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M, nbiU
1.Lydol achn Qtai

Cac hpcrdvong Jn  ( ma c r o\WhioH |& sown ethBriva caeédd
xuHich asulfurl © t hi acr oww mieh he akhbbitaqa ninh trong
hoa hc phitriva xic tac. n L ©y, ¢ 8uc Ln«g mgh hond ng ¢ a
ch¥%ng saasmhhcgnmhv ~o8ydh\pmtQm ntk ng d¢whong
chuyw thu ¢, khang khihv " Hobit | 7 cgd©gongllb * o u n Bl triich €.
vong|n & L80o cho ph®p, icahriintigusintdiend hte$c ch
m i, khac bit v i cac IH thu c truyQr th ng. Song hanhv L' - | vomg&leca d
nittogenn h€© pi peri done v~ t et ngakhupgedh o pysc i d hi
b[h va quan trng bt nhAl trong thil k] d ‘& chil Hang I8t cac 18] thu ¢
t h€hH g Lmc pHat@iM d atrén b khung nay nhkh'n £ n @ cithih o L
tinhsinhklfd ng v~ t ©htidughong&ua nguyén hitrogen

MHb du vai tro ca crown ethey thiacrown etheva cac d vong nitrogen
trong chéghdh w’ cy L de&khney nhriéng € nhé g . mg@ghién
C u td trung vao vic thil} k/] f ng R p cac phan tlai blag cach K h p khung
crown ether thiacrown ether, i d vong nitrogenld |a m t khia ¢h h ° ¢ it€s
quan tamVi ¢ ghép hihaib khungchc ntng n “tbrkdachp gtlic h
m i vOmHuchl trac ma con co b racac hiu nghip “itg, | “‘rhotbh ay
t £ n'gn gc @ ®md tink sinh hc ¢ a ching.C, thw cac nghién cu vQvi ¢
f ng K p va ki{o séat hét tinh sinh h c ¢ a cac & xul crown etherthiacrown
ether cha d vongnitrogencon Hihth chy]  Qa nay tb nén mt kholng tf ng dn
I ‘& gy Fytrong d |i u khoa hc, Lo bi t khicac hp chiinay s h utiQn nt n g
phattrMd t h”" nh ¢ 8ctr mh Bnb nnh@®n oK 8 crhglcl L\§ @
thyphtd liuvOm iquanh gi additraicvahét t 2iw filod hip chlai
n"y Umthg cphatticac ngdng Vyct@enktng.
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T nhng phon Ot tnphién ouwtyng hip. @ u t o va ki o sat
ho' t tinh sinh h>c d n xunt azal4-crown-4 ether va azd4-thiacrown-4 ether"
mangtinh d thi} ¢ a othwhiln‘€©c § cwh $air:

- n&§pngnhuguvQd & crlimi : Qtangép pfnm rng t m€Ac v i
h p chdl c6 hdt tinh sinh he tiQn  n £ mligquy/T géu du b ¢ thif ¢ a ¢ ng
" ng khoa hc vay hc vQcac ng vién thic L Qi tr m i hi uqu h h nH bi tla
cac hp ctilco ki n £ n gt qua@nh tthg khang thuc.

- n-ng @php€hvn g ngthpEW ctngh pthanh cong cack xut
mi thlng qua p h Setregkekptsciiepko Siayng iyl m t quy
tinhtnghp ' n 'nh,gépphn | "m phong ph¥% the°mgkho
hphu c¢ h’ pecBid vangl n.

- Xayd ng ‘cdh li s khoa hc: KJ/F qul khl[o sat hét tinh €cung & ¢ h
s d i uvQm'ilién h chHl tric- hot tinh ¢ a Iod b p chdl lai crown4 ether,
thiacrown4 ether vi d vongnitrogent L - 'n b |, mg<€ho vic thi/} k/Jva tinh
ch'nh céc phan tcho cac nghién a ti/p theo.

Vi nh ng ly do trén, vic ti/h hanh nghién_ai f ng h p va ko sat hét tinh
sinh h ¢ ¢ a cac & xudl crown-4 ether,thiacrown4 ether cha d vongnitrogenla
hoantoanfnthif v~ ¢ - T crs@utsm lam tkhh @tho chc ng d ng
tign nktng t rcHéahc!|l ghh’Hy a d€

2.M_ ctiéunghiéncuc aludn an

M, ¢ tiéu chung ca luch an 1a tng hp cach p chil crown4 ether,
thiacrown4 ether mi ch a d vong nitrogen(piperidone va tetrahydropyridine) va
kh[o satcac hat tinh sinh he tign  n LhoWtini{g © y ¢ tTbao vahot tinh_ ¢
ch/]enzymeU-glucosidase), rfim cung &b ¢ Hkhoas h ¢ cho vic phat trid cac
hpchHlcotiQn nt mth . mgengdng tr oncg H-oan hd &

nW& £ @ c tiéu chungludh &ntdp trung vao cac e tiu ¢ thWsau:

Tnghp v~ nkdildrict

16



T ng h p céc th chHl dialdehyde podandrn thif], 1a i Qf ng R p nén

cac d xudl crown4 ether va thiacrowd ethermong man.

- Thchincé pfin _ng n g €W ngth p cac d xudl azals

trioxacrown4 ether va aza4-trithiacrown4 etherch a nhan dvong.

- X 8§ cnhialtrac hda'hc ¢ a tlic[ cac hp chlif nghp ‘lc6”ag céac
ph<€ehng ~mihng PIIRpH-NMR, 13C-NMR va HRMS).

