnu/CrlCrlj,
chudt cai, Charles River Laboratories Japan, Inc.). 10 ngay sau khi céy té bao, chuot duogc
chia nhém sao cho gia tri trung binh cta thé tich khéi u gin nhu bang nhau giita cac
nhém. Thir nghiém duoc tién hanh d6i véi cac nhém chudt, mdi nhém gdm 5 con. Hop
chét cé cong thic (1) duge hoa tan trong DMSO va dung dich duoc bao quéan trong ti
lanh trude khi st dung. Hop chdt c6 cong thic (1) (180ug/kg) va Cetuximab (CTX,
Erbitux®, Merck Serono Co. Ltd.) (10mg/kg) duoc pha lodng bang nuéc mudi va duge
tiém qua duong trong tinh mach vao ngay 1. 5 ngay sau khi st dung mét 1an, cac khéi u
duoc 14y ra va dugc cd dinh bang chat ¢ dinh IHC Zinc (BD Pharmingen) & nhiét do
4°C trong 24 giv. Cac md da gin trong parafin duoc cit thanh doan (3um), duge gan trén
cac phién kinh c6 dién tich duong, va dé khé trong khong khi. Cac lat cit dugc khur
parafin hda, xur ly va cac khang nguyén duoc thu hdi bang cach st dung vi séng véi
EDTA 1mM & d6 pH = 6,0 déi vi Tenascin-C. Déi voi EDA-fibronectin, khong can tién
hanh qua trinh thu hdi cdc khang nguyén. Cac lat cit dugc @ voi dung dich phong bé
BLOXALL (Vector Labs) trong 10 phit dé phong bé peroxidaza noi sinh, va G véi chat
phan Gng phong bé Ig ciia chudt (Vector Labs) trong 1 gid, va sau d6 u véi huyét thanh
ngua binh thuong 2,5% trong 30 phut. D& nhuém héa md mién dich Tenascin-C, khang
thé don dong cta chudt khang Tenascin-C (dong 4C8MS, IBL) duoc st dung voi lugng
Sug/ml. Cac lat cit duge G v6i khang thé qua dém ¢ nhiét do 4°C. Pé nhudm héa mo
mién dich EDA-fibronectin, khang thé don dong cua chuot khang EDA- fibronectin
(dong IST-9, Abcam) duogc st dung véi luong 1,5ug/ml. Céc lat cat duoc U véi khang thé
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trong 1 gio ¢ nhiét do trong phong. Viéc phat hién dugc thuc hién voi chudt trén kit
polyme Peroxidaza ImmPRESS™ cua chudt (Vector Labs). Cac lat cit duoc nhudm
twong phan bang Hematoxylin ctia Mayer (Muto Pure Chemicals) trong 50 gidy. Céc lat
¢t duoc loai nude trong etanol phan doan, dugc loai chat béo trong khi thay thé xylen va
duoc pht bang DPX (Merck KGaA). Céc phién kinh di nhuém mién dich duoc quét
bang cach st dung Hé thdng chup anh phién kinh tu dong Vectra 2 (Perkin Elmer Inc.).
Mtc d6 biéu hién cua ca Tenascin-C va ED-A fibronectin duoc giam di ¢ cac khdi u duoc

diéu tri bang hop chét c6 cong thire (1) va CTX so véi cac khoi u dbi chimg.

Vi du thir nghiém duoc 1y 21. Hiéu qua khang u trong m6 hinh mé6 ghép khac loai té bao
FaDu dudi da két hop véi cetuximab & chudt (Fig.16)

Dong té bao caxinom té bao vay ving déu va cd (SCCHN) ctia ngudu FaDu, da
duoc nudi cAy trong mdi trudng RPMI-1640 chira FBS 10%, va penicillin-streptomycin,
duoc didu chinh dén ndng do 5 x 107 té bao/ml bang dung dich nudc mudi cin bing
Hanks dé tao ra hdn dich té bao. Hon dich té bao nay dugc cdy vai thé tich 100ul vao
phan duéi da ving suon phai ctia chudt khong co tuyén trc (CAnN.Cg-Foxnlnu/CrlCrlj,
chudt cai, 7 tudn tudi, Charles River Japan Inc.). 10 ngay sau khi cdy té bao (ngay 1),
chiu dai va chiéu rong ctia khdi u & mdi con chudt duge do bang cach sir dung calip dién
tr k§ thuat s& (Mitutoyo Corporation), dé tinh toan thé tich khéi u theo cong thiuc sau
day:

