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Linh vie ki thuit dwgc dé cap

Sang ché dé cap dén dan xudt N-axylhydrazon, va cu thé hon 1a dé cap dén dan
Xudt N-axylhydrazon c6 hoat tinh trc ché té bao T chon loc va/hodc c6 hoat tinh chéng
khdi u bach huyét 4c tinh, cac chit ddng phén 1ap thé va mudi dugc dung cla no, st
dung hop chét nay dé bao ché dugc phédm, dugc phdm chira din xuét ndy, phuong
phap diéu tri bénh c6 sir dung dugc phdm nay va phwong phap didu ché dan xuét N-

axylhydrazon.

Tinh trang Ky thuit cia sang ché
Thudc Gc ché mién dich

Vén dé then chdt caa linh vuc cdy ghép 1a dé ngan chin phan tng mién dich
dan dén viéc thai béd méanh ghép. Do d6, sy phat trién cta thudc trc ché mién dich co
khé nang diéu chinh c6 chon loc va c6 hi€u qua phan Gng mién dich dic hiéu v6i manh
ghép 1 van d& then chét dé 1am gia tang ty 1é thanh cong clia viéc cdy ghép. Cac té
bao T 12 muc tiéu chil yéu dé phong ngira viéc thai béd md ghép va hau hét cac thude tc

ché mién dich duoc st dung 1am sang dé uc ché phan ing t€ bao T.

Azathioprin 12 thudc trc ché mién dich diu tién duoc ding trong cdy ghép co
quan. Tuy nhién, azathioprin e ché téng hgp ADN, din dén cac tac dung phu nhu
giam bach cau, hily tiy xwong va chimg dai hdng cdu va do d6 dugc chuyén thanh
thudc diéu tri hang thir hai sau khi xyclosporin dugc dua vao didu tri. Xyclosporin va
tacrolimus, 12 chét trc ché canxineurin, hién dang dugc st dung lam thude diéu tri hang

dau trong viéc cdy ghép co quan.

Hai thudc phong bé su biéu hién cua interleukin-2 (IL-2) bang cach e ché

canxineurin. Ngoai ra, thudc nay c6 the ngin chin su hoat hoa t€ bao T trong giai doan
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dAu tién va do d6 ngan chian manh phan Gng mién dich din dén viéc thai bé md ghép.
Tuy nhién, cac thubc nay phai dugc ding trong thoi gian dai va gy ra cac tac dung
phu, bao gém tinh ddc hai cho than, bénh thiéu mau va tang huyét 4p, cling nhu bénh
nhiém va khdi u 1a do su suy yéu trong hé mién dich gay ra. Trong nhitng nim gin day,
dé giam cac tac dung phu cta chét trc ché canxineurin, thi mycophenolat mofetil 1a
chat trc ché sy téng hop nucleotit d3 duoc dung két hop véi chit (e ché canxineurin,
nhung da cho thiy cic tac dung phu nhu bénh v& tiéu hoa, giam bach cdu va bénh
thiéu mau.

Sirolimus va everolimus, chét ¢ ché mTOR (muc tiéu cia rapamyxin 1a dong
vat co va), 1a thube wrc ché su tang sinh cua té bao T béng cach lam nghén su bdo hi€u
clia thu thé IL-2. Cac thubc nay chu yéu dwgc dung két hop vé6i chét wc ché
canxineurin, do hiéu qua 1a khong cao khi diing cac thudc ndy mét minh. Tuy nhién,
cac thudc nay 1am gia ting cac tac dung phu cia chit trc ché canxineurin, nhu chiing

tang lipit mau va chiing giam ti€u cau.

FTY720, chit di khang cta sphingosin-1-phosphat, 1 thudc lam giam phan
tng mién dich bing cach ngin chan su di cu t& bao T tr co quan bach huyét dén cac
manh ghép va c6 loi thé do c6 ddc tinh thip so vai thube khac. Tuy nhién, FTY720 c6
thé gay ra con dau tim khi n6 dwoc ding véi cac thube khac (vi du, thube gdy mé va
thudc chen beta). Trong linh vuc chy ghép co quan, viéc didu tri két hop véi
xyclosporin la dang & trong giai doan thir nghiém 1a4m sang (xem: N Engl J Med. 351,
2715-2729; N Engl ] Med. 352, 1371-1373; Nat Med. 11, 605-613; Business Insights.
2010, BI00022-067).

Nhu mo ta trén déy, cac thudc (rc ché mién dich hién nay dung dé phong ngira
viéc thdi béd mo ghép la doc va gay ra nhiéu tac dung phu nhu sy xuat hién viém nhiém
va cac khoi u do hé mién dich bi suy yéu. Do d6, can phai phat trién loai thuéc c6 kha

nang lam suy yéu té bao T ¢6 chon loc dap ung khang nguyén ghép.

Bénh manh ghép chéng lai ky chu

Ghép té bao gbc tao huyét khac loai (Allogeneic haematopoietic stem cell
transplantation: HSCT) 1a phuong phap diéu tri thuong truc va hiéu quéa nhét di véi

cac bénh méu 4c tinh khac nhau va cac bénh suy gidm mién dich va dang dugc st
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dung dé diéu tri khoang 20,000 bénh nhén tré 1én mdi ndm trén toan thé gi6i (nhu
duoc béo cdo béi Trung tim nghién ciru qudc té vé mau va ghép tay). Trong nhitng
nam gan ddy, da va dang thir 4p dung HSCT vao céc bénh ty mién, bénh ung thu ran
va linh vuc cdy ghép co quan. Mic du su phat trién nhanh cua viéc ciy ghép té bao
géc tao huyét khéc loai (vi duy, sy phat trién cua k§ thuat nhan dang HLA va cac thudc
tic ché mién dich méi) trong subt 20 nim qua, bénh manh ghép chdng lai ky chu
(graft-versus-host disease: GVHD) 1a bién ching do té bao T cua ngudi hién ting gay
ra van tiép tuc 12 nguyén nhan chinh cia tt vong sau ghép. Bénh GVHD cép tinh (do |
IT - IV) xdy ra cht yéu truéc 100 ngay sau khi ghép xuét hién & 25-60% bénh nhan
trong trudng hop HLA hop giita quan hé huyét théng va 45-70% bénh nhan trong
truong hop khong cé quan h¢ huyét thong va 70% hay nhiéu bénh nhan bi bénh (do 1T
- IV) chét. Bénh GVHD cép tinh phat trién trong ba giai doan. Trong giai doan dau,
yéu td tién viém (TNF-a va LPS), dugc tao ra do héa liéu phap lidu cao va xa tri toan
than trude khi ghép, hoat hoa té bao ¢6 tua ciia co quan bach huyét ngoai vi. O giai
doan thit hai, cac té bao T dic hiéu khang nguyén cung lodi ting nhanh do cac té bao
c¢6 tua dugc hoat hda va biét hoa thanh té bao thuc hién. O giai doan cudi, cac té bao T
thyc hién dac hi¢u khang nguyén cing loai di cu vao rudt, gan va da, 1a cac co quan

dich chd yéu va gay ra thuong tdn viém cho md.

Ty 1¢ dap tng chét \rc ché canxineurin, 1a thudc diéu tri hang diu dé phong
ngira bénh GVHD cép tinh, 1a khoang nhé hon 50% va nhu vy ty sd phong ngira 1a
rét thip so véi ty sé ghép cac co quan. Viéc diéu tri sau khi bénh GVHD phit trién phu
thudc vao diéu tri bing steroit, nhung diéu tri bang steroit cho thy ty 18 dap tng la
nhé hon 50% va nhu vay dugc xép vao loai didu tri kém an toan co ty 1€ t& vong lién
quan dén diéu tri cao (xem: Annu Rev Immunol. 25, 13-170; Blood. 114, 4327-4336;
Lancet. 373, 1550-1561, Curr Opin Immunol. 11, 509-515). Do d6, viéc phat trién céc
thubc c¢6 hiéu qua dé phong va diéu tri bénh GVHD cép tinh dang 1a nhu ciu cép bach.

Bénh da xo cing

Bénh da xo cing la bénh viém ctia hé than kinh trung vong (Central nervous
system: CNS), 1a bénh ty mién giy ra boi té bao T phan ung véi khang nguyén co

ngudn gdc tir myelin. N6 cho thiy mau tai phét-thuyén gidm trong giai doan khai dau
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clia su phat trién va sau d6 tién trién thanh bénh da xo cung tién trién tht phét do c6 su
tich tu thwong ton tién trién & ndo va day cot séng. Sy tich tu thuong ton & ndo va day
cot sdng din dén mét thi gidc, r6i loan van dong va cén bang, rbi loan ngdn ngit va
cam gidc, liét hai chi dudi, suy yéu chirc nang tinh duc va rdi loan bai niéu va bai xuét

va khi sy tich tu 1a ndng, thi n6 gy ra liét toan than.

Céc liéu phap dé diéu trj bénh da xo cimg phan 16n dugc chia thanh kidm soat
su ting bénh cdp tinh, diéu tri 1am gidm bt bénh, didu tri tridu chimg va diéu trj phong
ngua. Kiém soat su tang bénh cép tinh dugc thuc hién dé lam giam sy viém nhiém va
tao ra tc dung trc ché mién dich va didu trj 1am giam b6t bénh dugc thyc hién dé 1am
cham sy tién trién cia bénh dé ngin khong cho bénh phat trién thanh bénh da xo cing
tién trién.

Trong viéc kiém soét su tdng bénh cép tinh, lidu cao (500-1000mg/kg) cua
glucocorticoit duge ding trong tinh mach trong 3-5 ngay dé 1am giam nhe tridu ching
va phong nglra thuong ton thuong truc. Glucocorticoit thuc hién chirc ndng ngin
khong cho cac t€ bao mién dich di cu vao ndo hodc 1am gidm phu, nhd d6 Grc ché viém
x4y ra trong giai doan cép tinh (xem: Immunology va Cell Biology. 76, 55-64; Annu.
Rev. Immunol. 20, 125-163). Mac di glucocorticoit c6 tdc dung tét trong giai doan cdp
tinh, nhung vin khong thé ngan khong cho bénh tién trién trong diéu tri lam giam nhe
bénh.

Trong diéu trj lam gidm b6t bénh, mién dich tri liéu dugc thuc hién dé diéu tri
bénh va phong ngira bénh tai phat. Thude duge phé chuin bi FDA cia My déi véi
liéu phdp mién dich bao gdm interferon-beta (IFN-B), glatirame axetat (glatiramer
axetat: GA), mitoxantron va natalizumab. Tuy nhién, ching cho thiy tac dung phu sau

do6 (xem: N Engl J Med. 362, 456-458).

IFN-B, thuéc hién dugc sir dung phd bién nhit, c6 tac dung chéng viém va
khang virut tic dong dé wc ché bidu hién cia khang nguyén va ngin ngira su hoat hoa
ctia té bao T. Ngoai ra, IFN-B hoat hoa cac phan tir ddng kich thich dé gdy ra co ché
gay chét té bao theo chuong trinh clia cac té bao tu phan ung. Tuy nhién, IFN-B chi ¢6
thé dugc ding qua dudng dudi da hoic trong co va do d6 khi né dugc ding trong mot
khoéang thoi gian dai, n6 gy ra ban dé va phu & chd tiém va kéo theo cac tac dung phu,

bao gdm dau co, 6n lanh va bénh ty mién.
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Mitoxantron (novatron) c6 trong lugng phén tir rat thap va do vay di qua mang
ndo dé trc ché sy tang sinh ciia cac té bao T, cac t& bao B va dai thuc bao trong mang
ndo va khang nguyén cé chirc ning cta té bao trinh dién khang nguyén (Antigen
presenting cells: APCs), do d6 1am gidm nhe tri€u ching cua bénh da xo cing. Tuy
nhién, mitoxantron ¢6 nhugc diém & chd lidu dung phai bi giéi han, do n6 dat ganh

ndng lén tim.

Glatirame axetat (Glatiramer axetat: GA) 1a chét twong tu cua protein kiém
myelin (Myelin basic protein: MBP). GA tao ra phttc hop GA/MHC khi MBP gin két
vao phén tt HLA 16p IT va vi thé n6 trc ché su hoat héa cua té bao T d& phan img MBP
do canh tranh véi MBP khi né gén két vao thy thé té bao T (T cell receptor: TCR). GA
c6 tac dung lam giam s 14n tai phat cua bénh da xo cing tai phat-thuyén giam va lam
giam nhe tri€u ching ctia bénh da xo cting khi bénh da xo cing tai phat, nhu IFN-B,
nhung cho thiy gia ting tin s§ phat trién cac 18 den thuong truc trong hé than kinh

trung wong so véi IFN-p.

Natalizumab 13 khang thé don dong nhén tinh hoa gan két truc tiép vao tiéu
phin a4 (CD49; phan tir bam dinh trén b mit cta bach cdu) cua integrin VLA 4
(khang nguyén 4 rit mudn) d ngin nglra su gin két gitra bach clu va té bao mang
trong mach, do d6 ngin khong cho té bao T hoat dong di vao hé thin kinh trung uong.
N6 ¢6 tac dung t6t 1én bénh da xo cing téi phét-thuyén gidm, nhung giy ra tic dung
phu cia bénh chit tring ndo da & tién trién (Progressive multifocal

leukoencephalopathy: PML) & 0,3-0,9% bénh nhén sau 2 ndm dung né.

Fingolimod 1 chét twong ty téng hop cia thu thé sphingosin 1-phosphat
(sphingosine 1-phosphate: S1P) danh cho myrioxin va 1 thudc ddu tién dung qua

dudng miéng méi day duoc phé chuin bsi FDA Hoa Ky.

Fingolimod ¢6 nhi¢m vu ngdn khéng cho lymphd bao hoat héa di chuyén tir
céc md bach huyét thir phat dén hé thin kinh trung wong bang cach gén két thy thé S1P
vao bé mit ctia cac t& bao T hd tro typ 1 dugc hoat hoa. Tuy nhién, cic thudc trong
giai doan phit trién dugc ghi nhan 1a c6 céc tac dung phy, bao gdm nhim trung, phu
c6 vét, ching nhtrc du, cam, tiéu chay, chung dau lung va ting men gan (xem: Nat.

Rev. Neurol. 7, 255-262; Nat Rev Drug Discov. 11, 909-925).

Do d6, c6 nhu cau phat trién cac thude c6 thé ngin sy tién trién thanh bénh da
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xo cimg tién trién thir phat dong thoi ¢ tac dung diéu tri cao khi ding qua dudng

miéng trong thoi gian ngén (xem: N Engl J Med. 362, 456-458).

Khéi u bach huyét 4c tinh

Nhu duoc sir dung & ddy, thuat ngir “khdi u bach huyét ac tinh” chi khéi u cua
cac té bao bach huyét (t& bao B, té bao T va té bao NK/T) trong tily xwong va trong md
bach huyét. Khéi u bach huyét ac tinh phan 16n dugc phan loai vao bénh bach cu, u
lympho va bénh da u tiy. Bénh bach cau lympho 1a u mau trong d6 t& bao bach huyét
trong md bach huyét bién dbi thanh té bao ung thu duge tich tu trong md va lan t6i
méu ngoai vi va tiy xwong. Bénh bach ciu lymph6 phan 16n 1a dwgc phan loai vao
bénh bach cau lymphé cip tinh va bénh bach cdu lymph6 maén tinh. U lympho la u
méu trong d6 té bao bach huyét trong md bach huyét bién dbi thanh té bao ung thu
dugec tich tu trong mo va lan téi mau ngoai vi va tiy xuong. N6 dugc phan loai vao u
lymph6 Hodgkin va u lympho khong Hodgkin. Bénh da u tdy 1a u mau trong d6 twong
bao trong md bach huyét ngoai vi bién d6i thanh t& bao ung thu, sau dé dugc tich tu
trong tiy xuong (xem: J Clin Invest. 2012;122:3396-3397; Blood. 1994;84:1361—
1392; Lancet. 2012;380:848-857).

Viéc diéu tri khéi u bach huyét ac tinh dugc thuc hién boi hoa liéu phap tiéu
chudn sir dung t6 hop clia xyclophosphamit, doxorubixin, vincristin va prednison. V&
tac dung ddp tmg ban dau véi thude, ty sé thuyén giam ciia bénh nhan trudng thanh
cao khoang 85%, nhung ty sd tai phat 1a cao va nhu vdy sbng sot khong mang bénh
trong 5 ndm chi 1a 30-40%. Ngoai ra, cac thudc nay cho thay nguy co nhidm trung cao
do tinh doc hai té bao cao cia chung va thuong gay ra céc tic dung phy, bao gdm tinh
doc hai than kinh, vin dé vé tiéu hoa va chay mau (xem: N Engl J Med. 1998; 339:21-
26; N Engl J Med 2006; 354:166-78; Nat Rev Drug Discov. 2007; 6:149-165).

Gén déy, da c6 bao céo ring thubc c6 anh hudng gay doc té& bao déi véi té bao
dic hiéu cling c6 tic dung chéng khéi u khi ciing mot t& bao bién déi thanh té bao ung
thu. Ibrutinib 14 thudc e ché mién dich t& bao B uc ché kinaza tyrosin Bruton
(Bruton’s tyrosine kinase: BTK), vat trung gian bao hiéu cta thy thé té bao B (B cell
receptor: BCR), dugc ghi nhén 1a da c6 tac dung diéu tri ung thu chéng lai su tai phat

hodc u lymphd té bao B khang thubc. Bortezomib 1a chét e ché hoat tinh cta NF-kB,
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dugc dung lam thubc e ché mién dich dé uc ché bd nhd céc té bao T va céac té bao B.
Bortezomib dugc chip thuin béi FDA My lam thudc diéu tri @& diéu tri bénh da xo
cting va gin ddy ciing da duoc dung phdi hop véi ibrutinib cho u lymphd té bao B.
Axit suberoylanilit hydroxamic (Suberoylanilide hydroxamic acid: SAHA) la chit uc
ché deaxetylaza histon (histone deaxetylase inhibitor: HDACi) dugc biét 1a ¢o tac
dung diéu tri ung thu chdng lai u lymphd té bao T & da. Do téc dung trc ché cia SAHA
chdng lai bénh manh ghép chdng lai ky chi (GVHD) méi day da dugc phat hién & cac
mau dong vat, SAHA di nhan dugc sy chi y méi lam thubc te ché mién dich (xem:
Semin Cancer Biol. 2011 Nov; 21:335-46; Br J Haematol. 2013; 161:43-56; N Engl J
Med. 2008; 359:906-917; Nat Rev Drug Discov. 2006;5:769-784; J. Clin. Invest.
2008; 118:2562-2573). Do d6, thudc e ché mién dich huéng dén cac té bao mién
dich dic hiéu c6 thé duge dung trén 1am sang lam thudc diéu tri bénh ung thu c6 kha

ndng dac biét hudng dén khéi u cu thé.

Ban chit ky thuit cia sang ché

Muc dich ciia sang ché 14 d& xuét hop chét mdi ¢ thé loai bd chon loc va ¢é
hidu qua cac té bao T dic hidu khang nguyén va dic hiéu ty khang nguyén cdy ghép va
do d6 c6 thé duge dung lam thube dé phong ngira va diéu tri su thai bé mién dich ghép
va/hodic diéu tri bénh tu mién. Ngoai ra, muc dich ctia sang ché 1a dé xuét hop chét c6
tac dung gy chét t& bao theo chwong trinh vuot troi chéng lai t& bao bach huyét ac

tinh va do dé c6 thé dugc dung lam thubc dé diéu tri bénh u bach huyét ac tinh.

Do d6, myc dich ctia sang ché 1a dé xuét hop chit N-axylhydrazon c6 hoat tinh
trc ché té bao T chon loc va/hodc c¢é hoat tinh chéng khéi u bach huyét 4c tinh, chét
ddng phén 14p thé cua n6, muéi duoc dung cia né, dugc phdm chira din xudt nay,
phuong phap diéu tri bénh c6 st dung dugc phdm va phuong phap diéu ché din xuét

N-axylhydrazon.

Theo mdt phuong 4n, sang ché dé xuit hop chit ¢6 cong thirc 1 duéi day, chét

dong phan lap thé hodc mudi duge dung cta no:
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R
|

Rs_ /QZ\Q
1

LA,
4 /\H/
Cong thire 1
trong do,
A la N-H, O hoic S;

M&i Q1, Q2, Q3, Qs va Qs ddc lap 1a C hodc N;

Madi nhém Ry, Ry, R3, R4 va Rs doc 1ap 1a Véng mdt, -H, -CF3, -F, -Br, xyanua, -
CH20H, -(CO)NHa, -(Ci-C¢)alkyl, -(Ci-3)alkoxy, -NHa, -N(CH3)2, hodc 1a heteroaryl
hodc heteroxycloalkyl c6 4, 5 hodc 6 canh ¢6 1 dén 3 nguyén tir khéc loai dugc chon
tir nhém bao gdm N, O va S (heteroaryl hodc heteroxycloalkyl néu trén c6 it nhit mot

nhom thé duogc chon tir -H, halogen va amin);

P la -H, -(Ci-C3)OH, -(C1-Cg)alkyl, -(CO)(Ci-Ce)alkyl;

N
O 0
£ £ L0
Bla
Re
K A
\/ J
\
R

trong d6, X, Y va Z mdi loai doc lap 1a C, N hodc S, va trong d6 B duoc gén voi

hop chét chi qua vong benzen, va

Rs va Ry mbi loai doc 18p 1a ving mit, -H, -Br, -(Ci-Ce)alkyl, -(C1-C3)OH,
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Theo mdt phuong 4n, sang ché d& xuét dugc phdm chtra hop chit c6 cong thirc

1 va chit ddng phén 14p thé hodic mudi dugc dung cia n6; va chit mang dugc dung.

M5 ta viin tit cac hinh vé

Fig.1 va Fig.2 thé hién két qua cua thir nghiém hoat tinh tGc ché chéng lai cac té
bao T ddc hiéu khang nguyén cling loai ctia hop chét theo sang ché trong didu kién
nudi cy té bao.

Fig.3 thé hién két qua cta thir nghiém hoat tinh e ché chéng lai céc té bao T
dac hiéu khang nguyén cling loai ctia hop chat theo sang ché.

Fig.4 thé hién két qua cua thir nghiém hoat tinh tGc ché chbng lai bénh manh
ghép chdng lai ky chi cp tinh cia hop chét theo sang ché. v

Fig.5 thé hién két qua ctia thir nghiém hoat tinh diéu tri bénh da xo ciing cla

hop chét theo sang ché.

Mo ta chi tiét sang ché

Sang ché dé cap dén hop chét co cong thire 1 dudi day, chit déng phan lap thé

hodc muoi dugc dung cuia no:

R

|
Rs Q, Rq

et
Q4\ /k N =

RS a7 DA SN g

|

Rs o

Cong thuc 1
trong do,

A la N-H, O, hoic S;
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Mdi Q1, Q2, Qs, Q4 va Qs doc 1ap 14 C hodc N;

mdi nhém Ry, Rz, R3, Ry va Rs doc 14p 1a ving mat, -H, -CFs, -F, -Br, -Cl,
xyanua, -CH20H, -(CO)NH,, -(Ci-Cs¢)alkyl, -(Ci-3)alkoxy, -NH>, -N(CH3)2, hoic la
heteroaryl hodc heteroxycloalkyl c6 4, 5 hodc 6 canh cé 1 dén 3 nguyén tir khac loai
dugc chon tir nhém bao gdm N, O va S (heteroaryl hodc heteroxycloalkyl néu trén c6

it nhat mot nhém thé duge chon tir -H, halogen va amin);

P 1a -H, -(C1-C3)OH, -(Ci-Ce)alkyl, -(CO)(C1-Cs)alkyl,;

f b Ji Fale

b

;va

B duqc chon tir nhém bao gdm:

R
R 6
/s /X/
N CL
Y

F z/ Z/
\ \
Ry va R

trong do,
mdi nhém X, Y va Z doc lap 1a C, N hodc S va
mdi nhém Rg va R7 doc lap 1a Véng mat, -H, -Br, -(C1-Ce)alkyl, -(C1-C3)OH,

AN 7
X +S
o L e 8

b

Theo mot khia canh ctia séng ché, hop chét co cong thtrc 1 con dugc xac dinh

bang nhu sau:
A laN-H, O hoic S;

Q1, Q2, Q3, Qs va Qs 1a C;

Rz va R4 are H;
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mdi nhom Ry, R; va Rs doc lap la -H, -F, -Br, -Cl, metyl, etyl, -CH,OH, xyanua,
-NHa, hodc heteroaryl c6 4, 5 hodc 6 canh hodc heteroxycloalkyl c6 1 dén 3 nguyén tir

khéc loai dugc chon tir nhom bao g61n N,Ovas;

P 1a -H, metyl, -CH,OH, -CH,CH> OH,

Y# ﬂg
£oF

hoac ;va

B duoc chon tir nhém bao gém:

R
Rg §
Mri / >\ /
X
| /! @ /
/ Z \
\
R7 va R 7,
trong do,
XvaYlacC,
Z1aNva

mdi nhém Re va Ry ddc 1ap 14 -H, metyl hoic -CH,CH,OH.

Théng thudng hop chét co cong thire 1 theo sang ché co thé dugc st dung dudi
dang mudi dugc dung ciia n6. Cac mudi duogc dung cta n6 bao gdm cac mubi cdng
bazo hodc cac mudi cdng axit duge dung, vi du, cac mudi kim loai, nhu cac mubi kim
loai kiém va kim loai kiém thd, mubi amoni, mubi cdng amin hitu co, mudi cong axit
amin va mudi sulfonat. Mudi cong axit bao gdm mubi cdng axit vo co, nhu mudi
hydroclorua, mubi ciia axit sulfonic va mudi cua axit phosphoric; va mudi cong axit
hitu co, nhu alkyl sulfonat, aryl sulfonat, axetat, malat, fumarat, tartrat, xitrat va lactat.
Vi du cta mudi kim loai bao gém mudi kim loai kiém, nhu mubi lithi, mudi natri va
mudi kali; mudi kim loai kiém thd, nhu mudi magie, mudi canxi, mudi nhom va mudi
kém. Vi du ctia mudi amoni bao gdm mudi amoni va muéi tetrametylamoni. Vi du cua
mudi cong amin hitu co bao gdm mudi voi morpholin va piperidin. Vi du cta mubi
cdng axit amin bao gdm mubi véi glixin, phenylalanin, axit glutamic va lysin. Vi du
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ctua muoi sulfonat bao gdm mesylat, tosylat va mudi cia axit benzensulfonic.

Thuat ngit “chét déng phan 14p thé” co nghia 1a céc phan tir chit déng phan ¢
cing cong thirc phan tir va lién két, nhung khac nhau boi dinh huéng ba chiéu cia

ching.

Vi du cu thé cua cac hop chit co cdng thire 1 duge uu tién theo sang ché bao

gdm cac hop chit sau:

Hop chét 065

(E)-N'-((1H-indol-4-yl)metylen)-2-(mesityloxy)axetohydrazit;

Hop chét 092
(B)-N'-((1H-indol-5-yl)metylen)-2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit;
Hop chit 108

(E)-N'-((1H-indol-6-yl)metylen)-2-(mesityloxy)axetohydrazit;

Hop chét 109

(E)-N'-((1H-indol-2-yl)metylen)-2-(mesityloxy)axetohydrazit;

Hop chét 112
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit;
Hop chét 133
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit;
Hop chét 135

(E)-N'-((1H-indol-4-yl)metylen)-2-(mesitylamino)axetohydrazit;

Hop chit 137

(E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-(pyridin-3-
yl)phenoxy)axetohydrazit;

Hop chét 139

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetyl-4-(pyridin-3-
yl)phenoxy)axetohydrazit;

Hop chét 146
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(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(pyridin-3-yl)phenoxy)axetohydrazit;
Hop chét 147
(E)-N'-((1H-indol-4-yl)metylen)-2-(mesitylthio)axetohydrazit;

Hop chit 149

(E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-(pyrimidin-5-
yl)phenoxy)axetohydrazit;

Hop chét 155
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-clo-2,6-dimetylphenoxy)axetohydrazit;
Hop chit 156
(E)-N'-((1H-indol-3-yl)metylen)-2-(4-clo-2,6-dimetylphenoxy)axetohydrazit;
Hop chat 157
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-clo-2,6-dimetylphenoxy)axetohydrazit;
Hop chit 158

(E)-N'-((1H-indol-3-yl)metylen)-2-(mesitylthio)axetohydrazit;

Hop chit 159

(E)-N'-((1H-indol-6-yl)metylen)-2-(mesitylthio)axetohydrazit;

Hop chit 164
(E)-2-(mesityloxy)-N-metyl-N'-((1-metyl-1H-indol-4-yl)metylen)axetohydrazit;
Hop chit 177
(E)-N'-((1H-indol-4-yl)metylen)-N-(2-hydroxyetyl)-2-(mesityloxy)axetohydrazit;
Hop chét 180
(E)-N'-((1-(2-hydroxyetyl)-1H-indol-4-yl)metylen)-2-(mesityloxy)axetohydrazit;
Hop chit 182

(E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit;

Hop chat 183
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(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit;

Hop chét 184

(E)-N'-((1H-indol-5-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit;

Hop chit 187
(B)-N'-((1H-indol-4-yl)metylen)-2-((2-metylpyridin-3-yl)oxy)axetohydrazit;

Hop chét 195
(E)-N'-((1H-indol-6-yl)metylen)-N-(2-hydroxyetyl)-2-(mesityloxy)axetohydrazit;
Hop chit 217

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-4-
yl)phenoxy)axetohydrazit;

Hop chét 218
(E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetohydrazit;
Hop chét 227

(E)-N'-((1H-indol-4-yl)metylen)-2-(4-(hydroxymetyl)-2,6-
dimetylphenoxy)axetohydrazit;

Hop chét 228

(E)-N'-((1H-indol-6-yl)metylen)-2-(4-(hydroxymetyl)-2,6-
dimetylphenoxy)axetohydrazit;

Hop chét 229

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenoxy)-

axetohydrazit;

Hop chét 232
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-amino-2,6-dimetylphenoxy)axetohydrazit;
Hop chat 233

(E)-N'-(( 1H-indol-6-yl)metylen)-N-(hydroxymetyl)-2-(mesityloxy)axetohydrazit;
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Hop chit 236

(B)-(2-((1H-indol-6-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl 2-

(dimetylamino)axetat;

Hop chét 237
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-xyano-2,6-dimetylphenoxy)axetohydrazit;
Hop chét 238

(E)-(2-((1H-indol-4-yl)metylen)- 1-(2-(mesityloxy)axetyl)hydrazinyl)metyl 2-

(dimetylamino)axetat;

Hop chét 243

(E)-N'-((1 H-indol-6-yl)metylén)-N—axetyIQ-(mesityloxy)axetohydrazit;

Hop chat 244
(E)-N'-((1H-indol-4-yl)metylen)-N-(hydroxymetyl)-2-(mesityloxy)axetohydrazit;
Hop chét 245

(E)-(2-((1H-indol-4-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl 4-

(morpholinometyl)benzoat;

Hop chét 252
(E)-(2-((1H-indol-6-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl axetat;
Hop chét 258
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetylphenoxy)axetohydrazit;

Hop chit 259
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit;
Hop chét 260

(E)-N'-(( 1H-indol-6-5/1)1netylen)-2-(2-br0m0-4,6-dimetylphenoxy)axetohydrazit;
Hop chit 272

(E)-(2-((1H-indol-6-yl)metylen)-1 -(2-(mesityloxy)axetyl)hydrazinyl)metyl 4-

(morpholinometyl)benzoat;
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Hop chét 311

(E)-N'-((1H-indol-6-yl)metylen)-2-(2-metyl-6-(tetrahydrofuran-3-
yDphenoxy)axetohydrazit;

Hop chat 312

(E)-N'-((1H-indol-4-yl)metylen)-2-(2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;

Hop chét 313
(E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit;
Hop chét 314
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit;
Hop chét 317
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-2-yl)-4,6-dimetylphenoxy)éxetohydrazit;
Hop chat 319
(E)-N'-((1H-indol-4-yl)metylen)-2-((2-(furan-3-yl)pyridin-3-yl)oxy)axetohydrazit;
Hop chat 320

(E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;

Hop chét 322
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetohydrazit;
Hop chit 323

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetyl-4-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;

Hop chét 329
(E)-N'-((1H-indol-4-yl)metylen)-2-((2-etyl-6-metylpyridin-3-yl)oxy)axetohydrazit;
Hop chit 331

(E)-N'-((1H-indol-6-yl)metylen)-2-((2-(pyrolidin-1 -yD)pyridin-3-yl)oxy)axetohydrazit;
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Hop chit 332

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yl)phenoxy)axetohydrazit;

Hop chit 333
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetohydrazit;
Hop chit 336
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetohydrazit;
Hop chit 337

(E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;

Hop chét 343
(E)-N'-((1H-indol-6-yl)metylen)-2-((2-(thiophen-3-yl)pyridin-3-yl)oxy)axetohydrazit;
Hop chit 344

(E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-(thiophen-2-
yl)phenoxy)axetohydrazit;

Hop chét 346
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-2-yl)-4-metoxyphenoxy)axetohydrazit;
Hop chét 375

(E)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenoxy)-N-metyl-N'-((1-metyl-1H-indol-
6-yl)metylen)axetohydrazit;

Hop chét 378

(E)-N'-((1H-indol-6-yl)metylen)-2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yDphenoxy)axetohydrazit;

Hop chét 379

(E)-N'-((1H-indol-4-yl)metylen)-2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;

Hop chit 380

-18-



20273
(E)-2-(4-flo-2-metyl-6-(tetrahydrofuran-3-yl)phenoxy)-N-metyl-N'-((1-metyl-1H-
indol-6-yl)metylen)axetohydrazit; and
Hop chét 457
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-
yl)phenoxy)axetohydrazit.

Céc vi du cu thé cua hop chét ¢6 cong thirc 1 dugc wu tién hon theo sing ché
bao gdm cac hop chét sau:
Hop chét 065
(E)-N'-((1H-indol-4-yl)metylen)-2-(mesityloxy)axetohydrazit;
Hop chit 108
(E)-N'-((1H-indol-6-yl)metylen)-2-(mesityloxy)axetohydrazit;
Hop chat 229

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit; va

Hop chét 457

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-
yl)phenoxy)axetohydrazit.

Sang ché cling dé xudt dugc phim chtra dan xuét N-axylhydrazon c6 cdng thirc
1, chit déng phan 1ap thé ciia né hodc mudi duoc dung ciia nd; va chét mang dugc

dung.

Tét hon 13, dugc phadm nay dugc dung @& phong hodc diéu tri bénh lién quan
dén viée trc ché chéng lai hoat tinh cta té bao T. Vi du cu thé vé bénh bao g61n bénh
ménh ghép chdng lai ky chu (GVHD) sau khi ghép té bao gbc tao huyét hozc ghép co
quan, bénh da xo cling va bénh viém khép dang thip.

Tét hon 13, dugc pham nay duoc dung d didu tri bénh u bach huyét 4c tinh. Vi
du cu thé cta bénh bach huyét 4c tinh bao gdm bénh bach ciu lympho T, bénh bach
cau lympho B, bénh bach ciu NK, bénh bach cau NKT, bénh da u tuy, u lympho T va
u lympho B.
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Séng ché dé& xuét hop chét c6 cAu tric cla N-axylhydrazon, c6 thé dugc diung

1am thudc tc ché té bao T chon loc va/hoic diéu tri bénh u bach huyét ac tinh.

Hop chét nay tc ché mot cach hiéu qua té bao T hoat dong. Tuc 1a, hop chét
nay loai bé mot cach chon lgc va ¢6 hiéu qua cac té bao T dic hi¢u khang nguyén va
tw khdng nguyén ghép va do d6 c6 thé dugc ding dé phong va diéu tri phan tng mién
dich thai bo sau khi ghép va diéu tri cac bénh tu mién. Céc vi du nhu vay 1a bénh manh
ghép chdng lai ky cha (GVHD) sau khi ghép té bao gdc tao huyét hodc ghép co quan,
bénh da xo cing, bénh viém khdp dang thép V. V..

Ngoai ra, hop chit ndy co tac dung gay chét té bao theo chuong trinh t6t chéng
lai cac té bao bach huyét 4c tinh va do d6 c6 thé dugc dung 1am thubc dé didu trj bénh
u bach huyét 4c tinh. Cac vi du nhu vay 1a bénh bach céu lympho T, bénh bach ciu
lympho B, bénh bach ciu NK, bénh bach ciu NKT, bénh dau tuy, u lymphd T, u
lymphd B v.v..

Vi du thye hién sang ché
Piéu ché hop chét

Hop chét c¢6 cong thie 1 theo sang ché ¢6 thé duge didu ché bing phuong phap
da biét tir cdc tai ligu tham khao khac nhau. Phuong phép didu ché hop chit c6 cong

thirc 1 s&€ dugc mo ta chi tiét hon nita v6i cac so dd phan tng va cac vi du sau.
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So db 1

Téng hop hop chét s6 1-2 (phan ung cua metyl bromaxetat):

Hop chét s§ 1-1 va metyl bromaxetat dugc hoa tan trong axetonitril va sau do

dugc bd sung bang xesi cacbonat, sau d6 khudy trén. Sau khi hoan thanh phén tng,

hdn hop phan Ung dugc loc qua xelit dé loai bo xesi cacbonat, cd dic dudi ap suét

giam va tinh ché thu duoc hop chit s 1-2.

Tdng hop hop chét sé 1-3 (phan ung cua hydrazin) :

Hop chit s6 1-2 va hydrazin monohydrat dugc hoa tan trong etanol, sau d6

khudy tron. Sau khi hoan thanh phan ng, hdn hop phan img dwgc ¢d dic dudi ap suat

gidm va tinh ché thu dugc hop chit sé 1-3 duéi dang chét rin mau tring.

Téng hop hop chét sb 1-4 (phan rng cua aldehyt) :

Hop chét s6 1-3 va hop chét aldehyt duoc hoa tan trong etanol, sau do tron.

Sau khi hoan thanh phan tng, hdn hgp phan tng dugc b dic dudi &p suét giam dé loai

b etanol va sau d6 tinh ché thu dugc hop chét sb 1-4.
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Bing céc phuong phap tuong tu, cac hop chét sb 013, 014, 034, 065, 083, 092,
100, 108, 109, 112, 118, 121, 127, 133, 135, 136, 137, 138, 139, 146, 147, 149, 152,
155, 156, 157, 158, 159, 180, 182, 183, 184, 187, 190, 191, 192, 193, 194, 196, 205,
206, 211, 217, 218, 227, 228, 229, 237, 256, 258, 259, 260, 279, 280, 286, 288, 291,
293, 301, 302, 303, 304, 310, 311, 312, 313, 314, 317, 318, 319, 320, 322, 323, 326,
327, 329, 330, 331, 332, 333, 336, 337, 343, 344, 345, 346, 347, 356, 358, 359, 378,
379 va 457 c6 thé duge tdng hop.