- Ti/h hanh kifo sat hét t 2 n kt Y]HaO yeytdtoxicity) camts h p
chiHim itrénm ts dongflb "o ungi.t h€ ng€

- Ti/h hanh kifo séat hét tinh ¢ ch]enzymeUglucosidase.am ts h p
chilf nghp ‘lc:€
Tom 9, ludh  8Hom d'tiéu £b ra nhngd¥ xudihéa hecmi  Fy | I
ch dsliuvQcEl t r Y%c v *ngth§ mahhdigtinh§sini hc quan trng
(chng ung ‘tngta vihg lanmhr tfng cho cac nghién o chuyén sau
hhn.

3.n"i ° hg®a phim vinghiénc u

Nghién ¢ u tcp trung vao vic t ng h p m t lot cac d xubd aza-14-crown
4 ether va azd4-thiacrown4 ethem i, ¢, thwa:

B€c fu tién, tng hp cac th chbt Th ¢ hin f ng R p cac podand
dialdehyde (¥ xuHlt diethylene glycol va diethylene disulfide) théng qua cac
phln_ ng th]nucleophig, lam M thgctovic L - ng Vv, ng.

B ‘€c ti/p theo, tng h p d xul crown4 etherva thiacrown4 etherch a
d vong piperidone:

S dng pHn . ng n g ERegenkéKritschenko ba thanh ph gi a
podand dialdehyde, alkyl ketone vamoniuma ¢ e t Vi hgeh plthanh cong éc
d*n xudl crown-4 ether (7a-d) vathiacrown4 ether(9a-d) ch a nhéan piperidone.

T ng h p & xu thiacrown4 etherch a d vong tetrahydropyridine (THP)
b2ag cach thay thc § ¢ a | k y'Ing \ iltéc magtoetdiba®oxylic esterkhac

nhau.
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Th c hi n chuyd héa héa'hc cac hp ctiif ngh p  ‘Lc€ trén (nhénmda
d) thdng qua qua trinh khn &  ( d e h y Wkbara dacodh Xut thiacrown4
etherch a nhan dvong tetrahydropyridinglOae), | “~ m t t ¥hg ddttricn h L
¢ a gn phxn.

X§cnhikbhtrac: TUh h " nh phonnhtdd tlc cavtlicl xa8 ¢ L
h p chitrung gian vag pi¥ncliicinglBag c §c  p h €himgUllpabh §p p
gmph Hng ngdl (IR), Cn g ‘g€ ht nhan tH-NMR, 3C-NMR), Kh'i
ph (HRMS).T nghp Lhn Wnitslbh xui t hi acr@dinvaet he
X § cnh dAl tric vacacfut Idpthiwbm g p h€hn gux@thi8gp M hlihn
t.

B ‘€c cu i cung, kijo séat hét tinh sinhhc ¢ acachpcriif nghp ‘lce
CachpcEimi s au ‘khdtracEe ‘@ L ek ovsat cac hd tinh
sinhhctQn ntng ngbaigm:t r

Kh[o sathét t 2 n lo t]lgA@ (cytotoxicity):Ti/h hanh th nghi m hot
tinhinvirob®a g p h €h8RBtrgnkk& dong/fb " o ung i (Vi€ n g €
b”o ung t he€e gauyhWMERR2,, wmgi AB4hE&E.)p h

Khlo sat hét tinh_ ¢ ch]enzymeUglucosidase: Thnghim ki n £ n @
chiJenzymeUglucosidasé m tm ctifuquantrn g t r@thlgnhiVid °Ihe
type 2.

K/Jqgu 't h u ct #&inidung nghiéncutrén €1 ~ m ° d\Kbham tich
m iquan h gi additrdcva héttinh,t ' - L § nQn g L fyglhg ¢ a cac
dX xuHl crown-4 ether va thiacrowd etherch a d vong nitrogentrong phat th
d ‘& chil
4.h nghoacWwhhocdi nh a Qtainghiénc u

n Qtai vQfinghién ou tYng h p, @ u t o va kh o sat hot tinh sinh fc d n
XUrt azal4-crown4 ether va azd 4-thiacrown4 ethedo mangHnhng L-ng g -
L § nWt hko |cchdathctvpctivongln v~ ‘khia Ud-€
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h nghoac khoa h
Luch &§nd L'€mlng L - ng gngmmidkheamhc t cin b
VQhoéahctnghp ,Qt L i ndfp tt h" nh chmdgitracta x § ¢

m t lo4 cac d xudl azal4-crown4 ether va azd4-thiacrown4 ethem i- hai h

h pchiticoddl  t rcvacl 80 ¢khaithac troBg cac nghiéne  tcr @\E ¢ .

nay khéngchl " m phong p'migachpctdh ut he@c vehhb ng m™
¢cngc tinh ngdngca phe€ehng p P&rpnkekridséherdko ttong vic

tlb ra cac hp chiivong | n ph ¢ tb.

VOh - a’ c,chghién cucung &p d |i u khoa hc nQr tfng, cé h th' ng vQ
hot t 2 n e t]ba@va clth]enzymeUglucosidase.a | p h p chil lai nay.
noy It" ng&p och c6 gia frb i cac h vong | n c6 cha d nguyén t
t hegthwhinkhfnt ng ®© €holiigyv tenzymvaproteinsinhle.n ©y |~
c h' LSW\hi/} Ido m i quan h chi tric- hok tinh, ‘nlh | mg©ho vic thi} k/]
phant vafi €u thtinhachohcéc nghién a ti/p theo.

h nghkotih t h

VOmHsy ngdng Qt i ¢ - Jithreg h g @ higigdhat tid
cachpchHtign ntng t r o 64 dhxuthazad4erown4 ether va aza
14-thiacrown4 ether’” ‘& kh[o sathot t 2 n b tJmpd@uyn gl vakh[*@ £ n g
ch/]Uglucosidase  h arig nghi& cu quan trng trong phétriwt thu ¢ Qi
ung t hae “thétype 2. Gl tric KT h p gi a khung vong, In va cac d
nguyén t nitrogen sulfur mang ¥ tinh linh hdt khong gian va kiin £ ntg lién
ki Mag, cd thWd* /i ¢ Ataccgmg mihotb t £t ngnte@ hilwmi ¢ h
m. c tiéu sinhhc . Qun in Foyi t uan frng khinhQuthichin h " nhHp Ll ang
phi veh Qdilm hi u | ¢ hdb khang thuc.