Thé tich khdi u (mm’) = Duong kinh dai nhat (mm) x Puong kinh ngan nhat (mm) x
Puong kinh ngan nhat (mm)/2

Thé tich khdi u twong dbi (RTV) = Thé tich khdi u (ngay X) / Thé tich khdi u (ngay thir
nhét)

Dua vao thé tich TV, chudt dugc chia nhém ngau nhién (ngay 1). Mdi nhém goém
6 con chudt. Hop chét c6 cong thirc (1) duoc hoa tan trong DMSO va dung dich dugc bao
quan trong tu lanh trude khi st dung. Hop chét c6 cong thire (1) (20, 60, hodc 180ug/kg)
va Cetuximab (CTX, Erbitux®, Merck Serono Co., Ltd.) (10mg/kg) duoc pha lodng bing
nude mudi va duoc tiém qua duong trong tinh mach vao ngay 1. Su thay d6i vé thé tich
RTV cua mdi nhém dugc thé hién trén Fig.16. Vi cac lidu dung 180ug/kg va 60ug/kg,
hiéu qua khang u cua hop chét cé cong thuc (1) v6i CTX 1a cao hon so véi hidu qua
khang u cta liéu phap don CTX vé mirc do thoai trién khoi u. Hiéu qua khang u ctia hop

chit c6 cong thue (1) véi lidu 20pg/kg két hop véi CTX cé xu hudng cao hon so véi hidu
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qua khang u cuda liéu phap don CTX.

Vi du thtr nghiém duoc 1y 22. Hiéu qua khang u trong mé hinh mé ghép khac loai sacom

mo mém & chudt dudi dang liéu phap don (Fig.17)
Té bao MES-SA

Dong té bao sacom tir cung cua ngudi MES-SA, di dugc nudi cdy trong mdi
truong RPMI-1640 chtta FBS 10%, va penicillin-streptomycin, dugc diéu chinh dén ndng
d0 2 x 10® té bao/ml bang dung dich nuéc mudi can bing Hanks dé tao ra hdn dich té bao,
va hon dich nay duoc tron voi Geltrex® (Thermo Fisher Scientific Inc., #A1413202) theo
ty 16 1:1 dé tao ra hdn dich té bao vdi ndng do 1 x 10° té bao/ml. Hon dich té bao nay
duoc cdy véi thé tich 100p] vao phan dudi da ving swon phai ctia chudt nhit tran, 6 tuan
tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chuodt cai, Charles River Laboratories Japan Inc.). 6
ngay sau khi cdy té bao (ngay 1), dudong kinh ngén nhit va duong kinh dai nhat cta khéi
u & mdi con chudt duoc xac dinh b?mg cach st dung calip dién to ky thuéat )
(Digimatic™ caliper, Mitutoyo Corporation), dé tinh toan thé tich khéi u theo cac cong

thire sau day:

Thé tich khéi u (mm®) = Duong kinh dai nhét (mm) x Puong kinh ngan nhat (mm) x
DPuong kinh ngan nhat (mm)/2

Thé tich khdi u twong dbi (RTV) = Thé tich khdi u (ngay X) / Thé tich khéi u (ngay tht
nhét)

Dua vao thé tich khéi u thu duogc vao ngay 1, chudt dugc chia nhém sao cho gia tri
trung binh cua thé tich khdi u gan nhu bang nhau giita cac nhém. Thir nghiém nay duoc
tién hanh déi v6i cac nhém chudt, mdi nhém goém 6 con. Hop chét thir nghiém dugc hoa
tan trong DMSO va dung dich dugc bao quan trong tu lanh trude khi st dung. Ngay
trude khi st dung, dung dich gbc duge pha lodng bang nuéc mudi. Hop chét thtr nghiém
trong nuéc mudi duge st dung qua dudng trong tinh mach mot lan hang tuan vai lidu
180pug/kg trong 2 tudn (vao ngay 1 va ngay 8). Quan sat duoc hoat tinh khang u véi su
lam chdam muc dd phat trién cua khoi u & nhom duoge diéu tri.