Vi du 1. Téng hop hop chét s6 013

Budc 1. Téng hop hop chit metyl 2-(o-tosyloxy)axetat: o-cresol (5g,
46,24mmol) dugc hoa tan trong dimetylformamit. B4 sung metyl bromaxetat (7,1 g,
46,24mmol) va kali cacbonat (19g, 138,42mmol), sau d6 khudy trén & nhiét do trong
phong trong 1 gid. Sau khi hoan thanh phan tng, bd sung nudc vao hdn hop phén ng
va chiét bing etyl axetat. Lép hitu co thu dugc duoc rira bang dung dich nuéc amoni
clorua bdo hoa, siy kho trén magie sufat va cd dic dudi ap sudt giam thu dugc hop
chit metyl 2-(0-tosyloxy)axetat, hop chét nay duoc st dung trong budc tiép theo ma

khong phai c6 thém bude tinh ché bat ky.

Budc 2. Tong hop hop chit 2-(o-tosyloxy)axetohydrazit: cho lwgng du hydrazin
monohydrat bd sung vao metyl 2-(o-tosyloxy)axetat (8,3g, 46,24mmol), sau d6 khudy
tron & nhiét ¢ 90°C trong 10 phut. Sau khi hoan thanh phan tmg, bd sung thém nuéc,
do d6 tao ra chit ran, chét rdn nay dugc loc va rira béng ete dietyl thu dugc hop chét 2-

(o-tosyloxy)axetohydrazit dué¢i dang chit réin mau tréng.

Buéc 3. Toéng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(o-
tosyloxy)axetohydrazit: 2-(o-tosyloxy)axetohydrazit (0,1g, 0,55mmol) va 1H-indol-4-
carbaldehyt (0,08g, 0,55mmol) dugc hoa tan trong etanol, sau do khuéy tron & nhiét do
90°C trong 3 gid. Sau khi hoan thanh phéan g, hdn hgp phan tng dugce dé ngudi dén
nhiét do trong phong. B sung hexan vao hdn hop phan tmg. Chéit ran thu duge duogc

loc va rira bang ete dietyl thu dugc hop chat s6 013 dudi dang chit rin mau tréng.

'H NMR (400mHz, DMSO-de): & 11,51-11,37 (m, 2H), 8,51-8,25 (m, 0,7H),
7,50-7,46 (m, 2H), 7,23-6,97 (m, 5H), 6,91-6,79 (m, 2H), 5,22-4,68 (m, 1H), 2,26-2,22
(m, 3H).
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Vidu 2. Téng hop hop chit sb 014

2-(o-tosyloxy)axetohydrazit (0,1g, 0,55mmol) va 1H-indol-5-carbaldehyt
(0,08g, 0,55mmol) dugc hoa tan trong etanol, sau do khuéy tron & nhiét 46 90°C trong
3 gio. Sau khi hoan thanh phan tmg, hdn hgp phan ung duoc d& ngudi dén nhiét do
trong phong, tiép theo 13 loai b dung mdi. BS sung hexan va etyl axetat. Chét rin tao
ra dugc loc va rira biang ete dietyl thu dugc hop chét s& 014 dudi dang chét rén mau

tréng.

'"H NMR (400mHz, DMSO-ds): & 11,38-11,28 (m, 2H), 8,33-8,07 (m, 1H),
7,80-7,79 (m, 1H), 7,54-7,52 (m, 1H), 7,44-7,38 (m, 2H), 7,17-7,11 (m, 2H), 6,88-6,83
(m, 2H), 6,49 (m, 1H), 5,15-4,63 (m, 2H), 2,24-2,21 (m, 3H).

Vi du 3. Téng hop hop chit sb 034

2-(o-tosyloxy)axetohydrazit (0,1g, 0,55mmol) va 1H-indol-6-carbaldehyt
(0,101g, 0,67mmol) dugc hoa tan trong EtOH, sau do khuéy tron ¢ nhiét 46 90°C trong
18 gio. Sau khi hoan thanh phan tmg, hdn hgp phan ting dugc dé ngudi dén nhiét do
trong phong va c6 dic dudi 4p suét giam. Chét rén thu dugc duge loc va rira bang ete

dietyl thu dugc hop chit sé 034.

"H NMR (400mHz, DMSO-dp): & 11,41-11,20 (m,1,6H), 8,33 (s, 0,3H), 8,06 (m,
0,4H), 7,69-7,41 (m, 4H), 7,18-7,06 (m, 2H), 6,90-6,80 (m, 2H), 6,45 (m, 1H), 5,14-
4,63 (m, 2H), 2,23-2,16 (m, 3H).

Vi du 4. Téng hop hop chit sb 065

Budc 1. Tdng hop hop chéit metyl 2-(mesityloxy)axetat: 2,4,6-trimetylphenol
(1g, 7,3mmol) dugc hoa tan trong dimetylformamit. B6 sung metyl bromaxetat (1,1g,
7,3mmol) va kali cacbonat (3g, 22mmol), sau d6 khudy tron & nhiét do trong phong
trong 16 gid. Sau khi hoan thanh phan tng, hdn hop phan tng duge bd sung nudc va
dugc chiét bang etyl axetat. Lé6p hitu co thu duge dugc rira bang nude 3 lan, sdy kho
trén magie sufat va c6 dic dudi dp sudt giam thu duoc hop chit 2-(mesityloxy)axetat
(1,5g 100%).
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Buéc 2. Téng hop hop chit 2-(mesityloxy)axetohydrazit: Metyl 2-
(mesityloxy)axetat (1,5g, 7,3mmol) dugc hoa tan trong tetrahydrofuran. BS sung
hydrazin monohydrat (5,16g, 103mmol), sau d6 khudy tron & nhiét do trong phong
trong 1 gio. Sau khi hoan thanh phén tng, hdn hgp phan tmg duoc ¢ dic dusi 4p suat
giam. Phan ¢6 dugc bd sung nudc va loc. Phan loc duge rira bing nudc va ete dietyl
thu duogc hop chit 2-(mesityloxy)axetohydrazit (1,36g, 89%) duéi dang chit rin mau

tréng.

Buéc 3. Tong hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-
(mesityloxy)axetohydrazit: 2-(mesityloxy)axetohydrazit (0,1g, 0,48mmol) va 1H-
indol-4-carbaldehyt (0,08¢, 0,53mmol) dugc hoa tan trong etanol, sau d6 khudy tron &
nhi¢t do 90°C trong 3 gid. Sau khi hoan thanh phan tng, hdn hop phan tmg dugc dé
ngudi dén nhiét do trong phong. B4 sung hexan vao hdn hop vao hdn hgp. Chét rin
thu dugc duoc loc va raa béng etanol thu dugc hop chét sb 065 (58mg, 36%) dudi

dang chat ran mau tring.

'H NMR (400mHz, DMSO-de): 5 11,48-11,35 (m, 2H), 8,70 (s, 0,5H), 8,23 (s,
0,5H), 7,50-7,43 (m, 2H), 7,25-7,10 (m, 2,5H), 6,85-6,76 (m, 2,5H), 4,84 (s, 1H), 4,36
(s, 1H), 2,23 (s, 6H), 2,19 (s, 3H).

Vi du 5. Téng hop hop chét sb 083

Budc 1. Téng hop hop chit metyl 2-(o-toluidino)axetat: o-toluidin (lg,
9,3mmol) dugc hoa tan trong dimetylformamit. BS sung metyl bromaxetat (1,3g,
9,3mmol) va kali cacbonat (3,9g, 28mmol), sau d6 khudy tron & nhiét do trong phong
trong 16 gid. Sau khi hoan thanh phan tung, hdn hgp phan tng duge bd sung bang
nuéc va duge chiét béng etyl axetat. Lop hitu co thu dugc duge rira béng nuée 3 lan,
sdy kho trén magie sufat va ¢d dic duéi ap sudt giam thu duoc hop chit metyl 2-(o-

toluidino)axetat, hop chit ndy duoc sir dung trong buéc tiép theo.

Budc 2. Tong hop hop chét 2-(o-toluidino)axetohydrazit: Metyl 2-(o-
toluidino)axetat (1,7g, 9,3mmol) dugc hoa tan trong tetrahydrofuran. Bo sung
hydrazin monohydrat (5,16g, 103mmol), sau d6 khudy tron & nhié¢t do trong phong
trong 16 gi¢. Sau khi hoan thanh phéan tng, hén hgp phan ung duogc c¢d dic dudi ap

sudt giam. Phan cb thu dugc dugce tinh ché bang sic ky cot thu dugc hop chit 2-(o-
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toluidino)axetohydrazit (0,3g, 18%) dudi dang cht 16ng mau vang.

Buéc 3. Tbéng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(o-
toluidino)axetohydrazit: 2-(o-toluidino)axetohydrazit (0,12g, 0,67mmol) va 1H-indol-
4-carbaldehyt (0,12g, 0,803mmol) dugc hoa tan trong etanol, sau d6 khudy tron &
nhi¢t d6 90°C trong 3 gid. Sau khi hoan thanh phéan ang, hdn hgp phan mg dugc dé
ngudi dén nhiét do trong phong va dugc ¢ dic dudi 4p sudt giam. Chét rén thu duogc

dugc loc va rira bang ete dietyl thu dugc hop chét s6 083 (58mg, 5%) c6 mau nau.

'H NMR (400mHz, DMSO-ds): & 11,40-11,20 (m, 2,4H), 8,27-8,07 (m, 1H),
1,719-7,37 (m, 5H), 7,00-6,97 (m, 2H), 6,52-6,47 (m, 3H), 4,26 (d, J = 5,44 Hz, 1,4H),
3,82-3,80 (d, J= 5,88 Hz,1H), 2,13-2,11 (m, 3H).

Vi du 6. Téng hop hop chit s6 100

2-(o-tosyloxy)axetohydrazit (0,1g, 0,56mmol) va 1H-indol-6-carbaldehyt
(0,97g, 0,67mmol) dugc hoa tan trong etanol, sau d6 khuéy trdn ¢ nhiét d§ 90°C trong
3 gio. Sau khi hoan thanh phan @ng, hdn hgp phan tng duoc dé ngudi dén nhiét do
trong phong va duge c6 dic dudi 4p sudt giam. Phan ¢ rin thu duoc duoc tinh ché

bang sic ky cot thu dugc hop chat sé 100 (0,04g, 47%).

'H NMR (400mHz, DMSO-ds): & 11,37 (bs, 0,4H), 8,37 (bs, 0,4H), 8,26-8,25
(m, 1H), 8,09 (bs, 0,6H), 7,85 (s, 1H), 7,60 (s, 1H), 7,16-7,08 (m, 2H), 6,88-6,81 (m,
2H), 5,15-4,64 (m, 2H), 2,23-2,20 (m, 3H).

Vi du 7. Téng hop hop chét s6 108

2-(mesityloxy)axetohydrazit (0,12g, 0,57mmol) va 1H-indol-6-carbaldehyt
(0,1g, 0,69mmol) dugc hoa tan trong etanol, sau d6 khudy tron & nhiét do 90°C qua
dém. Sau khi hoan thanh phan g, hén hop phan tng dugc dé ngudi dén nhiét do
trong phong va duge ¢d dic dudi ap suit giam. Phan ¢ rén thu dugc duge tinh ché
bang sic ky cot (etyl axetal : hexan = 1:1) va két tinh lai (etyl axetal : hexan = 1:1) thu

dugce hop chat s6 108 (0,03g, 16%).

'"H NMR (400mHz, DMSO-dé): § 11,39-11,20 (m, 2H), 8,48 (s, 0,5H), 8,01 (s,
0,3H), 7,68 (s, 0,5H), 7,57-7,24 (m, 3H), 6,83 (s, 2H), 6,45-6,41 (m, 1H), 4,73-4,30 (m,
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2H), 2,21-2,14 (m, 9H).

Vi du 8. Téng hop hop chit s§ 109

2-(mesityloxy)axetohydrazit (0,12g, 0,57mmol) va 1H-indol-2-carbaldehyt
(0,1g, 0,69mmol) dugc hoa tan trong etanol, sau d6 khudy tron & nhiét do 90°C trong
16 gio. Sau khi hoan thanh phéan ng, hdn hgp phan ung dugc dé ngudi dén nhiét do
trong phong va duge cd dic dudi ap suit giam. Phin co rin thu dugc duoce tinh ché

béng sdc ky cot va két tinh lai thu dugc hgp chat sé 109 (0,07g, 36%).

'"H NMR (400mHz, DMSO-dg): § 11,35-11,30 (m, 2H), 8,47 (s, 0,6H), 8,01 (s,
0,4H), 7,78-7,70 (m, 1H), 7,53-7,34 (m, 3H), 6,83 (m, 2H), 6,49-6,49 (m, 1H), 4,72-
4,29 (m, 2H), 2,21-2,17 (m, 9H).

Vi du 9. Téng hop hop chét sb 112

Budce 1. Tong hop hop chét metyl 2-(4-bromo-2,6-dimetylphenoxy)axetat: 4-
bromo-2,6-dimetylphenol (3,0g, 14,9mmol) va metyl bromaxetat (1,55ml, 16,4mmol)
dugc hoa tan trong axetonitril. B4 sung xesi cacbonat (14,6g, 44,8mmol), sau do
khudy tron & nhiét do trong phong trong 1 ngay. Sau khi hoan thanh phan tmg, hén
hop phan ung duge bd sung bing dung dich nudc natri hydro cacbonat bdo hoa va
dugc chiét bang etyl axetat. Lép hitu co thu duge duge rira bing nude mubi, sdy kho
trén natri sulfat khan, loc Va cO dic dudi ap sut giam thu duoc hop chét metyl 2-(4-

bromo-2,6-dimetylphenoxy)axetat (4,1g, 100%) ma khéng cin phai tinh ché.

Buéc 2. Téng hop hop chét 2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit:
Metyl = 2-(4-bromo-2,6-dimetylphenoxy)axetat (4,1g, 14,9mmol) va hydrazin
monohydrat (0,87ml, 17,9mmol) dugc hoa tan trong etanol, sau dé khudy tron trong 1
ngdy trong diéu kién hdi luu. Sau khi hoan thanh phén Gng, hdn hop phan ung dugc co
dic duéi 4p suét giam. Phén b3 da co dic duge sdy kho va tinh ché thu dugc hop chét
2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit (2,5g, 51%) dudi dang chét rin mau

tréng.

Buéc 3. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(4-bromo-2,6-
dimetylphenoxy)axetohydrazit: 2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit (0,18¢,
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0,66mmol) va indol-4-carboxaldehyt (0,11g, 0,73mmol) dugc hoa tan trong etanol, sau
d6 khudy tron qua dém trong diéu kién hdi luu. Sau khi hoan thanh phan rng, hén hop
phén tng dugc ¢b dic dudi 4p suat giam. Phin ba da c6 diac dugc sdy kho va tinh ché

thu dugc hop chit sé 112 (52mg, 20%) dudi dang chit rin mau trang.

'H NMR (400mHz, DMSO-de): & 11,52, 11,48 (s, 1H), 11,37 (bs, 1H), 8,67,
8,23 (s, 1H), 7,51-7,44 (m, 2H), 7,29-7,24 (m, 2,65H), 7,18-7,12 (m, 2H), 6,77 (s,
0,47H), 4,90, 4,42 (s, 2H), 2,29, 2,28 (m, 6H).

Vi du 10. Téng hop hop chit s6 118

Buéc 1. Tong hop hop chit metyl 2-(2,6-dimetylphenoxy)axetat: 2,6-
dimetylphenol (3,0g, 24,6mmol) va metyl bromaxetat (2,57ml, 27,0mmol) dugc hoa
tan trong axetonitril. B4 sung xesi cacbonat (24,0g, 73,7mmol), sau d6 khudy trén &
nhiét d6 trong phong trong 1 ngay. Sau khi hoan thanh phén g, hén hop phan ung
dugc bd sung bang dung dich nuéce natri hydro cacbonat bdo hoa va dugc chiét bang
etyl axetat. Lép hitu co thu duge dugc rira bang nude mudi, sdy kho trén natri sulfat
khan, loc va cd dic dudi éap suét giam thu dugc hgp chét metyl 2-(2,6-

dimetylphenoxy)axetat (4,77g, 100%) ma khong can phai tinh ché.

Budc 2. Téng hop hop chit 2-(2,6-dimetylphenoxy)axetohydrazit: Metyl 2-
(2,6-dimetylphenoxy)axetat (4,77g, 24,6mmol) va hydrazin monohydrat (1,43ml,
29,4mmol) dugc hoa tan trong etanol, sau d6 khudy tron trong 1 ngay trong diéu kién
hoi luu. Sau khi hoan thanh phan tmg, hdn hop phan umg dugc ¢d dic dudi ap sut
giam. Phén ba da cd dic dugc sdy khd va duge tinh ché thu dugc hop chit 2-(2,6-
dimetylphenoxy)axetohydrazit (2,2g, 46%) dudi dang chit rdn mau tréng.

Buéc 3. Téng hgp hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-
dimetylphenoxy)axetohydrazit: 2-(2,6-dimetylphenoxy)axetohydrazit (100mg,
0,52mmol) va indol-4-carboxaldehyt (82,2mg, 0,57mmol) dugc hoa tan trong etanol,
sau d6 khudy tron qua dém trong diéu kién hdi luu. Sau khi hoan thanh phan tng, hon
hop phéan tmg dugc c6 dic dudi ap sudt giam. Phéan ba da co dic duoc sdy kho va dugc

tinh ché thu dugc hop chat sb 118 (71,6mg, 43%) duéi dang chét rin mau tring.

'"H NMR (400mHz, DMSO-ds): 8 11,51, 11,46 (s, 1H), 11,37 (bs, 1H), 8,70,
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8,24 (s, 1H), 7,51-7,43 (m, 2H), 7,26-6,78 (m, 6H), 4,89, 4,41 (s, 2H), 2,29, 2,28 (m,
6H).

Vi du 11. Téng hop hop chit s§ 121

Bu6c 1. Tong hop hop chét metyl 2-(2,6-diisopropylphenoxy)axetat: 2,6-
diisopropylphenol (10g, 56,Immol) dugc hoa tan trong axetonitril. BS sung metyl
bromaxetat (8,5g, 56,1mmol) va xesi cacbonat (37g, 112,4mmol), sau d6 khuéy tron
trong 16 gid trong diéu kién hdi luu. Sau khi hoan thanh phan g, hdn hop phan tng
dugc b sung nude va duge chiét bang etyl axetat. Lép hitu co thu duge duoc rira bang
nuée 3 1an, sdy kho trén magie sulfat va cd dic dudi ap sudt giam thu duogc hop chit
metyl 2-(2,6-diisopropylphenoxy)axetat (14g, 100%), hop chit nay dugc st dung

trong budc tiép theo.

Buéc 2. Tong hop hop chit 2-(2,6-diisopropylphenoxy)axetohydrazit: 2-(2,6-
diisopropylphenoxy)axetat (14g, 56,1lmmol) duoc hoa tan trong EtOH. B sung
hydrazin monohydrat (2,5g, 56,1mmol), sau d6 khudy tron & nhiét do trong phong
trong 16 gio. Sau khi hoan thanh phéan g, hdn hop phan tng duoc c¢b dic dusi ap
suét giam. Phén ¢6 thu duogc duoc tinh ché béng sdc ky cot thu dugce hop chét 2-(2,6-

diisopropylphenoxy)axetohydrazit (8,8g, 62%).

Budc 3. Téng hop hgp chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-
diisopropylphenoxy)axetohydrazit: 2-(2,6-diisopropylphenoxy)axetohydrazit (0,1g,
0,399mmol) va 1H-indol-4-carbaldehyt (0,07g, 0,479mmol) duoc hoa tan trong etanol,
sau d6 khudy trén & nhiét do 100°C trong 16 gio. Sau khi hoan thanh phan ung, hon
hop phén tmg dugc c6 dic dudi 4p sudt giam. Phan 6 thu duge dugc tinh ché bing

sic ky cot thu duge hop chét s 121 (0,03g, 20%).

'"H NMR (400mHz, DMSO-ds): § 11,57-11,22 (m, 2H), 8,62-8,20 (m, 1H), 7,36-6,72
(m, 8H), 4,83-4,33 (m, 2H), 1,19-1,16 (m, 16H).

Vi dy 12. Téng hop hop chit s 127

Budc 1. Téng hop hop chit metyl 2-(2,6-di-tert-butyl-4-metylphenoxy)axetat:
2,6-di-tert-butyl-4-metylphenol (10g, 45,4mmol) dugc hoa tan trong axetonitril. B
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sung metyl bromaxetat (7g, 45,4mmol) va xesi cacbonat (30g, 91mmol), sau d6 khudy
tron trong 16 gio trong diéu kién hdi lvu. Sau khi hoan thanh phén ung, hn hop phan
tng duge bd sung nude va dugc chiét bang etyl axetat. Lép hitu co thu dugce dugc rira
bang nude 3 lan, sdy kho trén magie sulfat va co dic dudi &p suat giam thu dugc hop
chat metyl 2-(2,6-di-tert-butyl-4-metylphenoxy)axetat (13,3g, 100%), hop chét nay

dugc st dung trong buéc tiép theo.
Budc 2. Tong hop hop chét 2-(2,6-di-tert-butyl-4-metylphenoxy)axetohydrazit:

metyl 2-(2,6-di-tert-butyl-4-metylphenoxy)axetat (13,3g, 45,4mmol) duoc hoa tan
trong EtOH. B6 sung hydrazin monohydrat (2,3g, 45,4mmol), sau d6 khudy trén &
nhiét d trong phong trong 16 gio. Sau khi hoan thanh phan tmg, hdn hop phan ung
dugc cd dic dudi ap sudt giam. Phan ¢6 thu duoc dugc tinh ché biang sic ky cot thu

dugc hop chét 2-(2,6-di-tert-butyl-4-metylphenoxy)axetohydrazit(6g, 45%).

Buédce 3. Téng hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-di-tert-
butyl-4-metylphenoxy)axetohydrazit: 2-(2,6-di-tert-butyl-4-
metylphenoxy)axetohydrazit (0,1g, 0,342mmol) va 1H-indol-4-carbaldehyt (0,07g,
0,41mmol) dugc hoa tan trong etanol, sau do khuéy tron ¢ nhiét do 100°C trong 16 gio.

Sau khi hoan thanh phan tng, chét rin tao ra dugc loc va rira béng axetonitril thu dugc

hop chét s6 127 (0,025g, 18%).

'"H NMR (400mHz, DMSO-d): 3 8,52-8,22 (s, 1H), 7,78 (m, 1,6H), 7,41 (m,
0,8H), 7,14 (m, 3,2H), 6,92 (m, 0,7H), 4,77 (s, 1,3H), 4,23 (s, 0,5H), 2,33 (d, J = 4,56
Hz, 3H), 1,38 (s, 18H).

Vi du 13. Téng hop hop chit s 133

2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit (0,1g, 0,37mmol) va 1H-indol-
6-carbaldehyt (0,11g, 0,74mmol) dugc hoa tan trong etanol, sau dé khudy tron trong
12 gid trong diéu kién hdi lwu. Sau khi hoan thanh phan tng, hdn hop phan tng duoc
cd ddc dudi 4p sudt giam, do d6 tao ra chét rin tinh thé, chét rin nay dugc loc, rira

bang etanol va tinh ché bang séic ky cot thu duoc hop chit s 133.

'"H NMR (400mHz, DMSO-ds): 8 11,42 (d, J = 9,72 Hz, 1H), 11,33-11,22 (s,
IH), 8,47 (s, 0,5H), 8,03 (s, 0,5H), 7,70 (s, 0,5H), 7,59-7,37 (m, 3H), 7,29 (m, 2,5H),
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6,45(m, 1H), 4,80 (s, 1H), 4,37 (s, 1H), 2,32 (d, J = 5,36 Hz, 6H).

Vi du 14. Téng hop hop chét sb 135

Buéc 1. Téng hop hop chét metyl 2-(mesitylamino)axetat: 2,4,6-
trimetylbenzenamit (10g, 74mmol) dugc hoa tan trong axetonitril. B sung metyl
bromaxetat (11,3g, 74mmol) va xesi cacbonat (48g, 148mmol), sau d6 khuéy tron
trong 16 gior trong diéu kién hdi luu. Sau khi hoan thanh phan ng, hdn hop phan tng
duge bd sung nudc va duge chibt bing etyl axetat. Lép hitu co thu duge dugc rira bang
nuée 3 14n, sdy kho trén magie sulfat va c6 dic duéi ap sudt giam thu duge hop chét
metyl 2-(mesitylamino)axetat (15,3g, 100%), hop chit nay dugc si dung trong budc
tiép theo.

Budc 2. Téng hop hop chét 2-(mesitylamino)axetohydrazit: Metyl 2-
(mesitylamino)axetat (15,3g, 74mmol) dugc hoa tan trong EtOH. B sung hydrazin
monohydrat (3,7g, 74mmol), sau dé khudy trén & nhiét do 100°C trong 16 gid trong
diéu kién hdi luu. Sau khi hoan thanh phan mg, hdn hop phan ung duge ¢ dic dusi
&p suét giam. Hop chit rin thu duoc duoc loc dé tao ra hop chit 2-

(mesitylamino)axetohydrazit (3,9g, 25%).

Buéc 3. Téng hop hop  chét (E)-N'-((1H-indol-4-yl)metylen)-2-
(mesitylamino)axetohydrazit: 2-(mesitylamino)axetohydrazit (0,1g, 0,48mmol) va 1H-
indol-4-carbaldehyt (0,084g, 0,58mmol) dugc hoa tan trong etanol, sau dé khudy tron
¢ nhiét 46 100°C trong 16 gio. Sau khi hoan thanh phan tng, hdn hop phén ung dugc
¢d dic duéi ap sudt giam. Phan ¢ thu duoc dugc tinh ché bang sic ky cot va sau do
duoc cd dac dudi ap sut giam. Chét rn tinh thé tao ra duoc loc thu dugc hgp chét sb
135 (0,089g, 55%).

"H NMR (400mHz, DMSO-ds): § 11,47-11,34 (m, 2H), 8,41-8,20 (m, 1H), 7,47
(m, 2H), 7,48-7,10 (m, 2H), 6,91 (s, 0,6H), 6,74 (m, 2H), 4,36-3,60 (m, 3H), 2,25-2,12
(m, 9H). |

Vi dy 15. Téng hop hop chét sé 136

2-(mesitylamino)axetohydrazit (0,1g, 0,48mmol) va 1H-indol-3-carbaldehyt
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(0,084g, 0,58mmol) dugc hoa tan trong etanol, sau d6 khudy tron & nhiét do 100°C
trong 16 gio. Sau khi hoan thanh phan tng, hdn hop phan tGng dugc c6 dic dudi ap
sut giam. Phén c6 thu duoc duge tinh ché bing sic ky cot va sau d6 dugc o dic dudi

ap suét giam. Chét rén tinh thé tao ra dugc loc thu dugce hop chéit s6 136 (0,06g, 37%).

'"H NMR (400mHz, DMSO-ds): & 11,53 (bs, 1H), 11,25-11,06 (m, 1H), 8,33-
8,03 (m, 2H), 7,70 (m, 1H), 7,40 (m, 1H), 7,21-7,05 (m, 2H), 6,74-6,71 (m, 2H), 4,36-
4,01 (m, 3H), 2,25-2,12 (m, 9H).

Vi du 16. Téng hop hop chit sb 137

Buéc 1. Téng hop hop chét 2-(2,6-dimetyl-4-(pyridin-2-
yDphenoxy)axetohydrazit: ~ 2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit (0,5,
1,8mmol) dugc hoa tan trong dimetoxyetan/nude (2:1) va dimetylformamit. BS sung
axit pyridin-2-ylboronic (0,27g, 2,2mmol) va Pd(dppf)Cl> (0,074g, 0,055mmol), natri
cacbonat (0,58g, 5,5mmol), sau d6 1a cho phéan Ung trong binh phan tng vi séng &
nhiét d6 120°C trong thoi gian 15 phut. Sau khi hoan thanh phén rng, hén hop phan
g duoc bd sung nudce va dugce chiét bang diclometan. L6p hitu co thu duge duge sdy
kho trén magie sulfat va dugc ¢6 dic dudi 4p sudt giam. Phin c6 duge tinh ché bang
sdc ky cot dé thu duoc 2-(2,6-dimetyl-4-(pyridin-2-yl)phenoxy)axetohydrazit (0,34g,
69%). |

Budc 2. Toéng hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-
(pyridin-2-yl)phenoxy)axetohydrazit: 2-(2,6-dimetyl-4-(pyridin-2-
yl)phenoxy)axetohydrazit (0,1g, 0,37mmol) va 1H-indol-4-carbaldehyt (0,1 lg,
0,74mmol) dugc hoa tan trong etanol, sau d6 khudy tron & nhiét do 100°C trong 12 gio.
Sau khi hoan thanh phan tng, hop chét rin tao ra duoc loc thu dugc hop chit sb 137
(0,09g, 61%).

'H NMR (400mHz, DMSO-ds): 8 11,54-11,35 (m, 2H), 8,84 (s, 1H), 8,68 (s,
0,5H), 8,5 (m, 1H), 8,23 (s, 0,5H), 8,02 (m, 1H), 7,49-6,78(m, 7H), 4,93 (s, 1H), 4,38
(s, 1H), 2,35 (d, J = 3,08 Hz, 6H).

Vidu 17. Téng hop hop chit s6 138
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2-(2,6-dimetyl-4-(pyridin-2-yl)phenoxy)axetohydrazit (0,1g, 0,37mmol) va 1H-
indol-3-carbaldehyt (0,11g, 0,74mmol) dugc hoa tan trong etanol, sau d6 khuéy tron &
nhi¢t do 100°C trong 12 gid. Sau khi hoan thanh phan tng, hop chét rin tao ra duoc
loc thu dugc hop chit sb 138 (0,08¢g, 46%).

'"H NMR (400mHz, DMSO-ds): & 11,57-11,22 (m, 2H), 8,84-7,00 (m, 12H),
4,91 (s, 1H), 4,40 (s, 1H), 2,36 (m, 6H).

Vi du 18. Téng hop hop chét sé 139

2-(2,6-dimetyl-4-(pyridin-2-yl)phenoxy)axetohydrazit (0,1g, 0,37mmol) va 1H-
indol-6-carbaldehyt (0,11g, 0,74mmol) dugc hoa tan trong etanol, sau d6 khudy tron &
nhiét d§ 100°C trong 12 gio. Sau khi hoan thanh phan (g, hdn hgp phan tng duge ¢o
dic duéi ap sudt giam. Phin co thu duoc dugc tinh ché bang sic ky cot thu duge hop
chit s6 139 (0,1g, 52%).

'H NMR (400mHz, DMSO-ds): § 11,45-11,22(m, 2H), 8,84-7,23 (m, 11H),
6,45 (m, 1H), 4,88 (s, 0,8H), 4,11 (s, 1H), 2,31 (d, J= 5,76 Hz, 6H).

Vi du 19. Téng hop hop chét sé 146

Buéc 1. Tdng hop hop chét metyl 2-(2-(pyridin-3-yl)phenoxy)axetat: 2-
(pyridin-3-yl)phenol (hop chat sb 6-6) (0,25 g, 1,4mmol) dugc hoa tan trong axetonitril.
Bb sung metyl bromaxetat (0,15g, 1,4ml) va kali cacbonat (0,6g, 0,4mmol), sau do
khudy tron trong 16 gi0. Sau khi hoan thanh phéan (mg, hén hop phan tng dugc loc qua
xelit va ¢6 dic dudi 4p sut giam thu duge hop chét metyl 2-(2-(pyridin-3-

yl)phenoxy)axetat (0,35g, 100%), hop chit nay dugc st dung trong budc tiép theo.

Budc 2. Tong hop hop chit 2-(2-(pyridin-3-yl)phenoxy)axetohydrazit: metyl 2-
(2-(pyridin-3-yl)phenoxy)axetat (0,32g, 1,3mmol) dugc hoa tan trong EtOH. B4 sung
hydrazin monohydrat (0,078g, 1,56mmol), sau d6 khudy tron trong 16 gio trong diéu
kién hdi luu. Sau khi hoan thanh phan tng, hdn hop phan ung duge ¢6 dic dusi ap
sudt giam. Phin c6 thu dugc dugc tinh ché bang sic ky cot thu duge hop chét 2-(2-

(pyridin-3-yl)phenoxy)axetohydrazit (0,1g, 31%).
Buéc 3. Tong hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2-(pyridin-3-
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yDphenoxy)axetohydrazit: 2-(2-(pyridin-3-yl)phenoxy)axetohydrazit (0,1g, 0,41 mmol)
va 1H-indol-4-carbaldehyt (0,072g, 0,49mmol) duoc hoa tan trong etanol, sau do
khudy trén & nhiét do 100°C trong 16 gio. Sau khi hoan thanh phén ng, hdn hop phan
g dugc cd dic dudi dp sudt giam. Phan ¢6 thu duge dugc tinh ché bang sic ky cot va
sau do dugc co dac dudi ap sut giam. Chét rén tinh thé tao ra duoc loc thu dugc hop
chit s& 146 (0,030g, 20%).

'"H NMR (400mHz, DMSO-de): 5 11,54-11,33 (bs, 2H), 8,83 (m, 1H), 8,53-8,49
(m, 1H), 8,42 (s, 0,3H), 8,25 (s, 0,7H), 8,07-8,03 (m, 1H), 7,49-7,32 (m, 6H), 7,23-
6,94 (m, SH), 5,27-4,74 (m, 2H).

Vi du 20. Téng hop hop chét s 147

Buéc 1. Toéng hop hop chét metyl 2-(mesitylthio)axetat:  2,4,6-
trimetylBenzenthiol (1,5g, 10mmol) dugc hoa tan trong axetonitril. B sung metyl
bromaxetat (1,7g, 11mmol) va kali cacbonat (3g, 2,2mmol), sau do khuéy tron trong
16 gio. Sau khi hoan thanh phan Gng, hdn hop phan tmg dugc loc qua xelit. Phan loc
dugc bd sung dung dich nudc amoni clorua bdo hoa va duge chiét bing etyl axetat.
L6p hiru co thu duge duge sdy kho trén magie sulfat va c¢o dic dudi &p suit giam thu
dugc hop chit metyl 2-(mesitylthio)axetat, hop chit nay dugc sir dung trong budrc tiép

theo.

Buéc 2. Tdéng hop hop chit 2-(mesitylthio)axetohydrazit: Metyl 2-
(mesitylthio)axetat (2,5g, 11mmol) dugc hoa tan trong EtOH. Bd sung hydrazin
monohydrat (0,56g, 11mmol), sau d6 khudy tron & nhiét do 100°C trong 16 gio trong
diéu kién hdi lwu. Sau khi hoan thanh phan tng, hdn hop phan tng duogc cb dic dudi
ap sudt giam. Phén cd thu duoc duge bd sung dung dich nuée amoni clorua bio hoa va
dugc chiét bang etyl axetat. Lop hiru co thu duge duge sy kho trén magie sulfat, ¢
ddc duéi 4p sudt giam va tinh ché bing sic ky cot thu dugc hop chit 2-
(mesitylthio)axetohydrazit (1g, 41%).

Buoc 3. Téng hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-
(mesitylthio)axetohydrazit: 2-(mesitylthio)axetohydrazit (0,1g, 0,45mmol) va 1H-
indol-4-carbaldehyt (0,078g, 0,54mmol) dugc hoa tan trong etanol, sau do khuéy tron
¢ nhiét do 100°C trong 16 giv. Sau khi hoan thanh phan g, hdn hop phan ung dugc
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cd dic dudi ap suit giam. Phén c6 thu duoc duge tinh ché bing sic ky cot va sau dé
dugc co dac dudi ap suét giam. Chét rén tinh thé tao ra duoc loc thu dugc hop chét sd
147 (0,028g, 6,3%).

"H NMR (400mHz, DMSO-de): 8 11,32-11,27 (m, 2H), 8,30-8,17 (m, 1H), 7,47
(m, 2H), 7,47-6,88 (m, SH), 3,72-3,33 (m, 2H), 2,44-1,96 (m, 9H).

Vi du 21. Tong hop hop chét sb 149

Buéc 1. Téng hop hop chit metyl 2-(2,6-dimetyl-4-(pyrimidin-5-
yl)phenoxy)axetat: 2,6-dimetyl-4-(pyrimidin-5-yl)phenol (hop chit sé 6-3) (0,32g,
1,6mmol) dugc hoa tan trong axetonitril. B sung metyl bromaxetat (0,24g, 1,6mmol)
va xesi cacbonat (1g, 3,2mmol), sau d6 khudy tron trong 12 gio trong didu kién hdi luu.
Sau khi hoan thanh phan tng, hdn hop phan tng dugc loc qua xelit. Phan loc duge bd
sung nuéc va dugc chiét bing etyl axetat. L6p hiru co thu duge duoce sdy kho trén
magie sulfat va dugc c6 dic duéi ap sudt giam. Phin co duge tinh ché bing sic ky cot
thu dugc hop chit metyl 2-(2,6-dimetyl-4-(pyrimidin-5-yl)phenoxy)axetat (0,44g,
100%).

Buéc 2. Téng hop hop  chit 2-(2,6-dimetyl-4-(pyrimidin-5-
yDphenoxy)axetohydrazit: 2-(2,6-dimetyl-4-(pyrimidin-5-yl)phenoxy)axetat (0,44g,
1,6mmol) dugc hoa tan trong EtOH. Bd sung hydrazin monohydrat (0,12g, 2,4mmol),
sau d6 khudy trén & nhiét do 100°C trong 12 gid trong didu kién hdi luu. Sau khi hoan
thanh phan ang, hdn hgp phan tng duoc ¢6 dic dusi 4p suat giam va tinh ché bang sic
ky cot thu dugc hop chét 2-(2,6-dimetyl-4-(pyrimidin-5-yl)phenoxy)axetohydrazit
(0,085g, 19%).