Ngoaira, b d li" uf ng h p- chll tric- hot tinh do luh anl €ra cé thw
Le&s dng n hethamgkiio cho cac nhd nghiencu kh&§c .¢,hong |
tr thi/p k/Jh p chHd, d L o § it timhdRag mo hinh tinh toan b phét trid vd

li' u ttb ph c kim IoY d a trén khung azacrown.
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Ch<€hhT NG QUAN
1.1.Khai quat chung cown ether

Cachpcti cr owHBdiemchhmtnhdncacll t Eghantl L «
t hu hostcHy¥ T tr oncoahg do ¢l gie pharvtl,c L 8o v ©
cac ngdnglinhhdtga ¢ h Y%ncghat hin®gn Wb i Charles Pedersen vao
nhng nt n{55 &dwo ether |4 cac polyetheftu ho " cnHIL € r'€ng b
mtbh k h u n’g hidbh&hanh b cac nguyén t oxygen, co tiMién ki chnl ¢
v, i cac cation kim I8l kign vakimth t ht ng qua cHit [29.€hng t
vdy trongnhn g nt mh mgughién cusaurn g LU ¢t/ @nhlWkham
phaquatrinhinghp c | ntnh ctiice dib trac khung va tinhngdng L a
dhgcacachpctH cr own et h e rckhac mhaugbadgs maHconh
'Y phant, hoa hc xuc tac va khoa tt vd i u [31][56][24][13].

Vaont m 195@ws BoWadden Vv 'lyoSrmanewiaakyl L «
aluminiumvama g n e sWtw rendidkae va nhiQu h p chil vongkhéac nhaum t
trong S L - s[ih phXn tetramer vong_ca ethylene oxideHinh 1.9 [37]. Ti/p L -
Vo ntm 1959, nws lck ilmksngth p thdhh congm t tetramer
vongv, i vi cs d ng propylene oxidédm tih chil Nh €nag thi Whi L @n t i
ntna@cichpctdl v, ng “kkhilr8gpn hnging§ chdang kL« kh
quan tam niqu JJ79.

O O
S
N/

(1)

Hinh 1.1. Tetramer vong.@ ethylene oxide

HpctHl cr owifu ettihteghi ntBgadibenze18-crown6, do nha
hoa hc Charles J. Pedersen phatrhi vib t °Qn . L §ing Ccphctetindy | °
khong phi 1a Sn pi¥n m c tiéu trongthi nghim b &un ¢ al'éng,né ch xuH
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hin nht igainh sin pién ph v i hi u s c ¢ thep, khdng 0,4%.

MHb du Wy, Pedersen nhanh chéngchira nhn gHo L t 2" th i cva@il tric

vong | n nay, bao“gm khF n £ nl phtc b chn 'l ¢ v i c& cation kim Ié1
kiQnvakignth -m t Holtinh himgp* cacphanth u ¢ h Wih L - .

S xuHlhi ntinhc n h€rfgg i ¢ adibenzel8crown6l « tXyY¥c L

Pedersen mr ng nghiéncu, h thng ho & p h'@bhgvapHas pha t

m i t €hngya qk aaoachvong khen £ n & gi bion. Cong trinh ca éng

khéng chd¥n t i vi' ¢ phat trid m t lo&t h p chdll crown ether vi chili tric va tinh

chdl Yrag dm” HoQ mond.chosr a iddamt | ocmdhiérnvcu m i
tronghodhc , | i °/jmhéayhwc @i trixdc tac chuwi pha va vh chuyi ion

qua mang.

(2)
Hinh 12. CHl tric ¢ a dibenzel8-crown6

M d% crownc ePdeéer £en vl ct £nh fhe&€ng.

IJh  n t967 Ich $ f ng K p va nghién cu cé h th ng vQnhém h p chil nay

m ith ¢cs b ful Trong qua trinh fh hanh mt ph[n_ ng nifm tb ph c v i cac

cation hoa trll, Charles J. Pedersen &i/h lién K} hai nhém catecholate théng

qua ¢u hydroxyl. Tuy mién, piin_ng I khéng din r a tnhge omohn@ L
Thay v7 o L cmtidnphXntph o ki@ £ nt phtc HLbit b

V. i cation potassium. Phéat Ini nay nhanh chéng kfji éng nlkth ra Rag cac

pol yet hddi nehomig. pltac nhant ph c hoan toan m, co kin £t n g

lien kit ch nl cv i cac cation kim I8l kign-m t ol Vihii i bd so v i cac h p

chihu c¢ch thrigpsd. Tt g®®an s§t L - ,Htéahbecécs en

polyether vong mi nay lacrown etherd atrén st ©h nry hitihh c gj a ph i
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t dhgvongvathg @Av€hog adnkimlod. TiJpni th  nhcctng
'fu, ' ng Mkmtmiy8inhthghp L Hnm g h € g cho cac
dibenzecrown ether, t L - I €a c mgbhiénltu nay tr thanhmt nh &nh L
Idov " FytiQn n t_radoabc hin Yl Crown ether nhanh chéng alg minh

vai trd quan trng trong héa'hc ph i tri, xtc tac chuwt pha,tnghphu ch v~
nhiu | oalién quan.