Té bao HT-1080

Dong té bao sacém soi cua ngudi HT-1080, da duge nudi cdy trong moi trudng
E-MEM chira FBS 10%, NEAA va cac chét khang sinh duoc diéu chinh dén nong do 3 x
107 té bao/ml bang moi trudng dé tao ra hdn dich té bao. Hon dich té bao nay duoc cay
v6i thé tich 100ul vao phin dudi da vang suon phai cia chudt khong cé tuyén tGc

(CAnN.Cg-Foxnlnu/CriCrlj, chudt céi, 6 tun tudi, Charles River Japan Inc.). 6 ngdy sau
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khi cdy té bao (ngay 1), chiéu dai va chiéu rong cua khdi u & mdi con chudt duoc do bing
céch st dung calip dién ti k§ thuat sé (Mitutoyo Corporation), dé tinh toan thé tich khéi

u theo cong thure sau day:

Thé tich khéi u (mm®) = Dudng kinh dai nhit (mm) x Duong kinh ngan nhit (mm) x
Puong kinh ngan nhat (mm)/2

Thé tich khdi u tvong déi (RTV) = Thé tich khéi u (ngay X) / Thé tich khéi u (ngay thu
nhat)

Dua vao thé tich TV, cac con chudt duge chia nhém theo cach ngau nhién (ngay 1).
Mbi nhém gdm 6 con. Hop chét cé cong thirc (1) duoc hoa tan trong DMSO va dung
dich dugc bao quan trong tu lanh trudc khi st dung. Hop chit co cong thuc (1) (180
ng/kg) duoc pha loing bang nudc mudi va duge tiém qua duong trong tinh mach vao
ngay 1 va ngay 8. Su thay ddi vé RTV ciia mdi nhém dugc thé hién trén Fig.17. Quan sét

dugc hoat tinh khang u véi su thoai trién khdi u & nhom duoc diéu tri.
Té bao CTG-2041

C4c manh khoi u cua sacom mach & ngudi CTG-2041 dugc cay dudi da (s.c.) vao
surdn trai cua chudt cai. Su phat trién ctia khoi u dugc theo doi hai lan moi tudn bang cach

str dung calip k§ thuét s dé tinh toan thé tich khoi u theo cong thirc sau day:

Thé tich khéi u (mm’) = Dudng kinh dai nhat (mm) x Duong kinh ngin nhit (mm) x
Duong kinh ngén nhat (mm)/2

Thé tich khéi u twong ddi (RTV) = Thé tich khdi u (ngay X) / Thé tich khéi u (ngay thu
nhat)

Khi thé tich cac khdi u dat dén khoang 200 mm’, cac con chudt duge ghép nhém
theo thé tich khdi u thanh nhém diéu tri hodc nhom déi chimng va viéc dung lidu dugc bét
ddu vao ngay 1. M6i nhom goém 5 con chudt. Hop chét ¢6 cong thuce (1) dugc hoa tan
trong DMSO va dung dich dugc bao quan trong tu lanh trudce khi su dung. Hop chat ¢6
codng thire (1) (100ug/kg) duoc pha loang trong nudc mudi va duge tiém qua duong trong
finh mach vao ngay 1 va ngay 8. Su thay ddi vé thé tich RTV ctia mdi nhém dugc thé
hién trén Fig.17. Quan sat dugc hoat tinh khang u véi su thoai trién khdi u & nhém duoc
diéu tri.