Bude 3. Tong hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-
(pyrimidin-5-yl)phenoxy)axetohydrazit: 2-(2,6-dimetyl-4-(pyrimidin-5-
ylDphenoxy)axetohydrazit (0,085g, 0,31mmol) va 1H-indol-4-carbaldehyt (0,068g,
0,47mmol) dugc hoa tan trong etanol, sau do khuéy tron & nhi¢t do 100°C trong 12 gio.
Sau khi hoe‘lnr thanh phéan Gng, hop chét rén tao ra dugc loc thu dugc hop chét s 149
(0,06g, 70%).

'H NMR (400mHz, DMSO-ds): § 11,55 (bs, 1H), 11,35 (bs, 1H), 9,11 (m,
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3,2H), 8,7 (s, 0,5H), 8,24 (s, 0,5H), 7,55-6,8 (m, 7H), 4,95 (s, 1H), 4,47 (s, 1H), 2,38
(d, J= 3,2 Hz, 6H).

Vi du 22. Téng hop hop chét sb 152

Buéc 1. Téng hop hop chét metyl 2-(4-(2-aminopyrimidin-5-yl)-2,6-
dimetylphenoxy)axetat: 4-(2-aminopyrimidin-5-yl)-2,6-dimetylphenol (hgp chét sb 6-
4) (0,27g, 1,24mmol) duge hoa tan trong axetonitril. B sung metyl bromaxetat (0,12g,
1,24mmol) va xesi cacbonat (0,81g, 2,3mmol), sau d6 khudy tron trong 12 gid trong
diéu kién hdi lvu. Sau khi hoan thanh phan tng, hdn hop phan tng dugc loc qua xelit.
Phan loc dugce bd sung nuée va dugc chiét bing diclometan. Lép hitu co thu duge
duge sdy kho trén magie sulfat, cd dic dudi 4p sudt giam va tinh ché bang sic ky cot
thu dugc hop chit metyl 2-(4-(2-aminopyrimidin-5-yl)-2,6-dimetylphenoxy)axetat
(0,28g, 70%).

Buoc 2. Téng hop hop chét 2-(4-(2-aminopyrimidin-5-y1)-2,6-
dimetylphenoxy)axetohydrazit: metyl 2-(4-(2-aminopyrimidin-5-yl)-2,6-
dimetylphenoxy)axetat (0,28g, 1mmol) dugc hoa tan trong EtOH. B4 sung hydrazin
monohydrat (0,06g, 1,2mmol), sau d6 khudy trén & nhiét do 100°C trong 8 gio trong
diéu kién hdi Iwu. Sau khi hoan thanh phan tng, hdn hep phan tmg dugc c6 dic dudi
ap suat giam. Chét rin tao ra duoc loc thu duge hop chét 2-(2,6-dimetyl-4-(pyrimidin-
5-yl)phenoxy)axetohydrazit (0,31g, 100%).

Buéc 3. Téng hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(4-(2-
aminopyrimidin-5-yl)-2,6-dimetylphenoxy)axetohydrazit: 2-(2,6-dimetyl-4-
(pyrimidin-5-yl)phenoxy)axetohydrazit ~ (0,080g, 0,28mmol) va  1H-indol-4-
carbaldehyt (0,061g, 0,41mmol) dugc hoa tan trong etanol, sau d6 khue‘iy tron & nhiét
d6 100°C trong 12 gid. Sau khi hoan thanh phan tng, chit rin tao ra dugc loc va tinh
ché bang séc ky cot thu duge hop chét sé 152.

'"H NMR (400mHz, DMSO-ds): § 9,14-7,01 (m, 10H), 4,93 (s, 1H), 4,42 (s, 1H),
2,37 (d, J = 7,96 Hz, 6H).

Vi du 23. Tng hop hop chét sé 155
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Budc 1. Tong hop hop chét metyl 2-(4-clo-2,6-dimetylphenoxy)axetat: 4-clo-
2,6-dimetylphenol (0,5g, 3,2mmol) dwgc hoa tan trong axetonitril. BS sung metyl
bromaxetat (0,49g, 3,2mmol) va xesi cacbonat (1,8g, 6,4mmol), sau d6 khuéy tron
trong 16 gid. Sau khi hoan thanh phan tng, hdn hop phan tng dugc loc qua xelit. Phan
loc duge bd sung nude va duge chibt bang diclometan. L6p hitu co thu dugc duoc sdy
kho trén magie sulfat va c6 dic dudi ap suét giam thu dugce hop chit metyl 2-(4-clo-
2,6-dimetylphenoxy)axetat (0,4g, 55%), hop chét nay duoc su dung trong budc tiép
theo.

Budc 2. Tong hop hop chit 2-(4-clo-2,6-dimetylphenoxy)axetohydrazit: metyl
2-(4-clo-2,6-dimetylphenoxy)axetat (0,5g, 2,2mmol) dugc hoa tan trong EtOH. Bd
sung hydrazin monohydrat (0,13g, 2,6mmol), sau d6 khudy tron trong 12 gio trong
diéu kién hdi Ivu. Sau khi hoan thanh phan ng, hon hop phan tmg dugc cd dic dudi
4p suét giam. Phin c6 dugc bd sung nudc va duge chiét bang diclometan. Lép hitu co
thu duoc duge sdy kho trén magie sulfat va ¢ dic duéi dp sut giam thu dugc hop

chét 2-(4-clo-2,6-dimetylphenoxy)axetohydrazit (0,22g, 44%).

Budc 3. Téng hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(4-clo-2,6-
dimetylphenoxy)axetohydrazit:  2-(4-clo-2,6-dimetylphenoxy)axetohydrazit (0,08g,
0,35mmol) va 1H-indol-4-carbaldehyt (0,076g, 0,53mmol) dugc hoa tan trong etanol,
sau d6 khudy tron trong 12 gidy trong didu kién hdi Iuu. Sau khi hoan thanh phan ng,

chét rdn tao ra duge loc thu dugc hop chit sé 155 (0,063 g, 51%).

'H NMR (400mHz, DMSO-ds): & 11,48-11,33 (m, 1,5H), 8,64 (s, 0,3H), 8,21 (s,
0,4H), 7,44 (m, 2H), 7,24-6,75 (m, 5H), 4,87 (s, 1H), 4,39 (s, 1H), 2,25 (d, J= 3,48 Hz,
6H).

Vi du 24. Téng hop hop chét sb 156

2-(4-clo-2,6-dimetylphenoxy)axetohydrazit (0,08g, 0,35mmol) va 1H-indol-4-
carbaldehyt (0,076¢, 0,53mmol) dugc hoa tan trong etanol, sau d6 khudy tron trong 12
gio trong diéu kién hdi lvu. Sau khi hoan thanh phan ting, chit rén tao ra duoc loc va

tinh ché bang sic ky cot thu dugc hop chit s 156 (0,03, 24%).

'H NMR (400mHz, DMSO-ds): § 11,20 (bs, 1H), 11,1 (bs, 1H), 8,54 (s, 0,5H),
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8,21 (d, J= 7,16 Hz, SH), 8,14 (s, 0,5H), 7,85 (m, 0,5H), 7,75 (m, 1H), 7,40 (m, 1H),
7,20-7,01 (m, 4H), 4,84 (s, 1H), 4,34 (s, 1H), 2,2 (d, J = 3,48 Hz, 6H).

Vi du 25. Téng hop hop chét sé 157

2-(4-clo-2,6-dimetylphenoxy)axetohydrazit (0,08g, 0,35mmol) va 1H-indol-6-
carbaldehyt (0,076g, 0,53mmol) dugc hoa tan trong etanol, sau d6 khuéy trdn trong 12
gio trong didu kién hdi lvu. Sau khi hoan thanh phan tng, chét rin tao ra duge loc thu

duoc hop chat s§ 157 (0,043g, 34%).

'"H NMR (400mHz, DMSO-ds): § 11,40-11,2 (m, 1,5H), 8,45 (s, 0,5H), 8,02 (s,
0,4H), 7,69-7,26 (m, 4H), 7,11 (d, J = 5,72 Hz, 2H), 6,46 (m, 1H), 4,79 (s, 0,8H), 4,36
(s, 1H), 2,25 (d, J = 4,92 Hz, 6H).

Vi du 26. Téng hop hop chét sé 158

2-(mesitylthio)axetohydrazit (0,2g, 0,89mmol) va 1H-indol-3-carbaldehyt
(0,155g, 1,1mmol) dugc hoa tan trong etanol, sau d6 khuéy tron & nhiét d6 100°C
trong 16 gio. Sau khi hoan thanh phéan tng, hdn hop phan tng duge ¢d dic dudi ap

suét giam. Chét rén tinh thé tao ra dugc loc thu dugc hop chit sb 158 (0,035g, 11%).

'H NMR (400mHz, DMSO-de): 8 11,52 (bs, 1H), 11,04-11,00 (m, 1H), 8,25-
7,96 (m, 2H), 7,75-7,71 (m, 1H), 7,40 (m, 1H), 7,18-6,88 (m, 4H), 3,70 (s, 1,4H),
2,45-2,13 (m, 9H).

Vi dy 27. Téng hop hop chét sé 159

2-(mesitylthio)axetohydrazit (0,2g, 0,89mmol) va 1H-indol-6-carbaldehyt
(0,16g, 1,Immol) dugc hoa tan trong etanol, sau dé khuéy tron ¢ nhiét do 100°C trong
16 gio. Sau khi hoan thanh phan ung, hén hop phan ung dwoc ¢d dic dudi ap suét
giam. Phan ¢6 dugc tinh ché bing séc ky cdt va sau d6 dugc c6 dac dudi 4p suat giam.

Chat rén tinh thé tao ra duge loc thu dugc hop chét sé 159 (0,023g, 7,3%).

'"H NMR (400mHz, DMSO-de): 5 11,22 (bs, 2H), 8,13-7,94 (m, 1H), 7,65-7,18
(m, 4H), 6,93-6,86 (m, 2H), 6,43 (m, 1H), 3,68-3,30 (m, 2H), 2,49-2,08 (m, 9H).
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Vi du 28. Tong hop hop chét sé 180

2-(mesitylamino)axetohydrazit (0,03g, 0,14mmol) va 1-(2-hydroxyetyl)-1H-
indol-4-carbaldehyt (0,03g, 0,16mmol) dugc hoa tan trong dimetylsulfoxit va axit
axetic, sau d6 khudy trén & nhiét do trong phong trong 12 gi¢d. Sau khi hoan thanh
phan g, hdn hop phan tng duge bd sung nude va duge chiét bang ete dietyl. L6p
hitu co thu dugc duge rira bang natri sulfat va duge c6 dic dudi ap suat giam. Phan cb

dugc két tinh lai thu dugc hop chét sb 180 (0,002g, 3,3%).

'"H NMR (400mHz, DMSO-ds): 8 11,44 (d, J =25 Hz, 1H), 8,67 (s, 0,5H), 8,21
(s, 0,5H), 7,55 (m, 1H), 7,43 (m, 1H), 7,26-7,09 (m, 2H), 6,82-6,73 (m, 3H), 4,86 (m,
1H), 4,81 (s, 1H), 4,33 (s, 1H), 4,23 (m, 2H), 3,69 (m, 2H), 2,2 (d, J = 0,6 Hz, 6H),
2,17 (s, 3H).

Vi du 29. Téng hop hop chit s§ 182

Buéc 1. Téng hop hop chit metyl 2-(2,4-dimetyl-6-(pyridin-3-
yDphenoxy)axetat: 2,4-dimetyl-6-(pyridin-3-yl)phenol (hop chit s§ 6-7) (0,7g,
3,5Immol) dugc hoda tan trong axetonitril. B6 sung metyl bromaxetat (0,54¢,
3,51mmol) va xesi cacbonat (2,3g, 7,02mmol), sau d6 khudy tron trong 16 gid trong
diéu kién hdi lvu. Sau khi hoan thanh phén trng, hdn hop phan tng duge loc qua xelit.
Phén loc dugc bd sung nude.va dugc chiét bang etyl axetat. L6p hitu co thu duge duogce
sdy kho trén magie sulfat, cd dic dudi p suit giam va tinh ché bang sic ky cot thu

dugc hop chét metyl 2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetat (0,71g, 75%).

Buéc 2. Téng hop hop  chit  2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit:  2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetat (0,71g,
2,63mmol) dwgc hoa tan trong EtOH. BS sung hydrazin monohydrat (0,13g,
2,63mmol), sau d6 khudy tron & nhiét do 100°C trong 16 gio trong diéu kién hdi luﬁ.
Sau khi hoan thanh phan (mg, hdn hop phan tng duge c6 dic duéi ap suét giam va
tinh ché bang sic ky cot thu duge hop chit 2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit (0,71g, 100%).

Budc 3. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-
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(pyridin-3-yl)phenoxy)axetohydrazit: 2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit (0,2g, 0,74mmol) va 1H-indol-4-carbaldehyt (0,13g,
0,88mmol) dugc hoa tan trong etanol, sau dé khuéy trdn ¢ nhi¢t do 100°C trong 16 gio.
Sau khi hoan thanh phén (g, hdn hop phan tng dugc ¢b dic dudi ap suét giam. Phin

¢d thu dugc dugc tinh ché bang sic ky cot thu duoc hop chit s6 182 (0, lg, 34%).

'"H NMR (400mHz, DMSO-ds): 8 11,32 (bs, 1H), 11,22 (bs, 1H), 8,78-8,75 (m,
1H), 8,57-8,50 (m, 1,5H), 8,04-7,98 (m, 1,5H), 7,48-7,41 (m, 3H), 7,21-7,01 (m, 4,5H),
6,33 (m, 0,5H), 4,46-4,00 (m, 2H), 2,35-2,27 (m, 6H).

Vi du 30. Téng hop hop chét sb 183

2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetohydrazit (0,2g, 0,74mmol) va 1H-
- indol-6-carbaldehyt (0,13g, 0,88mmol) dugc hoa tan trong etanol, sau d6 khudy tron &
nhiét d 100°C trong 16 gid. Sau khi hoan thanh phéan ¢mg, hdn hgp phan tng duoc cd
déac dudi ap suét giam. Phén ¢6 duoc tinh ché bé‘mg séc ky cot thu dugce hop chét sb
183 (0,14g, 47%).

'H NMR (400mHz, DMSO-de): & 11,29-11,14 (m, 2H), 8,77-8,74 (m, 1H),
8,52-8,51 (m, 1H), 8,36 (s, 0,5H), 8,02-7,96 (m, 1H), 7,87 (s, 0,5H), 7,67-7,33 (m, SH),
7,11-7,05 (m, 2,5H), 6,45-6,41 (m, 1H), 4,41-3,97 (m, 2H), 2,37-2,21 (m, 9H).

Vi du 31. Téng hop hop chét sb 184

2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetohydrazit (0,2g, 0,74mmol) va 1H-
indol-5-carbaldehyt (0,13g, 0,88mmol) dugc hoa tan trong etanol, sau dé khuéy tron &
nhiét d6 100°C trong 16 gid. Sau khi hoan thanh phan tng, hdn hop phén ung duoc ¢
dédc dudi ap suét gidm. Phén ¢d duoc tinh ché béng séc ky cot thu dugc hop chét s6
184 (0,14g, 48%).

'H NMR (400mHz, DMSO-ds): § 11,38-11,32 (m, 1H), 11,11-11,09 (m, 1H),
8,78-8,75 (m, 1H), 8,51 (m, 1H), 8,37 (s, 0,5H), 8,04-7,97 (m, 1H), 7,86-7,77 (m, 1H),
7,58-7,05 (m, 6,5H), 6,51-6,45 (m, 1H), 4,40-3,96 (m, 2H), 2,32-2,27 (m, 6H).
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Vi du 32. Téng hop hop chit s§ 187

Buéc 1. Téng hop hop chit metyl 2-(2-metylpyridin-3-yloxy)axetat: 2-
metylpyridin-3-ol (0,6g, 4,4mmol) dugc hoa tan trong axetonitril. B4 sung metyl
bromaxetat (0,41ml, 4,4mmol) va xesi cacbonat (1,7g, 5,3mmol), sau dé khuéy tron &
nhiét 4o 80°C trong 12 gib. Sau khi hoan thanh phan g, hdn hop phan tng duoc bd
sung nudc va duge chiét bing etyl axetat. Lép hitu co thu duge duge sdy kho trén
magie sulfat, cd dic dudi 4p sudt giam va tinh ché bing sic ky cot thu dugc hop chit
metyl 2-(2-metylpyridin-3-yloxy)axetat (0,34g, 42%), hop cht nay duoc st dung

trong budc tiép theo.

Budc 2. Tong hop hop chét 2-(2-metylpyridin-3-yloxy)axetohydrazit: Metyl 2-
(2-metylpyridin-3-yloxy)axetat (0,34g, 1,1mmol) dugc hoa tan trong EtOH. Bé sung
hydrazin monohydrat (0,14ml, 1,6mmol), sau d6 khudy trén trong 12 gid trong diéu
kién hoi lwu. Sau khi hoan thanh phén tng, hdn hop phan tmg duge ¢d dic dusi ap
sudt giam. Phdn ¢6 duge loc thu dugc hop chét 2-(2-metylpyridin-3-
yloxy)axetohydrazit & trang thai tho.

Budc 3. Tdng hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2-metylpyridin-
3-yloxy)axetohydrazit: 2-(4-clo-2,6-dimetylphenoxy)axetohydrazit (0,1g, 0,55mmol)
va IH-indolf4-carbaldehyt (0,088g, 0,61mmol) dugc hoa tan trong etanol, sau d6
khudy tron trong 3 gi® trong diéu kién hdi lvu. Sau khi hoan thanh phan tng, chit rin

tao ra dugc loc thu duge hop chit s6 187 (0,14g, 82%).

'"H NMR (400mHz, DMSO-de): 8 11,54 (bs, 1H), 11,42 (m, 1H), 8,49 (s, 0,4H),
8,24 (s, 0,6H), 8,0 (m, 1H), 7,47 (m, 2H), 7,29-7,10 (m, 4H), 6,96 (s, 1H), 5,28 (s,
1,3H), 4,74 (s, 0,7H), 2,39 (d, J = 18,2 Hz, 3H).

Vi du 33. Téng hop hop chit sé 190

Budce 1. Toéng hop hop chit metyl 2-(2,4-dimetylpyridin-3-yloxy)axetat: 2,4-
dimetylpyridin-3-ol (0,5g, 3,2mmol) dugc hoa tan trong axetonitril. Bd sung metyl
bromaxetat (0,35ml, 3,9mmol) va xesi cacbonat (1,25 g, 3,9mmol), sau do khuéy troén &
nhiét do 100°C trong 12 gid. Sau khi hoan thanh phan mg, hdn hop phén tng dugc bd

sung nude va dugc chiét bing etyl axetat. Lép hiru co thu duge dugc sdy kho trén
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magie sulfat, c6 dic dudi 4p suit giam va tinh ché bing sic ky c6t thu dugc hop chit
metyl 2-(2,4-dimetylpyridin-3-yloxy)axetat (0,18g, 28%), hop chat niy dwoc st dung

trong buéc tiép theo.

Buéc 2. Téng hop hop chét 2-(2,4-dimetylpyridin-3-yloxy)axetohydrazit: metyl
2-(2,4-dimetylpyridin-3-yloxy)axetat (0,18g, 0,9mmol) dugc hoa tan trong EtOH. B
sung hydrazin monohydrat (0,05ml, 1,1mmol), sau d6 khudy tron trong 3 gi0 trong
diéu kién hoi luu. Sau khi hoan thanh phan tng, hén hop phan tng duogc cb dic dudi
4p suit giam. Phan c¢6 dugc két tinh lai bang etanol thu dugc hop chat 2-(2,4-

dimetylpyridin-3-yloxy)axetohydrazit.

Buéc 3. Tong hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-
dimetylpyridin-3-yloxy)axetohydrazit: 2-(4-clo-2,6-dimetylphenoxy)axetohydrazit
(0,08g, 0,41mmol) va 1H-indol-4-carbaldehyt (0,065g, 0,45mmol) dugc hoa tan trong
etanol, sau d6 khudy tron trong 3 gid trong diéu kién hdi luvu. Sau khi hoan thanh phan
g, chét rin tao ra dugc gom lai bing cach loc ra khoi hdn hop phan tng va tinh ché

bang sic ky cot thu duoc hop chét s6 190 (0,045g, 33%).

'H NMR (400mHz, DMSO-ds): & 11,52-11,33 (m, 1H), 8,62 (s, 0,5H), 8,2 (s,
0,5H,), 8,08 (m, 1H), 7,49-6,77 (m, 6H), 4,94 (s, 1H), 4,45 (s, 1H), 2,47 (m, 3H), 2,29
(m, 3H).

Vi du 34. Tdng hop hop chét sb 191

2-(4-clo-2,6-dimetylphenoxy)axetohydrazit (0,065g, 0,33mmol) va 1H-indol-6-
carbaldehyt (0,053g, 0,36mmol) duoc hoa tan trong etanol, sau d6 khudy tron trong 12
gio trong diéu kién hdi luu. Sau khi hoan thanh phan tmg, hdn hgp phan tng dugc co
ddc dudi ap suét giam. Phan c6 dugc tinh ché bang sic ky cot thu duge hop chét sb
191 (0,0882, 82%). |

'"H NMR (400mHz, DMSO-ds): § 11,41 (m, 1H), 11,25 (m, 1H), 8,43 (s, 0,5H),
8,06 (m, 1,5H,), 7,7-7,07 (m, 5H), 6,43 (m, 1H), 4,86 (s, 1H), 4,66 (s, 1H), 2,39 (d, J =
3,08 Hz, 3H), 2,28 (d, J= 3,08 Hz, 3H).

Vi du 35. Téng hop hop chét sb 192
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Budc 1. Téng hop hop chét metyl 2-(2-(triflometyl)phenoxy)axetat: 2-
(triflometyl)phenol (1g, 6,2mmol) dugc hoa tan trong axetonitril. B6 sung metyl
bromaxetat (0,94g, 6,2mmol) va xesi cacbonat (4g, 12mmol), sau d6 khuéy tron trong
16 gio. Sau khi hoan thanh phan (mg, hdn hop phan tmg duge loc qua xelit. Phin loc
dugc bd sung bang dung dich nu6e natri hydro cacbonat bdo hoa va dugc chiét bing
etyl axetat. L6p hitu co thu duge dugc sdy khé trén magie sulfat va cd dic duéi ap sudt
giam thu dugc hop chit metyl 2-(2-(triflometyl)phenoxy)axetat (1,4g, 100%), hop chit

ndy dugc st dung trong budc tiép theo.

Budc 2. Tong hop hop chét 2-(2-(triflometyl)phenoxy)axetohydrazit: metyl 2-
(2-(triflometyl)phenoxy)axetat (1,4g, 6,2mmol) dugc hoa tan trong EtOH. B) sung
hydrazin monohydrat (2g, 40mmol), sau d6 khudy tron trong 16 gidr trong diéu kién
hdi Iwu. Sau khi hoan thanh phan tng, hdn hop phan Gng dugc ¢o dic dudi ap suét
giam. Phan c6 dugc bd sung nude va duge chiét bing diclometan. Lép hitu co thu
dugc dugc siy kho trén magie sulfat va cd dic dudi &p suat giam thu duoc hop chét 2-

(2-(triflometyl)phenoxy)axetohydrazit (1,4g, 96%).

Buéc 3. Tong hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2-
(triflometyl)phenoxy)axetohydrazit: 2-(2-(triflometyl)phenoxy)axetohydrazit (0,2g,
0,85mmol) va 1H-indol-4-carbaldehyt (0,13g, 0,85mmol) dugc hoa tan trong etanol,
sau d6 khudy tron & nhiét do 100°C trong 16 gio. Sau khi hoan thanh phan g, hén
hop phan Gng dugc co dic dudi 4p sudt giam. Phin co duge tinh ché bang sic ky cot

thu duoc hop chét s 192 (0,27g, 88%).

'H NMR (400mHz, DMSO-d): & 11,57-11,33 (m, 2H), 8,43-8,25 (m, 1H),
7,64-7,44 (m, 4H), 7,25-6,96 (m, 6H), 5,37-4,84 (m, 2H).

Vi du 36. Tong hop hop chét sb 193

2-(2-(triflometyl)phenoxy)axetohydrazit (0,2g, 0,85mmol) va 1H-indol-5-
carbaldehyt (0,13g, 0,85mmol) dugc hoa tan trong etanol, sau d6 khuéy tron & nhiét do
100°C trong 16 git. Sau khi hoan thanh phan tmg, hdn hgp phéan tmg dugc co dic dusi
ap sudt giam. Phan co dugc tinh ché bing sic ky cot thu dugc hop chét sb 193 (0,18g,
43%).
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'H NMR (400mHz, DMSO-ds): & 11,57-11,33 (m, 2H), 8,25-8,06 (m, 1H),
7,77-7,79 (m, 1H), 7,62-7,51 (m, 4H), 7,41-7,36 (m, 2,5H), 7,16-7,07 (m, 2,5H), 7,47
(m, 1H), 5,30-4,79 (m, 2H).

Vi du 37. Téng hop hop chét sb 194

2-(2-(triflometyl)phenoxy)axetohydrazit (0,2g, 0,85mmol) va 1H-indol-6-
carbaldehyt (0,13g, 0,85mmol) dugc hoa tan trong etanol, sau dé khuéy tron & nhiét do
100°C trong 16 gid. Sau khi hoan thanh phén tng, hdn hgp phan tng dugc c¢d dic dudi
ap suit giam. Phan cd duoc tinh ché bing sic ky cot thu duge hop chét s& 194 (0,17¢,
55%).

'H NMR (400mHz, DMSO-ds): § 11,49-11,26 (m, 2H), 8,27-8,07 (m, 1H),
7,71-7,54 (m, 4H), 7,44-7,42 (m, 2H), 7,20-7,06 (m, 2H), 6,45 (s, 1H), 5,31-4,80 (m,
2H).

Vi du 38. Téng hop hop chét s 196

Budc 1. Tdng hop hop chit metyl 2-(2-clopyridin-3-yloxy)axetat: 2-clopyridin-
3-0l (0,6g, 4,6mmol) dugc hoa tan trong axetonitril. B6 sung metyl bromaxetat
(0,52ml, 9,26mmol) va xesi cacbonat (1,8g, 5,6mmol), sau dé khuéy trOn trong 3 gio.
Sau khi hoan thanh phan ung, hén hop phan tng dugc bd sung nudc va duge chiét
bang diclometan. Lé6p hitu co thu duge dugc sdy kho trén magie sulfat, co dac dudi ap
sudt giam va tinh ché bang sic ky cot thu dugc hop chét metyl 2-(2-clopyridin-3-

yloxy)axetat (0,86g, 92%), hop chét nay dugc st dung trong budrc tiép theo.

Budc 2. Téng hop hop chét 2-(2-clopyridin-3-yloxy)axetohydrazit: metyl 2-(2-
clopyridin-3-yloxy)axetat (0,4g, 1,98mmol) dugc hoa tan trong EtOH. B sung
hydrazin monohydrat (0,1ml, 2,2mmol), sau d6 khudy tron trong 12 gid trong diéu
kién hdi lwu. Sau khi hoan thanh phan tng, hdn hop phan tng dugc ¢d dic dusi ap

sudt giam thu duoc hop chét 2-(2-clopyridin-3-yloxy)axetohydrazit.

Budce 3. Toéng hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2-clopyridin-3-
yloxy)axetohydrazit: 2-(2-clopyridin-3-yloxy)axetohydrazit (0,1g, 0,49mmol) va 1H-
indol-4-carbaldehyt (0,086¢g, 0,59mmol) dugc hoa tan trong etanol, sau d6 khudy tron
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¢ nhiét do 100°C trong 12 gid. Sau khi hoan thanh phan tng, hop chét rin tao ra duoc
loc thu duge hop chét s6 196 (0,15g, 92%).

| "H NMR (400mHz, DMSO-ds): 8 11,61 (bs, 1H), 11,36 (m, 1H), 8,46 (s, 0,2H),
8,25 (s, 0,8H), 7,56-7,09 (m, 7H), 6,97 (m, 1H), 5,42 (s, 1,5H), 4,88 (s, 0,5H), 4,9 (m,
1H), 4,88 (s 2H), 4,08 (1, J = 6,28 Hz, 2H), 3,58 (m, 2H), 2,18 (d, J = 4,28 Hz, 9H).

Vi du 39. Tdng hop hop chit s§ 205

2-(mesityloxy)axetohydrazit (0,10g, 0,48mmol) va 1H-benzo[d]imidazol-5-
carbaldehyt (0,079g, 0,48mmol) dwgc hoa tan trong EtOH, sau d6 khudy tron & nhiét
d6 100°C trong 16 gio. Sau khi hoan thanh phéan tng, hdn hgp phan ing duoc dé ngudi
dén nhiét do trong phong va dugc co dac dudi ap suét giam. Chét rén thu dugc duoc

tinh ché bang sic ky cot thu duge hop chét s 205 (0,058, 36%).

'H NMR (400mHz, DMSO-ds): & 12,62-12,48 (m, 1H), 11,47-11,39 (m, 1H),
8,52 (s, 0,5H), 8,29-8,23 (m, 1H), 8,05 (s, 0,5H), 7,88-7,43 (m, 3H), 6,83-6,82 (m, 2H),
4,74-4,31(m, 2H), 2,23-2,14 (m, 9H).

Vi du 40. Téng hop hop chét s6 206

2-(mesityloxy)axetohydrazit (0,10g, 0,39mmol) va benzo[d][1,2,3]thiadiazol-5-
carbaldehyt (0,079g, 0,48mmol) dugc hoa tan trong EtOH, sau d6 khudy tron & nhiét
d6 100°C trong 16 gio. Sau khi hoan thanh phén tng, hdn hop phan tng dugc dé ngudi
dén nhiét do trong phong va dugc cd dic dudi 4p sudt giam. Chit rin thu duoc duogc
tinh ché bing sdc ky cot va két tinh lai thu dugc hop chét sé 206 (0,11g, 65%).

'H NMR (400mHz, DMSO-de): § 11,81-11,73 (m, 1H), 8,89-8,85 (m, 1H), 8,69

(s, 0,5H), 8,47-8,36 (m, 1H), 8,23-8,07 (s, 1,5H), 6,84-8,81 (m, 2H), 4,80-4,36 (m, 2H)
2,22-2,16(m, 9H).

2

Vi du 41. Téng hop hop chét s§ 211

2-(mesityloxy)axetohydrazit (0,10g, 0,39mmol) va 3-((4-metylpiperidin-1-
yDmetyl)-1H-indol-4-carbaldehyt  (0,089g, 0,42mmol) dugc hoa tan trong
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dimetylsulfoxit, sau d6 khudy tron & nhiét do trong phong trong 12 gio. Sau khi hoan
thanh phan tng, hdn hop phan tng dugc dé ngudi dén nhiét do trong phong, bd sung
nuée va chiét bing etyl axetat. Lép hitu co thu duge duogc sdy kho trén magie sulfat va
dugc co dic dudi ap suét giam. Chét rén tao ra duoc loc thu dugc hgp chét sb 211
(0,078g, 45%).

'"H NMR (400mHz, DMSO-ds): 5 11,42-11,17 (m, 1H), 11,1 (m, 1H), 9,08 (s,
0,5H), 8,6 (s, 0,5H), 7,59 (d, J = 7,60 Hz, 5H), 7,43-7,27 (m, 1,5H), 7,13 (t, J = 7.68
Hz, 0,5H), 7,0,3 (t, J= 7,72 Hz, 0,5H), 6,83 (d, J= 10,0 Hz, 2H), 4,74 (s, 1H), 4,34 (s,
1H), 3,59 (s, 1H), 3,50 (m, 1H), 2,86 (m, 2H), 2,23 (s, 3H), 2,18 (m, 6H), 1,86 (m, 2H),
1,47 (m, 2H), 1,28 (m, 1H), 1,01 (m, 2H), 0,81 (m, 3H).

Vi du 42. Téng hop hop chit s6 217

Buéc 1. Toéng hop hop chit metyl  2-(2,4-dimetyl-6-(pyridin-4-
yl)phenoxy)axetat: 2,4-dimetyl-6-(pyridin-4;yl)phenol (hop chit s 6-8) (0,12g,
0,6mmol) dugc hoa tan trong axetonitril. B sung metyl bromaxetat (0,092g,
0,6mmol) va xesi cacbonat (0,2g, 0,6mmol), sau d6 khudy tron trong 16 gid. Sau khi
hoan thanh phan ung, hdn hop phan tmg dugc c¢d dic dudi &p suat giam va tinh ché
bing sic ky cot thu duoc hop chit metyl 2-(2,4-dimetyl-6-(pyridin-4-
yl)phenoxy)axetat (0,1g, 61%).

Buéc 2.  Toéng hop hop  chat  2-(2,4-dimetyl-6-(pyridin-4-
yl)phenoxy)axetohydrazit: ~ 2-(2,4-dimetyl-6-(pyridin-4-yl)phenoxy)axetat (0, lg,
0,37mmol) dugc hoa tan trong EtOH. B sung hydrazin monohydrat (0,13g,
2,63mmol), sau d6 khudy tron & nhiét do 100°C trong 16 gid trong didu kién hdi luu.
Sau khi hoan thanh phan (mg, hdn hop phan tng dugc c6 dic duéi 4p sudt giam va
tinh ché bing sic ky ¢t thu duge hop chét 2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit (0,1g, 100%).

Budc 3. Tong hop hop chit (E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-
(pyridin-4-yl)phenoxy)axetohydrazit: 2-(2,4-dimetyl-6-(pyridin-3-
yl)phenoxy)axetohydrazit (0,06g, 0,22mmol) va 1H-indol-4-carbaldehyt (0,032g,
0,22mmol) dugc hoa tan trong etanol, sau d6 khuéy trOn trong 16 giod trong diéu kién

héi luu. Sau khi hoan thanh phan tmg, hdn hgp phan ung duge co dic dudi 4p suit
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giam. Phan cd dugec tinh ché bang séc ky cot thu duoc hop chit s§ 217 (0,04g, 45%).

'H NMR (400mHz, DMSO-ds): § 11,28-11,12 (m, 2H), 8,61-8,58 (m, 2H),
8,38- 7,89 (2s, 1H), 7,68 (s, 0,5H), 7,63-7,34 (m, 5,5H), 7,14-7,09 (m, 2,5H), 6,46-
6,42 (m, 1H), 4,44 3,99 (2s, 2H), 2,34-2,29 (m, 6H).

Vi du 43. Téng hop hop chét s 218

Buéc 1. Tong hop hop chit metyl 2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetat:
2-(furan-3-yl)-4,6-dimetylphenol (hop chat sé 6-2) (0,2g, 1,1mmol) duge hoa tan trong
axetonitril. B sung metyl bromaxetat (0,16g, 1,Immol) va xesi cacbonat (0,35g,
1,1mmol), sau d6 khudy tron trong 16 gi0. Sau khi hoan thanh phan tmg, hén hop phan
tmg dugc loc qua xelit. Phin loc dugc ¢b dic dudi ap suét giam va tinh ché béng sdc
ky cot thu dugc hop chat metyl 2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetat (0,18g,
64%).

Budc 2. Téng hop hop chét 2-(2-(furan-3-yl)-4,6-
dimetylphenoxy)axetohydrazit: metyl 2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetat
(0,1g, 0,38mmol) dugc hoa tan trong EtOH. BS sung hydrazin monohydrat (1g,
20mmol), sau d6 khudy tron trong 16 gid trong diéu kién hdi luu. Sau khi hoan thanh
phan mg, hdn hop phan ung dugc c¢d dic dudi ap suat giam thu duogc hop chét 2-(2-

(furan-3-yl)-4,6-dimetylphenoxy)axetohydrazit (0,03g, 30%).

Bude 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-yl)-
4,6-dimetylphenoxy)axetohydrazit: 2-(2-(furan-3-yl)-4,6-
dimetylphenoxy)axetohydrazit (0,03g, 0,12mmol) va 1H-indol-6-carbaldehyt (0,017g,
0,12mmol) dugc hoa tan trong etanol, sau d6 khudy tron trong 16 gio trong didu kién
hoi lwu. Sau khi hoan thanh phan tng, hdn hop phan ung dugc cd dic dusi ap sut

giam. Phan ¢6 dugc tinh ché bing séc ky cot thu duogc hop chit s6 218 (0,02g, 45%).

'H NMR (400mHz, DMSO-de): 8 11,38-11,37 (m, 1H), 11,29-11,16 (m, 1H),
8,46, 8,30 (2s, 1H), 8,26 (s, 0,5H), 8,00 (s, 0,5H), 7,73 (m, 1,5H), 7,60-7,20 (m, 4,5H),
7,02-6,98 (m, 2H), 6,51-6,39 (m, 1H), 4,66 (s, 1H), 4,20 (m, 1H), 2,30-2,27 (m, 6H).

Vi du 44. Téng hop hop chét s6 227
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Buéc 1. Tdéng hop hop chit metyl 2-(4-(hydroxymetyl)-2,6-
dimetylphenoxy)axetat: 4-(hydroxymetyl)-2,6-dimetylphenol (0,034g, 0,22mmol)
dugc hoa tan trong metanol. B4 sung metyl bromaxetat (0,034g, 0,22mmol) va kali
cacbonat (0,031g, 0,22mmol), sau d6 khudy trén trong 16 gid. Sau khi hoan thanh
phén tmg, hdn hop phan tmg dwoc bd sung bing dung dich nugc amoni clorua bao hoa
va dugc chiét bang etyl axetat. Lép hitu co thu duge duge sdy kho trén magie sulfat va
cd dic dudi ap sudt giam thu dugc hop chit metyl 2-(4-(hydroxymetyl)-2,6-
dimetylphenoxy)axetat (0,04g, 80%), hop chat nay duogc st dung trong budc tiép theo.

Budc 2. Téng hop hop chét 2-(4-(hydroxymetyl)-2,6-
dimetylphenoxy)axetohydrazit: Metyl 2-(4-(hydroxymetyl)-2,6-dimetylphenoxy)axetat
(0,3g, 1,3mmol) dugc hoa tan trong EtOH. Bd sung hydrazin monohydrat (1g,
18mmol), sau d6 khudy trén & nhiét do 60°C trong 16 gio. Sau khi hoan thanh phan
ng, hon hop phan ung dugc ¢6 dic dudi 4p sudt giam thu dugc hop chét 2-(4-

hydroxymetyl)-2,6-dimetylphenoxy)axetohydrazit (0,25g, 83%).
(hydroxymety ylp y y g

Buéc 3. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(4-
(hydroxymetyl)-2,6-dimetylphenoxy)axetohydrazit: 2-(2-
(triflometyl)phenoxy)axetohydrazit (0,1g, 0,45mmol) va 1H-indol-4-carbaldehyt
(0,065g, 0,45mmol) dugc hoa tan trong etanol, sau do khuéy tron & nhiét dd 100°C
trong 16 gio. Sau khi hoan thanh phan Gng, hdn hop phan Gng duoc ¢d dic duéi ap
sudt giam. Phan c6 dugce tinh ché bang sic ky cot thu dugce hop chét sb 227 (0,05¢,
32%).