KWt khi cong b cong trinh mang tinh@ tfng ¢ a Pedersen; 4 “@g h p
chiHlvong|n ‘lc€nghp L« hhng nmkm 19pdivorg§re h
chanhngdt nh€ N, S, °‘Rthngké®eti 2kI0LCGBn § nay
ti/p tcm rng, vi kholng 2300 hp chdi vong | n  ‘Lc@nd { trong cun
chuyén kifo xudibln n £ m 1 9[@ Anh tcp hphat trMd nhanh chéng va s
quantdmsaungcacn g nd.nghiéncu " il i nhém h p chdi nay[23][27].

NtEm 1987, Char IMag i Re dvé'r sDeom,a | Jde aOr a m
cac nghiéncuvQc § ¢ ¢ g ngth® v ~ Hodighdién K} ¢ a crown ether
va cryptand trong mt s bai bdo va neh  ‘lc§i  ‘tnh Mbbel. Cac cong trinh
cah L« gfnphaptidmts | o nthéahcmi,chinghkh nh€ch - a
siéu phan t horb cac héa'hc phan't LY d vong[5].
1.2 Phanlo% cac h p chbl crown ether

Cac hpchdier own nigh @®n® {1a "cac hp chiivong | n v i cac
nguyén't d v, ng nM,S, PCheb Setrong vai tro languyén 't n h &y
electrontrong d trdc vongecrownvathWhi n tinh chdl lién k/ v, i cac catio trong
phfn crown ¢ a phan't". Cac polyebervong | n mang nguyén tO trong vai tro la
d nguyén 't n h &y electronl ‘& g i la crown etherTr ong k/picac L -
nguyén't N (d @ dthg amine nd\H, NR) thay tfjm t S nguyén't O ¢ a i
xuH crown etler I ‘& g i la "azacrowrethet, vat ©h n, ghichcd t Sthay th]
mts nguyén't Othi d xudiL ‘& g i la "thiacrownethet. Cac h p chil vong
| ncé baldl nguyén't O, N va Scé th\M: ‘& g i la " azathiacran ether" Clng

' n td cac h p chEicrown ethewv, i hai vonglién kip v "cI" ig@ i nhauy c6 hai
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I'fu v tri lién K} c6 thAbao gm hai nguyén'tN, L ¢ ‘& fnghp vHiténlla
"cryptand b i Lehn et al[7]. “irv. i m tlo&4 cac hp chdl polyether, cach phan
lod s au atré@ il tdc lién KF ¢ a ¢ h ¥n gc Vigde [12]4€Q xukit
"podand" cho polyether chiu m , "coronand" cho polyether fin hoan va
"cryptand” cho polyéter hai vonghotb L avdng KT h p b i cacnguyén t Lfu
mtth. Tén 'trown ethetvdh ‘lc§ nguy@n cho cac vongh cé nguyén't O |a
nguyént ¢ h o nfl.iTheo phan |8 " trén,cacphchpgca c h ¥ img & hee
LHstén Bag cdch sdng hdu f " at e " , ngtla€padae”, "coronat va
"cryptate”.
1.3 Thu, c tinh vQchli trlic ¢, a crown ether

Crown ether la capolyethervong t h eg ~ ¢ n® { bag cong thc f ng
quat(CoH2rO)m, trongll - n nduyéntstrongchyivamlas L h nlHMY ttb
thanh &l trdc vong Cac crown etherthéng d g * ndhcat 3 JH8 nguyén't
oxy, tb nén cac khoang vong linhHova co kifn £ n g ~ b @o ionbkim 18

thlng qua 'itriehng t 8c ph

7 ﬁﬁf

g j g Jj L

(3) (4) (5)

Hinh 13.Cacdh tr ¥%c cr pnown et her ch b
Nhngdv, ng pol yeédbie Ry nkhlyn tlng Jdih he k
V. i cac cation nil ‘nlh Hb bilt 1a ion kim I kiQn hd-b caccation NH*; NRsH*
[52][63][80]. Qua trinh lién Kt ch n | ¢ nay la mt vi d L\ hinh ¢ca qua trinh
nhch dthg phan't/nguyén't, tb nvtfn g §nkchokhod 'he ph i tri. Trong h
n"y, khung cr owndeht"lc@ti\bad bawvg nv @hicaicphan " v
t hotb ion "khach" trongvong crown ca chung. S hinh thanh lién Rph i tri
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gi. a caAc nguyén toxygen ca crown ether Wi cation Akh8cho |
thuch [ ivQmHs  n £ mgy hinh 8anh prec chiibQvv i &il cliénk HL t r €ng.
Nh n g Hb kinh nay khéng chg ng ¢ vai tro ¢ a crown ether trong hoa& ¢ h
bln, ma con mr, ng tiQn n £ nggd ng ¢ a ching trong phardh, nhch dthg

cation, trong héa tt xic taic va nlqu | oarlién quan khaf45][11][77].

Hinh 14. Minh hod. ng d ng ¢ a crown ether trong hdac vd ch - khach

Trong cac nghién @ phat trid crown ether, vic tichhpcacdv . ng t hhm
vaiobh k hung pol yteahhhnetr  ngavp chr fi'tidn ntng v~ t h
squan t ©OW akB g qdkkoahc[83.MHodunh@lod nh©n thhr
I ‘& g vao &l tric crown ether, vong benzenév |~ " IL'@& 8 d\ng ph
bi/h ntH, tt nén cac ‘hbenzocrown va dibenzocrowhai h h p cH tiéu b\
nA tinh" n ‘nbhinhhcva ki nt n @clinih  k 2. ¢ Wongtctov@ mt cach
linh hott [50].