Vi du thtr nghiém duoc Iy 23. Hiéu qua khang u trong mé hinh mo6 ghép khac loai bénh

sacOm ung thu mang trong tir cung & chudt dudi dang liéu phap don (Fig.18)

Té bao HEC-108
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Dong té bao ung thu mang trong t cung cta nguoi HEC-108, da dugc nudi ciy
trong mbi truomg E-MEM chira FBS 15% va céc chit khang sinh dwoc diéu chinh dén
ndng d6 7,14 x 107 té bao/ml bing méi truong dé tao ra hén dich té bao. Hon dich té bao
nay dugc cay voi thé tich 150l vao phan dudi da ving suon phai cua chudt khong cé
tuyén e (CAnN.Cg-Foxnlnu/CrlCrlj, chuét cai, 6 tuan tudi, Charles River Japan Inc.).
13 ngay sau khi ciy té bao (ngay 1), chidu dai va chiéu rong cua khéi u & mdi con chudt
duoc x4c dinh bang cach st dung calip dién tir ky thuat s6 (Mitutoyo Corporation), dé

tinh toan thé tich khdi u theo cong thirc sau day:

Thé tich khdi u (mm’) = Duong kinh dai nhat (mm) x Puong kinh ngan nhdt (mm) x
Pudng kinh ngan nhat (mm)/2 7

Thé tich khéi u twong dbi (RTV) = Thé tich khdi u (ngay X) / Thé tich khi u (ngay thi
nhét)

Dua vao thé tich TV, cac con chudt dugc chia nhom theo cach ngau nhién (ngay 1).
MJi nhém gbém 6 con chudt. Hop chét c6 cong thire (1) duge hoa tan trong DMSO va
dung dich dugc bdo quan trong ti lanh trude khi su dung. Hop chét ¢6 cong thirc (1)
(180ng/kg) dugc pha loang trong nudc mudi va dugc tiém qua duong trong tinh mach
vao ngay 1 va ngay 8. Su thay ddi vé thé tich RTV ctiia mdi nhém dugc thé hién trén
Fig.18. Quan sat dugc hoat tinh khang u v6i sy lam cham muc do phat trién ctia khdi &

nhém duoc diéu tri.
Té bao AN3CA

Dong té bao ung thu mang trong tir cung ctia nguoi AN3CA, da dugc nudi cay
trong mdi truong E-MEM chtra FBS 10%, va penicillin-streptomycin, dugc diéu chinh
dén nong do 1,4 x 10® té bao/ml bang dung dich nudc mudi can bang Hanks’ Balanced dé
tao ra hon dich té bao, va hon dich nay duoc tron voi Geltrex® (Thermo Fisher Scientific
Inc., #A1413202) theo t 18 1:1 dé tao ra hdn dich té bao véi nong do 7 x 107 & bao/ml.
Hdn dich té bao nay duge cdy vé6i thé tich 100ul vao phan dudi da ving suon phai cia
chuot nhit tran, 6 tudn tudi (CAnN.Cg-Foxnlnu/CrlCrlj, chudt cai, Charles River
Laboratories Japan Inc.). 12 ngay sau khi ciy té bao (ngay 1), duong kinh ngén nhat va
duong kinh dai nhat cua khdi u & mdi con chudt dugc xac dinh béng cach st dung calip
dién t k¥ thuét s (calip Digimatic™, Mitutoyo Corporation), dé tinh toan thé tich khoi

u theo cac cdng thirc sau day:

Thé tich khdi u (mm’) = Puong kinh dai nhat (mm) x Puong kinh ngan nhét (mm) x
Puong kinh ngan nhat (mm)/2
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Thé tich khéi u twong déi (RTV) = Thé tich khéi u (ngay X) / Thé tich khoi u (ngay thu
nhéat)

Dua vao thé tich khdi u thu dugc vao ngay 1, chudt duoc chia nhom sao cho gia tri
trung binh cua thé tich khdi u gin nhu bing nhau gitta cac nhom. Thir nghi¢m dugc tién
hanh déi v6i cac nhém chudt, mdi nhém gom 5 con. Hop chét thir nghiém dugc hoa tan
trong DMSO va dung dich duoc bao quan trong ti lanh trude khi su dung. Ngay trudc
khi str dung, dung dich gbc dugc pha lodng bang nudc mudi. Hop chét thir nghiém trong
nude mudi dugc s dung qua duong trong tinh mach mot 14n hang tudn vai liéu 180ug/ke
trong 2 tuan (vao ngay 1 va ngay 8). Quan sat dugc hoat tinh khang u v6i su thodi trién

khoi u & nhom dugc dicu tri.