'"H NMR (400mHz, DMSO-dg): & 11,53-11,46 (m, 1H), 11,37 (bs, 1H), 8,69 (s,
1H), 8,22 (s, 1H), 7,50-7,43 (m, 2H), 7,25-7,11 (m, 2,5H), 6,98 (m, 2H), 6,76 (s, 0,5H),
5,10-5,08 (m, 1H), 4,86 (s, 1H), 4,39-4,38 (m, 3H), 2,27-2,26 (m, 6H).

Vi du 45. Téng hop hop chét sé 228

2-(2-(triflometyl)phenoxy)axetohydrazit (0,07g, 0,31mmol) va 1H-indol-6-
carbaldehyt (0,045¢g, 0,31mmol) dwoc hoa tan trong etanol, sau dé khudy tron trong 16
gio trong diéu kién hdi luvu. Sau khi hoan thanh phan ng, hdn hop phan tng duoc ¢o
dac dudi ap suat giam. Phin ¢d duoc tinh ché bing sic ky ¢t thu dugc hop chét sb
228 (0,05g, 46%).
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'"H NMR (400mHz, DMSO-de): § 11,44-11,40 (m, 1H), 11,33-11,23 (m, 1H),
8,50- 8,03 (2s, 1H), 7,77 (s, 0,5H), 7,59-6,76 (m, 3,5H), 6,98 (s, 2H), 6,47-6,42 (m,
1H), 5,11-5,07 (m, 1H), 4,77 (s, 1H), 4,39-4,34 (m, 3H), 2,26-2,24 (m, 6H).

Vi du 46. Téng hop hop chét s6 229

Bu6c 1. Téng hop hop chét metyl 2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yDphenoxy)axetat: 2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenol (hop chét sé 7-2) (0,4g,
2,1mmol) dugc hoa tan trong axetonitril. BS sung metyl bromaxetat (0,32¢g, 2,1mmol)
va xesi cacbonat (1,4g, 4,2mmol), sau do khuéy tron trong 16 gio. Sau khi hoan thanh
phan tmg, hdn hop phan tng duoc loc qua xelit. Phan loc duge co dic dudi ap suét
gidm va tinh ché bang sic ky cot thu duge hop chét metyl 2-(2,4-dimetyl-6-
(tetrahydrofuran-3-yl)phenoxy)axetat (0,42g, 76%).

Buéc 2. Tdéng hop hop  chit 2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit: metyl 2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yDphenoxy)axetat (0,18g, 0,68mmol) duoc hoa tan trong EtOH. B sung hydrazin
monohydrat (1g, 20mmol), sau d6 khudy tron trong 16 gio trong diéu kién hdi luu. Sau
khi hoan thanh phén tng, hdn hop phan tmg dugc c¢o dic dudi ap sudt giam thu dugc

hop chét 2-(2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit (0,1g, 56%).

Bud6c 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-
(tetrahydrofuran-3-yl)phenoxy)axetohydrazit: 2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yhphenoxy)axetohydrazit (0,1g, 0,38mmol) va 1H-indol-6-carbaldehyt (0,067g,
0,45mmol) dugc hoa tan trong etanol, sau d6 khuéy trdn trong 16 gid trong diéu kién
hoi lwu. Sau khi hoan thanh phan tng, hén hop phan Gng dugc ¢d dic dusi ap suét
giam. Phan ¢6 duoc tinh ché béng sdc ky cot (etyl axetat : hexan = 2:1) thu dugc hgp
chit s6 229 (0,063g, 43%).

'"H NMR (400mHz, DMSO-ds): § 11,48-11,44 (m, 1H), 11,35-11,23 (m, 1H),
8,48 (s, 0,5H), 8,05 (s, 0,5H), 7,72 (s, 0,5H), 7,59-7,27 (m, 3,5H), 6,96-6,88 (m, 2H),
6,47-6,43 (m, 1H), 4,77 (s, 1H), 4,34 (s, 1H), 4,02-3,92 (m, 2H), 3,77-3,73 (m, 2H),
3,53-3,43 (m, 1H), 2,26-2,20 (m, 7H), 1,89-2,20 (m, 1H).
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Vi du 47. Téng hop hop chét sb 237

Bué6e 1. Tong hop hop chét metyl 2-(4-xyano-2,6-dimetylphenoxy)axetat: 4-
hydroxy-3,5-dimetylbenzonitril (200mg, 1,4mmol), metyl bromaxetat (0,15ml,
1,4mmol) va xesi cacbonat (500mg, 1,68mmol) dugc hoa tan trong 4ml axetonitril, sau
d6 khudy tron & nhiét do 80°C trong 2 gid. Sau khi hoan thanh phan tng, hdn hop phan
g dugc chiét bang etyl axetat, sdy kho trén magie sulfat va c¢o dic dudi p suét giam

thu dugc hop chat metyl 2-(4-xyano-2,6-dimetylphenoxy)axetat (303mg, 99%).

Bu6c 2. Téng hop hop chét 2-(4-xyano-2,6-dimetylphenoxy)axetohydrazit:
metyl 2-(4-xyano-2,6-dimetylphenoxy)axetat (200mg, 0,91 mmol) va hydrazin (0,05ml,
1,0mmol) dugc hoa tan trong 2ml EtOH, sau d6 khuéy tron ¢ nhiét d§ 80°C trong 12
gi0. Sau khi hoan thanh phéan tng, hdn hop phan tmg dugc cd dic dudi 4p suét giam

thu dugc hop chit 2-(4-xyano-2,6-dimetylphenoxy)axetohydrazit (180mg, 90%).

Budc 3. Tong hop hop chat (E)-N'-((1H-indol-6-yl)metylen)-2-(4-xyano-2,6-
dimetylphenoxy)axetohydrazit: 2-(4-xyano-2,6-dimetylphenoxy)axetohydrazit (92mg,
0,42mmol) va 1H-indol-6-carbaldehyt (67mg, 0,46mmol) dugc hoa tan trong 1ml
EtOH, sau d6 khudy tron & nhiét do 80°C trong 12 gio. Sau khi hoan thanh phan Gng,
hdn hop phan tng dugc tinh ché bang sic ky c0t (etyl axetal : hexan = 1:1), két tinh lai

bang hexan/etyl axetat va loc thu duoc hop chét s6 237 (3 lmg, 21%).
'H NMR (400mHz, DMSO-de): § 11,45 (m, 1H), 11,32-11,24 (m, 1H), 8,45-

8,04 (2s, 1H), 7,71 (s, 0,5H), 7,59-7,57 (m, 3H), 7,53-7,38 (m, 2H), 7,27 (m, 0,5H),
6,45 (m, 1H), 4,92 (s, 1H), 4,47 (s, 1H), 2,30 (d, J= 4,24 Hz, 6H).

Vi du 48. Téng hop hop chét sb 256

Hop chét sb 108 (100mg, 0,35mmol) va NBS (57mg, 0,35mmol) dugc hoa tan
trong 2ml CH,Cl,, sau d6 khudy tron & nhiét do trong phong trong 2 gio. Sau khi hoan
thanh phan tmg, hdn hop phan tng duge loc. Phan loc dugc tinh ché bang sic ky cot

(etyl axetal : hexan = 2:1) thu duogc hop chit sb 256 (40mg, 32%).

'"H NMR (400mHz, DMSO-de): & 11,45 (bs, 1H), 8,52 (s, 1H), 8,06 (s, 1H),
7,73 (s, 0,5H), 7,61 (m, 1H), 7,54-7,39 (m, 2H), 6,83 (m, 2H), 2,21 (m, 9H).
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Vi du 49. Téng hop hop chét sb 258

2-(2,6-dimetylphenoxy)axetohydrazit (100mg, 0,51mmol) va 1H-indol-6-
carbaldehyt (74mg, 0,51mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy tron &
nhigt 6 100°C trong 12 gio. Sau khi loai bd dung mdi, phan ba dwgc két tinh lai bing
tetrahydrofuran va hexan thu dugc hop chét s 258 (42mg, 26%).

"H NMR (400mHz, DMSO-ds): 6 11,38 (m, 1H), 11,29 (m, 1H), 8,49, 8,04 (2,
1H), 7,71 (s, 0,5H), 7,58 (m, 1H), 7,52-7,27 (m, 2,5H), 7,05 (m, 2H), 6,96 (m, 1H),
6,45 (m, 1H), 4,79 (s, 2H), 4,37 (s, 2H), 2,27 (m, 6H).

Vi du 50. Téng hop hop chét s6 259

Budce 1. Téng hop hop chét metyl 2-(2-bromo-4,6-dimetylphenoxy)axetat: 2-
bromo-4,6-dimetylphenol (200mg, 1,4mmol), metyl bromaxetat (0,15ml, 1,4mmol) va
xesi cacbonat (500mg, 1,68mmol) dugc hoa tan trong 4ml axetonitril, sau do khuéy
tron & nhiét do 100°C trong 3 gio. Sau khi hoan thanh phén tng, hén hgp phan tng
duogc dugc chiét bang etyl axetat, sdy kho trén magie sulfat va tinh ché bang sic ky cot
(etyl axetal : hexan = 1:3) thu dugc hop chdt metyl 2-(2-bromo-4,6-
dimetylphenoxy)axetat (516mg, 100%).

Bude 2. Téng hop hop chét 2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit:
metyl 2-(2-bromo-4,6-dimetylphenoxy)axetat (423mg, 1,55mmol) va hydrazin (0,08ml,
1,57mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy tron & nhiét do 100°C trong 12
gio. Sau khi hoan thanh phan ng, hdn hop phan tng duge c6 dic duéi ap suat giam

thu duoc hop chit 2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit (393mg, 93%).

Budc 3. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2-bromo-4,6-
dimetylphenoxy)axetohydrazit: 2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit (85mg,
0,31mmol) va 1H-indol-4-carbaldehyt (45mg, 0,31mmol) dugc hoa tan trong 2ml
EtOH, sau d6 khuéy trdn & nhiét do 100°C trong 12 gid. Sau khi hoan thanh phan ng,
hdn hgp phan tmg duoc cd dic dudi ap suit giam. Phin cd dugc két tinh lai bang

etanol va loc thu dugc hop chét s6 259 (50mg, 40%).

'"H NMR (400mHz, DMSO-d): § 11,47-11,44 (m, 1H), 11,34 (bs, 1H), 8,68 (s,
1H), 8,23 (s, 1H), 7,47 (m, 2H), 7,25 (m, 2H), 7,17-7,13 (m, 4H), 7,12 (s, 1H), 6,78 (s,
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1H), 4,98 (s, 1H), 4,48 (s, 2H), 2,32-2,24 (m, 9H).

Vi du 51. Téng hop hop chét s6 260

2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit (§5mg, 0,31 mmol) va 1H-indol-
6-carbaldehyt (45mg, 0,31mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy tron &
nhiét do 100°C trong 12 gio. Sau khi hoan thanh phan tng, hdn hop phan tng duoc
tinh ché bang sic ky cot (etyl axetal : hexan = 1:1) thu dugc hop chét sb 260 (60mg,
48%).

'H NMR (400mHz, DMSO-de): & 11,38 (s, 1H), 11,29-11,20 (m, 1H), 8,48-8,02
(2s, 1H), 7,71 (s, 0,5H), 7,58-7,25 (m, 3H), 7,28-7,25 (m, 0,5H), 7,05 (m, 1H), 6,45 (m,
1H), 4,88, (2s, 2H), 2,28 (m, 6H).

Vi du 52. Téng hop hop chit sé 279

2-(o-tosyloxy)axetohydrazit (100mg, 0,56mmol) va 1H-indol-6-carbaldehyt
(81mg, 0,56mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy tron & nhiét do 90°C
trong 6 gi®. Sau khi hoan thanh phéan tng, chit rin tao ra dugc loc thu dugc hop chét
s6 279 (50mg, 29%).

'H NMR (400mHz, DMSO-de): & 11,30 (m, 1H), 11,28 (m, 1H), 8,34 (s, 0,5H),
8,08 (s, 0,5H), 7,67 (d, J = 2,8 Hz, 1H), 7,46-7,37 (m, 2H), 7,18-7,10 (m, 2H), 6,89-
6,81 (m, 2H), 6,47 (m, 1H), 5,15 (s, 1H), 4,65 (s, 1H), 2,23 (d, J= 13,2 Hz, 3H).

Vi du 53. Téng hop hop chét s6 280

Budc 1. Tong hop hop chét 1-(phenylsulfonyl)-1H-indol-6-carbaldehyt: 1H-
indol-4-carbaldehyt (1000mg, 6,89mmol), natri hydrua (360mg, 8,26mmol) va
benzylsulfonyl clorua (1ml, 6,89mmol) dugc hoa tan trong 10ml tetrahydrofuran, sau
d6 khudy trén & nhiét do trong phong trong 12 gid. Sau khi hoan thanh phan (g, hdn
hop phan tng dugc duge chiét bang etyl axetat, sdy kho trén magie sulfat va tinh ché
bang sic ky cot (etyl axetal : hexan = 1:3) thu duoc hop chit 1-(phenylsulfonyl)-1H-
indol-6-carbaldehyt (500mg, 25%).
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Buéc 2. Téng hop hop chit (E)-2-(mesityloxy)-N'-((1-(phenylsulfonyl)-1H-
indol-4-yl)metylen)axetohydrazit: 2-(mesityloxy)axetohydrazit (30mg, 0,14mmol) va
1H-indol-4-carbaldehyt (44mg, 0,16mmol) dugc hoa tan trong 2ml EtOH, sau dé
khuéy tron ¢ nhiét 4o 100°C trong 12 gid. Sau khi hoan thanh phan Gng, chét rdn tao ra
dugc loc thu dugc hop chét s6 280 (30mg, 39%).

'H NMR (400mHz, DMSO-ds): § 11,64 (m, 1H), 8,65-8,18 (2s, 1H), 8,02-7,97
(m, 4H), 7,7-7,2 (m, 6H), 4,78 (s, 1H), 4,36 (s, 1H), 2,20 (m, 9H).

Vi du 54. Téng hop hop chét s6 286

Budc 1. Tdng hop hop chit metyl 2-(2,6-dimetylpyridin-4-yloxy)axetat: 2,6-
dimetylpyridin-4-ol (300mg, 2,44mmol), metyl 2-bromaxetat (0,27ml, 2,93mmol) va
xesi cacbonat (2,4g, 7,32mmol) dugc hoa tan trong 6ml axetonitril, sau do khuéy tron
& nhiét do 80°C trong 1 gid. Sau khi hoan thanh phéan g, hdn hop phan ing duoc loc
dudi ap suat giam. Phan loc dugc ¢o diic dudi ap sudt giam va tinh ché bang sic ky cot
(hexan : etyl axetat = 3:1) thu duogc hop chit metyl 2-(4-flo-2-metylphenoxy)axetat
(200mg, 42%).

Budc 2. Téng hop hop chit 2-(2,6-dimetylpyridin-4-yloxy)axetohydrazit: metyl
2-(2,6-dimetylpyridin-4-yloxy)axetat (200mg, 1,03mmol) va hydrazin (0,05ml,
1,13mmol) dugc hoa tan trong 3ml EtOH, sau d6 khudy tron & nhiét o 100°C trong 12
gi0. Sau khi hoan thanh phan tng, chét rén tao ra dugc lgc thu dugc hop chét 2-(4-flo-

2-metylphenoxy)axetohydrazit (190mg, 79%).

Buéc 2. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-
dimetylpyridin-4-yloxy)axetohydrazit:  2-(2,6-dimetylpyridin-4-yloxy)axetohydrazit
(30mg, 0,15mmol) va 1H-indol-4-carbaldehyt (22mg, 0,15mmol) dugc hoa tan trong
2ml EtOH, sau d6 khudy tron & nhiét do 90°C trong 12 gid. Sau khi hoan thanh phan
ung, chét rin tao ra duogc loc thu dugce hop chét s6 286 (20mg, 41%),).

'"H NMR (400mHz, DMSO-ds): § 11,53 (m, 1H), 11,38 (m, 1H), 8,53-8,26 (s,
1H), 7,49 (m, 2H), 7,19 (m, 2,5H), 7,11 (s, 0,5H), 6,70-6,64 (m, 2H), 5,26 (s, 1H),
4,74 (s, 1H), 2,34 (m, 6H).
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Vi du 55. Tdng hop hop chét s6 288

2-(2,6-dimetylpyridin-4-yloxy)axetohydrazit (100mg, 0,51mmol) va 1H-indol-
6-carbaldehyt (74mg, 0,51mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy tron &
nhiét do 110°C trong 12 gid. Hon hop phan mg duoc bd sung nude va dugc chiét
bang etyl axetat. L6p hitu co thu duge duge sdy kho trén magie sulfat va tinh ché bang

sic ky cot (hexan : etyl axetat = 2:1) thu duoc hop chét s6 288 (30mg, 18%).

'"H NMR (400mHz, DMSO-ds): & 11,43 (m, 1H), 11,28 (m, 1H), 8,35-8,07 (2s,
1H), 7,68 (d, J = 18,0 Hz, 1H), 7,57 (d, J = 8,4 Hz, 1H), 6,66 (d, J = 22,0 Hz, 2H),
6,47 (s, 1H), 5,20 (s, H), 4,69 (s, 1H), 2,34 (m, 6H).

Vi du 56. Téng hop hop chét s6 291

BuSe 1. Tdng hop hop chét metyl 2-(4-flo-2-metylphenoxy)axetat: 4-flo-2-
metylphenol (500mg, 3,96mmol), metyl 2-bromaxetat (0,36ml, 3,96mmol) va xesi
cacbonat (1,9mg, 5,94mmol) dugc hoa tan trong 8ml axetonitril, sau dé khudy tron &
nhiét do 90°C trong 5 git. Hon hop phan tng duge bd sung nude va dugc chiét bing
etyl axetat. Lop hitu co thu duoc duge sdy kho trén magie sulfat va tinh ché bang sic
ky cot (hexan : etyl axetat = 3:1) thu dugc hop chét metyl 2-(4-flo-2-
metylphenoxy)axetat (450mg, 57%).

Budc 2. Téng hop hop chit 2-(4-flo-2-metylphenoxy)axetohydrazit: metyl 2-(4-
flo-2-metylphenoxy)axetat (400mg, 2,02mmol) va hydrazin (0,12ml, 2,42mmol) dugc
hoa tan trong 4ml EtOH, sau d6 khudy tron & nhiét do 90°C trong 3 gi¢. Sau khi hoan
thanh phan tng, chit rin tao ra dugec loc thu dugc hop chit 2-(4-flo-2-
metylphenoxy)axetohydrazit (280mg, 70%).

Budc 3. Toéng hop hgp chit (E)-N'-((1H-indol-6-yl)metylen)-2-(4-flo-2-
metylphenoxy)axetohydrazit: 2-(4-flo-2-metylphenoxy)axetohydrazit  (100mg,
0,50mmol) va 1H-indol-6-carbaldehyt (73mg, 0,50mmol) dugc hoa tan trong 2ml
EtOH, sau d6 khudy tron & nhiét do 90°C trong 4 gid. Hon hop phéan tng duge bd sung
nude va duge chiét bang etyl axetat. Lép hitu co thu dugc duge sdy kho trén magie
sulfat va tinh ché bang séc ky cot (hexan : etyl axetat = 2:1) thu duoc hop chit s6 291
(37mg, 23%).
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'H NMR (400mHz, DMSO-de): 8 11,43-11,41 (m, 1H), 11,34-11,30 (m, 1H),
8,34- 8,07 (2s, 1H), 7,72 (d, J = 27,7 Hz, 1H), 7,64 (m, 1H), 7,44 (m, 2H), 6,95 (m,
3H), 5,15 (s, H), 4,63 (s, H), 2,22 (s, 3H)

Vi du 57. Téng hop hop chit s§ 293

Buéce 1. Tong hop hop chét metyl 2-(2-etyl-6-metylpyridin-3-yloxy)axetat: 2-
etyl-6-metylpyridin-3-ol (500mg, 3,62mmol), metyl 2-bromaxetat (0,33ml, 3,62mmol)
va xesi cacbonat (1,78g, 5,43mmol) dugc hoa tan trong 5ml axetonitril, sau d6 khuéy
tron & nhiét d6 100°C trong 5 giv. Sau khi hoan thanh phan tng, hdn hgp phan tng
duoc bd sung nude va duge chiét bang etyl axetat. Lé6p hitu co thu duge duoc sdy kho
trén magie sulfat va tinh ché bing sic ky cot (hexan : etyl axetat = 3:1) thu dugc hop

chit metyl 2-(2-etyl-6-metylpyridin-3-yloxy)axetat (565mg, 70%).

Budc 2. Tbéng hop hop chét 2-(2-etyl-6-metylpyridin-3-yloxy)axetohydrazit:
metyl 2-(2-etyl-6-metylpyridin-3-yloxy)axetat (400mg, 1,79mmol) va hydrazin (0,1ml,
2,15mmol) dugc hoa tan trong 4ml EtOH, sau d6 khudy trén & nhiét do 90°C trong 5
gio. Sau khi hoan thanh phan (ng, hdn hop phan tng dugc loc dudi ap suét giam thu

dwoc hop chét 2-(2-etyl-6-metylpyridin-3-yloxy)axetohydrazit (242mg, 65%).

Bu6c 3. Tbéng hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(2-etyl-6-
metylpyridin-3-yloxy)axetohydrazit: 2-(2-etyl-6-metylpyridin-3-
yloxy)axetohydrazit(100mg, 0,50mmol) va 1H-indol-6-carbaldehyt (73mg, 0,50mmol)
dugc hoa tan trong 3ml EtOH, sau d6 khudy tron & nhiét do 90°C trong 4 gio. Sau khi
hoan thanh phén tGng, chét rin tao ra duoc loc thu dugc hgp chét s6 293 (46mg, 29%).

'"H NMR (400mHz, DMSO-de): 8 11,43 (bs, 1H), 11,30-11,27 (s, 1H), 8,32
8,06 (2s, 1H), 7,64 (m, 1H), 7,42 (m, 2H), 7,36 (m, 1H), 7,02 (m, 1H), 6,45 (s, 1H),
5,17 (s, 1H), 4,66 (s, 1H), 2,75 (m, 2H), 2,45 (s, 3H), 1,21 (m, 3H).

Vi du 58. Téng hop hop chét sé 301

Budc 1. Téng hop hop chét metyl 2-(2,6-dimetylpyrimidin-4-yloxy)axetat: 2,6-
dimetylpyrimidin-4-ol (300mg, 2,42mmol), metyl bromaxetat (0,22ml, 2,90mmol) va

xesi cacbonat (945mg, 2,90mmol) dugc hoa tan trong 4ml axetonitril, sau d6 khudy
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tron ¢ nhiét do 80°C trong 2 gid. Sau khi hoan thanh phan tng, hén hop phan tng
dugc loc dudi 4p sudt giam. Phan loc duge cd dic dudi ap suét giam va tinh ché bang
sic ky coOt (etyl axetal : hexan = 1:3) thu dwoc hop chdt metyl 2-(2,6-
dimetylpyrimidin-4-yloxy)axetat (170mg, 36%).

Budc 2. Tdng hop hop chit 2-(2,6-dimetylpyrimidin-4-yloxy)axetohydrazit:
metyl 2-(2,6-dimetylpyrimidin-4-yloxy)axetat (170mg, 0,87mmol) va hydrazin
(0,05ml, 0,95mmol) dugc hoa tan trong 2ml EtOH, sau do6 khuéy trdén & nhiét do 100°C
trong 12 gid. Sau khi hoan thanh phén tng, hdn hgp phan tng dugc cb dic dudi ap
sudt giam thu dugc hop chit 2-(2,6-dimetylpyrimidin-4-yloxy)axetohydrazit (149mg,
88%).

Buéc 3. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-
dimetylpyrimidin-4-yloxy)axetohydrazit: 2-(2,6-dimetylpyrimidin-4-
yloxy)axetohydrazit (57mg, 0,29mmol) va 1H-indol-4-carbaldehyt (42mg, 0,30mmol)
dugc hoa tan trong 1ml EtOH, sau do khuéy tron ¢ nhiét do 100°C trong 12 gi¢. Sau
khi hoan thanh phan Ung, chét rin tao ra dugc loc thu dugc hop chit sb 301 (20mg,
21%).

'H NMR (400mHz, DMSO-de): § 11,51-11,33 (m, 2H), 8,47-8,24 (m, 1H), 7,49
(m, 2H), 7,19 (m, 2H), 7,10 (m, 1H), 6,71 (m, 1H), 5,47 (s, 1H), 4,94 (s, 1H).

Vi du 59. Téng hop hop chét s6 302

Budc 1. Téng hop hop chét metyl 2-(2-tert-butyl-4-metoxyphenoxy)axetat: 2-
tert-butyl-4-metoxyphenol (300mg, 1,67mmol), metyl bromaxetat (0,18ml, 2,00mmol)
va xesi cacbonat (653mg, 2,00mmol) dugc hoa tan trong 4ml axetonitril, sau d6 khuéy
tron & nhiét do 80°C trong 1 gid. Sau khi hoan thanh phan (mg, hdn hop phan tng
dugc loc dudi ap sudt giam. Phan loc duge ¢o dic dudi &p sudt giam va tinh ché bang
sic ky cot (etyl axetal : hexan = 1:3) thu dugc hop chit metyl 2-(2-tert-butyl-4-
metoxyphenoxy)axetat (259mg, 62%).

Buéc 2. Tdéng hop hop chit 2-(2-tert-butyl-4-metoxyphenoxy)axetohydrazit:
metyl 2-(2-tert-butyl-4-metoxyphenoxy)axetat (259mg, 1,03mmol) va hydrazin
(0,06ml, 1,13mmol) dugc hoa tan trong 2ml EtOH, sau d6 khuéy tron & nhiét do 80°C

-55-



20273

trong 12 gio. Sau khi hoan thanh phan ting, hén hop phan tng dugc b dic dudi ap
sudt giam thu duoc hop chét 2-(2-tert-butyl-4-metoxyphenoxy)axetohydrazit (231mg,
89%).

Budc 3. Tong hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2-tert-butyl-4-
metoxyphenoxy)axetohydrazit: 2-(2-tert-butyl-4-metoxyphenoxy)axetohydrazit (90mg,
0,36mmol) va 1H-indol-4-carbaldehyt (57mg, 0,39mmol) dugc hoa tan trong 2ml
EtOH, sau d6 khuéy tron & nhi€t 4o 90°C trong 12 giv. Sau khi hoan thanh phan tng,
chét rén tao ra dugc loc thu dugc hop chét s6 302 (60mg, 44%).

'H NMR (400mHz, DMSO-dé): 5 11,50 (m, 1H), 11,37 (m, 1H), 8,47-8,27 (2s,
1H), 7,49 (m, 2H), 7,16 (m, 2H), 6,95 (m, 1H), 6,80 (m, 1H), 6,74 (m, 2H), 5,13 (s,
1H), 4,12 (s, 1H), 3,69 (s, 3H), 1,38 (s, 9H).

Vi du 60. Téng hop hop chét sb 303

2-(2-tert-butyl-4-metoxyphenoxy)axetohydrazit (90mg, 0,36mmol) va 1H-
indol-6-carbaldehyt (57mg, 0,39mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy
tron ¢ nhigt do 90°C trong 12 gi¢. Sau khi hoan thanh phéan tng, hdn hgp phan img
dugc bd sung nude va duge chiét bang etyl axetat. Lép hitu co thu dugc duge sdy kho
trén magie sulfat va tinh ché bang séc ky cot (etyl axetal : hexan = 1:2) thu dugc hop
chit 303 (66mg, 48%).

'H NMR (400mHz, DMSO-dq): § 11,41 (m, 1H), 11,26 (m, 1H), 8,31-8,08 (2s,
IH), 7,71 (m, 1H), 7,56 (m, 1H), 7,38 (m, 2H), 6,85 (m, 1H), 6,74 (m, 2H), 6,46 (m,
2H), 5,06 (s, 1H), 4,58 (s, 1H), 3,69 (s, 3H), 1,36 (s, 9H).

Vi du 61. Téng hop hop chét s 304

Buéc 1. Téng hop hop chét metyl 2-((2-metylpyridin-3-yl)oxy)axetat: 3-
hydroxy-2-metylpyridin (500mg, 4,58mmol) va metyl bromaxetat (0,48ml, 5,04mmol)
dugc hoa tan trong axetonitril. B4 sung xesi cacbonat (2,24g, 6,82mmol), sau do
khudy tron & nhiét do trong phong trong 1 ngay. Sau khi hoan thanh phan tmg, hdn
hop phan ung dugc bd sung bang dung dich nudc natri hydro cacbonat bdo hoa va

duoc chiét bang etyl axetat. L6p hitu co thu dugc dugc rira bang nude mudi, sdy kho
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trén natri sulfat khan, loc va c¢6 dac duéi ap suét giam. Phén b3 da co dic duoc tinh ché
bang sic ky cot (silica gel; hexan/etyl axetat, 6/4) thu dugc hogp chat metyl 2-((2-
metylpyridin-3-yl)oxy)axetat (356mg, 43%).

Budc 2. Tong hop hop chét 2-((2-metylpyridin-3-yl)oxy)axetohydrazit: Hop
cht 1-2 (metyl 2-((2-metylpyridin-3-yl)oxy)axetat, 356mg, 1,94mmol) va hydrazin
monohydrat (0,19ml, 3,93mmol) dugc hoa tan trong etanol, sau d6 khudy tron trong 1
ngdy trong diéu kién hdi luu. Sau khi hoan thanh phan tmg, hdn hgp phan tmg dugc cd
dédc dudi ap suét giam. Phén b3 da ¢o dac duoc séy kho va duoc tinh ché thu duge hop
chét 2-((2-metylpyridin-3-yl)oxy)axetohydrazit (240mg, 67%) dudi dang chit rin mau

tréng.

Bugc 3. Téng hop hop chit (E)-N'-((1H-indol-6-yl)metylen)-2-((2-
metylpyridin-3-yl)oxy)axetohydrazit: 2-((2-metylpyridin-3-yl)oxy)axetohydrazit
(240mg, 1,32mmol) va indol-6-carboxaldehyt (21 1,6mg, 1,46mmol) dugc hoa tan
trong etanol, sau do khuéy tron qua dém trong diéu kién hdi lwu. Sau khi hoan thanh
phan tng, hén hop phan ung dugc cd dic dusi ap suit giam. Phan ba da c6 dic dugc
tinh ché bang sic ky cot (silica gel; metylen clorua/metanol, 10/1) thu dwgc hop chét

s6 304 (46mg, 11%) dudi dang chit rin mau nau.

'"H NMR (400mHz, DMSO-ds): 8 11,47 (m, 1H), 11,29 (m, 1H), 8,34-8,00 (m,
2H), 7,69 (d, 1 H, J = 23,4 Hz), 7,58 (d, 1 H, J = 8,2 Hz), 7,47-7,32 (m, 2H), 7,29-7,.23
(m, 1H), 7,21-7,13 (m, 1H), 6,47 (s, 1H), 5,24-4,73 (m, 2H), 2,43 (s, 3H).

Vi du 62. Téng hop hop chét s6 310

Buéc 1. Tdéng hop hop chét metyl 2-(2-(furan-3-yl)pyridin-3-yloxy)axetat: 2-
(furan-3-yl)pyridin-3-ol (hop chit sé 6-10) (100mg, 0,62mmol), metyl bromaxetat
(0,07ml, 0,75mmol) va xesi cacbonat (244mg, 0,75mmol) dugc hoa tan trong 4ml
axetonitril, sau d6 khudy trén & nhiét do 80°C trong 12 gid. Sau khi hoan thanh phan
ng, hdn hgp phan ing dugce loc dudi ap suét giam va duogc co ddc duéi ap sudt giam.
Phén ¢6 dugc tinh ché bang séc ky cot (etyl axetal : hexan = 1:3) thu dugc hop chét

metyl 2-(2-(furan-3-yl)pyridin-3-yloxy)axetat (128mg, 89%).

Buéc 2. Téng hop hop chét 2-(2-(furan-3-yl)pyridin-3-yloxy)axetohydrazit:
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metyl 2-(2-(furan-3-yl)pyridin-3-yloxy)axetat (128mg, 0,54mmol) va hydrazin
(0,03ml, 0,6mmol) dugc hoa tan trong 2ml EtOH, sau d6 l(huéy tron & nhiét do 90°C
trong 6 gid. Sau khi hoan thanh phén (g, hdn hop phan tng duoc ¢d dic dudi &p sut
giam thu duwgc hop chét 2-(2-(furan-3-yl)pyridin-3-yloxy)axeto-hydrazit (108mg,
84%).

Buéc 3. Téng hop hop chit (E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-
yD)pyridin-3-yloxy)axetohydrazit: 2-(2-(furan-3-yl)pyridin-3-yloxy)axetohydrazit
(100mg, 0,43mmol) va 1H-indol-6-carbaldehyt (70mg, 0,44mmol) dugc hoa tan trong
2ml EtOH, sau d6 khudy tron & nhiét do 100°C trong 12 gio. Sau khi hoan thanh phan
ting, hdn hop phan ting dugc bd sung nude va duge chiét bang etyl axetat. Lép hitu co
thu dugc dugc sdy kho trén magie sulfat va tinh ché bing sic ky cot (etyl axetal :

hexan = 3:7) thu duoc hop chéit s6 310 (60mg, 39%).

'"H NMR (400mHz, DMSO-ds): 11,57 (bs, 1H), 11,30 (bs, 1H), 8,78-8,57 (2,
1H), 8,30 (s, 0,2H), 8,21 (m, 1H), 8,11 (s, 1H), 7,75 (m, 1H), 7,72 (s, 0,9H), 7.59-7,40
(m, SH), 7,26 (m, 1H), 7,16 (m, 1 H), 6,47 (m, 1 H), 5,36 (s, 1H), 4,87 (s, 1H).

Vi du 63. Tong hop hop chét s6 311

Buéc 1. Téng hop hop chét metyl 2-(2-metyl-6-(tetrahydrofuran-3-
yDphenoxy)axetat: 2-metyl-6-(tetrahydrofuran-3-yl)phenol (hop chét sé 7-3) (1 17mg,
0,66mmol), metyl bromaxetat (0,07ml, 0,79mmol) va xesi cacbonat (258mg,
0,79mmol) dugc hoa tan trong 2ml axetonitril, sau d6 khuéy tron ¢ nhiét d6 100°C
trong 2 gi¢. Sau khi hoan thanh phan tmg, hdn hop phan tng duge loc dudi ap suat
giam va duoc ¢d dic dudi ap sudt giam. Phin c6 duoc tinh ché bang séc ky cot (etyl
axetal : hexan = 1:3) thu dugc hop chit metyl 2-(2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetat (141mg, 86%).

Buéc 2. Téng hop hop  chit 2-(2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit: metyl 2-(2-metyl-6-(tetrahydrofuran-3-yl)phenoxy)axetat
(141mg, 0,56mmol) va hydrazin (0,03ml, 0,6mmol) dugc hoa tan trong 2ml EtOH, sau
d6 khudy tron & nhiét do 100°C trong 12 gi¢. Sau khi hoan thanh phan tng, hdn hop
phan tng dugc ¢6 dic dudi dp sudt giam thu duoc hop chét 2-(2-(furan-3-yl)-6-
metylphenoxy)axetohydrazit (127mg, 90%).
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Budc 3. Tong hop hop chét (E)-N‘-((1H-indol-6-yl)metylen)-2-(2-metyl-6-
(tetrahydrofuran-3-yl)phenoxy)axetohydrazit: 2-(2-(furan-3-yl)-6-
metylphenoxy)axetohydrazit (70mg, 0,28mmol) va 1H-indol-6-carbaldehyt (45mg,
0,31mmol) dugc hoa tan trong 2ml EtOH, sau d6 khuéy tron & nhiét do 100°C trong 12
gid. Sau khi hoan thanh phan (ng, hdn hop phan tmg duogc bd sung nuée va duge chiét
bing etyl axetat. Lop hitu co thu dugc dwge sdy kho trén magie sulfat va tinh ché bang

sic ky cot (etyl axetal : hexan = 1:1) thu duoc hop chit s6 311 (70mg, 67%).

'H NMR (400mHz, DMSO-dg): 6 11,31 (m, 1H), 11,20 (m, 1H), 8,47-8,04 (2s,
1H), 7,71 (s, 0,5H), 7,58 (m, 1H), 7,58-7,38 (m, 3H), 7,27 (m, 0,5H), 7,17 (m, 1H),
7,06 (m, 2H), 6,45 (m, 1H), 4,81 (s, 1H), 4,04 (m, 1H), 3,97 (m, 2H), 3,78 (m, 2H),
3,52 (m, 1H), 2,29 (m, 3H), 2,29 (m, 1H), 1,19 (m, 1H).

Vi du 64. Téng hop hop chét s6 312

2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit (70mg, 0,28mmol) va 1H-
indol-4-carbaldehyt (45mg, 0,31mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy
tron & nhigt d6 100°C trong 12 gid. Sau khi hoan thanh phan tng, hdn hop phan tng
duoc bd sung nude va duge chiét bang etyl axetat. Lép hitu co thu duge duge sdy kho
trén magie sulfat va tinh ché bang sic ky cOt (etyl axetal : hexan = 1:1) thu dugc hop
chit s6 312 (70mg, 67%).

'H NMR (400mHz, DMSO-dg): § 11,35 (m, 1H), 11,3 (m, 1H), 8,66-8,23 (2s,
1H), 7,46 (m, 2H), 7,25 (m, 0,5H), 7,16 (m, 5H), 6,77 (m, 0,5H), 4,90 (s, 1H), 4,40 (s,
1H), 4,03 (m, 1H), 3,77 (m, 2H), 3,54 (m, 1H), 3,34 (m, 1H), 2,29 (s, 3H), 2,29 (m,
1H), 1,89 (m, 1H).