Béndh h x mggh€ ¢ §c n h © il tlichpblyether, ni@ n d c
nghién cu gfn L ©y dpetrlng gao Yic thay th] cac nguyén t oxygen trong
vong Rag nitrogen heb sulfur, tb nén cac hazacrownthiacrown S t hay L
nay mang® nh ng bijp " il ang MWQLH  t 2 mth cBltiGcva kiin £ n gi p h
trig aphant, “ngthi | ~ m t £%gcht 2 nhakhungwbng In. Cac
nguyéntd t nh<€ ni t4 olge nodeh@ng tam Lewis base giau electron
cokifintng h3nh t h hryhd ra§ ding@x@ham gja ph tdi ¢ i cac
cation, trong khi sulfur gép fh Qi éhnhphanbmd &l ectron ny =~ t t
t €hng nh&chdtk t €hn@@n ¢ iScéac ian kim I nhém rHg
[69][28][70.
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Ao o o
@ D @O @ |
(@) @)
@oy ~——
(6) (7) (8)
Hinh 15. CHl tric crown etherdp v i vongbenzene

Chinh d&ii trac vong In HEthO KT h p v i cac nguyéntd t phan b LQu
trong khung L « Wiin¥g troa i bet wong rd@ h ¢ roonkhda v
h ¢ khac nhau. Tinhcml ¢ ¢ @ i cltion, ki n £ ntdg phtc bQrva s L Qu
chnh d dang QYmHuckl  t r Yaaanbhw g mecihng i ngrng rdi, t hdéahc
phitrnhdhdh g i on, x/pic c & Boctifp®h ) i ttbng nghién cu
vdliu v~ ¢ smmkc[68][78][36].
14.C8c pheptnmghphcrown &t her c¢ch b

Stnghp crown  red hdt®y khadi #85ng qua quéa trinh ghép
nNi c8c Ypmdehrh, L'd r ongquy}- nib€l © L -Wdgthanh ng |
clh tr Yc pol ycamordgenon .k 2\ hn g hc&cadthirth tlanh L €
t c§c ‘Inhil Quidraptdnt hotbtr cti/pt cac tih chHl phu h p vOmH
khéng gian va chc  n 6%). €6 ba cach phbi/h W ng h p cac crown ether:

@ctu tr3mh Lhn gi

(b) Chutrinh K} h pv im tphant k h 8§ ¢ ¢gillAQuat 2 nh L.ng v

() Ng €n chaihdbb n L hgih ng\hdb khac nhau.
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C == 0 G = O

Sh 11.C§c ph<€hn bi/hp mgd p crewh ether

Trong qua trinhmghp,pHin. ng L - ng Vv k6 ‘mgidnmo thanh mu
phfn ng ng®©rmd nigng vatkedng t” - n g cvowmegher. Qua trinh
L - ng Vy, nrga fukédiichiy i ¢ a chditham gia pfin_ ng v i nhau theo
kiWiniphant haymtqu g t r 3 nlha ntg8m ghnit Ccn§ucbudljohing
~ngVvimtphant khacn h €m t ph[n_ ng lién phan't. PAn_ng[nh ‘m&
bib nypt chinh:

ni dai chiéi

M. c ., d dang hinh thanh vong pithu ¢ v ' dai chui. Trong qua
tr3nh Lsn¢gEhngmgd€mguyéntvast hay Bntropy sau
Ihcacme , Bipdhg v, ng kIQEcn Hnbhialih ‘m@/hhiu
siiiM ¢  bBi/phdhgvong coti. ‘& L' § n h  dpi tnggqyiiaght " tli
chay chof., Giatr n ~ Yt mlc cao nll il i cac vong nh (n = 3, 4) do tn t4
bi/h dthg goc I n, trong khi bih dth g g4 ne ¢ fli thiwi® vong sauehh . "i n
vi c8c v, ngctrang bikh2noch bjphd® g v, ng t tkilg | ° 1
hpgabihdhg g-c¢c v~ t<€hnlglit.s8cnlké tdodnggd an
k2chcltnh&€ n > 14)ngcatcBumdho gdhépfin Hh - n §wkad 8ng
bi/h dthg hinhhe, khimh n £ mgbippddgdgn nh€ khWng L&ng Kk

B! n chrt cva cac nguyéna
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S ¢6 mHg a0, N hotb Strong chui ttb Qi ki n thuch [ i cho s hinh
thanh vong crown etheWi ¢ thay tdlm t nhém metylene bag cac nguyén t
khacitc ngkQr h  hX djflgfm t €©h g g hi &g khdng gian trong vong
n@ nHyitl L¥%ng tr onghpagacsh thtng Yonghnh va trung
binh. Tuy nhién, trong cac vorign  h farh, * tg@ a cac dt khong rd rt vi
ngay ¢ khikhéng coching, @@ t €hng t &d nigrhdinkgdngrin tH.g

Céc ch t tham gia

Vi ¢ 6rg vong crown ethenmong mint m t, hai thanh pfn horb nhiQu
hhb nh “mg®inhiQypt.Vid, trong qua trinh" thg h p dibenzels
crown6, catechola dichlorodietyl ether cé thAph[n_ ng theo KM m t, hai hdb
ba thanh pfn  Witb thanh monome(9), dimer (10) hotb trimer (11) t ‘€ h mg
BJmg c §chi tch@dy nlpiin_ ng, ciing ih n hd@ucleaphik, base

nhémth/] dung méi va'nn g, , dua trinh’tng h p c6 thAtho ra cac crown ethed

&
o@ OK\ Oﬁo <:o O O‘>
LS 0% :
o Ououo’G

9) (10) (11)