Vi du thit nghiém duoc 1y 24. Thir nghiém tc ché sy phat trién cua t& bao NCI-N87 va
MKN-28

Trong thir nghiém nay, hoat tinh trc ché su phat trién trong cac dong té bao ung thu
da day cua nguoi NCI-N87 va MKN-28 cua hop chat thir nghiém dugc danh gia tuong
tmg. Cac t& bao NCI-N87 va MKN-28 dugc duy tri trong méi truong RPMI-1640 chira
FBS 10%, penicillin va streptomycin trong tu ap 5% CO, (37°C). Cho 100ul hén dich té
bao NCI-N87 hodc MKN-28 duoc diéu chinh dén ndng do 3x10* té bao/ml bang mdi
truong nudi cdy vao mdi 19 cta dia ¢ 96 10 (Becton, Dickinson and Company, 353219),
va céc té bao nay dugc 0 qua dém trong ti 4p 5% CO, (37°C). Vao ngay tiép theo, 100ul
hop chit ¢é cong thirc (1) hodc Halichondrin B trong cdc hé pha lodng ba lan duogc tao
hon dich trong mdi trudng nudi cay dugc cho thém vao mdi 15, va san phdm tao thanh
duoc U trong 3 ngay trong tu ap 5% CO, (37°C). Kha nang sdng cia té bao dugc xéc dinh
bang thir nghiém kha ning séng cua té bao phat quang CellTiter-Glo® (Promega) v&i thiét
bi doc EnVision 2103 Multilabel (Perkin—Elmer, Wellesley, MA). Gia tri cua cac 16 chua
t& bao ma khong cho thém cac hop chat thir nghiém duoc xac dinh 1a 100% va gia tri cla
céc 15 khong chia t& bao duge xac dinh la 0%. Nong do can thiét cta hop chat thi
nghiém dé e ché su phat trién cua té bao 50% (nghia 1a gia tri ICs) dugc tinh toan va

duoc thé hién trong Bang 14.

Bang 14

NCI-N87 MKN-28
Hop chét thir nghi¢m (ICs (nM)) (ICs (nM))
Halichondrin B 0,007 0,017
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Hop chét c6 cong thire (1) 0,002 0,015

Vi du thtr nghiém duoc 1y 25. Thir nghiém e ché sy phét trién ciia té bao HuTu 80

Trong thtr nghiém nay, hoat tinh trc ché su phat trién cia hop chét thtr nghiém dbi
v6i dong té bao ung thu rudt non cia nguoi HuTu 80, duoc phan lap tir mo ta trang duge
danh gia. Cac té bao HuTu 80 duoc duy tri trong méi truong EMEM chira FBS 10%,
penicillin va streptomycin trong tu ap 5% CO, (37°C). Cho 100ul hdén dich té bao
HuTu80 dugc diéu chinh dén nong do 3x 10* té bao/ml bang moi trudng nudi cdy vao mdi
16 cua dia ¢ 96 16 (Becton, Dickinson and Company, 353219), va céc té bao nay duoc u
qua dém trong ti 4p 5% CO, (37°C). Vao ngay tiép theo, 100l hop chét c6 cong thuc (1)
hodc Halichondrin B trong cac hé pha lodng ba lan duogc tao hdn dich trong moi truong
nudi ciy duoc cho thém vao mdi 16, va san pham tao thanh duoc U trong 3 ngay trong ti
ap 5% CO, (37°C). Kha ning séng cua té bao duoc xac dinh bang thir nghiém kha nang
séng cua té bao phat quang CellTiter-Glo™ (Promega) bang thiét bi doc EnVision 2103
Multilabel (Perkin—Elmer, Wellesley, MA). Gi4 tri cua cac 15 chira té bao ma khong cho
thém cac hop chét thir nghiém duoc x4c dinh 1a 100% va gia tri ciia cac 16 khong chira té
bao duoc xac dinh 14 0%. Nong do cta cac hop chit thir nghiém can thiét dé Ge ché su
phét trién cta té bao 50% (nghia 1 gi4 tri ICs) dugc tinh toén va dugc thé hién trén Bang
15.