Vi du 65. Tong hop hop chét s6 313

Buéc 1. Tong hop hop chét metyl 2-(2-(furan-3-yl)-6-metylphenoxy)axetat: 2-
(furan-3-yl)-6-metylphenol (hop chit sé 6-9) (100mg, 0,57mmol), metyl bromaxetat
(0,04ml, 0,68mmol) va xesi cacbonat (160mg, 0,68mmol) dugc hoa tan trong 4ml
axetonitril, sau d6 khudy tron & nhiét do trong phong trong 12 gio. Sau khi hoan thanh

phan tng, hdn hop phan tng duogc loc dudi ap suat giam. Phén loc dugc co ddc dudi
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ap sudt giam va tinh ché bang sic ky cot (etyl axetal : hexan = 1:3) thu dugc hop chit

metyl 2-(2-(furan-3-yl)-6-metylphenoxy)axetat (146mg, 100%).

Buéc 2. Téng hop hop chét 2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit:
metyl 2-(2-(furan-3-yl)-6-metylphenoxy)axetat (146mg, 0,57mmol) va hydrazin
(0,03ml, 0,6mmol) dugc hoa tan trong 2ml EtOH, sau d6 khuéy tron & nhiét do 100°C
trong 6 gid. Sau khi hoan thanh phéan (g, hdn hop phan tng dugc ¢b dic dudi ap sudt
giam thu dugc hop chét 2-(2-(furan-3-yl)-6-metylphenoxy)axeto-hydrazit (121mg,
83%).

Budc 3. Téng hop hop chit (E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-yl)-
6-metylphenoxy)axetohydrazit: 2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit
(70mg, 0,28mmol) va 1H-indol-6-carbaldehyt (45mg, 0,31mmol) dugc hoa tan trong
2ml EtOH, sau d6 khudy trén ¢ nhiét do 100°C trong 12 gid. Sau khi hoan thanh phan
ing, hdn hgp phan tng duge b sung nude va dugce chiét bing etyl axetat. L6p hitu co
thu dugc dugc sy kho trén magie sulfat va tinh ché bang sic ky cot (etyl axetal :

hexan = 1:1) thu duoc hop chit s§ 313 (20mg, 19%).

'H NMR (400mHz, DMSO-ds): § 11,41 (m, 2H), 8,45-8,01 (2s, 1H), 8,30 (m,
1H), 7,72 (m, 1H), 7,46 (m, 4H), 7,10 (m, 4H), 6,44 (m, 1H), 4,70 (s, 1H), 4,25 (s, 1H),
2,30 (m, 3H).

Vi du 66. Téng hop hop chit s§ 314

2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit (70mg, 0,28mmol) va 1H-
indol-4-carbaldehyt (45mg, 0,31mmol) dugc hoa tan trong 2ml EtOH, sau do khudy
tron ¢ nhiét do 100°C trong 12 gio. Sau khi hoan thanh phan tng, hdn hop phan tng
dugc bd sung nude va duge chiét bang etyl axetat. L6p hitu co thu duge duge sdy kho
trén magie sulfat va tinh ché bang séc ky cot (etyl axetal : hexan = 1:1) thu duogc hop
chit s6 314 (28mg, 26%).

'H NMR (400mHz, DMSO-ds): § 11,44 (m, 1H), 11,34 (m, 1H), 8,64 (s, 1H),
8,18 (s, 1H), 8,32 (m, 1H), 7,75 (m, 1H), 7,47 (m, 3H), 7,27-7,00 (m, 5,5H), 6,57 (s,
0,5H), 4,78 (s, 1H), 4,29 (s, 1H), 2,37 (m, 3H).
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Vi du 67. Téng hop hop chit s6 317

Buéc 1. Tdng hop hop chit metyl 2-(2-(furan-2-yl)-4,6-dimetylphenoxy)axetat:
2-(furan-2-yl)-4,6-dimetylphenol (hop chat s§ 6-18) (133mg, 0,71mmol), metyl 2-
bromaxetat (0,08ml, 0,85mmol) va xesi cacbonat (276mg, 0,85mmol) dugc hoa tan
trong Iml axetonitril, sau dé khuéy trdn & nhiét do 100°C trong 1 gid. Sau khi hoan
thanh phan tng, hdn hop phan tng duoc bd sung nude va duge chiét bang etyl axetat.
Lép hitu co thu duge duge sy kho trén magie sulfat va tinh ché bang séc ky cot (etyl
axetal : hexan = 1:4) thu duoc hop chét metyl 2-(2-(furan-2-yl)-4,6-
dimetylphenoxy)axetat (168mg, 100%).

Budc 2. Téng hop hop chét 2-(2-(furan-2-yl)-4,6-
dimetylphenoxy)axetohydrazit: Metyl 2-(2-(furan-2-yl)-4,6-dimetylphenoxy)axetat
(168mg, 0,65mmol) va hydrazin (0,03ml, 0,72mmol) dugc hoa tan trong 2ml EtOH,
sau d6 khudy trén & nhiét do 100°C trong 12 gio. Sau khi hoan thanh phan (g, hdn
hop phan tng dugc co dic duédi 4p suat giam thu duge hop chét 2-(2-(furan-2-yl)-4,6-
dimetylphenoxy)axetohydrazit (169mg, 100%).

Budc 3. Tong hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-2-yl)-
4,6-dimetylphenoxy)axetohydrazit: 2-(2-(furan-2-yl)-4,6-
dimetylphenoxy)axetohydrazit (85mg, 0,33mmol) va 1H-indol-4-carbaldehyt (52mg,
0,36mmol) dwgc hoa tan trong 2ml EtOH, sau d6 khudy trén & nhiét d6 100°C trong 24
gi0. Sau khi hoan thanh phan ung, chét rin tao ra duoc loc thu dugc hop chét sb 317
(140mg, 31%).

'"H NMR (400mHz, DMSO-ds): § 11,57 (m, 1H), 11,46 (m, 1H), 8,64-8,24 (2s,
1H), 7,75 (m, 1H), 7,47 (m, 3H), 7,11 (m, 4,5H), 6,62 (m, 1,5H), 4,80 (s, 1H), 4,30 (s,
1H), 2,32 (m, 6H).

Vi du 68. Téng hop hop chit s6 318

2-(2-(furan-2-yl)-4,6-dimetylphenoxy)axetohydrazit (85mg, 0,33mmol) va 1H-
indol-6-carbaldehyt (52mg, 0,36mmol) dugc hoa tan trong 2ml EtOH, sau dé khudy
tron ¢ nhigt do 90°C trong 24 gid. Sau khi hoan thanh phan tmg, hdn hgp phan tng

duge bd sung nudc va duge chiét bing etyl axetat. Lép hiru co thu duge duoc siy kho
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trén magie sulfat va tinh ché bang sic ky cot (etyl axetal : hexan = 45:55) thu dugc

hop chét s6 318 (30mg, 23%).

'"H NMR (400mHz, DMSO-ds): 8 11,44 (m, 1H), 11,20 (m, 1H), 8,47-8,02 (2s,
1H), 7,73 (m, 1H), 7,44 (m, 4H), 7,23 (m, 0,5H), 7,14 (m, 1H), 7,02 (m, 1H), 6,60 (m,
1H), 6,43 (m, 1H), 4,72 (s, 1H), 4,44 (s, 1H), 2,32 (m, 6H).

Vi du 69. Téng hop hop chét s6 319

2-(2-(furan-3-yl)pyridin-3-yloxy)axetohydrazit (70mg, 0,30mmol) va 1H-indol-
4-carbaldehyt (48mg, 0,33mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy tron &
nhiét d§ 80°C trong 12 gio. Sau khi hoan thanh phan ¢ng, hdn hop phan tmg duogc bd
sung nudc va duge chiét bing etyl axetat. Lép hitu co thu duge dugc siy khod trén
magie sulfat va tinh ché bing sic ky cot (etyl axetal : hexan = 1:1). Chéit thu dugc
duoc két tinh lai bang tetrahydrofuran/hexan va loc thu duge hop chét sb 319 (50mg,
46%).

'"H NMR (400mHz, DMSO-ds): 8 11,62 (m, 1H), 11,39 (m, 1H), 8,74-8,46 (m,
1H), 8,30 (s, 1H), 8,21 (m, 1H), 7,74 (m, 1H), 7,52 (m, 3H), 7,20 (m, 4H), 7,01 (m,
1H), 5,43 (s, 1H), 4,90 (s, 1H).

Vi du 70. Téng hop hop chét s 320

2-(2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit (40mg,
0,15mmol) va 1H-indol-4-carbaldehyt (22mg, 0,15mmol) dugc hoa tan trong 2ml
EtOH, sau d6 khudy tron & nhiét do 90°C trong 4 gi¢. Sau khi hoan thanh phan ung,
hén hgp phan tng duge ¢d dic duéi &p suit giam va tinh ché biang sic ky cot (etyl
axetal : hexan = 1:1) thu dugc hop chit s6 320 (17mg, 29%)).

'H NMR (400mHz, DMSO-ds): & 11,45 (bs, 1H), 11,35 (bs, 1H), 8,45 (s, 1H),
8,25-8,16 (2s, 1H), 7,45 (m, 2H), 7,25 (m, 3H), 7,17 (m, 1H), 7,11 (m, 1H), 6,96 (m,

1H), 5,49-4,94 (s, 2H), 4,01 (m, 2H), 3,77 (m, 2H), 3,51 (m, 1H), 2,28 (s, 3H), 2,22 (s,
3H).
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Vi du 71. Téng hop hop chit sé 322

Budc 1. Tong hop hop chit metyl 2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetat:
4-(furan-3-yl)-2,6-dimetylphenol (hgp chit s6 6-5) (120mg, 0,46mmol), metyl 2-
bromaxetat (0,05ml, 0,55mmol) va xesi cacbonat (448mg, 1,39mmol) dugc hoa tan
trong 2ml axetonitril, sau do khuéy tron & nhiét do 90°C trong 3 gio. Sau khi hoan
thanh phan g, hdn hop phan tmg duoc bd sung nude va duge chiét bang etyl axetat.
Lép hitu co thu duge dugc sy kho trén magie sulfat va tinh ché bing sic ky cot
(hexan : etyl axetat = 9:1) thu dugc hop chét 2-(4-(furan-3-yl)-2,6-
dimetylphenoxy)axetat(130mg, 79%).

Budc 2. Téng hop hop chét 2-(4-(furan-3-y1)-2,6-
dimetylphenoxy)axetohydrazit: 2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetat (125mg,
0,48mmol) va hydrazin (0,024ml, 0,48mmol) dugc hoa tan trong 2ml EtOH, sau d6
khudy tron & nhiét do 90°C trong 2 gio. Sau khi hoan thanh phan tng, hdn hop phan
ng dugc loc dudi ap sudt giam va duoc bd sung bang 10ml ete dietyl, sau d6 khudy
tron trong 10 phtt. Chét rin tao ra dugc loc thu duogc hop chét 2-(4-(furan-3-yl)-2,6-
dimetylphenoxy)axeto-hydrazit (102mg, 82%).

Budc 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(4-(furan-3-yl)-
2,6-dimetylphenoxy)axetohydrazit: 2-(4-(furan-3-yl)-2,6-
dimetylphenoxy)axetohydrazit (40mg, 0,15mmol) va 1H-indol-6-carbaldehyt (22mg,
0,15mmol) dugc hoa tan trong 2ml EtOH, sau do6 khuéy trdn ¢ nhiét do 90°C trong 3
gio. Sau khi hoan thanh phan mg, hdn hop phan tng duoc c¢b dic dudi 4p suét giam
va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1) thu dugc hop chét sb 322 (19mg,
32%).

'"H NMR (400mHz, DMSO-ds): & 11,41-11,38 (m, 1H), 11,30-11,20 (m, 1H),
8,50- 8,04 (2s, 1H), 8,08 (m, 1H), 7,88 (m, 1H), 7,61 (m, 1H), 7,48-7,37 (m, 2H), 7.38
(m, 1H), 7,27 (m, 3H), 6,89 (m, 1H), 6,47 (m, 1H), 4,81 (s, 1H), 4,34 (s, 1H), 2,07 (m,
6H).

Vi du 72. Téng hop hop chit sb 323

Buéc 1. Téng hop hop chit metyl 2-(2,6-dimetyl-4-(tetrahydrofuran-3-
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yl)phenoxy)axetat: 2,6-dimetyl-4-(tetrahydrofuran-3-yl)phenol (hop chét s 7-6)
(68mg, 0,35mmol), metyl 2-bromaxetat (0,04ml, 0,45mmol) va xesi cacbonat (341mg,
1,05mmol) dugc hoa tan trong 2ml axetonitril, sau do khue‘iy tron & nhiét d 100°C
trong 4 gio. Sau khi hoan thanh phan tmg, hdn hgp phan tng dugc loc dudi ap sudt
giam. Phan loc duoc ¢o dic dudi ap sudt gidm va tinh ché bang sic ky cot (hexan : etyl
axetat = 9:1) thu dugc hop chit metyl 2-(2,6-dimetyl-4-(tetrahydro-furan-3-
yl)phenoxy)axetat (74mg, 79%).

Buéc 2. Tbéng hop hop chét 2-(2,6-dimetyl-4-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit: metyl 2-(2,6-dimetyl-4-(tetrahydrofuran-3-
yl)phenoxy)axetat (67mg, 0,25mmol) va hydrazin (0,012ml, 0,25mmol) dugc hoa tan
trong 2ml EtOH, sau d6 khue“iy trdn & nhiét do 90°C trong 2 gi¢. Sau khi hoan thanh
phan tmg, hdn hgp phan tng dugc ¢6 dic dudi ap sudt giam, duge bd sung bang 10ml
ete dietyl va khudy trong 10 phut. Chét rén tao ra dugc loc thu dugc hop chit 2-(2,6-
dimetyl-4-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit (45mg, 66%).

Buéc 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetyl-4-
(tetrahydrofuran-3-yl)phenoxy)axetohydrazit: 2-(2,6-dimetyl-4-(tetrahydrofuran-3-
yDphenoxy)axetohydrazit (30mg, 0,1lmmol) va 1H-indol-6-carbaldehyt (17mg,
0,11mmol) dugc hoa tan trong 1ml EtOH, sau do6 khuéy tron & nhiét 4o 90°C trong 3
gio. Sau khi hoan thanh phéan tung, hdn hgp phan tng dugc ¢ dic dudi ap suét giam
va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1) thu dwgc hop chét sb 323 (15mg,
34%).

'"H NMR (400mHz, DMSO-ds): & 11,42-11,39 (m, 1H), 11,37-11,32 (m, 1H),
8,47-8,03 (s, 1H), 7,57-7,48 (m, 2H), 7,40-7,37 (m, 2H), 6,95 (m, 2H), 6,47 (m, 1H),
4,74 (s, 1H), 4,31 (s, 1H), 3,96 (m, 3H), 3,75 (m, 2H), 2,32 (s, 3H), 2,21 (s, 3H).

Vi du 73. Téng hop hop chét sb 326

Bu6éc 1. Tbéng hop hop chét metyl 2-(2,3-dimetylphenoxy)axetat: 2,3-
dimetylphenol (500mg, 4,09mmol), metyl 2-bromaxetat (0,45ml, 4,90mmol) va xesi
cacbonat (4,0g, 12,3mmol) dugc hoa tan trong 8ml axetonitril, sau d6 khudy tron &
nhi¢t d§ 100°C trong 3 gio. Sau khi hoan thanh phan tng, hdn hgp phan tng dugc loc

dudi ap suat giam. Phan loc duge c6 dac dudi 4p suat gidm va tinh ché bing sic ky cot
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(hexan : etyl axetat = 9:1) thu dugc hop chit metyl 2-(2,3-dimetylphenoxy)axetat
(628mg, 83%).

Budce 2. Toéng hop hop chét 2-(2,3-dimetylphenoxy)axetohydrazit: metyl 2-(2,3-
dimetylphenoxy)axetat (600mg, 3,09mmol) va hydrazin (0,15ml, 3,09mmol) dugc hoa
tan trong 8ml EtOH, sau d6 khudy trén & nhiét d6 90°C trong 2 gi¢. Sau khi hoan
thanh phan (mg, hdn hop phéan ting duoc ¢b dic dudi ap suit giam, duge bd sung bing
10ml ete dietyl va khudy trong 10 phat. Chét rén tao ra dugc loc thu duogc hop chét 2-
(2,3-dimetylphenoxy)axetohydrazit (572mg, 95%).

Buéc 3. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2,3-
dimetylphenoxy)axetohydrazit: 2-(2,3-dimetylphenoxy)axetohydrazit  (100mg,
0,55mmol) va 1H-indol-4-carbaldehyt (75mg, 0,52mmol) dugc hoa tan trong 3ml
EtOH, sau d6 khudy trén & nhiét do 90°C trong 2 gid. Sau khi hoan thanh phan ng,
hdn hop phan tng duge ¢d dic dudi 4p sudt giam va tinh ché béng sic ky cot (hexan :

etyl axetat = 1:1) thu dugc hop chét s6 326 (93mg, 56%).

'"H NMR (400mHz, DMSO-ds): & 11,50-11,44 (m, 1H), 11,37-11,32 (m, 1H),
8,52-8,25 (2s, 1H), 7,50 (m, 2H), 7,23 (m, 2H), 7,06 (m, 2H), 6,81 (m, 1H), 6,75 (m,
1H), 5,18 (s, 1H), 4,65 (s, 1H), 2,23 (s, 3H), 2,21 (s, 3H).

Vi du 74. Tdng hop hop chét s6 327

2-(2,3-dimetylphenoxy)axetohydrazit (100mg, 0,55mmol) va 1H-indol-4-
carbaldehyt (75mg, 0,52mmol) dugc hoa tan trong 3ml EtOH, sau d6 khudy tron &
nhié¢t do 90°C trong 2 gio. Sau khi hoan thanh phan tng, hdn hgp phan ung dugc cd
dac duéi ap sudt giam va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1) thu duoc
hop chét s6 327 (104mg, 62%).

"H NMR (400mHz, DMSO-ds): § 11,41 (bs, 1H), 11,27 (bs, 1H), 8,34-8,07, (2s,
1H), 7,69 (d, J = 22,9 Hz, 1H), 7,56 (m, 1H), 7,41 (m, 2H), 6,98 (m, 1H), 6,70 (m, 2H),
6,46 (m, 1H), 4,82 (d, 2H), 2,49 (s, 3H), 2,23 (s, 3H).

Vi du 75. Téng hop hop chit s§ 329

2-(2-etyl-6-metylpyridin-3-yloxy)axetohydrazit (30mg, 0,14mmol) va 1H-
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indol-4-carbaldehyt (21mg, 0,37mmol) dugc hoa tan trong 1ml EtOH, sau d6 khudy
tron ¢ nhi¢t do 90°C trong 4 gio. Sau khi hoan thanh phan tng, chét rén tao ra dugc loc
thu dugc hop chit s6 329 (19mg, 40%).

'"H NMR (400mHz, DMSO-ds): & 11,52 (bs, 1H), 11,37 (bs, 1H), 8,49-8,25 (2,
1H), 7,48 (m, 2H), 7,17 (m, 3H), 6,98 (m, 2H), 5,23 (s, 1H), 4,70 (s, 1H), 2,78 (m, 2H),
2,35 (s, 3H), 1,18 (m, 3H).

Vi du 76. Téng hop hop chét sé 330

Budc 1. Téng hop hop chat metyl 2-(4-bromo-2-xyanophenoxy)axetat: 5-
bromo-2-hydroxybenzonitril (400mg, 2,0lmmol), metyl 2-bromaxetat (0,2ml,
2,2mmol) va xesi cacbonat (716mg, 2,2mmol) dugc hoa tan trong 4ml axetonitril, sau
d6 khudy tron & nhiét do 80°C trong 2 gio. Sau khi hoan thanh phan tng, hdn hgp phan
tng dugc loc duéi 4p sudt giam. Phan loc dugce ¢ dic dusi &p suét giam va tinh ché
bing sic ky cot (etyl axetal : hexan = 1:3) thu dugc hop chét metyl 2-(4-bromo-2-
xyanophenoxy)axetat (451mg, 83%).

Budc 2. Tdng hop hop chét 2-(4-bromo-2-xyanophenoxy)axetohydrazit: metyl
2-(4-bromo-2-xyanophenoxy)axetat (451mg, 1,67mmol) va hydrazin (0,09ml,
1,84mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy trén & nhiét do 100°C trong 12
gio. Sau khi hoan thanh phan @ng, chit rén tao ra dugc loc thu duge hop chit 2-(4-

bromo-2-xyanophenoxy)axetohydrazit (398mg, 88%).

Buéc 3. Tong hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(4-bromo-2-
Xyanophenoxy)axetohydrazit: ~ 2-(4-bromo-2-xyanophenoxy)axetohydrazit (100mg,
0,37mmol) va 1H-indol-4-carbaldehyt (53mg, 0,39mmol) dugc hoa tan trong 2ml
EtOH, sau d6 khudy tron & nhiét do 90°C trong 12 gi¢. Sau khi hoan thanh phéan ung,
hdn hop phan tng duqc bd sung nuéc va duge chiét bing etyl axetat. L6p hitu co thu
dugc duge sdy kho trén magie sulfat va tinh ché bing sic ky cot (etyl axetal : hexan =

2:1) thu duge hop chét s 330 (21mg, 0,05mmol, 14%).

'"H NMR (400mHz, DMSO-de): § 11,6 (bs, 1H), 11,37 (m, 1H), 8,45-8,26 (2s,
1H), 8,03 (m, 1H), 7,78 (m, 1H), 7,47 (m, 2H), 7,16 (m, 3H), 6,98 (m, 1H), 5,47 (s,
1H), 4,93 (s, 1H).
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Vi du 77. Téng hop hop chit s 331

Bude 1. Téng hop hop chét metyl 2-(2-(pyrolidin-1-yl)pyridin-3-yloxy)axetat:
2-(pyrolidin-1-yl)pyridin-3-ol (hop chét sé 7-9) (78mg, 0,41 mmol), metyl bromaxetat
(0,05ml, 0,49mmol) va xesi cacbonat (159mg, 0,49mmol) dugc hoa tan trong 2ml
axetonitril, sau d6 khudy trén & nhiét do 80°C trong 3 gio. Sau khi hoan thanh phan
ttng, hdn hop phan ting dugc loc dudi p suét giam. Phan loc duge ¢d dic dudi &p suat
giam va tinh ché bang sic ky cot (etyl axetal : hexan = 1:5) thu duoc hop chét metyl 2-

(2-(pyrolidin-1-yl)pyridin-3-yloxy)axetat (86mg, 88%).

Budc 2. Tong hop hop chét 2-(2-(pyrolidin-1-yl)pyridin-3-yloxy)axetohydrazit:
metyl 2-(2-(pyrolidin-1-yl)pyridin-3-yloxy)axetat (86mg, 0,36mmol) va hydrazin
(0,02ml, 0,39mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy trén & nhiét do 100°C
trong 12 gid. Sau khi hoan thanh phan tng, hdn hgp phin tng dwgc ¢ dac dudi ap
sudt giam thu dugc hop chét 2-(2-(pyrolidin-1-yl)pyridin-3-yloxy)axeto-hydrazit
(85mg, 99%).

Budc 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(2-(pyrolidin-1-
yDpyridin-3-yloxy)axetohydrazit: ~2-(2-(pyrolidin-1-yl)pyridin-3-yloxy)axetohydrazit
(85mg, 0,36mmol) va 1H-indol-6-carbaldehyt (57mg, 0,39mmol) dugc hoa tan trong
2ml EtOH, sau d6 khudy trén & nhiét do 100°C trong 12 gi0. Sau khi hoan thanh phan
ng, hdn hop phan tng dugce duoc chiét bing etyl axetat, sdy kho trén magie sulfat va
tinh ché bang sic ky cot (etyl axetal : hexan = 1:1) thu dugc hop chét sé 331 (64mg,
48%).

'"H NMR (400mHz, DMSO-ds): § 11,44 (m, 1H), 11,27 (m, 1H), 8,32-8,07 (s,
1H), 7,69 (m, 2H), 7,56 (m, 1H), 7,43 (m, 2H), 7,06 (m, 1H), 6,55 (m, 1H), 6,46 (m,
1H), 5,09 (s, 1H), 4,59 (s, 1H), 3,59 (m, 4H), 1,82 (m, 4H).

Vi du 78. Téng hop hop chét s 332

Buéc 1. Tdéng hop hop chit metyl 2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yDphenoxy)axetat: 2,4-dimetyl-6-(tetrahydrofuran-2-yl)phenol (hgp chét sé 7-5)
(200mg, 1,04mmol), metyl 2-bromaxetat (0,095ml, 1,14mmol) va xesi cacbonat
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(327mg, 1,14mmol) dugc hoa tan trong 2ml axetonitril, sau dé khuéy tron & nhiét do
100°C trong 3 gid. Sau khi hoan thanh phan tng, hdn hop phan tng duoc loc dudi ap
sudt giam. Phan loc dugc cd dic dudi &p sut giam va tinh ché bang sic ky cot (etyl
axetal : hexan = 1:3) thu dugc hop chét metyl 2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yl)phenoxy)axetat (145mg, 0,73mmol, 30%).

Buéc 2. Tbéng hop hop chét 2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yl)phenoxy)axetohydrazit: metyl 2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yl)phenoxy)axetat (80mg, 0,30mmol) va hydrazin (0,02ml, 0,33mmol) dugc hoa tan
trong 2ml EtOH, sau d6 khudy trén & nhiét do 100°C trong 6 gio. Sau khi hoan thanh
phén tng, hdn hop phan tng dugc cd dic dudi ap sudt giam thu dugc hop chét 2-(2,4-

dimetyl-6-(tetrahydro-furan-2-yl)phenoxy)axetohydrazit (80mg, 100%).

Budc 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-
(tetrahydrofuran-2-yl)phenoxy)axetohydrazit: 2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yl)phenoxy)axetohydrazit (80mg, 0,30mmol) va 1H-indol-6-carbaldehyt (43mg,
0,32mmol) duge hoa tan trong 2ml EtOH, sau d6 khudy tron & nhiét do 100°C trong 12
gi0. Sau khi hoan thanh phén tng, hdn hop phan ting dugc bd sung nude va duge chiét
bang etyl axetat. L6p hitu co thu duge duge sdy kho trén magie sulfat va tinh ché bang

sdc ky cot (etyl axetal : hexan = 1:1) thu duge hop chéit s6 332 (60mg, 51%).

"H NMR (400mHz, DMSO-de): & 11,36 (m, 1H), 11,2 (m, 1H), 8,48-8,03 (2s,
1H), 7,70 (s, 0,5H), 7,50 (m, 4H), 7,39 (m, 0,5H), 6,85 (m, 2H), 6,47 (m, 1H), 4.74-
4,31 (2s, 1H), 4,31 (m, 1H), 3,38 (m, 2H), 2,22 (m, 6H), 1,58 (m, 2H), 1,45 (m, 2H).

Vi du 79. Téng hop hop chét s6 333

2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetohydrazit (30mg, 0,12mmol) va 1H-
indol-4-carbaldehyt (17mg, 0,12mmol) dugc hoa tan trong 2ml EtOH, sau d6 khudy
tron & nhigt do 90°C trong 6 gid. Sau khi hoan thanh phan ting, chat rén tao ra duoc loc

thu duge hop chét s6 333 (14mg, 31%).

'"H NMR (400mHz, DMSO-de): 8 11,48-11,43 (m, 1H), 11,34 (s, 1H), 8,43 (d, J
= 10,6 Hz, 1H), 8,64-8,27 (2s, 1H), 7,72 (m, 1H), 7,48 (m, 2H), 7,39 (m, 1H), 7,24 (m,
2H), 7,01 (m, 1H), 6,98 (m, 1H), 4,74 (s, 1H), 4,23 (s, 1H), 2,27 (s, 3H), 2,24 (s, 3H).
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Vi du 80. Téng hop hop chét sb 336

2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetohydrazit (30mg, 0,11mmol) va 1H-
indol-4-carbaldehyt (17mg, 0,15mmol) dugc hoa tan trong 1ml EtOH, sau d6 khudy
tron ¢ nhigt do 90°C trong 10 gio. Sau khi hoan thanh phan tng, hdn hgp phan ung
dugc co dic dudi ap sudt giam va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1)

thu dugc hop chit s 336 (18mg, 41%).

'"H NMR (400mHz, DMSO-ds): § 11,51 (bs, 1H), 11,35 (s, 1H), 8,35-8,27 (2s,
1H), 8,08 (m, 1H), 7,50 (m, 1H), 7,46 (m, 1H), 7,32 (m, 1H), 7,24 (m, 2H), 7,05 (m,
1H), 6,90 (m, 1H), 5,04 (s, 1H), 4,77 (s, 1H), 2,31 (d, J= 16,0 Hz, 3H), 2,16 (s, 3H).

Vi du 81. Téng hop hop chét sb 337

2-(2,6-dimetyl-4-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit (50mg,
0,19mmol) va 1H-indol-4-carbaldehyt (100mg, 0,55mmol) dugc hoa tan trong I1ml
EtOH, sau d6 khudy tron & nhiét do 90°C trong 3 gio. Sau khi hoan thanh phan ung,
hdn hgp phan tng duge bd sung nude va duge chiét bing etyl axetat. L6p hitu co thu
dugc duge sy kho trén magie sulfat va tinh ché bing sic ky cot (hexan : etyl axetat =

1:1) thu duoc hop chét sé 337 (31mg, 50%).

"H NMR (400mHz, DMSO-de): 5 11,42 (bs, 1H), 11,29 (m, 1H), 8,55-8,16 (2s,
1H), 7,58 (m, 2H), 7,40 (m, 2H), 6,95 (m, 2H), 6,47 (m, 1H), 5,26 (s, 1H), 4,73 (s, 1H),
3,96 (m, 3H), 3,75 (m, 2H), 2,32 (s, 3H), 2,21 (s, 3H).

Vi du 82. Téng hop hop chét sb 343

Budc 1. Téng hop hop chét metyl 2-(2-(thiophen-3-yl)pyridin-3-yloxy)axetat:
2-(thiophen-3-yl)pyridin-3-ol (hgp chit s 6-12) (50mg, 0,28mmol), metyl 2-
bromaxetat (0,03ml, 0,31mmol) va xesi cacbonat (101mg, 0,31mmol) dugc hoa tan
trong Iml axetonitril, sau do khuéy tron & nhiét do 80°C trong 3 gid. Sau khi hoan
thanh phan ang, hdn hop phan tng dugc bd sung nude va dugce chiét bing etyl axetat.
Lép hitu co thu dugc dugce sy kho trén magie sulfat va tinh ché bang séc ky cot (etyl

axetal : hexan = 1:1) thu dugc hop chit metyl 2-(2-(thiophen-3-yl)pyridin-3-
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yloxy)axetat (48mg, 67%).

Budc 2. Téng hop hop chit 2-(2-(thiophen-3-yl)pyridin-3-yloxy)axetohydrazit:
metyl 2-(2-(thiophen-3-yl)pyridin-3-yloxy)axetat (48mg, 0,19mmol) va hydrazin
(0,01ml, 0,21mmol) dugc hoa tan trong 2ml EtOH, sau do khuéy tron & nhiét dd 90°C
trong 12 gio. Sau khi hoan thanh phan tng, hdn hgp phan tng dugc co dic dudi ap
sudt giam thu dugc hop chét 2-(2-(thiophen-3-yl)pyridin-3-yloxy)-axetohydrazit
(48mg, 100%)).

Budc 3. Téng hop hgp chit (E)-N'-((1H-indol-6-yl)metylen)-2-(2-(thiophen-3-
yDpyridin-3-yloxy)axetohydrazit:  2-(2-(thiophen-3-yl)pyridin-3-yloxy)axetohydrazit
(48mg, 0,19mmol) va 1H-indol-6-carbaldehyt (30mg, 0,21mmol) dugc hoa tan trong
2ml EtOH, sau d6 khudy tron & nhiét do 85°C trong 12 gio. Sau khi hoan thanh phan
ng, hdn hgp phéan mg dugc ¢d dic dudi ap sudt giam va tinh ché bang sic ky cot

(etyl axetal : hexan = 1:1) thu dugc hop chit sé 343 (3 Img, 42%).

'"H NMR (400mHz, DMSO-ds): § 11,50 (m, 1H), 11,30 (m, 1H), 8,62-8,50 (m,
1H), 8,29-8,21 (m, 1H), 8,11 (s, 1H), 7,98 (m, 1H), 7,67 (m, 1H), 7,57 (m, 3H), 7,45
(m, 2H), 7,29 (m, 1H), 6,47 (m, 1H), 5,37 (s, 1H), 4,86 (s, 1H).

Vi du 83. Téng hop hop chit sb 344

Buéc 1. Tbéng hop hop chét metyl  2-(2,4-dimetyl-6-(thiophen-2-
yl)phenoxy)axetat: 2,4-dimetyl-6-(thiophen-2-yl)phenol (hop chit sé 6-13) (100mg,
0,49mmol), metyl 2-bromaxetat (0,05ml, 0,53mmol) va xesi cacbonat (190mg,
0,53mmol) dugc hoa tan trong 1ml axetonitril, sau do khuéy tron & nhiét d6 100°C
trong 1 gio. Sau khi hoan thanh phén tng, hdn hgp phan ung dugc loc dudi ap suét
giam. Phén loc duoc c6 diac dudi &p suét giam va tinh ché bing sic ky cot (etyl axetal :
hexan = 1:4) thu dugc hop chét metyl 2-(2,4-dimetyl-6-(thiophen-2-yl)phenoxy)axetat
(141mg,100%).

Buéc 2. Téng hop hop chit  2-(2,4-dimetyl-6-(thiophen-2-
yDphenoxy)axetohydrazit: ~Metyl  2-(2,4-dimetyl-6-(thiophen-2-yl)phenoxy)axetat
(141mg, 0,51mmol) va hydrazin (0,03ml, 0,56mmol) dugc hoa tan trong 2ml EtOH,
sau do khuéy tron ¢ nhiét do 85°C trong 12 gid. Sau khi hoan thanh phan ng, hon hop
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phén tng duge ¢d dic dudi ap sudt giam thu dugc hop chit 2-(2,4-dimetyl-6-

(thiophen-2-yl)-phenoxy)axetohydrazit (128mg,91%).

Buéc 3. Tong hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-
(thiophen-2-yl)phenoxy)axetohydrazit: 2-(2,4-dimetyl-6-(thiophen-2-
yDphenoxy)axetohydrazit (70mg, 0,25mmol) va 1H-indol-4-carbaldehyt (40mg,
0,26mmol) dugc hoa tan trong 2ml EtOH, sau do khuéy tron ¢ nhiét d¢ 100°C trong 12
gio. Sau khi hoan thanh phén tng, hdn hop phan tng dugc ¢ dic dudi ap suit giam
va tinh ché bang sic ky cot (etyl axetal : hexan = 1:1) thu dugc hop chét s6 344 (31mg,
31%).

'H NMR (400mHz, DMSO-dq): 8 11,42 (bs, 0,5H), 11,35 (m, 1,5H), 8,68 (s,
1H), 8,15 (s, 0,5H), 7,61-7,59 (m, 2H), 7,35-7,05 (m, 7H), 6,49 (m, 0,5H), 4,72 (s, 1H),
4,25 (s, 1H), 2,28 (m, 6H).

Vi du 84. Téng hop hop chét sb 345

2-(2,4-dimetyl-6-(thiophen-2-yl)phenoxy)axetohydrazit (70mg, 0,25mmol) va
1H-indol-6-carbaldehyt (40mg, 0,26mmol) dugc hoa tan trong 2ml EtOH, sau d6
khudy tron & nhiét d6 100°C trong 12 gi0. Sau khi hoan thanh phén tng, hdn hop phan
ing dugc ¢ dic dusi ap sudt giam va tinh ché bang sic ky cot (etyl axetal : hexan =

1:1) thu dugc hop chét s 345 (20mg, 20%).

"H NMR (400mHz, DMSO-ds): 6 11,35 (m, 1H), 11,20 (m, 1H), 8,49-7,97 (2s,
1H), 7,71 (s, 1H), 7,61-7,34 (m, 6,5H), 7,16-7,09 (m, 1H), 7,02 (m, 1H), 6,44 (m, 1H),
4,65-4,20 (2s, 1H), 2,19 (m, 6H).

Vi du 85. Téng hop hop chit sb 346

Budc 1. Tong hop hop chét metyl 2-(2-(furan-2-yl)-4-metoxyphenoxy)axetat:
2-(furan-2-yl)-4-metoxyphenol (hgp chit s§ 6-14) (205mg, 1,09mmol), metyl 2-
bromaxetat (0,1ml, 1,08mmol) va xesi cacbonat (1,05g, 3,24mmol) duoc hoa tan trong
4ml axetonitril, sau d6 khudy tron & nhiét do 90°C trong 9 gi¢d. Sau khi hoan thanh
phan ng, hdn hop phan ung dugce loc dudi ap suét giam. Phan loc duoc cb ddc dudi

ap suit giam va tinh ché bing sic ky c¢ot (hexan : etyl axetat = 9:1) thu dugc hop chit
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metyl 2-(2-(furan-2-yl)-4-metoxyphenoxy)axetat (194mg, 68%).

Budc 2. Tong hop hop chét 2-(2-(furan-2-yl)-4-metoxyphenoxy)axetohydrazit:
metyl 2-(2-(furan-2-yl)-4-metoxyphenoxy)axetat (189mg, 0,72mmol) va hydrazin
(0,035ml, 0,72mmol) dugc hoa tan trong 2ml EtOH, sau do6 khuéy tron & nhiét do 90°C
trong 3 gid. Sau khi hoan thanh phén tmg, hdn hop phan tng duoc cd dic dudi ap suét
giam, dugc bd sung bang 10ml ete dietyl va khudy trong 10 phut. Chét ran tao ra dugc
loc thu dugc hop chét 2-(2-(furan-2-yl)-4-metoxyphenoxy)axeto-hydrazit (146mg,
80%).

Buéc 3. Tdng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-2-yl)-
4-metoxyphenoxy)axetohydrazit: ~ 2-(2-(furan-2-yl)-4-metoxyphenoxy)axetohydrazit
(50mg, 0,19mmol) va 1H-indol-4-carbaldehyt (28mg, 0,19mmol) dugc hoa tan trong
1ml EtOH, sau d6 khudy tron & nhiét do 90°C trong 4 g10. Sau khi hoan thanh phan
g, hdn hop phan tmg duogc ¢6 dic dudi ap suét giam va tinh ché bang sic ky cot
(hexan : etyl axetat = 1:1) thu duwoc hop chét s6 346 (21mg, 28%).

'H NMR (400mHz, DMSO-ds): & 11,57-11,54 (m, 1H), 11,34-11,28 (m, 1H),

8,27- 7,75 (2s, 1H), 7,74 (m, 1H), 7,30 (m, 3H), 7,17 (m, 5H), 6,98 (m, 1H), 6,61 (m,
1H), 5,26 (s, 1H), 4,73 (s, 1H), 3,76 (s, 3H).