Hinh 16. Cac mono, di, trimer crowgther
PHNn_ nggda KT h a ifu ¢la chui podandlWttb thanh hp chEl crown
ether ph thu c rdl nhiQu vao khdng cachca hfaiichyil’t ¢ | ~ fukha i L
cang ¢n nhau thi kin £ nly raxpHn_ng ni phant cangln . Qmay lién
qua/mviks dngmtcation hét | ng, trong vaitro mtph it tdn th i hotb
| ©u d " i€cho khép cacldé ¢ smtht tdhphpxungguanh i on d€h
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thwtheo hinh 8hg tron heb hinh dhg ban nguyt ,  k h i Fulpedand 8cdi L
phin. ngkfhp do "dldgii€enhau thidn.ethhhbayi sh L
1.2[27].

oY as o™
O, & O\ 0, : .0 O o)
[O \\\\\\ W 50T —— RN [O O]
0" "0
O 6 O/
(12) (13) (4)

Sh™ 12.Ch JjpHin ngtngh ph pchi(4).

P h_ _ n gso@hg&ipom tosyl

Crown ethe16) L ‘& f ng h pt ditosylate(14) va thiol (15) bag cach's
dng phehn’gebiokd i Kallsgvacngs [17]. Trongl -, det osy
(14) va 2mercaptoethyl sulfu¢l5) I' ‘& thémvaol ' ng thit cac phunh git
riéng bit v, i dung mdi DMF yi xic tdc CsCOstrong23gi - 6 0 AC “(19h L
Sau [n- n g hdti@ hanh trong 18°gi Qua trinh X ly va tinh cH]ti/p theo
baagsb kT n h aattiacrown ethefl8v. i hi' u subl 86%.

o O
0 @)
+ O O
> s
OTs OTs 60°C S
(16)

Sh” 13T ng h p crown ethe(16).
Ph_ _ n g Yng hBtipeo khundién ki c6 5 dAng ion kim I

Quatrinhtnghp t hneho. mij€6 $b “LcBraun va Tcheriac sd, ng
IFfn FU t i °n v~ o  ngh mcad & Gulkitk lo4 ¢ atphthalocyanine t
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phln_ ng ¢ a pyrrole va ediaminobenzene b o-cyano benzamide b cac hp

chil lién quan ca chang vikimlod . Nt m  tiS® PHBm ph @ « ~ ¢ pBan

I trong quatrinninghp pht hal icohmyeninvla phtcdaironca
phthalocyanine.Thttng 'hiu ng k hun g’ c ag dny chg qué t8nh hg
hpcacvongIn c hhaoohiig ntm 1960 khi dBavwiddlf v- H
nivac L'nhkhung hinhthanhliénkgca i r on i o mhcho®agiphd -, E
¢ a ion kim Id4 cé thWwgitp cho plin_ ng Xy r a tnhg mang mue . NE m
1960, Curdng Nik(Id) Wthv¥dgu(glul§ tlr3nh n
cyclondiamine vi aceWtbner al bi sami hoethém Admephco n e
di a mWtethath ph c tetraazadiene. Trong i "tng #p, vic s d, ng

khung cé phc kim lo4 la cfnthif Wd[yrapdHn. ng L - n[d4.v , ng

Cac vi d vQcaccachtlb vongl. n khéng ¢n khungcé6 &b cl ngc L« L
bi/t' JhL lackel s L « 20b §pdn o @a I,3diamnopropane
monohydrochloridg17) va biacetyl(18) L'WY thanh(19) ch’ c6 thWk[y ra khi co6
T 24). Viacls ydchg cad ien kit Sikront
usaEt;, a i ph¥n crown ether.

mHug a colal t acetat e

t
cacpin ng c¥n/gs di a ¢

(@) (@) . H3C CH3
ST I+C° I
NHaNHCl e oH,  Hee SN N “CH,
(17) (18) o)

i. CH30OH, KOH, 2°C, Co(OAc),.4H,0, 25°C, 12h, 30%
Sh” 24.T ng h ph pchiicrown ethe(19).
Ph_ _ ng o@g\hg&mides

H p crEvong m v. i nhdm chc amidelachll t rungn @ s t h €
d. ng trong qué trink g h p cac crown ether khac nhaulBhng L - ng Vv, n
thWwe ‘& th c hi n blag cach thénd t N vao desterhotb diacid chloride, hieb s
d. ng pHn_ ng ¢ ng Michael cho mt esterkhéng bdo hoa. Ve b sungN vao
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diesterl. «¥1 d/jls f nghpnhik bi sl actam v, ,ng. "QUE§ tr
s dng ph€pmapush, kh®ng yéuFa vQL, pha lodng trong nfl  ‘tng €
hp.Mtvid vQL @ nay la pin_ ng gi a 1,3bis(2 -&minaetylpropan)(20) va

diethyl malonatg21) t h u’ ¢ Bis@mide(22). Kh cac nhém amidedmg cach's

dng borane/tetr atydah(2® { 8 h a.%. Lithibnu aluthigum
hydri de ‘cbmg gWkd atiee[67].