Bang 15
HuTu 80
Hop chét thtr nghiém (ICso (nM))
Halichondrin B 0,031

Hop chit ¢6 cong thue (1) 0,019

Vi du thtr nghiém duoc 1y 26. Thir nghiém tc ché su phat trién cta t€ bao SW780

Trong thr nghi€ém nay, hoat tinh trc ché su phat trién dong té bao ung thu té bao
chuyén tiép ctia ngudi SW780 ciia céc hop chét thi nghiém duge xac dinh. Cac t€ bao
SW780 duoc duy tri trong méi truong RPMI-1640 chua FBS 10%, penicillin, va
streptomycin trong ti 4p 5% CO, (37°C). Cho 100l hdn dich té bao SW780 dugc diu
chinh dén ndng d6 3x10* té bao/ml bang moi trudng nudi cay vao mdi 16 cua dia c6 96 16

(Becton, Dickinson and Company, 353219), va cac té bao nay dugc U qua dém trong tu
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dp 5% CO, (37°C). Vao ngay tiép theo, 100ul hop chét co cong thuc (1) hoic
Halichondrin B trong cac hé pha lodang ba lan duoc tao hdn dich trong moi trudng nudi
cdy duoc cho thém vao mdi 15, va san pham tao thanh duoc U trong 3 ngay trong tu ap
5% CO, (37°C). Kha nang song clia té bao duoc xac dinh bang thir nghiém kha nang
song cta té bao phat quang CellTiter-Glo® (Promega) v6i thiét bi doc EnVision 2103
Multilabel (Perkin—Elmer, Wellesley, MA). Gia tri cta cac 16 chua t& bao ma khong cho
thém hop cht thtr nghiém duoc xéc dinh 1a 100% va gia tri cia cac 16 khong chia t€ bao
duoc xac dinh 1a 0%. Nong do can thiét ciia cac hop chét thir nghiém dé te ché sy phat
trién cua té bao 50% (nghia 1a gia tri ICse) dugc tinh todn va dugc thé hién trong Bang
16.

Béang 16
SW780
Hop chét thir nghiém (ICs, (nM))
Halichondrin B 0,032

Hop chét c6 cong thirc (1) 0,017

Vi du thit nghiém duoc 1y 27. Thir nghiém trc ché su phat trién cta té bao HS-SY-II

Trong thir nghiém nay, hoat tinh Grc ché su phat trién dong té bao sacom hoat dich
ctia ngudi HS-SY-II cuia cac hop cht thir nghiém duge danh gia. Cac € bao SH-SY-II
duoc duy tri trong mdi truong DMEM chaa FBS 10%, penicillin, va streptomycin trong
ti 4p 5% CO, (37°C). Cho 100yl hdn dich té bao HS-SY-II dugc diéu chinh dén nong do
3x10* t& bao/ml bing méi truong nudi cdy vao mdi 16 cua dia c6 96 16 (Becton,
Dickinson and Company, 353219), va cac té bao nay duoc i qua dém trong ti ap 5% CO,
(37°C). Vao ngay tiép theo, 100ul hop chét ¢ cong thirc (1) hodc Halichondrin B trong
céc hé pha lodng ba lan duoc tao hon dich trong méi trudng nudi ciy duoc cho thém vao
mdi 13, va san pham tao thanh duoc i trong 3 ngay trong ti ap 5% CO, (37°C). Kha ning
sbng cua té bao duge xac dinh bang thir nghiém kha nang séng cta té bao phat quang
CellTiter-Glo® (Promega) véi thiét bi doc két qua EnVision 2103 Multilabel
(Perkin—Elmer, Wellesley, MA). Gia tri cua cac 16 chura té bao ma khong cho thém hop
chat thir nghiém duge xac dinh 1a 100% va gia tri cta cac 16 khong chira t€ bao dwgc xac
dinh 12 0%. Ndng do can thiét ctia cac hop chét thir nghiém dé ac ché sy phét trién cia t&