Vi du 86. Tdng hop hop chit sb 347

2-(2-(furan-2-yl)-4-metoxyphenoxy)axetohydrazit (50mg, 0,19mmol) va 1H-
indol-6-carbaldehyt (28mg, 0,19mmol) dugc hoa tan trong 1ml EtOH, sau d6 khudy
tron ¢ nhi¢t do 90°C trong 4 gio. Sau khi hoan thanh phéan tmg, hdn hop phan ing
duge ¢b dic dudi 4p sudt giam va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1)

thu dugc hgp chit sé 347 (39mg, 53%).

'"H NMR (400mHz, DMSO-ds): § 11,50-11,47 (m, 1H), 11,32-11,28 (m, 1H),
8,30- 8,09 (2s, 1H), 7,75 (m, 2H), 7,65 (m, 1H), 7,31 (m, 4H), 7,06 (m, 1H), 6,87 (m,
1H), 6,60 (s, 1H), 6,46 (s, 1H), 5,20 (s, 1H), 4,70 (s, 1H), 3,76 (s, 3H).

Vi du 87. Téng hop hop chét sb 356

Budc 1. Toéng hop hop chit metyl 2-(3-(furan-2-yl)phenoxy)axetat: 3-(furan-2-
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yl)phenol (hop chit sé 6-15) ( 183mg, 1,14mmol), metyl 2-bromaxetat (0,11ml,
1,14mmol) va xesi cacbonat (556mg, 1,71mmol) dugc hoa tan trong 2ml axetonitril,
sau d6 khudy tron & nhiét do 90°C trong 4 gio. Sau khi hoan thanh phén tng, hén hop
phan g dugc loc dudi ap suét giam. Phén loc dugce ¢6 dic dusi &p suat giam va tinh
ché bang sic ky cot (hexan : etyl axetat = 9:1) thu dwoc hop chét metyl 2-(3-(furan-2-
yl)phenoxy)axetat (228mg, 86%).

Budce 2. Tong hop hop chét 2-(3-(furan-2-yl)phenoxy)axetohydrazit: metyl 2-
(3-(furan-2-yl)phenoxy)axetat (220mg, 0,95mmol) va hydrazin (0,05ml, 0,95mmol)
dugc hoa tan trong 2ml EtOH, sau d6 khuéy tron & nhiét do 90°C trong 2 gid. Sau khi
‘hoan thanh phan mg, hdn hgp phan tng dugc ¢ dic dudi ap suét giam, duge bd sung
bang 10ml ete dietyl va khudy trong 10 phut. Chét rin tao ra dugc loc thu duoc hop
185mg, 84%).

Budc 3. Tong hop hop chét chét 2-(3-(furan-2-yl)phenoxy)axetohydrazit ((E)-
N'-((1H-indol-4-yl)metylen)-2-(3-(furan-2-yl)phenoxy)axetohydrazit: ~ 2-(3-(furan-2-
ylphenoxy)axetohydrazit (50mg, 0,21mmol) va 1H-indol-4-carbaldehyt (32mg,
0,21mmol) dugc hoa tan trong 1ml EtOH, sau d6 khuéy tron ¢ nhi¢t do 90°C trong 17
gi0. Sau khi hoan thanh phén ng, hon hop phan ung duge co dic dudi ap sut giam
va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1) thu dugc hop chét s6 356 (47mg,
61%).

"H NMR (400mHz, DMSO-ds): & 11,54-11,49 (m, 1H), 11,41-11,38 (m, 1H),
8,58- 8,27 (2s, 1H), 7,75 (m, 1H), 7,49 (m, 2H), 7,46 (m, 3H), 7,30 (m, 3H), 7,23 (m,
1H), 6,98 (m, 1H), 6,94 (m, 1H), 6,57 (m, 1H), 5,26 (s, 1H), 4,74 (s, 1H).

Vi du 88. Téng hop hop chét sb 358

Buéc 1. Téng hop hop chit metyl 2-(3-(pyridin-3-yl)phenoxy)axetat: 3-
(pyridin-3-yl)phenol (hgp chit sé 6-16) (379mg, 2,22mmol), metyl 2-bromaxetat
(0,2ml, 2,22mmol) va xesi cacbonat (1086mg, 3,33mmol) dugc hoa tan trong 5ml
axetonitril, sau d6 khudy trén & nhiét do 100°C trong 4 gio. Sau khi hoan thanh phan
tmg, hdn hop phan tung duoc loc dudi &p sudt giam. Phan loc duge c6 dic dudi ap suat
gidm va tinh ché bang sic ky cot (hexan : etyl axetat = 7:3) thu dugc hop chit metyl 2-

(3-(pyridin-3-yl)phenoxy)axetat (420mg, 78%).
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Budc 2. Téng hop hop chét 2-(3-(pyridin-3-yl)phenoxy)axetohydrazit: metyl 2-
(3-(pyridin-3-yl)phenoxy)axetat (410mg, 1,69mmol) va hydrazin (0,08ml, 1,69mmol)
dugc hoa tan trong 4ml EtOH, sau d6 khudy trén & nhiét do 90°C trong 2 gid. Sau khi
hoan thanh phén tng, hdn hop phan tmg dugc c¢b dic dudi ap sudt giam, duoc bd sung
bang 10ml ete dietyl va khudy trong 10 phut. Chéit rén tao ra dugc loc thu dugc hop
chat 2-(3-(pyridin-3-yl)phenoxy)axetohydrazit (365mg, 89%),).

Buéc 3. Tong hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(3-(pyridin-3-
yl)phenoxy)axetohydrazit: 2-(3-(pyridin-3-yl)phenoxy)axetohydrazit (50mg,
0,20mmol) va 1H-indol-4-carbaldehyt (30mg, 0,20mmol) dugc hoa tan trong 1ml
EtOH, sau d6 khudy tron & nhiét do 90°C trong 17 gio. Sau khi hoan thanh phén tng,
chét ran tao ra duoc loc thu dugc hop chit s6 358 (39mg, 53%).

'H NMR (400mHz, DMSO-ds): & 11,53 (bs, 1H), 11,39-11,34 (m, 1H), 8,90 (m,
1H), 8,58 (m, 1H), 8,57-8,26 (2s, 1H), 8,05 (m, 1H), 7,39 (m, 6H), 7,13 (m, 3H), 6,99
(m, 1H), 5,32 (s, 1H), 4,80 (s, 1H).

Vi du 89. Téng hop hop chit sb 359

2-(3-(pyridin-3-yl)phenoxy)axetohydrazit (50mg, 0,21mmol) va 1H-indol-6-
carbaldehyt (32mg, 0,21mmol) dugc hoa tan trong 1ml EtOH, sau dé khuéy tron &
nhiét do 90°C trong 17 gid. Sau khi hoan thanh phan (rng, hon hgp phan tGng duge cd
ddc dudi ap suét giam va tinh ché bang sic ky cot (hexan : etyl axetat = 1:1) thu dugc
hop chét s6 359 (28mg, 38%).

'"H NMR (400mHz, DMSO-ds): & 11,45-11,42 (m, 1H), 11,33-11,28 (m, 1H),
8,91 (m, 1H), 8,88 (m, 1H), 8,56-8,23 (s, 1H), 8,09 (m, 1H), 7,66 (m, 1H), 7,56 (m,
1H), 7,39 (m, 6H), 7,05 (m, 1H), 6,46 (m, 1H), 5,26 (s, 1H), 4,76 (s, 1H).

Vi du 90. Tong hop hop chit sb 378

Buéc 1. Téng hop hop chét metyl 2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetat: 4-flo-2-metyl-6-(tetrahydrofuran-3-yl)phenol (hop chit s§ 7-4)
(368mg, 1,87mmol) va metyl bromaxetat (0,21ml, 2,25mmol) dugc hoa tan trong

axetonitril. B4 sung xesi cacbonat (915mg, 2,81mmol), sau d6 khudy tron & nhiét do

-74-



20273

trong phong trong 1 ngdy. Sau khi hoan thanh phan tng, hén hop phan ung dugc bd
sung bing dung dich nudc natri hydro cacbonat bdo hoa va dugc chiét bang etyl axetat.
Lép hitu co thu duge dugc rira bang nude mudi, siy kho trén natri sulfat khan, loc va
cd dic dudi 4p sudt giam. Phan ba dugc tinh ché bang sic ky cot (silica gel; hexan/etyl
axetat, 9/1) thu dugc hop chit metyl 2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetat (415mg, 83%).

Bu6c 2. Tbéng hop hop chit 2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit: metyl 2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetat (415mg, 1,55mmol) va hydrazin monohydrat (91,0ul, 3,93mmol)
dugc hoa tan trong etanol, sau d6 khudy tron trong 1 ngay trong diéu kién hdi luu. Sau
khi hoan thanh phan tng, hdn hop phan tng dugc c6 dic dudi ap sudt giam. Phén ba
da cb déc dugce tinh ché béng séc ky cdt (silica gel; diclometan/metanol, 9/1) thu duoc
hdp chét 2-(4-flo-2-metyl-6-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit (316mg,

76%) dudi dang diu khéng mau.

Bué6c 3. Tong hop hop chét (E)-N'-((1H-indol-6-yl)metylen)-2-(4-flo-2-metyl-
6-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit: 2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit (230mg, 0,86mmol) va indol-6-carboxaldehyt (137mg,
0,94mmol) dugc hoa tan trong etanol, sau dé khudy tron qua dém trong didu kién hdi
lwu. Sau khi hoan thanh phan tmg, hdn hgp phan ing duge ¢ dic dudi ap sut giam
va tinh ché bing sic ky cot (silica gel; etyl axetal : hexan, 3/7) thu dugc hop chat sb

378 (145mg, 45%) dudi dang chit rdn mau tring.

'H NMR (400mHz, DMSO-ds): & 11,48-11,44 (m, 1H), 11,35-11,23 (m, 1H),
8,48, 8,05 (2s, 1H), 7,72 (s, 0,5H), 7,59-7,27 (m, 3,5H), 6,96-6,88 (m, 2H), 6,47-6,43
(m, 1H), 4,77 (s, 1H), 4,34 (s, 3H), 4,02-3,92 (m, 2H), 3,77-3,73 (m, 2H), 3,53-3,43
(m, 2H), 2,26-2,20 (m, 7H), 1,89-2,20 (m, 1H).

Vi du 91. Tdng hop hop chit s6 379

2-(4-flo-2-metyl-6-(tetrahydrofuran-3-yl)phenoxy)axetohydrazit (80,5mg,
0,30mmol) va indol-4-carboxaldehyt (52,3mg, 0,36mmol) dugc hoa tan trong etanol,
sau d6 khudy tron trong 1 ngay trong diéu kién hdi luu. Sau khi hoan thanh phén g,

hdn hop phan tng duge ¢6 dic dudi &p sudt giam va tinh ché bang sic ky cot (silica
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gel; etyl axetal : hexan, 3/7) thu dugc hop chét s6 379 (42mg, 36%) dudi dang chét rin

mau trang.

'"H NMR (400mHz, DMSO-ds): & 11,48-11,44 (m, 1H), 11,35-11,23 (m, 1H),
8,48, 8,05 (2s, 1H), 7,72 (s, 0,5H), 7,59-7,27 (m, 3,5H), 6,96-6,88 (m, 2H), 6,47-6,41
(m, 1H), 4,75 (s, 1H), 4,31 (s, 3H), 4,02-3,92 (m, 2H), 3,75-3,71(m, 2H), 3,53-3,43 (m,
2H), 2,26-2,21 (m, 7H), 1,88-2,22 (m, 1H).

Vi du 92. Téng hop hop chét sb 457

Budéc 1. Téng hop hop chét metyl 2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-
yl)phenoxy)axetat: 2,4-dimetyl-6-(tetrahydro-2H-pyran-4-yl)phenol (hgp chéit sé 7-7)
(156mg, 0,76mmol) va metyl bromaxetat (0,089ml, 0,91mmol) dugc hoa tan trong
axetonitril. B6 sung xesi cacbonat (370mg, 1,14mmol), sau do khuéy tron & nhiét do
trong phong trong 1 ngay. Sau khi hoan thanh phan ng, hdn hop phan tng dugc bd
sung bang dung dich nudc natri hydro cacbonat bdo hoa va dugc chiét bang etyl axetat.
L6p hitu co thu dugc duge ria béng nude mubi, séy khd trén natri sulfat khan, loc va
cd dic dudi 4p suit giam. Phin ba dugc tinh ché bang sic ky cot (silica gel; hexan/etyl
axetat, 9/1) thu dugc hop chit metyl 2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-
yl)phenoxy)axetat (168mg, 80%).

Buéc 2. Téng hop hop chét 2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-
yl)phenoxy)axetohydrazit: Metyl 2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-
yDphenoxy)axetat (168mg, 0,60mmol) va hydrazin monohydrat (36,0ul, 0,72mmol)
dugc hoa tan trong metanol, sau d6 khudy tron trong 1 ngdy trong diéu kién hdi luu.
Sau khi hoan thanh phén (ng, hdn hop phan L’thg dugc cod dic duéi dp sudt giam.
Hexan dugc bd sung vao phin c6. Chat két tua tring thu dugc duge loc va sdy kho thu
dugc hop chét 2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-yl)phenoxy)axetohydrazit
(114mg, 68%) duéi dang chét rin mau tréng.

Budc 3. Tong hgp hop chit (E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-
(tetrahydro-2H-pyran-4-yl)phenoxy)axetohydrazit: 2-(2,4-dimetyl-6-(tetrahydro-2H-
pyran-4-yl)phenoxy)axetohydrazit (114mg, 0,41mmol) va indol-6-carboxaldehyt
(65,3mg, 0,45mmol) dugc hoa tan trong etanol, sau d6 khudy tron qua dém trong diéu

kién hoi lwu. Sau khi hoan thanh phan tng, hdn hop phan tng duge co dic duédi ap
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suat giam va tinh ché bang séc ky cot (silica gel; etyl axetal : hexan=7:3) thu dugc hop

chit s6 457 (78mg, 47%) duéi dang chit rin mau nau.

'H NMR (400mHz, DMSO-de): & 11,44-11,40 (m, 1H), 11,32-11,23 (m, 1H),
8,49 (s, 0,5H), 8,04 (2s, 0,45H), 7,72 (s, 0,53H), 7,60-7,26 (m, 3,5H), 6,93-6,88 (m,
2H), 6,48-6,43 (m, 1H), 4,77 (s, 0,9H), 4,33 (s, 1,1H), 3,91 (bs, 2H), 3,22-3,18 (m, 2H),
2,25-2,23(m, 6H), 1,67-1,61 (m, 4H).

So dd 2 sau day thé hién phwong phap diéu ché cic hop chét sé 233, 272, 236,
252, 244, 245,238 va 289 c6 st dung cic hop chét s6 108, 065 va 187 dugc tdng hop

theo so dd 1.
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Vi du 93. Tdng hop hop chit sb 233

Hop chét s6 108 (510mg, 1,52mmol), formaldehyt 35% (0,6ml, 15,2mmol), kali
cacbonat (210mg, 1,52mmol) dugc hoa tan trong 1ml dimetylformamit, sau d6 khudy
tron & nhiét do 40°C trong 48 gid. Sau khi hoan thanh phan tng, bd sung nudc vao hdn
hgp va sau dé chit rdn mau tréng tao ra dugc loc bo. Phin loc dugce co dac dudi ap

sut giam va tinh ché bang sic ky cot thu duge hop chét s6 233 (110mg, 20%).

'H NMR (400mHz, DMSO-de): § 11,43-11,40 (m, 1H), 8,52 (s, 1H), 8,07-7,37
(m, 5H), 6,83 (d, J = 4,44 Hz, 2H), 6,45 (m, 1H), 6,45 (m, 2H), 5,52 (d, J = 15,5 Hz,
2H), 4,89 (s, 1H), 4,03 (s, 1H), 2,22 (m, 9H).

Vi du 94. Téng hop hop chit sb 244
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Hop chit 065 (510mg, 1,52mmol), formaldehyt 35% (0,6ml, 15,2mmol) va
kali cacbonat (210mg, 1,52mmol) dugc hoa tan trong 1ml dimetylformamit, sau d6 gia
tang nhiét do dén 40°C va khudy trong 2 ngay. Sau khi hoan thanh phan tng, bd sung
nuée vao hdn hop va sau do chét rdn mau tréng tao ra dugc loc bo. Phan loc duge cd
dic dudi ap sudt giam va tinh ché bang sic ky cot (etyl axetal : hexan = 1:1) thu dugc
hop chét sb 244 (110mg, 20%).

'H NMR (400mHz, DMSO-ds): § 11,4 (m, 1H), 8,69-8,24 (2s, 1H), 7,67 (m,
1H), 7,50 (m, 1H), 7,22 (m, 3H), 6,83 (m, 2H), 6,45 (m, 1H), 5,54 (m, 2H), 4,83 (s,
1H), 4,36 (s, 1H), 2,31 (m, 9H).

Vi du 95. Téng hop hop chit s6 289

Hop chit s6 187 (110mg, 0,36mmol) dugc hoa tan trong 1,5ml
dimetylformamit. Bd sung formaldehyt (0,09ml, 1,08mmol) va kali cacbonat (41mg,
0,36mmol), sau do khuéy tron & nhiét d§ 45°C trong 16 giod. Sau khi hoan thanh phan
ting, chét ran tao ra dugc loc thu dugc hop chit s 289 (50mg, 41%).

'H NMR (400mHz, DMSO-de): 8 11,56 (m, 1H), 8,51-8,27 (m, 1H), 8,02 (m,
1H), 7,66 (d, J = 8,0 Hz, 1H), 7,51 (m, 1H), 7,31-6,97 (m, 4H), 5,75 (m, 2H), 5,42-
4,76 (m, 2H), 2,43 (m, 3H).

Vi du 96. Téng hop hop chét sb 272

Hop chit sé 233 (200mg, 0,55mmol) va 3-(clometyl)benzyl clorua (113mg,
0,60mmol) dugc hoa tan trong 2ml pyridin, sau d6 khudy tron trong 3 gid ¢ nhiét do
trong phong. Sau khi hoan thanh phan tng, hdn hgp phan tng duoc bd sung nuéc va
dugc chiét biang etyl axetat. Lp hitu co thu duge dugc sdy khd trén magie sulfat va
duge co dic dudi ap suat giam. Phan cd duge hoa tan trong dimetylformamit va sau do
morpholin (0,04ml, 0,44mmol) va natri iodua (chdt xuc tic) dugc bd sung, sau do
khudy trén trong 4 gir & nhiét do trong phong. Sau khi hoan thanh phan tng, b sung
nude vao hdn hop, do d6 tao ra chét rin mau tréng, chét rin nay duoc loc thu dugc

hop chét s6 272 (20mg, 0,03mmol, 32%).

'H NMR (400mHz, DMSO-ds): & 11,49 (m, 1H), 8,55 (s, 0,5H), 7,88 (s, 0,5H),
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7,81 (m, 3H), 7,69-7,63 (m, 1,5H), 7,57-7,51 (m, 1,5H), 7,41 (m, 3H), 6,83 (d, ] = 12,0
Hz, 2H), 6,59 (m, 1H), 6,50 (d, J = 1,80 Hz, 2H), 4,77 (s, 1H), 4,34 (s, 1H), 3,52 (m,
6H), 2,30 (m, 4H), 2,20 (m, 9H)

Vi du 97. Téng hop hop chit sé 245

Hop chit sé 244 (33mg, 0,09mmol) va 3-(clometyl)benzyl clorua (17mg,
0,12mmol) dugc hoa tan trong 0,2ml pyridin, sau d6 khudy trén trong 3 gi0 ¢ nhi¢t do
trong phong. Sau khi hoan thanh phan mg, hdn hgp phan tng dugc bd sung nuée va
dugc chiét bang etyl axetat. Lp hitu co thu duge dugc sdy kho trén magie sulfat va
dugc ¢ dic dudi 4p suit giam. Phin c¢d duge hoa tan trong dimetylformamit va sau do
morpholin (0,02ml, 0,24mmol) va natri iodua (chit xtic tac) dwoc bd sung, sau do
khudy tron trong 4 gior & nhiét do trong phong. Hon hgp phan ting duoc bd sung nudce
va duge chiét bing etyl axetat. Lép hitu co thu duge duge sdy kho trén magie sulfat va
tinh ché bang sic ky cot (etyl axetal : hexan = 1:1 ~ 2:1) thu dugc hop chat sb 245
(18mg, 58%).

'"H NMR (400mHz, DMSO-de): & 11,52-46 (m, 1H), 8,71-8,24 (2s, 1H), 7,89-
7,76 (m, 3H), 7,70-7,65 (m, 1H), 7,44-7,23 (m, SH), 6,84 (m, 2H), 6,50 (d, J = 14,7 Hz,
2H), 4,83 (s, 1H), 4,36 (s, 1H), 3,53-3,49 (m, 6H), 2,31 (m, 4H), 2,22 (m, 9H).

Vi du 98. Téng hop hop chit s6 238

Hop chat sb 244 (20mg, 0,05mmol), N,N-dimetylglyxin (6mg, 0,05mmol),
EDC (24mg, 0,13mmol) va 4-dimetylaminopyridin (3mg, 0,03mmol) dugc hoa tan
trong metylen clorua : dimetylformamit = Iml : 1ml, sau d6 khudy tron trong 2 gio &
nhiét do trong phong. Hon hgp phan ung dugc bd sung nuéc va duge chiét bing
metylen clorua. Lép hitu co thu duge duoc sdy kho trén magie sulfat va két tinh lai

bang hexan thu dugc hop chit s6 238 (10mg, 44%)).

'"H NMR (400mHz, DMSO-ds: & 11,4 (m, 1H), 8,70 (s, 0,5H), 8,23 (s, 0,5H),
7,74-7,56 (m, 2H), 7,34-7,21 (m, 3H), 6,84 (d, ] = 5,92 Hz, 2H), 6,27 (d, J = 15,2 Hz,
2H), 4,83 (s, 1H), 4,36 (s, 1H), 2,19 (m, 15H).
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Vi du 99. Téng hop hop chét sb 236

Hop chit sé 233 (20mg, 0,06mmol), N,N-dimetylglyxin (16mg, 0,15mmol),
EDC (28mg, 0,15mmol) va 4-dimetylaminopyridin (4mg, 0,03mmol) dugc hoa tan
trong 1ml dimetylaxetamit, sau d6 khudy tron trong 1,5 gio & nhiét d6 40°C. Hn hop
phan tmg duoc 1am lanh dén nhiét d 0°C va sau d6 khudy trong 30 phiit déng thoi bd
sung tir tir 1,5ml nudc. Sau khi khudy tiép trong 1 gid, hdn hop phan tmg duoc bd
sung nude va dugce chiét bing metylen clorua. Lép hitu co thu duge duge cd dic duéi
ap sudt giam. Phan c¢6 duge tinh ché bang sic ky cot (etyl axetat : metylen clorua =
1:4) thu duoc hop chat s6 236 (10mg, 37%).

'H NMR (400mHz, DMSO-de): 6 11,52 (m, 1H), 8,54, 8,06 (s, 1H), 7,89 (s,
0,5H), 7,59-7,56 (m, 3H), 6,85 (d, ] = 7,48 Hz, 2H), 6,5 (m, 1H), 6,45 (d, ] = 18,0 Hz,
1H), 4,76 (s, 1H), 4,34 (s, 1H), 3,15 (d, J = 18,9 Hz, 2H), 2,19 (m, 15H).

Vi du 100. Tong hop hop chét s6 252

Hop chédt sé 233 (30mg, 0,08mmol), axit axetic khan (8mg, 0,08mmol) va
trietylamin (8mg, 0,08mmol) dugc hoa tan trong 1ml dimetylformamit, sau d6 khudy
tron & nhiét do trong phong trong 12 gid. Nudc duoge bd sung vao hdn hop phan tng,
do d6 tao ra chét rén mau tréng, chét rdn nay duogc loc va sau d6 két tinh lai bang

hexan thu dugc hop chét sb 252 (20mg, 0,04mmol, 60%).

'H NMR (400mHz, DMSO-de): 8 11,47 (m, 1H), 8,69-8,24 (2s, 1H), 7,67-7.62
(m, 1H), 7,50 (m, 1H), 7,31-7,09 (m, 2,5H), 6,84 (d, ] = 7.4 Hz, 2H), 6,77 (d, J = 3,2
Hz, 0,5H), 6,45 (m, 1H), 5,54 (m, 2H), 4,84 (s, 1H), 4,36 (s, 1H), 2,24 (m, 9H).

So dd 3 sau day thé hién cac phuong phéap diéu ché cac hop chét sé 164, 177,
243, 195, 198, 201, 375 va 380 co6 st dung cac hop chét sb 063, 108, 229 va 378 duoc
téng hop theo so dd 1.
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Vi du 101. Tdng hop hop chét s 164

Hop chit sb 065 (265mg, 0,79mmol), 2-iodometan (336mg, 2,37mmol), natri
hydrua (38mg, 1,58mmol) dugc hoa tan trong dimetylformamit (2ml), sau d6 khudy
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tron & nhiét d6 90°C trong 12 gid. Hdn hop phan img duge bd sung nuéce va dugce chiét
bing etyl axetat. Lép hitu co thu dugc duge siy khd trén magie sulfat va dugc co dic
dudi 4p sudt giam. Phan c¢6 dugc tinh ché bang sic ky cot thu dwoc hop chét s6 164
(152mg, 0,42mmol, 53%).

'H NMR (400mHz, DMSO-ds: & 8,18 (s, 0,5H), 7,48 (s, 0,5H), 7,36 (d, J = 3,0
Hz, 1H), 7,32 (m, 1H), 7,18 (m, 0,5H), 6,81 (s, 2H), 6,77 (d, J = 3,0 Hz, 1H), 4,96 (s,
2H), 3,77 (s, 3H), 3,38 (s, 3H), 2,18 (s, 9H).

Vi du 102. Téng hop hop chét s6 375

Hop chét s 229 (50mg, 0,13mmol) dugc hoa tan trong dimetylformamit. Natri
hydrua (16,7mg, 0,38mmol) va metyl iodua (54,5mg, 0,38mmol) dugc bd sung vao do.
Sau khi phan (mg & nhiét do trong phong trong 2 gid, hon hgp phan tng duge duge cd
dac dudi ap suét giam. Phin ba dugc tinh ché bang sic ky cot (silica gel; metylen
clorua/metanol, 10/1) thu dugc hop chét sb 375 (8,5mg, 16%) dudi dang chit rdn mau

nau.

'H NMR (400mHz, DMSO-de): & 11,48-11,44 (m, 1H), 11,35-11,23 (m, 1H),
8,48, 8,05 (2s, 1H), 7,72 (s, 0,5H), 7,59-7,27 (m, 3,5H), 6,96-6,88 (m, 2H), 6,47-6,43
(m, 1H), 4,77 (s, 1H), 4,34 (s, 3H), 4,02-3,92 (m, 2H), 3,77-3,73 (m, 2H), 3,56 (s, 3H),
3,53-3,43 (m, 2H), 2,26-2,20 (m, 7H), 1,89-2,20 (m, 1H).

Vi du 103. Téng hop hop chét s 380

Hop chat sb 378 (115mg, 0,28mmol) dugc hoa tan trong dimetylformamit.
Natri hydrua (36,9mg, 0,85mmol) va metyl iodua (0,53ml, 0,85mmol) dugc bd sung
vao d6. Sau khi phan ng & nhiét do trong phong trong 1 ngay, hdn hop phan tng
dugc bd sung nudc va dugc chiét bing etyl axetat. Lép hitu co thu duge dugc co dic
dudi ap sudt giam. Phan ¢b dugce tinh ché bang séc ky cot (silica gel; hexan/etyl axetat,

3/7) thu dugc hop chét s6 380 (26mg, 22%) dudi dang chét rin mau tréng.

'H NMR (400mHz, CDCL): § 7,88 (s, 1H), 7,59 (d, 1 H, J = 8,3 Hz), 7,47 (s,
1H), 7,43 (dd, 1 H, J = 8,3, 1,3 Hz), 7,13 (d, 1 H, ] = 3,0 Hz), 6,88 (dd, 1 H, ] = 9.5,
3,1 Hz), 6,79 (dd, 1 H, T = 8,7, 3,0 Hz), 6,49 (d, 1 H, J = 3,0 Hz), 5,03, 5,01 (ABq, 2 H,
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T =103, 15,8 Hz), 4,14-4,04 (m, 2H), 3,94-3,84 (m, 2H), 3,81 (s, 3H), 3,74-3,71 (m,
1H), 3,49 (s, 3H), 2,44-2,38 (m, 1H), 2,36 (s, 3H), 1,98-1,89 (m, 1H).

Vi du 104. Téng hop hop chit sé 177

Hop chét sé 065 (265mg, 0,79mmol), 2-iodoetanol (0,12ml, 1,58mmol) va kali
cacbonat (436mg, 3,16mmol) dugc hoa tan trong dimetylformamit (2ml), sau do
khudy tron & nhiét d6 50°C trong 12 gid. Sau khi hoan thanh phan tng, hdn hop phan
tng dugc bd sung nude va duge chiét bang etyl axetat. Lop hitu co thu duge dugc rira
bang nudc mudi, sdy kho trén magie sulfat va tinh ché bang sic ky cot thu dugc hop

chit s6 177 (121mg, 0,32mmol, 41%).

'H NMR (400mHz, DMSO-ds: & 11,33 (bs, 1H), 8,37 (s, 1H), 7,44 (d, ] = 7,92
Hz, 1H), 7,39 (t, J = 2,88 Hz, 1H), 7,26 (d, J = 7,08 Hz, 1H), 7,12 (t, J = 7.8 Hz, 1H),
6,82 (s, 2H), 6,79 (m, 1H), 4,99 (m, 2H), 4,96 (s, 2H), 4,14 (t, J = 5,76 Hz, 2H), 3,3 (m,
2H), 2,20 (s, 6H), 2,16 (s, 3H).

Vi du 105. Téng hop hop chit s§ 195

Hop chit sb 108 (265mg, 0,79mmol), 2-iodoetanol (0,12ml, 1,58mmol) va kali
cacbonat (436mg, 3,16mmol) dugc hoa tan trong dimetylformamit (2ml), sau dé
khudy tron & nhiét do 50°C trong 12 gid. Sau khi hoan thanh phan tng, hdn hop phan
g dugc bd sung nudc va duge chiét bang etyl axetat. Lép hitu co thu dugc duge rira
bang nuéc mudi, sdy khd trén magie sulfat va tinh ché bang sic ky cot thu dwoc hop
chat s6 195 (50mg, 17%).

'H NMR (400mHz, DMSO-de: § 11,27 (bs, 1H), 8,19 (s, 1H), 7,64 (s, 1H), 7,50
(d, ] =82 Hz, 1H), 7,39 (t, J = 2,96 Hz, 1H), 7,30 (m, 1H), 6,83 (s, 2H), 6,41 (m, 1H),
4.9 (m, 1H), 4,88 (s 2H), 4,08 (t, J = 6,28 Hz, 2H), 3,58 (m, 2H), 2,18 (d, J = 4,28 Hz,
9H).

Vi du 106. Téng hop hop chit sé 198

Hop chit sb 108 (100mg, 0,29mmol), 4-(2-cloetyl)morpholin (0,11g,
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0,58mmol) va kali cacbonat (164mg, 1,2mmol) dugc hoa tan trong dimetylformamit
(2ml), sau d6 khudy tron & nhiét do 90°C trong 12 gio. Sau khi hoan thanh phéan tng,
hdn hop phan tng dugc bd sung nude va dugce chiét bang etyl axetat. Lép hitu co thu
duge duoc sdy kho trén magie sulfat va tinh ché bang sic ky cot thu dugc hop chit sb
198.

'H NMR (400mHz, DMSO-dg: § 11,26 (bs, 1H), 8,13 (s, 1H), 7,66 (s, 1H), 7,52
(d, ] = 8,2 Hz, 1H), 7,39 (t, ] = 2,96 Hz, 1H), 7,30 (m, 1H), 6,82 (s, 2H), 6,41 (m, 1H),
4,87 (s, 2H), 4,16 (m 2H), 3,46 (m, 4H), 2,22 (d, ] = 4,28 Hz, 9H).

Vi dy 107. Téng hop hop chét s6 201

Hop chét s6 108 (40mg, 0,12mmol), 1-(2-cloetyl)pyrolidin (40mg, 0,24mmol)
va xesi cacbonat (116mg, 0,36mmol) dugc hoa tan trong dimetylformamit, sau do
khudy tron & nhiét d6 100°C trong 12 gid. Sau khi hoan thanh phan tng, hdn hop phén
tng duoc bd sung nude va duoc chiét bang diclometan. Lép hitu co thu duge dugc sdy
kho trén magie sulfat va tinh ché bing séc ky cot thu dugc hop chit s6 201 (17mg,
33%).

'H NMR (400mHz, DMSO-ds: 8 11,26 (bs, 1H), 8,11 (s, 1H), 7,65 (s, 1H), 7,52
(d, J = 8,2 Hz, 1H), 7,39 (t, J = 2,96 Hz, 1H), 7,31 (m, 1H), 6,82 (s, 2H), 6,4 (m, 1H),
4,87 (s, 2H), 4,15 (s, 2H), 2,53 (m, 6 H), 2,18 (d, J = 3,2 Hz, 9H), 1,68 (m, 4 H).

Vi du 108. Tng hop hop chat sb 243

Hop chét s6 065 (30mg, 0,08mmol), axit axetic khan (9mg, 0,08mmol) va kali
cacbonat (12mg, 0,08mmol) dugc hoa tan trong 2ml dimetylformamit, sau d6 khudy
tron & nhiét do trong phong trong 12 gid. Sau khi hoan thanh phan tng, hdn hop phan
g dugc bd sung nude va duge chiét biang etyl axetat. Lop hitu co thu duoge dugce say
kho trén magie sulfat va dugc c6 dic dudi ap suit giam. Phan c¢6 dugc tinh ché bang

sac ky cot thu duge hop cht s6 243 (517mg, 64%).

'H NMR (400mHz, DMSO-de): & 11,62 (m, 1H), 8,44-8,37 (m, 1H), 8,25 (s,
0,5H), 8,80 (m, 1H), 7,51-7,33 (m, 2,5H), 7,02 (d, J = 3,48 Hz, 0,5H), 6,85 (d, J = 5,8
Hz, 1H), 4,83 (s, 1H), 4,37 (s, 1H), 2,66 (m, 3H), 2,10 (m, 9H).
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So dd 4 sau day thé hién cac phuong phép diéu ché cac hop chét sb 072, 232,
237 va 239.
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Vi du 109. Téng hop hop chét s6 072

Hop chit s6 014 (100mg, 1,52mmol), formaldehyt (48,6mg, 1,62mmol) va
dung dich chtra 2M dimetylamin trong tetrahydrofuran (1,62ml, 3,24mmol) duogc
khudy trong 6 gid trong diéu kién hdi luu. Sau khi hoan thanh phéan @ng, hdn hop phan
g duge bd sung nude va duge chiét bang etyl axetat. Lop hitu co thu duoc duge sdy
kho trén magie sulfat va duoc cd dic dudi ap sudt giam. Phin ¢6 dugc tinh ché bing

sdc ky cot thu duge hop chit s6 072 (6mg, 5%).

IH NMR (400MHz, DMSO-d¢ & 11,4 (bs, 0,8H), 8,32-8,06 (m, 0,7H), 7,80-
7,79 (m, 1H), 7,63-7,61 (m, 1H), 7,57-7,55 (m, 1H), 7,41-7,40 (m, 1H), 7,14-7,10 (m,
2H), 6,87-6,79 (m, 2H), 6,51-6,50 (m, 1H), 5,14-4,63 (m, 4H), 2,23-2,18 (m, 9H).
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Vi du 110. Téng hop hop chét s6 232

Bude 1. Téng hop hop chét metyl 2-(2,6-dimetyl-4-nitrophenoxy)axetat (hop
chét sb 4-2): 2,6-dimetyl-4-nitrophenol (1000mg, 5,98mmol) va metyl bromaxetat
(0,6ml, 5,98mmol) va xesi cacbonat (2,9g, 8,97mmol) duoc hoa tan trong 10ml
axetonitril, sau do khuéy tron & nhiét do 80°C trong 12 gio. Hon hop phan ung dugc
bb sung nudc va dugce chiét bing etyl axetat. Lop hitu co thu duge duge sdy kho trén
magie sulfat va tinh ché bing sic ky cot (etyl axetal : hexan = 1:1) thu dugc hop chat

metyl 2-(2,6-dimetyl-4-nitrophenoxy)axetat (682mg, 48%).

Buéc 2. Téng hop hop chét 2-(2,6-dimetyl-4-nitrophenoxy)axetohydrazit (hop
chit s6 4-3): metyl 2-(2,6-dimetyl-4-nitrophenoxy)axetat (300mg, 1,25mmol),
hydrazin monohydrat (0,07ml, 1,40mmol) dugc hoa tan trong 3ml EtOH, sau do khuéy
tron & nhiét dd 90°C trong 12 gid. Hon hop phan tng dugc tinh ché bang sic ky cot
(etyl axetal : hexan = 1:1) thu duoc hop chit 2-(2,6-dimetyl-4-nitro-
phenoxy)axetohydrazit (280mg, 96%).

Budc 3. Tong hop hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-
nitrophenoxy)axetohydrazit (hop chét s6 4-4): 2-(2,6-dimetyl-4-
nitrophenoxy)axetohydrazit (289mg, 1,21lmmol), 1H-indol-4-carbaldehyt (175mg,
1,21mmol) dugc hoa tan trong 3ml EtOH, sau dé khuéy tron & nhiét do 90°C trong 12
gio. Hon hop phan tng dugc tinh ché bing séc ky cot (etyl axetal : hexan = 1:1) thu
dugc hop chét (E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-
nitrophenoxy)axetohydrazit (127mg, 29%).

Budc 4. Téng hop hop chit (E)-N'-((1H-indol-4-yl)metylen)-2-(4-amino-2,6-
dimetylphenoxy)axetohydrazit (hop chét sb 232): (E)-N'-((1H-indol-4-yl)metylen)-2-
(2,6-dimetyl-4-nitrophenoxy)axetohydrazit (20mg, 0,05mmol) va kém (74mg, 1mmol)
duoc hoa tan trong 1ml axit axetic, sau d6 khudy tron trong 6 gid & nhiét do trong
phong. Hn hop phéan tmg duoc tinh ché bing sic ky cot (etyl axetal : hexan = 2:1) thu
duoc hop chit s6 232 (2mg, 11%).