N NH HN NH HN
o 0 NH HN i i
+
NH, NH» e} 9)
(20) (21) (22) (23)

i. EtOH. 72h
ii. B,Hg/THF, 24h, HCI, KOH/CH3OH, 80%

S h” U5.T ng h p azacrown ethg23) s d. ng amide.
1.5 M ts _ngd ngc acrown ether
1.51. Ha' t tinh khang khet n

Cac d& xuHl crown ether cha bis-benzel5-crown5 va cac phc sodium
iont €ehmg LU engtié@cuval § nh Ytingkhdangkhhblag ph€hng
phéap khdkh tan trén nigu ch ngvikhiqq Gr am d<€hng Jjqu chBr a m
thby ching tWhin k(fnt ngchjttl'ivicacchng Gr am mm€hng
Staphylococcus aureusStaphylococcus epidermidislisteria monocytogenes
Micrococcus luteusBacillus cereusa Brucella abortusc | n g nh®gGa;c ch
am g m Shigella dysenteriadype 2, Escherichia coli Salmonella yphi H va
Pseudomonas putid€ac d xull crown ether nay v cac nhém thl methoxy co
nng, 1003 OM Whie hdttinhfi Lia i €ac chng vi khihtrén Qo i
tha v 14, cac belate (25, 26va27) ttb phcv i Na'L ‘& phathinlacokfn £ n g
ch ng 1Y cac chng vi khigy mth h h h.ri cas fop ciHl bis-benze15-crown5
(24) [30Q].
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0 0

O(\ /\O _ Q N O(\ /\O

. 0 Ao AT )

0 0 0 0

K/OQ OMe OMe K/OJ
(24)

0 0
§3 3 O w5
[ “Na. j@ o~ o “Na'" ]
o" 0 o I "o
o/ OMe OMe o/

(25)

0 0
§9 0 O w59
[ ‘N, j@ o~ o @ “Na, ]
o "0 o "0

o oM OM -

L e (26) e L_o
o) 0
oYY hgue ome [N 20
o" I "0 o™ 0
I S
(27)

Hinh 17. Cac d xudlcrown ether cha bisbenzel5-crownss.
1.5.2Ha' ttinhg ©yctAbaoung t h_

Khfntng gt@bpoclahpchlaza r own ‘ect hlea tLh& ng q
nghim° A"'ng, 50puMvyvibadongflb "~ o urnug gt WwBM@pHiin g €
(A549), um@gEMCF)v %~  unaggtahepG).&ng ¢
ch/](ICso) trong s phat trd ¢ a ]b © o° ¢ Bo&ah v i doxorubicinv, i cacl’ i
t “@g th nghi m 1a cach p chHl (28) va (29) (Hinh1.8) .  H &, réac hp chdl
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t £ ngng kHeh £ n g _ gt@hao ttong cac/tbaoHelav i s c6 mHug a cac
chlorideion hotb sodiumion di chuyw qua mang/ibao vat h ¥ qud trinh nhil
caniBa g nlti] qua L% caks?ke mdah Gir i loth chu trinh £ bao
[18].

o. 0 O O
FsC jj g }
_/ v O\
H HN &o oj
FsC —
(28)

d o

f e oj;/(o g _,} oj;/(o or,
x

DH AN— ¢ &o ) DN HQ

FsC — CF3
(29)

Hinh 18. Hai azacrown etheN , JKidl{dithiocarbamate),10diazal8-crown6 (28)
va(29).
M tnghiéncu k h § énhdhkdttnhchn g t t ringuitresci arcéc

d¥ xul acyl ether trén cac dongjlb = o  u n W mbd hngy ¥bao gm HBL-

100, HelLa, SW1573vaWiDr,¥v ci spl at i nc¥ d ngdamohgib 5 i d e
chng dehn@xHg§choty mc  Hod nlg t €hng L€hng
tJbao WiDr. Bén éhh L -, hali Al z Hisljditbiocarbaneate)n16 r
diazal8-crown6 ( L(ZB} (29), c | ngc kifsati@gn n £ nng urg h
t h@vlicacdongflb ™ o un'g cunge geEHela229, ungh €~ tgu
tr ng A2780 va bih thwA2780 khang cisplatin (ci82780).P h ©n t 2imh L «
mt _hg@ip och m i trong thit k/jthu ¢ d a trén cac phc chdl kim lod. C
thwcac phit azacr own éedghetr v kphiinunio® cho thy khl
ntnlfgthhon L SWiidc kitvi L2chgt 8§qud L -Gtimh@mng c ao
ung t hi®acplocchd t hTng. t h&ng cb sung dag catien
kimlod kiQn nh€ HaK hehcxontiptc gi a utl £Esinghd i
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¢ a ching, thi n hdt t 2 hthi sory@cisplatin m tthu cchdqhin L an g
Lesdngrng r «iQtrunginfy@ L[

1.5.3.Tac d\ng von chuy@ thuXc

NhiQitihbh t r ong ché@hd W« fo- f Suwdp vik di thi n
hi uqu ¢ a qua trinh ¢h chuyd thuc. Cipgtth,  v- o nitm 2mgo 5,
s L «Jphthidnh nghién aw HEtinh nhit | n ¢ a cac phc chdl tt thanh gia
naphthel5-crown5 (30)vab nionkimldd kignti t ht ng qua Xphl®p L
L3ng nhit. Nhdm nghién cu L « "nk 8ac thdhs nhit _ ng ch cht, bao
gm  IbQiphc,Inh “fg€a dung mti v~ Tivihgatgnhp en
ttb ph c. K/} qul” cho thyy ph ¢ chHl gi a naphthel5crown5 v °  Ca’n c -
'nh “wtr@, ch yunh t €hng t §anthh varsht €lhin g vQkiet? ¢ h
t h e&yi aphan't ch vaion khachNh, ng phat hin nay khéngchl " m r § ¢ h
ttb ph ¢ ma con nah mthh tiQn  n £ mggl ng ¢ a cac crown ether trong fhik/]
h vchchuyithic ¢ <h nll cva hiugu caoh h[66].