bao 50% (nghia la gia tri ICsp) duoc tinh toan va dugc thé hién trong Bang 17.
Bang 17
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HS-SY-1I
Hop chét thtr nghiém (ICs, (nM))
Halichondrin B 0,010

Hop chat ¢6 cong thie (1) 0,002

Cac phuong an tuong duong va pham vi

Trong phén yéu ciu bao ho, cac mao tir nhu “a,” “an,” va “the” cé thé co nghia la
mot hodc nhiéu hon mot, trir khi duogc chi rd theo nghia trai ngugc hodc rd rang theo cach
khéc so v6i ngit canh. Phan yéu cau bao ho hodc phan mo ta bao gdm thuat ngit “hodc” &
gitra mot hoac nhiéu thanh phén ctia mot nhom dugce cho la dap ung néu mot, nhiéu hon
mot, hoac tAt ca cac thanh vién clia nhom nay c6 mat trong do, dugc st dung trong do, hoac
c6 lién quan theo cach khac vé1 mot san pham hodc quy trinh cho trude, trir khi duge chi rd
theo nghia trai nguoc hodc rd rang theo cach khac so véi nglt canh. Sang ché bao gom cac
phuong an trong d6 mot thanh vién chinh xac clia nhém c6 mat trong do, dugc st dung
trong do, co lién quan theo cach khac véi mot san pham hodc quy trinh cho trudc. Sang ché
bao gdm ca cic phuong an trong dé nhiéu hon mot, hodc tit ca cac thanh vién cua nhom
nay c6 mat trong d6, duge st dung trong do, c6 lién quan theo cach khac voi mot san pham

hoac quy trinh cho trudc.

Ngoai ra, sang ché bao géln tat ca cac thay ddi, cai bién, va hoan vi trong d6 mot
hodc nhiéu gidi han, nguyén td, ménh dé, va thuat ngt mo ta tr mot hodc nhiéu diém yeu
cAu bao ho da liét ké duge dua vao diém yéu cu bao ho khac. Vi du, diém yéu cau bao ho
bét ky phu thudc vao diém yéu cu bao ho khac c6 thé duge cai bién dé bao gom mot hodc
nhiéu giéi han duoc tim thay trong diém yéu cau bao ho khac bét ky phu thudc vao chinh
diém yéu cau bao hd co s& nay. Khi cac nguyén td c6 mat dudi dang danh sach 1iét ké, vi
du, & dang nhom Markush, modi nhém phu cua cac nguyén td nay cing dugc boc 19, va
(c4c) nguyén t6 bat ky co thé dugc loai bo ra khoi nhém nay. Néi chung, can hiéu rang khi
sang ché hodc cac khia canh cla sang ché duoc dé cap 1a bao gdm cac nguyén t6 hodc dau
hiéu cu thé, mot sb phuong an cua sang ché hoac cac khia canh cta sang ché g61n hoac chu
yéu bao gdm cac nguyén t6 va/hodc cac dau hiéu nay. Dé don gian hoa, cac phuong an nay
khong dugc néu cu thé trong phan mo ta & day. Cling can luu ¥ rang cac thuit ngit “bao
gdm” va “chira” dugc du dinh theo nghia khong han ché va cho phép bd sung cac nguyén t6
hoic budc khac. Khi cac khoang dugc thé hién, cac diém dau mut ciing duoc bao g61n
trong d6. Hon nita, trir khi dugc chi rd theo nghia trai nguoc hodc r6 rang theo cach khac so

v6i ngir canh va su hiéu bi€t cia mdt ngudi c6 hicu bict trung binh trong linh vyc nay, cac

-76-



35911

gi tri duoc thé hién dudi dang khoang c6 thé thira nhan gia tri cu thé bat ky hodc khoang
gia tri nho nam trong cac khoang néu trén trong cac phuong an khac nhau ctia sang ché, dén
gia tri mot phan muoi don vi cua gi¢i han dudi ciia khoang nay, néu ngit canh khong chi o
theo cach khac.