'H NMR (400mHz, CD3;0D): § 8,68 (s, 0,6H), 8,20 (s, 0,4H), 7,51-7,30 (m,
3H), 7,21-7,15 (m, 2H), 6,83 (m, 0,5H), 6,45 (d, J = 8,04 H, 1,5H), 4,62 (s, 1H), 4,40
(s, 1H), 2,25 (s, 6H).
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Vi du 111. Téng hop hop chét s6 239

Hop chét s6 237 (16mg, 0,05mmol) dugc hoa tan trong EtOH : dimetylsulfoxit
=4ml : 1ml. Hén hop phan Ung dugc dugc lam lanh dén nhiét do 0°C va dugc bd sung
bing natri hydroxit 1M va 30% H>0,. Nhiét do ctia hon hop phan (ng dugc gia ting
dén nhiét do trong phong, sau d6 khudy tron trong 2 gio. Sau khi hoan thanh phan tng,
hén hop phan tmg dugc bd sung nuée va duge chiét bing etyl axetat. Lp hitu co thu
dugce duge sdy khd trén magie sulfat va dugc c6 dic duéi dp sudt giam. Phan co duoc
tinh ché bing sic ky cot thu dugc hop chét sé 239 (8mg, 44%).

"H NMR (400mHz, DMSO-ds): 6 11,43 (d, J = 15,4 Hz, 1H), 11,32-11,21 (d, J
=40,9 Hz, 1H), 8,48-8,04 (2s, 1H), 7,84 (m, 1H), 7,71 (s, 0,5H), 7,29-7,22 (m, 1,5H),
6,45 (m, 1H), 4,85 (s, 1H), 4,42 (s, 1H), 2,30 (d, ] = 5,16 Hz, 6H).

So dd 5 sau day thé hién cac phuong phép diéu ché cac hop chit aldehyt (cac

hop chét s6 1-5) cta so dd 1.

formaldehyt
AcOH, 0%

~~OH

'KOH, DMSO

‘NaH, THF
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Vi du diéu ché 1. Téng hop hop chit sé 5-2 (hop chét trung gian cia hop chit s6 211)

Hop chét sb 5-1 (200mg, 1,38mmol) va formaldehyt 37% (1,1ml, 1,66mmol)
dugc hoa tan trong axit axetic. Hon hgp phan tmg duge dugc 1am lanh dén nhiét do
0°C va dugc bd sung bang 4-metylpiperidin (154ml, 1,38mmol), sau d6 khudy tron &
nhiét do trong phong trong 3 gid. Sau khi hoan thanh phan tng, hdn hgp phan tng
dugc bd sung dung dich NaOH 1M va dugc chiét bing etyl axetat. Lép hitu co thu
dugc duoc rira bing nude mudi, sdy kho trén magie sulfat va cd dic duéi ap sudt giam

thu duoc hop chit sé 5-2 (311mg, 87%).

Vi du diéu ché 2. Téng hop hop chit s& 5-3 (hop chét trung gian cua hop chét sb 180)

Hop chét sb 5-1 (125mg, 1,06mmol), 2-iodoetanol (0,1ml, 1,59mmol) va KOH
(96mg, 2,12mmol) dugc hoa tan trong dimetylsulfoxit (2ml), sau d6 khudy tron & nhiét
dd trong phong trong 12 gi¢. Sau khi hoan thanh phan tng, hdn hop phan tng dugc bd
sung nuée va dugc chiét bang etyl axetat. Lép hitu co thu duoe dugce tinh ché bing sic

ky cot thu dugc hop chét s6 5-3 (120mg, 59,8%).

Vi du didu ché 3. Téng hop hop chét s6 5-4 (hop chét trung gian ciia hop chét sb 280)

Hop chét s6 5-1 (1g, 6,89mmol) dugc hoa tan trong tetrahydrofuran va sau d6
b6 sung natri hydrua (360mg, 8,27mmol). B sung benzensulfonyl clorua (1,2g,
6,89mmol), sau d6 khudy trén & nhiét do trong phong trong 12 gio. Sau khi hoan thanh
phan mg, hdn hop phan tmg duge bd sung nude va duge chiét bang etyl axetat. Lép
hitu co thu dugc duge tinh ché béng sdc ky cot thu dugc hop chét sb 5-4 (500mg,
25%).

So dd 6 sau day thé hién cac phuong phép diéu ché cac hop chit ban diu (cac

hop chét sb 1-1) cta cac so dd 1 va 7.
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So dd 6

Vi du diéu ché 4. Téng hop hop chét 2-(furan-3-yl)-4,6-dimetylphenol (hop chét sb 6-
2)

2-bromo-4,6-dimetylphenol  (1,8g, 8,9mmol) dugc hoa tan trong
dimetoxyetan/nuéc (2:1). B sung axit furan-3-ylboronic (1g, 8,9mmol), Pd(dppf)CL
(0,36g, 0,45mmol) va natri cacbonat (3,7g, 45mmol), sau d6 khudy tron trong 1 gids
trong diéu kién hdi luu. Sau khi hoan thanh phan tng, hdn hop phan tmg dugc bd sung
bang dung dich nudc natri hydro cacbonat bdo hoa va duoc chiét bang etyl axetat. Lép
hitu co thu duge duogce sdy kho trén magie sulfat, c6 dic dudi ap sudt giam va tinh ché

bang sic ky cot thu duge hop chit 2-(furan-3-yl)-4,6-dimetylphenol (0,9g, 54%).

Vi du didu ché 5. Téng hop hop chit 2,6-dimetyl-4-(pyrimidin-5-yl)phenol (hop chét
56 6-3)

4-bromo-2,6-dimetylphenol  (0,5g, 2,5mmol) dugc hoa tan trong
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dimetoxyetan/nude (2:1). B sung axit pyrimidin-5-ylboronic (0,37g, 2,8mmol),
Pd(dppf)Cl2 (0,02g, 0,13mmol) va natri cacbonat (0,79g, 7,5mmol), sau do la cho phan
ung trong binh phan ung vi séong & nhiét d 120°C trong thoi gian 15 phit. Sau khi
hoan thanh phéan tng, hdn hop phan tng duge bd sung nudc va duge chiét bang etyl
axetat. Lop hitu co thu duge dugc sy kho trén magie sulfat, cd dic dudi ap sut giam
va tinh ché bang sic ky cot thu duoc hop chit 2,6-dimetyl-4-(pyrimidin-5-yl)phenol
(0,1g, 20%).

Vi du diéu ché 6. Téng hop hop chit 4-(2-aminopyrimidin-5-yl)-2,6-dimetylphenol
(hop chét s6 6-4)

Axit 2-aminopyrimidin-5-ylboronic (0,76g, 5,4mmol) dugc hoa tan trong
dimetoxyetan/nude (2:1). B sung 4-bromo-2,6-dimetylphenol (0,91g, 4,52mmol) va
Pd(dppf)Cl> (0,19g, 0,14mmol), natri cacbonat (1,4g, 14mmol), sau d6 la cho phéan
ung trong binh phéan Ung vi séng & nhi€t d§ 120°C trong thoi gian 15 phut. Sau khi
hoan thanh phan {mg, hdn hop phan tng dugc bd sung nudc va dwoc chiét bang
diclometan. Lép hitu co thu duge dugce séy kho trén magie sulfat, cd dic dudi ap suét
giam va tinh ché bing sic ky cot thu dugc hop chit 4-(2-aminopyrimidin-5-yl)-2,6-
dimetylphenol (0,27g, 27%).

Vi du didu ché 7. Tdng hop hop chit 4-(furan-3-yl)-2,6-dimetylphenol (hop chit sé 6-
5)

4-bromo-2,6-dimetylphenol (350mg, 1,74mmol), axit 3-furanylboronic (269mg,
2,26mmol), Pd(dppf)Cl2 (71mg, 0,087mmol) va natri cacbonat (553mg, 5,22mmol)
dugc hoa tan trong DME : nuéc = 4ml : 2ml, sau d6 khudy tron trong 10 vi song &
nhiét do 120°C trong 20 phut. Sau khi hoan thanh phan (ng, hdn hop phan tmg dugc
loc qua xelit. Phan loc thu dugc dwogc chiét bing etyl axetat, siy kho trén magie sulfat
va tinh ché bang sic ky cot (hexan : etyl axetat = 9:1) thu dugc hop chit 4-(furan-3-
yl)-2,6-dimetylphenol (225mg, 50%).

Vi du didu ché 8. Tong hop hop chét 2-(pyridin-3-yl)phenol (hop chit sb 6-6)
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2-bromphenol (0,5g, 2,9mmol) duoc hoa tan trong dimetoxyetan/nude (2:1). Bb
sung axit pyridin-3-ylboronic (0,71g, 5,8mmol) va Pd(dppf)Cl> (0,12g, 0,14mmol),
natri cacbonat(1,2g, 14mmol), sau d6 khudy tron trong 1 gio trong diéu kién hdi luu.
Sau khi hoan thanh phan tmg, hdn hop phan ng dugc bd sung nudc va duge chiét
bing etyl axetat. Lép hitu co thu duoc dugc sy kho trén magie sulfat, co dac dudi ap
sudt giam va tinh ché bang sic ky cot thu dugc hop chét 2-(pyridin-3-yl)phenol (0,25g,
20%).

Vi du diéu ché 9. Tng hop hop chit 2,4-dimetyl-6-(pyridin-3-yl)phenol (hop chit sb
6-7)

2-bromo-4,6-dimetylphenol  (1g, S5mmol) dugc hoa tan  trong
dimetoxyetan/nuéc (2:1). B sung axit pyridin-3-ylboronic (0,62g, Smmol) va
Pd(dppf)Cl (0,20g, 0,25mmol), natri cacbonat (2,1g, 25mmol), sau d6 khudy tron
trong 1 gio trong diéu kién hodi luu. Sau khi hoan thanh phan tmg, hdn hop phan tng
duoc bd sung nude va dugc chiét bang etyl axetat. Lép hitu co thu duge dugce sdy kho
trén magie sulfat, c6 dic dudi ap sudt giam va tinh ché bing sic ky cot thu dugc hop

chit 2,4-dimetyl-6-(pyridin-3-yl)phenol (0,7g, 70%).

Vi du didu ché 10. Tong hop hop chét 2,4-dimetyl-6-(pyridin-4-yl)phenol (hop chét sb
6-8)

2-bromo-4,6-dimetylphenol  (0,5g, 2,5mmol) dugc hoa tan trong
dimetoxyetan/nuéc (2:1). BS sung axit pyridin-4-ylboronic (0,32¢, 2,5inm01) va
Pd(dppf)Cl2 (0,10g, 0,13mmol), natri cacbonat (1g, 13mmol), sau do khuéy trdn trong
1 gio trong diéu kién hdi lwu. Sau khi hoan thanh phan ung, hdn hop phan tng dugc
b6 sung nudc va duoc chiét bing etyl axetat. Lép hitu co thu duge duge sdy kho trén
magie sulfat, co dic dudi 4p suét giam va tinh ché bang sdc ky cot thu duogc hop chit

2,4-dimetyl-6-(pyridin-4-yl)phenol (0,15g, 30%).

Vi du diéu ché 11. Téng hop hop chét 2-(furan-3-yl)-6-metylphenol (hop chét sb 6-9)

2-bromo-6-metylphenol (800mg, 4,28mmol), axit 3-furan boronic (574mg,
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5,13mmol), natri cacbonat (1400mg, 12,8mmol) va Pd2(dppf).Cl2 (699mg, 0,82mmol)
dugc hoa tan trong dimetoxyetan/nuéc (10ml/10ml), sau d6 khudy tron trong 1o vi
séng & nhiét do 120°C trong 20 phut. Sau khi hoan thanh phéan ting, hdn hgp phan tng
duoc loc qua xelit. Phan loc duge bd sung nude va duoc chibt bang etyl axetat. Lop
hitu co thu dugc dugc sy kho trén magie sulfat va tinh ché bang sic ky cot (etyl

axetat : hexan = 1 : 3) thu dwoc hop chit 2-(furan-3-yl)-6-metylphenol (273mg, 26%).

Vi du diéu ché 12. Tong hop hop chét 2-(furan-3-yl)pyridin-3-ol (hop chét sb 6-10)

2-brompyridin-3-ol (200mg, 1,15mmol), axit 3-furan boronic (574mg,
1,38mmol), natri cacbonat (365mg, 12,8mmol) va Pda(dppf).Clz (187mg, 0,23mmol)
duoc hoa tan trong dimetoxyetan/nude (2ml/1ml), sau d6 khudy tron trong 16 vi séng &
nhiét d§ 120°C trong 20 phat. Sau khi hoan thanh phan tng, hdn hgp phan tng dugc
loc qua xelit. Phan loc dugc bd suhg nude va duge chiét bang etyl axetat. Lép hitu co
thu dugc dugc sdy kho trén magie sulfat va tinh ché bing sic ky cot (etyl axetal :

hexan = 1:3) thu dugc hop chat 2-(furan-3-yl)pyridin-3-ol (50mg, 27%).

Vi du diéu ché 13. Téng hop hop chét 4-flo-2-(furan-3-yl)-6-metylphenol (hop chét sd
6-11)

2-bromo-4-flo-6-metylphenol (337mg, 1,20mmol), axit 3-furanylboronic
(162mg, 1,45mmol), Pd(dppf)Cl> (98,3mg, 0,12mmol) va natri cacbonat (383mg,
3,6 1mmol) dugc hoa tan trong DME : nuéc = 20ml : 10ml, sau d6 khudy tron trong 10
vi s6ng ¢ nhiét do 120°C trong 20 phut. Hdn hop phan tng dugc loc qua xelit. Phin
loc duge co dic dudi 4p sudt giam va tinh ché bing sic ky cot (silica gel; hexan/etyl
axetat, 9/1) thu dugc hgp chat 4-flo-2-(furan-3-yl)-6-metylphenol (96mg, 30%) dudi

dang dau mau vang.

Vi du didu ché 14. Tong hop hop chét 2-(thiophen-3-yl)pyridin-3-ol (hop chit sb 6-12)

2-brompyridin-3-ol (100mg, 0,58mmol), axit 3-thiophenyl boronic (88mg,
0,69mmol), natri cacbonat (184mg, 2,07mmol) va Pda(dppf)2Cla (94mg, 0,12mmol)

duoc hoa tan trong dimetoxyetan/nuéce (1ml/1ml), sau d6 khudy tron trong 10 vi séng o
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nhiét do 120°C trong 20 phut. Sau khi hoan thanh phan tmg, hdn hop phan tmg dugc
loc qua xelit. Phin loc dugc bd sung nude va duge chiét bang etyl axetat. L6p hitu co
thu dugc duge sdy kho trén magie sulfat va tinh ché bang sic ky cot (etyl axetal :

hexan = 1:3) thu dwgc hop chit 2-(thiophen-3-yl)pyridin-3-ol (50mg, 48%).

Vi du didu ché 15. Téng hop hop chit 2,4-dimetyl-6-(thiophen-2-yl)phenol (hop chit
s6 6-13)

2-bromo-4,6-dimetylphenol (500mg, 2,49mmol), axit 2-thiophenyl boronic
(88mg, 2,99mmol), natri cacbonat (791mg, 7,47mmol) va Pdz(dppf).Cl> (406mg,
0,49mmol) dugc hoa tan trong dimetoxyetan/nudc 6ml/3ml, sau d6 khudy trén trong 10
vi séng & nhiét dd 120°C trong 20 phut. Sau khi hoan thanh phan tng, hdn hop phin
ung dugce loc qua xelit. Phan loc dugc bd sung nudc va dugce chiét béng etyl axetat.
Lé6p hitu co thu duoc duoc sy kho trén magie sulfat va tinh ché bing sic ky cot (etyl
axetal : hexan = 1:3) thu dugc hop chét 2,4-dimetyl-6-(thiophen-2-yl)phenol (231mg,
45%).

Vi du diéu ché 16. Téng hop hop chét 2-(furan-2-yl)-4-metoxyphenol (hop chét s 6-
14)

2-bromo-4-metoxyphenol (400mg, 1,97mmol), axit 2-furanylboronic (287mg,
2,56mmol), Pd(dppf)Clz (81mg, 0,1mmol) va natri cacbonat (626mg, 5,91 mmol) dugc
hoa tan trong DME : nuéc = 4ml : 2ml, sau d6 khudy tron trong 10 vi séng & nhiét do
120°C trong 20 phut. Sau khi hoan thanh phan tng, hdn hop phan tng duge loc qua
xelit. Phan loc dugc bd sung nude va duoc chiét bang etyl axetat. L&p hitu co thu dugc
dugc siy kho trén magie sulfat va tinh ché bing séc ky cot (hexan : etyl axetat = 9:1)

thu duge hop chét 2-(furan-2-yl)-4-metoxyphenol (212mg, 57%).

Vi du diéu ché 17. Téng hop hop chit 3-(furan-2-yl)phenol (hop chit s6 6-15):

3-bromphenol (500mg, 2,86mmol) va axit furan-2-boronic (420mg, 3,76mmol)
dugc hoa tan trong dimetoxyetan/nuéc =5ml/2,5ml. BS sung Pd(dppf)Cl> (118mg,

0,14mmol) va natri cacbonat (919mg, 8,67mmol), sau d6 khudy tron trong 10 vi song &
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nhiét d6 120°C trong 20 phut. Sau khi hoan thanh phan tng, hdn hgp phan tng duoc
loc qua xelit. Phin loc dugc bd sung nude va duge chiét bang etyl axetat. Lép hitu co
thu dugc duge sdy kho trén magie sulfat va tinh ché bang sic ky cot (hexan : etyl

axetat = 9:1) thu dugc hop chét 3-(furan-2-yl)phenol (191mg, 41%).

Vi du diéu ché 18. Téng hop hop chit 3-(pyridin-3-yl)phenol (hop chit s6 6-16):

3-bromphenol (500mg, 2,86mmol) va axit pyridin-3-ylboronic (422mg,
3,76mmol) dugc hoa tan trong dimetoxyetan/nudc =5ml/2,5ml. B sung Pd(dppf)Cl
(118mg, 0,14mmol) va natri cacbonat (919mg, 8,67mmol), sau do6 khudy trén trong 10
vi séng & nhiét do 120°C trong 20 phit. Sau khi hoan thanh phan tng, hdn hgp phan
tmg duge loc qua xelit. Phan loc duge bd sung nude va duge chiét bang etyl axetat.
L6p hitu co thu duge duge sdy kho trén magie sulfat va tinh ché bang sic ky cot

(hexan : etyl axetat = 9:1) thu dwoc hop chit 3-(pyridin-3-yl)phenol (386mg, 78%).

Vi du diéu ché 19. Téng hop hop chit 2-(3,6-dihyro-2H-pyran-4-yl)-4,6-
dimetylphenol (hop chit sé 6-17)

2-brom0-4,6-dimety1phenol (430mg, 2,14mmol), 2-(3,6-dihyro-2H-pyran-4-yl)-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan (494mg, 2,35mmol), Pd(dbpf)Cl> (69,7mg,
0,11mmol) va natri cacbonat (680mg, 6,45mmol) dugc hoa tan trong dimetoxyetan :
nuée = 3ml : 1ml, sau d6 khudy tron trong 16 vi séng & nhiét do 120°C trong 30 phut.
Hbén hop phan Ung duogc loc qua xelit. Phan loc dugc ¢c6 dic dudi ap suét giam va tinh
ché bang séc ky cot (silica gel; hexan/etyl axetat, 9/1) thu dwgc hop chét 2-(3,6-dihyro-
2H-pyran-4-yl)-4,6-dimetylphenol (160mg, 37%) duéi dang dau khong mau.

Vi du diéu ché 20. Téng hop hop chét 2-(furan-2-yl)-4,6-dimetylphenol (hop chét sb
6-18)

2-bromo-4,6-dimetylphenol (500mg, 2,49mmol), axit furan-2-ylboronic (88mg,
2,99mmol), natri cacbonat (791mg, 7,47mmol) va Pdx(dppf)2Cl> (406mg, 0,49mmol)
duoc hoa tan trong dimetoxyetan/nuéc (6ml/3ml), sau d6 khudy tron trong 10 vi séng &

nhiét do 120°C trong 20 phut. Sau khi hoan thanh phan tng, hdn hgp phan ung dugc
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loc qua xelit. Phin loc duge bd sung nuéce va duoc chiét bang etyl axetat. Lop hitu co
thu dugc duoc sdy kho trén magie sulfat va tinh ché bang sic ky cot (etyl axetal :

hexan = 1:3) thu dugc hop chét 2-(furan-2-yl)-4,6-dimetylphenol (23 1mg, 45%).

So db 7 sau day thé hién cac phuong phap didu ché cac hop chit ban dau (hop

chét s6 1-1) cia so dd 1.

PdiC,
H
'i "H ?
e [ ] *
" OH 4209G,20 phut
Br 738 vi séng

Sodd 7

Vi du diéu ché 21. Téng hop hop chét 2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenol
(Hop chit sb 7-2)

2-(furan-3-yl)-4,6-dimetylphenol (hop chit s6 6-2) (0,6g, 3,2mmol) duge hoa
tan trong metanol. B sung paladi cacbon (0,06g), sau d6 khudy tron trong bot khi
hydro & nhiét do trong phong trong 6 gid. Sau khi hoan thanh phan trng, hdn hop phan
tng duge loc qua xelit. Phan loc dugc ¢b dic dudi ap sudt gidm va tinh ché bang sic

ky cot thu duoc hop chit 2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenol (0,45g, 73%).

Vi du didu ché 22. Téng hop hop chét 2-metyl-6-(tetrahydrofuran-3-yl)phenol (hop
chét s 7-3)
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2-(furan-3-yl)-6-metylphenol (hop chét sé 6-9) (173mg, 0,70mmol) va paladi
cacbon (25mg, 15%) dugc hoa tan trong metanol : tetrahydrofuran = 1ml : 1ml, sau d6
khudy tron trong bot khi hydro trong 48 gid. Sau khi hoan thanh phan g, hdn hop
phan tng duoc loc qua xelit. Phin loc dugc ¢d dic dudi ap sudt giam va tinh ché bing
sic ky cot (hexan : etyl axetat = 3:1) thu dugc hop chét 2-metyl-6-(tetrahydrofuran-3-
yl)phenol (117mg, 93%).

Vi du diéu ché 23. Téng hop hop chit 4-flo-2-metyl-6-(tetrahydrofuran-3-yl)phenol
(hop chit sb 7-4)

4-flo-2-(furan-3-yl)-6-metylphenol (hop chit sé 6-11) (471mg, 2,45mmol) duoc
hoa tan trong metanol. B6 sung paladi cacbon (64,3mg, 5% trong luong), sau d6 khudy
tron trong bot khi hydro trong 24 gi¢. Sau khi hoan thanh phan tng, hdn hop phan tng
duogce loc qua xelit. Phén loc dugc cd dic dudi ap suét giam. Phén ¢6 dugc tinh ché
bang sic ky cot (silica gel; hexan/etyl axetat, 9/1) thu dugc hop chit 4-flo-2-metyl-6-
(tetrahydrofuran-3-yl)phenol (368mg, 76%) dudi dang chit rin mau tréng.

Vi du diéu ché 24. Tdng hop hop chét 2,4-dimetyl-6-(tetrahydrofuran-2-yl)phenol
(hop chét sb 7-5)

2-(furan-2-yl)-4,6-dimetylphenol (hop chét sb 6-18) (200mg, 1,06mmol) dugc
hoa tan trong metanol 3ml. B4 sung paladi cacbon (30mg), sau d6 khudy tron trong bot
khi hydro trong 12 gio. Sau khi hoan thanh phéan tng, hdn hop phan tmg duge loc qua
xelit. Phan loc dugc cb dic dudi ap sudt giam thu dugc hop chét 2,4-dimetyl-6-

(tetrahydrofuran-2-yl)phenol (200mg, 98%).

Vi du diéu ché 25. Téng hop hop chét 2,6-dimetyl-4-(tetrahydrofuran-3-yl)phenol
(hop chiét s 7-6)

4-(furan-3-yl)-2,6-dimetylphenol (hgp chédt sé 6-5) (110mg, 0,74mmol) dugc
hoa tan trong tetrahydrofuran : metanol = Iml : Iml. B sung paladi cacbon (15mg,
15%), sau d6 khudy tron trong bot khi hydro trong 18 gid. Sau khi hoan thanh phan

ttng, hén hop phan tng dugce loc qua xelit. Phan loc dugc ¢b dic dudi dp suit giam thu
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dugc hop chét 2,6-dimetyl-4-(tetrahydrofuran-3-yl)phenol (74mg, 72%).

Vi du didu ché 26. Téng hop hop chit 2,4-dimetyl-6-(tetrahydro-2H-pyran-4-yl)phenol
(hop chét sb 7-7)

2-(3,6-dihyro-2H-pyran-4-yl)-4,6-dimetylphenol (hgp chit s6 6-17) (234mg,
1,14mmol) dugc hoa tan trong metanol. B& sung paladi cacbon (92mg, 40% trong
lwong), sau d6 khudy tron trong bot khi hydro trong 24 gid. Sau khi hoan thanh phan
tng, hdn hop phan tmg dugc loc qua xelit. Phan loc duge ¢d dic dusi ép’suét giam.
Phén ba dugc tinh ché bang sic ky cot (silica gel; hexan/etyl axetat, 9/1) thu duge hop
chét 2,4-dimetyl-6-(tetrahydro-2H-pyran-4-yl)phenol (156mg, 66%) dudi dang chat

rdn mau trang.

Vi du diéu ché 27. Téng hop hop chit 2-(pyrolidin-1-yl)pyridin-3-ol (hgp chét s 7-9)

2-brompyridin-3-ol (200mg, 1,15mmol) va pyrolidin (184mg, 2,58mmol) dugc
bd sung vao dng phan tmg, sau d6 cho phan tng trong 16 vi séng & nhiét do 120°C
trong 20 phut. Hén hop phéan tng dugc bd sung bing dung dich HCI 1M dé trung hoa
va chiét bing etyl axetat va diclometan. Lép hitu co thu duge duge sdy kho trén magie
sulfat va dugc c¢b dic dudi ap sudt giam. Phan c¢b dugc tinh ché bang sic ky cot thu

dugc hop chét 2-(pyrolidin-1-yl)pyridin-3-ol (78mg, 41%)).

Cac cbng thirc cdu tao dugc thé hién trong cic bang 1-9 sau day.
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Do hoat tinh ctia cac hop chit — phac d6 thi nghiém

Vi dy thr nghiém 1: Do hoat tinh ciia cac hop chit tién gy chét té bao theo chuong

trinh

Dé nghién ctru tac dung cta céc hop chit duoc didu ché, cac tac dong gy chét

té bao theo chuong trinh cia céc hop chét 1én dong té bao bénh bach cu nguyén bao
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lymphé cép tinh cia té bao T & ngudi, cic té bao T Jurkat, dugc danh gia theo cach

sau day.

Céc té bao T Jurkat dwoc nudi cdy trong méi trudong RPMI chira huyét thanh
bao thai bd 10% (fetal bovine serum : FBS) duoc thu thap va duge nhudém bing xanh
trypan (Sigma). Céc két qua nhudm cho thiy rang kha niang séng duoc cua cic té bao
12 97% hodc cao hon. Sau d6, cac té bao dugc ly tdm véi tde do 1200 vong/phut &
nhiét d6 trong phong trong 5 phiit va dugc tai tao huyén phu trong mdi truong RPMI
chira FBS 10% & ndng d6 1,5x10° t& bao/ml. 200u] huyén phii chira té bao dugc phan
tan vao trong mdi 18 cia dia ddy phing c6 96 15 (Costar). Sau do, céc té bao duogc xur
Iy biang 10ul cac hop chit da pha lodng trong méi trudng RPMI & ndng do cubi la
1uM hodc 5uM va dugc i 4m trong ti 4p ¢6 5% khi CO, & nhiét dd 37°C trong 72 gio.
Trong nhém ddi chimg c6 ta duge, cac té bao duoc xtt Iy bing 10ul mai trudong RPMI
chura dimetylsulfoxit 1% (DMSO, Sigma). Cac té bao u duge thu hoach, cho vao trong
cac dng FACS 5ml (BD Falcon), rira bang dung dich mudi dém chira 1ml phosphat
(PBS) va sau d6 tai tao huyén phu trong 0,1ml dung dich dém gin két (10mM Hepes-
NaOH, d¢ pH = 7,4, 140mM NaCl, 2,5ml CaCly). Cac té bao da tao huyén phu duogc
nhudm bing floresxein isothioxyanat (FITC)-anexin V (BD Biosciences) va 7-amino-
actinomyxin D (7-AAD, e-Biosciences) & nhiét do trong phong trong 15 phit. Cac té
bao da nhudm dugc tao huyén phu trong 0,3ml dung dich dém gén két va duoc phan
tich bang thiét bi do té bao theo dong chay. Mirc chét cua té bao theo chuong trinh
duge xéc dinh bing ty 1& (%) té bao duoc nhudm boi FITC-anexin V va 7-AAD trong

s tat ca cac té bao (xem céc bang 10 va 11).

Bang 10
Hiéu qua cua co ché Hiéu qué cta co ché
gay chét t€ bao theo gdy cheét té bao theo
Hop chét chuong trinh doi véi Hop chét chuong trinh doi voi
té bao T Jurkat té bao T Jurkat
(% & ndng do 5pM) (% & ndng d6 5puM)
Hop chét 013 100 Hop chét 014 100
Hop chét 034 90 Hop chét 457 100
Hop chit 065 100 Hop chit 072 95
Hop chét 083 95 Hop chét 092 100
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Hop chét 100 90 Hop chét 108 100
Hop chit 109 100 Hop chit 112 100
Hop chét 118 100 Hop chét 121 100
Hop chét 127 100 Hop chét 133 100
Hop chét 135 100 Hop chat 136 100
Hop chat 137 100 Hop chat 138 90
Hop chat 139 100 Hop chét 146 100
Hop chit 147 100 Hop chit 149 100
Hop chét 152 90 Hop chit 155 100
Hop chat 156 90 Hop chét 157 100
Hop chét 158 100 Hop chét 159 100
Hop chét 164 100 Hop chat 177 100
Hop chét 180 90 Hop chét 182 100
Hop chét 183 100 Hop chét 184 100
Hop chét 187 100 Hop chét 190 100
Hop chét 191 100 Hop chét 192 90
Hop chit 193 100 Hop chit 194 100
Hop chét 195 100 Hop chét 196 100
Hop chit 198 100 Hop chit 201 100
Hop chit 202 100 Hop chét 205 100
Hop chét 206 100 Hop chét 209 100
Hop chit 211 100 Hop chat 217 100
Hop chit 218 100 Hop chit 227 90
Hop chit 228 100 Hop chét 229 100
Hop chit 232 100 Hop chét 233 100
Hop chét 236 100 Hop chit 237 100
Hop chét 238 100 Hop chit 239 100
Hop chét 243 100 Hop chét 244 100
Hop chét 245 100 Hop chét 252 100
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Hop chat 256 100 Hop chat 258 100
Bang 11
Mirc chét cia té bao T Mitc chét cta té bao T
Hop chit Jurkat tggarcl)hchuong Hop chit Jurkat t&;(l)hchuong
(% & ndng @6 5uM) (% & ndng dd 5uM)

Hop chat 259 100 Hop chét 260 100
Hop chat 272 100 Hop chit 279 100
Hop chit 280 100 Hop chat 286 100
Hop chit 288 90 Hop chét 289 100
Hop chat 291 100 Hop chét 293 100
Hop chét 301 100 Hop chét 302 100
Hop chit 303 100 Hop chét 304 90
Hop chat 310 100 Hop chit 311 100
Hop chit 312 100 Hop chét 313 100
Hop chit 314 100 Hop chit 317 100
Hop chét 318 100 Hop chit 319 100
Hop chit 320 100 Hop chit 322 100
Hop chét 323 100 Hop chét 326 95
Hop chit 327 95 Hop chét 329 100
Hop chit 330 80 Hop chat 331 100
Hop chat 332 100 Hop chét 333 100
Hop chét 336 100 Hop chét 337 100
Hop chat 343 100 Hop chét 344 100
Hop chét 345 95 Hop chét 346 100
Hop chét 347 100 Hop chét 356 90
Hop chét 358 100 Hop chét 359 80
Hop chét 375 100 Hop chit 378 100
Hop chat 379 100 Hop chét 380 100

Vi du thtr nghiém 2: T4c dung trc ché chdng lai cic té bao T dac hiéu khang nguyén
cung loai in vitro
Pé danh gia tac dung trc ché cia hop chét sb 229 cua sang ché chdng lai céc té

bao T ddc hi¢u khang nguyén cung loai, thi nghiém sau day dugc thuc hién.
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Hach bach huyét va lach d3 dugc thu thap vo trung tr chudt C57 BL/6 binh
thuong (8-12 tuln tudi, con céi, 20 + 2g) va dugc nghién c6 bd sung mdi trudng RPML.
Sau d6, mo nghién dugc dan qua bo loc té bao (BD Falcon) dé tao ra huyén phu té bao
don. Huyén phu t& bao don cia lach dugc ly tim véi téc do 1200 vong/phut trong 5
phit. Phdn ndi & trén bé mat dwgc 14y ra va sau d6 bb sung 1ml dung dich dém phan
giai chira amoni clorua/kali bicacbonat (ACK) (0,15M NH4Cl, ImM KHCO3, 0,1mM
Na;EDTA) véo céac té bao, sau d6 duge khudy xody trong 1 phut va rira bing moi
truong RPMI. Céc té bao lach duoc phan giai hong cu duoc ly tdm cliing véi cac té
bao hach bach huyét va sau d6 dwoc tai tao huyén phi trong 1ml dung dich dém (0,5%
BSA, 2mM EDTA trong PBS) phén loai t& bao duoc hoat hoa bang tir (magnetic
activated cell sorting: MACS) va 100ul CD90 cta chudt, 2 vi hat (Miltenyi Biotec)
duoc bd sung vao té bao ma sau d6 dugc i & nhiét dd 4°C trong 15 phat. Huyén phu té
bao d4 u dugc bd sung 10ml dung dich dém MACS, ly tdm trong 5 pht, rira va sau d6
tai tao huyén phu trong 2ml dung dich dém MACS. Céc té bao da tai tao huyén phu
dugc dit vao trong may tach autoMACS Pro Separator (Miltenyi Biotec) va céc té bao
T duoc gin két vao CD90, 2 vi hat dugc tach ra. Cac té bao T da tach duge rira bing
dung dich nudc mudi dém phosphat (phosphate buffered saline: PBS) va sau d6 duoc
tai tao huyén phu trong PBS & ndng do 1x108 té bao/ml. Chuot BALB/c binh thuong
(10-12 tudn tudi, con cai, 20-23g) da dwoc chiéu xa bang 950 rad cua birc xa y co sir
dung ngudn birc xa IBL 437 C (CIS bio international) va sau d6 100ul huyén phu té
bao T ctia chudt C57 BL/6 da chudn bj trén day duogc tiém vao tinh mach dudi cta
chudt BALB/c. Vao ngay thtr 3 sau khi tiém té bao, chudt da bi giét chét va thu duoc
lach. Huyén phu té bao don khong hong cau duoc tao ra tir lach thu duogc theo cach
thirc twong tu nhu da mo ta trén ddy va té bao T cho dugc tach ra khéi huyén phu té
bao lach c6 st dung méy tach autoMACS Pro Separator, do d6 chuin bj dugc té bao
dap ung lan thir hai. Dong thoi, t& bao T duogc tach ra khoi chudt C57 BL/6 binh
thuong theo cach thirc twong tu nhu da mo ta trén day, do d6 chudn bi duoc té bao dap
tng lan dau. Mbi té bao dép tng lan dau va 1an thi hai da dugc tai tao huyén phi trong
Iml FBS chira PBS 1% va duoc xit 1y bing sucxinimidyl este ctia carboxyfloresxein
diaxetat 3uM (CFSE, Invitrogen) va sau d6 cho phan ing & nhiét do trong phong trong
4 phut. Pé dimg phan tng, PBS chaa FBS 5% duogc bao quan lanh duge bd sung vao

huyén phu té€ bao, sau d6 rira. Céc té bao da rira duge tai tao huyén phi trong moi
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truong RPMI chtra FBS 10% & ndng dd 2x10%ml. Lach ctia chugt BALB/c binh
thuong (8-12 tudn tudi, con cai, 20 £+ 2g) duogc thu thip vd trung. Céc té bao lach
khong hdng cdu dugce chudn bi theo cach thirc tuong tu nhw mo ta trén ddy va sau do
duoc tai tao huyén phu trong 1ml PBS. 0,5mg/ml cta mitomyxin-C (Sigma) dugc bd
sung vao huyén phii & ndng do 0,5ug/ml va té bao duoc U & nhiét d6 37°C trong 20
phit va sau d6 dugc rira ba lan bang lwong du PBS. Céc té bao di rira dugc tai tao
huyén phd trong méi trudng RPMI chita FBS 10% & ndng d6 4x10° té bao/ml, do d6
chuén bi dugc té bao kich thich. Cac té bao dap Ung l4n dau va lan tht hai dugc tron
riéng r& vdi cac té bao kich thich vai ty 18 1:1 va 200ul ctia hdn hop mdi té bao dugc
phan tan vao trong mdi 13 ciia dia day tron c6 96 15 (Costar). Sau d6, té bao duge xir Iy
bang 10ul hop chét s6 229 duoc pha lodng trong mdi truong RPMI & nong do khac
nhau va dugc & 4m trong t 4p c6 khi CO2 5% & nhiét d6 37°C trong 72 gid. O nhoém
ddi chimg 6 ta dugce, cac té bao dwoc xir Iy bang 10ul mdi trudng RPMI chita DMSO
0,2%. Céc té bao 0 dugc dat vao trong 6ng FACS 5ml va rira bang 1ml dung dich dém
(1% FBS va 0,1% natri azait trong PBS) sip xép té bao dugc hoat héa bang huynh
quang (fluorescence activated cell sorting: FACS). Céac té bao da rira dugc tai tao
huyén phu trong 0,1ml dung dich dém FACS va sau d6 duoc xtr ly bang 1pg globulin
mién dich G ctia chudt (IgG, e-Biosciences) dé ngin nglra sy gan két khong ddc hi¢u
ctia khang thé, sau d6 u & nhiét d6 4°C trong 15 phut. Sau d6, té bao dugc nhudm bing
0,5ug phycoerythrin — chat lién hop chdng H-2K® mAb & chudt (e-Biosciences) va
nhudm & nhiét do 4°C trong 30 phut. Sau khi nhudm, cac té bao dugc rira hai lan bang
Iml dung dich dém FACS, tii tao huyén phu trong 0,1ml dung dich dém FACS,
nhudm bang 7-AAD & nhiét d¢ trong phong trong 5 phut. Céc té bao da nhudm dugce
tao huyén phu trong 0,3m! dung dich dm FACS va sau d6 phan tich bang thiét bi do
té bao theo dong chay. Mic tic ché sy tang sinh té bao T duoc xac dinh bing cach do
ty 1& (%) phan té bao c¢6 cuong dd phat huynh quang thap ctia CFSE trong sb tat ca té
bao dap ung con séng va muc chét té bao theo chuong trinh cia té bao T dugc xac
dinh bang cach do ty 1& (%) cac té bao dwoc nhudm bing 7-amino-actinomyxin D (7-

AAD) trong sb tat ca té bao déap ung.