Nguoi co hiéu biét trung binh trong linh vuc nay s nhan biét hodc ¢co thé xac dinh
nhiéu phuong 4n tuwong duong véi cac phuong an cu thé duoc mo ta & ddy ma khong can
str dung nhiéu thtr nghiém thong thuong. Pham vi ctia cac phuong an nay duge mo ta o day
duoc du dinh la khong lam gidi han phan mo ta trén day dung hon la nhu duoc néu trong
phin yéu ciu bao ho kém theo. Nhitng ngudi co hiéu biét trung binh trong linh vuc nay s&
hiu rdng c6 thé tién hanh nhiéu thay doi va cai bién v6i phan mo ta ndy ma van nam trong

pham vi clia sing ché, nhu duge x4c dinh trong phan yéu céu bao ho sau day.
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YEU CAUBAO HOQ

1. Hop chit c6 cong thic sau:

hodac mudi duoc dung cua no.

2. Duoc phém chtra hop chit theo diém 1 hoic mubi dugc dung cda no, trong chat mang

duoc dung.
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s d6f chiing

=& Hali-B
0,05 mg/kg

Hop chét ¢ cong
thire (1) 0,2 mg/kg

Thé tich khéi u twong doi
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~w 36i chirng

w3 Hop chét co cong
thre (1) 0,06 mg/kg

-~ Hop chat co cong
thire (1) 0,18 mglkg
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s d@6i chirng

s\ Hop chét co cong ¢
thire (1) 0,18 mg/kg
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s d6i chirmg

S CTX 20 mg/kg

«« Hali-B 0,0125 mg/kg
+ CTX 20 mg/kg
«ée Hali-B 0,025 mg/kg
+ CTX 20 mg/kg

-
&

~ie Hop chat co cong thire (1)
0,05 mg/kg + CTX 20 mg/kg

= Hop chét cd cong thire (1)
0,1 mg/kg + CTX 20 mgrkg

Thé tich khéi u twong déi
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520

s\ d4i chirng

=N trastuzumab 10 mg/kg

- Hop chét ¢é cong thire (1)
0,09 mg/kg
= =M Hop chét c6 cong thivc (1)
0,09 mg/kg + trastuzumab 10 mg/kg

= Hop chét oo cong thive (1)
0,18 mg/kg

Thé tich khéi u twong doi

S Hop chét co cong thic (1)
60 0,18 mg/kg + trastuzumab 10 mg/kg
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Ty 1& séng (%) 50 -

Sé ngay sau khi str dung

o s o ~ Khong diéu tri

e CTX 5 Mg/kg

«vvenvov.« Hop chat céd cong thire (1) 90 pg/kg

s w s CODDP 5 mg/kg

s e HOP chét ¢6 cONg thive (1) 90 ug/kg + CTX 5 mglkg
v o e e CDDP 5 mg/kg + CTX 5 mg/kg

Fig.7A
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Trong lwong co thé
twong déi (RBW)

. 3
REW 1.13 1,28 1,32 1,01 1,01

Fig.7B
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Hop chét co cong thec (1) & &
Lidu phap xa tri (RT) 18 Gy A N

Khong diéu tri
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Lidu phap RT 18 Gy + Hop chét co cong thire (1) 90 pg/kg

Fig.8A
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Fig.9
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Hop chét ¢6 céng thire (1)

waes DI ching
s 0,625uM
1,25uM

Fig.10A

Hop chéat cé cong thire (1): 0,5nM (ICs0)

Fig.10B
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