Két qua cho thiy ty 18 cac té bao T (CFSE!h) tang sinh dé dap ung khang
nguyén cung loai trong nhém dbi chimg c6 t4 dwoc 1a 50% toan bd té bao T, nhung da

duoc giam xudng con 3% hodc it hon trong nhém thir nghiém duge diéu tri bang hop
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chit s6 229 0,5uM hodc cao hon, ddng thoi cho ring su ting sinh ciia té bao T dap img
khang nguyén cing loai da duoc e ché dang ké. Ngoai ra, & tinh trang dap tmg lan
thir hai trong d6 té bao T duoc hoat hoa 1dn diu bang khang nguyén clng loai in vivo
dugc cho phan g v6i cung mdt khang nguyén in vitro, hop chét s6 229 wc ché mot
cach hiéu qua su ting sinh cia té bao T dic hiéu khang nguyén cling loai (xem Fig.1).
Dé xem xét lidu tic dung e ché cta hop chét s 229 chéng lai cac té bao T dic hidu
khang nguyén cung loai c6 thé dong gdp vao co ché gy chét té bao theo chuong trinh,
cac t& bao duge nhudm bang 7-AAD va phan tich bang cach do té bao theo dong chay.
Két qua da cho thdy ring, & dap ung lin diu, mirc chét cuia té bao theo chwong trinh &
nhom thtr nghiém duge xir Iy bang hop chét sb 229 & ndéng dd 0,5uM hodc cao hon
tang 14-19% so v6i nhom dbi ching c6 ta duoc va & dap ing lan tht hai, mic chét té
bao cua nhém tht nghiém duogc xtr ly bang hop chét sb 229 & ndng dd 0,25uM hoic
cao hon tang dang ké (21-42%) so v6i nhom ddi chimg 6 ta dugc (xem Fig.2 va bang

12).

Béang 12
Mirc chét ciia té bao theo chwong trinh % (gia tri
Nong d6 ctia hop chit sé 229 (uM) trung binh +SD)
Pap ung 1an dau Dép ting lan tht hai
0 30,91 + 3,80 39,10 £ 4,10
0,125 28,42 + 5,31 41,40 £ 4,35
0,25 31,20 £ 4,26 60,27 £ 6,10 **
0,5 45,01 £ 5,48 * 81,70 £ 5,62 ***
1 50,37 £ 6,19 ** 80,37 £ 7,16 ***

*p<0,05, ** p<0,01, *** p <0,001

Do d6, hop chét s6 229 theo sang ché ¢o tac dung trc ché ddi véi su tang sinh
cla tat ca té bao T ma d4p tng lan dau va lan thir hai véi khang nguyén cing loai va
tac dung trc ché sy ting sinh nay duoc tao ra béi su cam tng cia co ché gdy chét té
bao theo chuong trinh. Ngoai ra, sy ting sinh cia cic té bao T hoat hoa lan thi hai
dugc trc ché tham chi & ndng dd thip cua hop chét s§ 229 va do d6 hop chét s6 229 ¢6
thé dugc stir dung mot cach hiéu qua 1am thube e ché mién dich khéng chi dé phong

nglra, ma con dé diéu tri ching thai bé mo ghép.
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Vi du thtr nghiém 3: Tac dung trc ché d6i véi cac té bao T dic hiéu khang nguyén ciing
loai in vivo

Pé xem xét lidu hop chit sé 229 theo sang ché co tac dung tic ché chdng lai cac
té bao T dap ng khang nguyén clng loai in vivo, thi nghiém dd dugc thyc hién trén

mau dong vat theo cach thic sau.

Hach bach huyét va lach duoc thu thap vo tring tir chudt C57 BL/6-Ly5.1 binh
thuong (8-12 tuén tudi, con céi, 20 = 2g) va té bao T duge tich ra theo cach thic twong
tu nhu d3 mé ta trong vi du thir nghiém 2 va sau d6 dugc tai tao huyén phu trong PBS
& ndng do 1x10% t& bao/ml. Chudt BDF1 binh thuong (10-12 tudn tudi, con céi, 20-
23g) dugc chiéu xa bang 950 rad ctia birc xa y va sau d6 100ul té bao T da chudn bi &
trén cda chudt C57 BL/6-Ly5.1 dugc ti€ém vao trong tinh mach dudi cta chu¢t BDF1.
Hop chit sb 229 dugc hoa tan hoan toan trong hdn hgp ctia cremophor EL
(Sigma)/etanol (1:1 thé tich/thé tich) véi mot lugng twong tng véi 15% (thé tich/thé
tich) cua thé tich str dung dbi v6i viéc ding trong mang bung va véi mot luong twong
ng vai 7,5% (thé tich/thé tich) dbi véi viéc dung qua dudng miéng va dung dich chta
hop chét dugc pha lodng trong PBS. Dung dich pha loing dugc dung trong mang bung
(200pul/chudt) hoic qua dudng miéng (500ul/chudt) mdi ngdy trong 5 ngay tir ngly
tiém té bao. Nhom ddi chimg c6 ta duoc duge cho ding hdn hop cta cremophor EL-
etanol-PBS trong ciing ty 18 va thé tich véi cac nhom thtr nghiém. Vio ngay thir 6 sau
khi tiém t& bao, chudt da bi giét chét, lach duoc thu thap tir chudt va cac té bao lach
khong hdng cau dugc tao ra theo cach thirc twong tu nhuw dd md ta trong vi du thir
nghiém 2. Cac té bao lach dugc nhudm bang xanh trypan va s céc té bao c6 thé séng
cho mdi co quan ctia mdi dong vét da duoc dém. Sau d6, cac té bao lach duogc dat vao
cac dng chtra 5Sml FACS va rira bang 1ml dung dich dém chira FACS. Céc té bao duoc
tai tao huyén phi trong 0,1ml dung dich dém chira FACS va sau d6 dugc xtr 1y bing
1pg globulin mién dich G cia chudt dé ngan ngira sy gin két khong dic hidu cua
khang thé, sau d6 i & nhiét do 4°C trong 15 phut. Sau d6, cic té bao duge nhudm bing
0,5ug cua phycoerythrin-chit lién hop chéng Ly5.1 mAb & chudt (khang thé don
dong) & nhiét do 4°C trong 30 phut. Céc té bao da nhudm dugc rira hai 1an bé“mg Iml
dung dich dém chira FACS, dugc téi tao huyén phu trong 0,3ml dung dich dém chia
FACS va phan tich bang thiét bi do t€ bao theo dong chay. Sé té bao T thé cho trong
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lach duogc xac dinh bing cach do ty 1& (%) ctia phan té bao T cho (cac té bao Ly5.1%)

so véi cac té bao cé the song cho moi lach.

Két qua da cho thiy rang sb cac té bao T dic hidu khang nguyén cing loai trong
lach ciia chudt dugc dung trong mang bung (FIG.3A) hodc qua duong miéng (FIG.3B)
v6i hop chét sb 229 ciia sang ché giam dang ké so v6i & nhom dbi chimg co ta duge
theo cach thirc phu thudc ndng d6 va khi hop chét s6 229 duge dung & lidu 50mg/kg,
thi s6 céc té bao T duoc hoat hoa giam dang ké, goi ¥ rang su ting sinh cia té bao T

dap tmg khang nguyén ciing loai hoan toan dugc trc ché (xem FIG.3A va 3B).

Do d6, hop chit s6 229 theo sang ché c6 tac dung tic ché dbi véi cac té bao T
dac hiéu khang nguyén cung loai in vivo va cling c6 thé dugc phat trién 1am thude Gc

ché mién dich ding qua dudng miéng.

Vi du thtr nghiém 4: Tac dung trc ché chdng lai bénh méanh ghép chéng lai ky chu cép
tinh

Pé xem xét tac dung tc ché cua hop chét s6 229 cua sang ché chéng lai bénh
ménh ghép chéng lai ky chu cdp tinh, bénh manh ghép chéng lai ky chu cip tinh duoc
gy ra trén mau chudt c6 ghép tiy xuong khac loai nhu duge mo ta dudi day, chudt

dugc diu tri bing hop chit s6 229 va tac dung ctia hop chit duoc danh gia.

Hach bach huyét, lach, ca hai xuong chay va xuong dui dugce thu thdp vo trung
tir chudt C57 BL/6 binh thuong (8-12 tuan tudi, con cai, 20-23 g) va céc té bao T dugc
tach ra khoi hach bach huyét va lach theo cach thirc twong tu nhu da dwoc mo ta trong
vi du thir nghiém 2 va dugc tai tao huyén phu trong PBS & nong dd 8x107 t& bao/ml.
Xuong dui va xuong chay da duge cit & doan cudi va tiy xwong duoc Iy ra tir xuong
dui va xuong chay cung véi mdi truong RPMI ¢6 st dung bom ti€m (21G cho xuong
dui va 26G cho xuong chay) dé chiét tuy, sau d6 dugc tao huyén phi va dan qua bd
loc t& bao dé tao ra huyén phu té bao don. Huyén phil t bao tiy xuong duoc cho ly
tam véi tdc d6 1200 vong/phut trong 5 phut va phan ndi & trén bé mit dugce lay ra, sau
d6 té bao dugc bd sung vao 1ml dung dich dém phan giai ACK va dugc khudy xoay
trong 1 phit, tiép theo 1a rira bing mdi truong RPMI. Cac té bao tay xuong thu thap
bang cach ly tdm dugc tai tao huyén phu trén 300pl dung dich dém MACS va bd sung
30pl c4c vi hat CD90.2, sau d6 & & nhiét d 4°C trong thoi gian 15 phut. Huyén phu té
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bao u 1a duoc bd sung bing 5ml dung dich dém MACS, ly tAm trong 5 phut, rira va sau
d6 tai tao huyén phu trong 2ml dung dich dém MACS. Cac té bao da tao huyén phu
duogc dit vao trong may tach autoMACS Pro Separator va céc té bao T gin két vao cac
vi hat CD90.2 dugc ldy ra. Cac té bao tiy Xwong can kiét-té bao T da tach (T cell-
depleted bone marrow cells : TCD-BM) duoc rira bang PBS va tai tao huyén phu trong
PBS & ndng d6 1x10® té bao/ml. Chudt BDF1 binh thudng (10-12 tuan tudi, con cai,
20-23g) da dugc chiéu xa bang 850 rad cta birc xa y ¢6 sir dung may chiéu xa va sau
d6 100p] ctia manh ghép thu duoc bang cach trén cac té bao T cla chudt C57 BL/6 va
TCD-BM véi ty 1€ 1:1 duge ti€ém vao tinh mach dudi ctia chudt BDF1.

O nhoém dugce didu tri béng hop chét sb 229 cua sang ché, hop chét s6 229 dugc
hoa tan hoan toan trong hdn hgp ctia cremophor EL-etanol (1:1 thé tich/thé tich) vai
tuong ung voi 15% (thé tich/thé tich) cta thé tich sir dung, sau d6 dung dich hop chét
dugc pha lodng trong PBS va dung dich pha lodng dugc dung trong mang bung cho
mdi chudt véi lidu 25mg/kg hiang ngay trong 10 ngay ké tir ngay tiém ghép. Pdng thoi,
Tacrolimus 14 thubc tc ché mién dich hién dugc st dung dugc dung cho chudt cua
nhém khéc véi ciing médt lugng nhu hop chét sb 229 dé so sanh tac dung e ché trén
bénh manh ghép chdng lai ky cha cip tinh va chudt cia nhom dbi chimg c6 ta dugce
duge dung véi 200ul cremophor EL-etanol-PBS (7,5 : 7,5 : 85 thé tich/thé tich/thé

tich) theo cach thtrc twong tu nhu déi v6i nhém duge didu tri.

Sau do6, su séng sét clia chudt duoc gidm sat hing ngay va muc do trim trong
GVHD dugc danh gi4 hai 1dn mét tudn véi hé ghi diém GVHD trén 1am sang ddi véi
mdi 14n giam cén, khom tu thé, giam hoat tinh, xi long va tén thuong da. M3i thong sb

dugc tinh diém trén thang diém 3 (0 dén 2).

Két qua 1a, chudt trong nhom ddi ching c6 ta duge bit dau chét tir ngay thir 29
sau khi ciy ghép té bao va cho thay ty 18 sdng s6t 12 10% vao ngay thir 70 va chudt cia
nhém duge diéu tri bing tacrolimus bat ddu chét tir ngay thir 23 va cudi cling cho thiy
ty 1& sdng st 1a 50%. Pdng thoi, nhom dugce didu tri bing hop chit s 229 cia séng
ché cho thy chudt chét vao ngay thit 35 va 46 ngay sau khi ghép té bao, nhung cudi
cing cho thiy ty 1& séng sét chudt 1a 80%, cao hon nhidu so véi ty 1€ nay cua nhom
ddi ching ¢6 ta dugce. Hon nita, ty sb sdng s6t trong nhoém dugce diu tri bang hop chit
s6 229 tang so vdi ty 16 nay ctia nhom duoc diéu tri bang tacrolimus, nhung su ting
nay la khong déng ké (xem FIG.4A). O két qua danh gid muc d§ trdm trong cla
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GVHD c¢6 st dung hé tinh diém trén 1am sang, & chudt dugc diéu tri béng tacrolimus,
16ng bi lam xu lén va tdn thuong da ning da duoc nhan xét, trong khi d6 & chudt dugc
didu tri bang hop chét sb 229, c6 triéu chimg nhe ctia GVHD, ké ca giam can khong
dang ké, da dugc nhan xét. Su gidm triéu chiing GVHD do diéu tri bang hop chét sb

229 1a déng ké theo thdng ké (xem FIG.4B).

Vi vy, hop chét s6 229 clia séng ché ¢6 tac dung trc ché dbi véi GVHD trén
mau chudt va tac dung uc ché cua hop chéit sb 229 14 cao hon tac dung tic ché cua
thudc e ché mién dich thong thudng Tacrolimus. Do d6, hop chét s& 229 cua sang

ché c6 thé dugc stir dung mdt cach hidu qua lam thude e ché mién dich.

Vi du thtr nghiém 5: Tac dung d6i vai viec didu tri bénh da xo cing

Pé xem xét tac dung didu tri bénh cta hop chét s6 229 cta sang ché chong lai
bénh da xo clirng, bénh viém ndo tuy tu mién dich duva trén thuc nghiém (Experimental
Autoimmune Encephalomyelitis: EAE) duoc gay ra trong miu chudt nhu mo ta duéi

day, chudt duoc diéu tri bing hop chat s6 229 va tac dung ctia hgp chét dugc danh gia.

O ngay dau tién gdy cam ung, glycoproteinssss t& bao than kinh dém it gai
myelin (MOGss.ss, Peptron) (200ug), vi khudn lao hiéu khi gram dwong hinh que
(Difco, Cat No. 231141) (500pg) va chit phu trg hoan chinh ctia Freund (Sigma
Aldrich, Cat No. F5506) dugc tron véi nhau va ngdm trong 5 phut. 0,1ml peptit da
ngam duoc tiém dudi da vao ca hai canh sudn ciia mdi chudt C57 BL/6 (9 tudn tudi,
con cai, 18 + 2g), sau d6 1a 0,Img doc t5 ho ga (Sigma Aldrich, Cat No. P2980)
(200ng) dugc tiém trong tinh mach. Vao ngay thir 2, cing mot luong cta doc t6 ho ga
dugc dung trong tinh mach. D chit ngdm bj ri ra tir phan duoc tiém cta chudt da
duge kiém tra va du EAE da duoc két luan, két qua cling van dugc xem xét béng cach

quan sét bang thi giac tlir ngay thir 7.

Hop chéit s6 229 va fingolimod hién dugc dung trén 1am sang dé diéu tri bénh
da xo cimg dugc hoa tan hoan toan trong hdn hop ctia cremophor EL-etanol (1:1 thé
tich/thé tich) v6i luong twong tmg vé6i 7,5% (thé tich/thé tich) cua thé tich su dung va
dung dich hop chét duge pha loang trong PBS. Hai nhém chudt duge cho dung qua
dudng miéng 200ul dung dich hop chét s§ 229 da pha lodng voi mdi lidu 25 va
50mg/kg riéng ré va nhom chudt thir ba duge cho dung qua duong miéng 200ul dung
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dich fingolimod da pha lodng véi lidu 1mg/kg mdi ngay tir 17 ngay dén 37 ngay (téng
cong 21 14n) sau khi bit diu thi nghiém. O nhom ddi ching c6 ta duge, 200ul hdn hop
ctia cremophor EL-etanol-PBS (3,75 : 3,75 : 92,5 thé tich/thé tich/thé tich) dugc dung
cho mdi chudt theo cach thirc twong tu nhu nhém duge diéu tri. Chi s6 EAE da duoc
ghi lai hing ngay dua trén quan st bing thi gidc c6 st dung hé chi s mirc do trim
trong (thang diém 6 (0 dén 5)) tir ngy thtt 7 cta thi nghiém. Triéu chtng cta bénh da

xo cing dugce danh gia dua trén céc tiéu chi sau :
0 : khong c6 gi bit thuong;
1 : dudi dang di khap khiéng;
2 : dudi dang di khap khiéng va chi sau yéu;
3 : liét chi sau;
4 : liét chi sau va yéu chi trudc; va
5 : hip hoi.

Két qua cta phén tich cho thiy ring trong tat ca nhém thir nghiém, EAE dugc
phat trién tir ngay thir 7 ciia thi nghiém va chi s6 mirc d6 trdm trong vao ngay thir 17
cta thi nghiém 1a 3 + 1,25 va cho thiy ring da gy ra 100% phén tng cép tinh. Trong
treong hgp clda chudt & nhom dbi ching c6 té dugce, chi s6 mtrc d6 trdm trongla3 +1
vao ngay thtr 17 cia thi nghi€m, 2,5 £+ 0,75 vao ngay tht 39 (giai doan phan Ung man
tinh) va 2,33 + 0,25 vao ngay tht 101 cta thi nghiém. Nhom d6i chimg c6 ta duge cho
thdy mau tai phat — hdi phuc va chi s6 mirc do trdm trong cao trong sudt thoi gian thi
nghiém. O nhém dugc diéu tri bang fingolimod, chi s6 mirc do trAm trong 1a 3 £ 1 vao
ngay thr 17 cda thi nghiém, nhung la 1,5 + 0,5 vao ngay thtr 39 cua thi nghiém, cho
biét ring nhom duoc didu tri bang fingolimod cho thay phan tmg cip tinh dugc giam
nhe va tdc dung diéu tri bénh phan Ung mén tinh nhe, so véi nhém dbi chung cé6 ta
dwoc. Tuy nhién, nhém dugc didu tri bang fingolimod cho thiy ting & chi s6 mirc do
tram trong tir ngdy thir 39 cia thi nghiém sau khi hoan thanh dot dung thudc va cho
théy chi s6 muc do trim trong 1a cao 2,7 + 0,25 vao ngay thir 101 cta thi nghiém. Hon
nita, nhom duge didu tri bang 25mg/kg ctia hop chit sb 229 cia sang ché cho thiy chi
s mtrc d6 trdm trong 14 3 £ 1 vao ngay thit 17 cla thi nghiém, 1a twong ty nhu nhom

dbi ching c¢6 ta dugce, nhung n6 cho théy chi s6 mirc do trAm trong la 1,25 + 0,75 vao
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ngay thir 39 cuda thi nghiém va 1,17 + 0,75 vao ngay thir 55 cua thi nghiém, ddng thoi
cho ring tac dung diéu tri bénh 1 déng ké theo théng ké so v6i & nhém dbi ching cé
t4 dugc. Tuy nhién, & nhom dugc diéu tri bing 25mg/kg cta hop chit sé 229, thi chi sb
mirc do trdm trong bat ddu tang tir ngay thir 57 cua thi nghiém va 1a 1,83 £ 0,5 vao
ngay tha 101 cta thi nghi€ém, la thip hon so v6i nhém dbi chimg c6 ta dugc, nhung 1a
hoi cao hon & giai doan dau tién cua thi nghiém (#, p <0,05; ##, p < 0,01; va ###, p <
0,001, so v6i nhom ddi chimg c6 ta dugce; xem FIG.5). Hon nita, nhom dugc diéu tri
bing 50mg/kg ctia hop chét sb 229 cua sang ché cho thdy chi sé mirc d6 trim trong la
3 + 0,75 vao ngay thtr 17 cia thi nghiém, Ia twong tw nhu nhém d6i chung ¢6 ta duoc,
nhung n6 cho thiy chi sé mtc do trdm trong 1 0,9 + 0,25 vao ngay thi 39 cla thi
nghiém va 0,63 + 0,25 vao ngay thir 101 cia thi nghiém, dong thoi cho ring tic dung
didu tri bénh 1a dang ké theo thdng ké so voi & nhém ddi ching cé ta duge (*, p <
0,05; * *, p<0,01; va* * * p <0,001, so véi nhém dbi chirng ¢6 ta dugce; xem FIG.)S).
O nhém duoc didu tri bang 50mg/kg ciia hop chat s6 229, thi tac dung diéu tri bénh
duge lién tuc duy tri sau khi ding hop chét qua duong miéng va tac dung nay di tao
nén su khac bi¢t dang ké theo théng ké so v6i & nhém duge diéu tri béng fingolimod
vao ngay thir 49 cua thi nghiém (f, p <0,05; 7, p <0,01; vat T 1, p <0,001, so voi
nhém dugce diéu tri béng fingolimod; xem FIG.5). Khi hop chét sb 229 cua séang ché
duoc st dung voi lidu 25mg/kg, thi n6 cho thiy tic dung diéu tri bénh tuyét voi trong
giai doan ddu tién, nhung cho thiy tac dung hoi nho ddi véi viéc phong ngira su tai
phat va khi hop chét sb 229 ciia sang ché duoc st dung véi lidu 50mg/kg, thi né cho
thdy tac dung diéu tri bénh trong giai doan dau tién va tac dung lién tuc dbi véi viee
phong ngira sy tai phét. Vi vay, hop chét s6 229 cia sang ché c6 tac dung diéu tri bénh
chéng lai EAE trong céc mau chudt va tac dung diéu tri bénh cta no 1a cao va duge
duy tri trong mot khoang thoi gian dai so véi fingolimod la thudc diéu trj thong thuong
chéng lai bénh da xo cimg. Do d6, hop chit 229 ciia sang ché 1a thudc diéu tri ding
qua duong miéng chéng lai bénh da xo cling, ma c6 thé biéu hién chién lugc didu tri

hép dén hon.

Vi du thir nghiém 6: T4c dung trén co ché gdy chét t& bao theo chwong trinh cta cac
dong té bao bach huyét c tinh
Pé danh gia tac dung wc ché cua hop chét sb 457 chéng lai céac dong té bao
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bach huyét ac tinh, thi nghiém sau da dugc thuc hién.

MObi mot dong té bao bach ciu té bao T cép tinh Jurkat, Molt4 va CCRF-CEM,
dong té bao bach ciu té bao B cép tinh Raji va cac dong té bao da xo cimg KMS11,
KMS12 BM, KMS26, KMS28 BM va IM9 duoc tai tao huyén phi trong méi trudng
RPMI chira 10% FBS & ndng d6 1,5x10° té bao/ml va 200pl ciia mdi huyén phu chira
té bao duoc nudi cly trong dia ddy phing c6 96 15 (Costar). Dong té bao u lymphd cua
té bao NK cip tinh NK-92MI duoc tai tao huyén phii trong moi truong a-MEM (duoc
bd sung bang 20% FBS, dung dich chira vitamin 1X MEM, 50puM 2-mercaptoetanol va
1X penixilin/streptomyxin) & néng dd 1,5x10° t& bao/ml va 200ul huyén phu chira té
bao dwgc nudi cdy trong dia ddy phing c6 96 15. Céc té bao trong mdi 15 dwoc xir 1y
bang 10ul cta hop chét duge pha lodng bang méi truong RPMI & mdi ndng d6 0,1,
0,25, 0,5, 0,75 va 1uM, sau d6 1a té bao dwoc i 4m trong ti 4p c6 khi CO, 5% & nhiét
d6 37°C trong 24 gid. G nhém ddi ching c6 ta dugc, cac té bao duge xir ly bang 10ul
ctia mdi truong chira 0,05% dimetylsulfoxit (DMSO, Sigma).

Té bao dugc thu thép va sau d6 sy chét cua té bao theo chuong trinh dugc phan
tich bang thiét bi do té bao theo dong chay sau khi nhudém bing anexin V-7-AAD. Cac
té bao U duoc thu thap, dit trong ng FACS 5ml (BD Falcon) va rira bang 1ml dung
dich dém (1% FBS va 0,1% natri azait trong PBS) phén loai té bao duogc hoat hoa béng
huynh quang (FACS). Cac té bao dugc tai tao huyén phu trong 0,1ml dung dich dém
FACS, sau d6 cac té bao dugc xir Iy va nhudm bang phycoerythrin-anexin V & nhiét
do trong phong trong 10 phut. Sau khi nhudm duge 10 phut, cac té bao dugc xir Iy va
nhudm bing 7-AAD & nhiét d6 trong phong trong 5 phut.

Céc té bao da nhudém dugc tao huyén phu trong 0,3ml dung dich dém FACS va
sau d6 phan tich bang thiét bi do t& bao theo dong chay. Nhu dwogc thé hién & cac bang
12 dén 15, cac hop chat sb 065, 108, 229 va 457 cia sang ché cho thiy cac tac dung
gdy ra su chét t& bao theo chwong trinh cua céc té bao bach huyét ac tinh khac nhau.
Do dd, cac hop chét s6 065, 108, 229 va 457 cua sang ché co thé dugc dung lam thube

diéu tri bénh u bach huyét 4c tinh.
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Bang 13
Liéu dung hop chét s 065
dng té L g . iatrit binh + SD, 11
I)oqgte Nguon goc khoi u - (gwtfgrung = — pmol/l
bao Lidu gay chét 50 (Gay chét té bao theo chuong
trinh)
Turkat Bénh bacP cau tebao T 0,79 + 0,01
cap tinh
Molt4 | Bénh bach ciu té bao T 1,58 + 0,03
cap tinh
IM9 Bénh da u tay 1,21 +0,01
Bang 14
Liéu dung hop chit s6 108
dne té s . ia tri t binh + SD, /1
ﬁDoqgte Ngudn goc khoi u — (guifgrung = — wmol/l)
bao Licu gay chét 50(Gay chét té bao theo chuong
trinh)
Jurkat | Béh bach cdu tebao T 0,78 = 0,04
cap tinh
Molid Bénh baCP C{:’lu te bao T 1,38 + 0,04
cap tinh
IM9 Bénh da u tiy 1,41 +£0,03
- Bang 15
Lidu dung hop chit sé 229
dng té L 4 . iatrit binh + SD 11
Dmgte Nguén goc khdi u — (gafgnmg o - ',umo )
bao Lidu gy chét 50(Gay chét té bao theo chuong
trinh)
Jurkat | B bach cdu tebao T 0,62 = 0,00
cap tinh
Molyg | Bénh bach caut€bao T 1,30 £ 0,05
cap tinh
KMS11 Bénh da u tiy 0,35 + 0,09
KMS12BM Bénh da u tay 0,94 + 0,09
KMS20 Bénh da u ty 0,74 + 0,05
KMS26 Bénh da u tiy 1,31 £ 0,35
KMS28BM Bénh da u tiy 0,49 + 0,08
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IM9 Bénh da u tay 0,90 + 0,03
Bang 16
Liéu dung hop chét sb 457
> & . . i trit binh + SD, /1
DO‘Tg © Nguon goc khoi u - (gid fl ek i — pmol/l)
bao Licu gay chét 50(Gay chét te bao theo chuong
trinh)
Jurkat | BénhbachcutebaoT 0,20 + 0,01
cap tinh
Molg4 | Bénhbach cau€bao T 0,25+ 0,11
cap tinh
CCRF- |Bénh bach cdu té bao T
. . , ﬂ:
CEM cap tinh 0,17+0,00
Raji Bénh bacP ca}u t€¢ bao B 0.68 + 0,05
cap tinh
KMSI11 Bénh da u tuy 0,63 +0,31
KMS12BM Bénh da u tay 0,22 + 0,02
KMS26 Bénh da u tuy 0,55+0,12
KMS28BM Bénh da u tuy 0,47 £ 0,06
IM9 Bénh da u tuy 0,38+ 0,01
U lymphd té bao NK
NK-92MI cap tinh 0,46 £ 0,01

Vi du thtr nghiém 7: Thr nghiém doc tinh

Huyén phu chita hop chét s6 229 trong dung dich metylxenluloza 0,5% dugc
cho chuét duc ICR ding qua duong miéng mot 1an véi mdi lidu 10mg/kg, S0mg/kg va
100mg/kg va ty 1& sdng sét va can ning ciia chudt duoc nghién ciru trong 7 ngay. Sau
khi dung huyén phu nay, chudt chét hodc khong chét, tinh trang 14m sang va su thay
d6i vé can nang duogc giam sat. Xét nghiém huyét hoc va xét nghiém hoa sinh dugc
tién hanh. Sau khi tién hanh md kham tir thi, hién tugng bét thuong hodc khong bét
thuong & cic co quan trong 6 bung va xoang nguc da duoc theo ddi bang mét thudng.

Két qua 13, khong c6 tinh trang 1am sang bét ky déang chu y hodc chudt chét. G
su thay ddi vé can nang, x¢ét nghiém huyét hoc, xét nghi€ém hoéa sinh mau va su kiém

tra md kham t thi, thay d6i bt ky do ddc tinh ciing khéng quan sat thay. Nhu vy,
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hop chét sé 229 khong cho thdy thay dbi bit ky do doc tinh cho dén lidu 100mg/ke.

Do d6, hop chét sb 229 c¢6 lidu lugng gay chét 50 (Lethal Dose 50: LD50) la
100mg/kg, vi thé hop chét nay 13 an toan.
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YEU CAU BAO HQ

1. Hop chét c6 cong thuc 1 sau ddy, chit ddng phan l4p thé hozc mudi duge dung ctia né:

R
|

Rs // .\Q
1

] *
4 /ﬁ(
Cong thue 1
trong do;
A la N-H, O hoic S;

mdi Q1, Q2, Qs, Qs va Qs ddc 1ap 1a C hozic N;

mdi nhém Ry, Rz, Rs, Re va Rs ddc lap 1a Véng mat, -H, -CF3, -F, -Br, xyanua, -CH>OH, -
(CONH,, -(Ci-Cg)alkyl, -(Ci-3)alkoxy, -NHz, -N(CH3)2, hodc 1a heteroaryl hoac
heteroxycloalkyl c6 4, 5 hoéc 6 canh c6 1 dén 3 nguyén tir khac loai duge chon tir nhém bao
gdbm N, O va S (heteroaryl hodc heteroxycloalkyl néu trén c6 it nhit mdt nhom thé duge chon

tr -H, halogen va amin);

P 1a -H, -(C1-C3)OH, -(C;-Ce)alkyl, -(CO)(Ci-Ce)alkyl,

N
J 0 0
ﬁ L "J: hanu:“C ;va

Bla
ol e
S
| b
\
R

trong d6, mdi nhém X, Y va Z doc 1ap 1a C, N hoic S, va trong d6 B dwoc gén véi hop chét

chi qua vong benzen, va
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mdi nhém Re va Ry doc 1ap 12 véng mat, -H, -Br, -(C1-Ce)alkyl, -(Ci-C3)OH,
O
1]
1
O .

2. Hop chét theo diém 1, chét déng phéan lap thé hodc mubi duoc dung cta no, trong do:

}{\'r//l{\N

hoac

A laN-H, O hoic S;
Q1,Q2,Q3, Q4 vaQslaC
Ry vaR4 la H;

mdi nhém Ry, R; va Rs doc 1ap 1a -H, -F, -Br, metyl, etyl, -CH,OH, xyanua, -NH,, ho#c 1a
heteroaryl ho#c heteroxycloalkyl c6 4, 5 hodac 6 canh co tir 1 dén 3 nguyén tir dugc chon ti

nhém bao gdm N, O va S;
P la -H, metyl, -CH,OH, -CH,CH, OH,
0 ~y N /H
Y 0 ﬁ) O (o
0 0
Vg hodc Vg ; va

B la:

trong d6 X va Y 1 C, trong d6 B dugc gén véi hop chit chi qua vong benzen,
ZI1aN, va

mdi nhém Re va Ry dde 14p 1a -H, metyl hoic -CH,CH,OH.

3. Hop chét theo diém 1, chét déng phén lap thé cua n6 hodc mubi duge dung cta no, trong do

hop chét nay dugc chon tir nhém bao gdm céc hop chit sau:
(E)-N'-((1H-indol-4-yl)metylen)-2-(mesityloxy)axetohydrazit;
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(E)-N'-((1H-indol-5-yl)metylen)-2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(mesityloxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-bromo-2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(mesitylamino)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-(pyridin-3-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetyl-4-(pyridin-3-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(pyridin-3-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(mesitylthio)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-(pyrimidin-5-yl)phenoxy)axetohydrazit;
(BE)-N'-((1 H-indo1-6-yl)metylen)-2-<mesitylthio)axetohydrazit;
(E)-2-(mesityloxy)-N-metyl-N'-((1-metyl-1H-indol-4-yl)metylen)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-N-(2-hydroxyetyl)-2-(mesityloxy)axetohydrazit;
(E)-N'-((1-(2-hydroxyetyl)-1H-indol-4-yl)metylen)-2-(mesityloxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-5-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-3-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-((2-metylpyridin-3-yl)oxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-N-(2-hydroxyetyl)-2-(mesityloxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(pyridin-4-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-(hydroxymetyl)-2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-(hydroxymetyl)-2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-amino-2,6-dimetylphenoxy)axetohydrazit;

(E)-N'-((1H-indol-6-yl)metylen)-N-(hydroxymetyl)-2-(mesityloxy)axetohydrazit;
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(E)-(2-((1H-indol-6-yl)metylen)-1-(2-(mesityloxy)axetyl )hydrazinyl)metyl 2-
(dimetylamino)axetat;
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-xyano-2,6-dimetylphenoxy)axetohydrazit;
(E)-(2-((1H-indol-4-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl 2-
(dimetylamino)axetat;
(E)-N'-((1H-indol-6-yl)metylen)-N-axetyl-2-(mesityloxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-N-(hydroxymetyl)-2-(mesityloxy)axetohydrazit;
(E)-(2-((1H-indol-4-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl 4-
(morpholinometyl)benzoat;
(E)-(2-((1H-indol-6-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl axetat;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2-bromo-4,6-dimetylphenoxy)axetohydrazit;
(E)-(2-((1H-indol-6-yl)metylen)-1-(2-(mesityloxy)axetyl)hydrazinyl)metyl 4-
(morpholinometyl)benzoat;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-3-yl)-6-metylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-2-yl)-4,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-((2-(furan-3-yl)pyridin-3-yl)oxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetohydrazit;

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,6-dimetyl-4-(tetrahydrofuran-3-
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yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-((2-etyl-6-metylpyridin-3-yl)oxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-((2-(pyrolidin-1-yl)pyridin-3-yl)oxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-2-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-3-yl)-4,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1 H—indol-4-yl)metylen)-2-(4-(furan-3-yl)-2,6-dimetylphenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2,6-dimetyl-4-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-((2-(thiophen-3-yl)pyridin-3-yl)oxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2,4-dimetyl-6-(thiophen-2-yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(2-(furan-2-yl)-4-metoxyphenoxy)axetohydrazit;

(E)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-yl)phenoxy)-N-metyl-N'-((1-metyl-1H-indol-6-
yl)metylen)axetohydrazit;

(E)-N'-((1H-indol-6-yl)metylen)-2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;
(E)-N'-((1H-indol-4-yl)metylen)-2-(4-flo-2-metyl-6-(tetrahydrofuran-3-
yl)phenoxy)axetohydrazit;

(E)-2-(4-flo-2-metyl-6-(tetrahydrofuran-3-yl)phenoxy)-N-metyl-N'-((1-metyl-1H-indol-6-

yDmetylen)axetohydrazit; va
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-

yl)phenoxy)axetohydrazit.

4. Hop chét theo diém 3, chét ddng phén l4p thé hodc mubi dugce dung ctia nd, trong do6 hop

chit nay dwoc chon tir nhém bao gdm céc hop chit sau:
(E)-N'-((1H-indol-4-yl)metylen)-2-(mesityloxy)axetohydrazit;
(E)-N'-((1H-indol-6-yl)metylen)-2-(mesityloxy)axetohydrazit;

(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydrofuran-3-

-129-



20273

yl)phenoxy)axetohydrazit; va
(E)-N'-((1H-indol-6-yl)metylen)-2-(2,4-dimetyl-6-(tetrahydro-2H-pyran-4-

yl)phenoxy)axetohydrazit.

5. Duoc phém chtra hop chét theo didm 1 hoidc 2, chit dong phén lap thé hodc mudi duoc

dung ctia n6; va chat mang dugc dung.
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Fig. 1
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Fig. 2
100-
Dap ung
:\; 80+ lan diu
e
B = Dap ng
CE 60+ lan thi hai
« N
93 ED
<> =1 40-
S5
£ 8 EI
= 204
o T 1 | 1 ALl
0 0125 025 0,5 1
Hop chit229  (uM)
Fig. 3
A. B.
=~ =0,0117 =~
:c_:_ 2 é 300 p=0,0387
5 300 p=0,0415 5 T
S S
3 -]
S < 200-
2 " 2
= 2
(5]
S 100- 5 100-
e- o
(=]
. =
o 0 2 o
Phert . “Q
> 0 25 50 - = 0 25 50
Hop chét 229 “ Hop chét 229
(mg/kg,dung trong mang bung) (mg/kg, dung qua dwdng miéng)

-132-



20273

3/4

Fig. 4
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