5%
Lo oY
(30)

Hinh 19. CHi tric napthel5-crown5 (30).

Trong thdo K qua, vic  ng h p racac crown ether m & JRthhiQu
ti/h b trong vic s d ng cac hp chHl nay trong cac nganh khoadkhac nhau.
M tvid tiéubMW k h8cecong v © o n L i Falfloovd cng s , trong
L' nh- m _uoglikdghp thdnh céng vong phosphodiester liéff ¥ i
disaccharidg31). Cac hp crdl nay thtWhi nnhn gkl t 2 n h Folbitguand T L
tr n g i\ ivch chuyM thu c, bao'gm | IbQh hdéa hc cao trong mt d[i pH r ng
vaklfntng mang2&h ©m, cho phd®fpv cchckatign t €h
kim lo4. Trong cac nghién w t/p n i, nhdmtacdityptcm rng t hel v i
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trac bRag cach'tng h p thém nhQu dq xudim ivakho s §t kb@nhca §c L
ch¥%ng. n&nlg<nghps T h " mMh cing CcE&ghkénrydwn e

phant sinh héa va ban sinh héa, bamyd™ d¥ xuH uridine lién K} v i crown
ether (32). S k/J h p gi a khung nucleoside va vong crown khéng diny tri cac
b tinh sinh hc v n ¢é ¢ a uridine ma con’bsung kif n £ ntg phtcchnl ¢
v icacionkimlId,t L - t @n o t tmigl ng trong vh chuy thu ¢ [19].

HO o
PhO™ 0.p20. Ni
6° Y O
o o) oy N
| O H
8 o om o
07y 0 0

O

(31) (32)

Hinh 110. H p chlcrown ether mi (31)va(32)L - n g vdadhui thic. v
Ntm 2013, ngisul «v phu tmt b rhydrogel polyN-
i sopropyl acryl amiicdiep o SPcNdriimeey, xEighat t
nhch "nb rRag hydrogel lamtvd liu  mafygQnl nt n g ng ¢ ng ndy
chuyW thu c. Vi ¢ K/} h p crown ether vao th g . ilpo§mer khdng chtch d ng
I & tinhcltichnicionvncogca ch¥%ng m” ¢ nhdych btravin
et h'dvislt haynhik  VaHdnchiiongca mt ing hary@ t quan
tr ng trong vic kiwh soéat qua trinh §i phong thi c.

KJ/Igu nghiéencuchrariags hindinga c¢ § ¢ criwn ethevtrong
hydrogel tb nénnhng t €hn gt t & c @ipglymgriva cac cation, L -
nh "M L WMjgkhka £t ng t rveh nlg§ kith thich cah vd Ii u.
Mhodis gi a t & nBmsupgimpifn n midyibnga cr own
chjt €hng 8 cthtn h W l@vchnh tinh ciidivd ly ¢ a hydrogel mt cach

hi u gqu". Nhin chung, vic tich h p crown ether vao hP N1 P A M _tigunintc h

t h§

et he

r3ng cac hydrogel M nay l1a nhng o xudl Fylirivd v ng, cokfnt ng Hiang

s kiwh so08t cao hhihu dvacaong d pghySimh tig thh [43)].
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Mt .hg@poch ¢ L §olilv®cngs giithiu v o nkm 2
| i °n Jpwvamd phng cac kénh nanohSy c[m v i ion bag cach's d, ng
cac crown ether rfln ph c v cho y h ¢ lam sang, [dn bi/h sinh h ¢ va phan phi
thu c. Trong nghién_cu nay, nhém tac il « Jitk/fthanh cdng cac md hinh kénh
nanoionda t rammobdnigls5-crown5 v-aminbbenzel8crown6, qua L
taiith ¢ BL -cAmg vadhtruydr i on  t&€bng opn sinh hct nhién.
Cac md hinh naywhhi nkhfn £ nXpchchlic “ilvi i on Na v,” K
thém tQn n t_ragrown ether trong V& xay d ng cac h th ng mé phng sinh
h cvaphatticacv li uchc n L/fhgm it[44].

1.6.Khai quat vQd vong

Céch p chiid vonglanhnghpchicoddh tr ¥%ac v, nghobt r on
nhiQu nguyén't carbon ca v , ncghaylthgb i cAc nguyén tkhac, gilad t .
Trongth c v} d t ph bi/h niE AN, ti/p theo 1a OvaS. Tuy nhién, ni@ nguyén
t khac co thwhinh thanh cac liénfkc ng héa tr' n "nh tb nén &l tric vong co
tfmquanirn g L ®roog héahcd vonghin Y. n&ng ch¥ 1T |~
asenic, atimony, silicon, selenium, tellurium, boron va germanium. Trong snit
t T n@h p, thdn chi cac dt” 1a kim lo4, chng th nSn¥& Pbcé thL ‘& K}
h p trong cac hth ngvong. Trongmt b &§o c&o0o nitm 1cwp@®, Li
Héahc c[imnvabléah c. ngdng (| UP A C)d 15«gugéh trt gohdm h
| 1/n rhém IV trongblng t¥n hoan héahccokfnt ng h 3 mhtracvéng n h ¢

V. i cac nguyén t carbon[58].

H p chidl pyridine lamtvid ki nWvdtitubmMvQd v, ng IIhhn g
nh€ng aa Hbittrogglhdbahchu c¢ h. HItrGonmyg miaguyén't
carbonca Vv, ng b e thayehdhbang tgwén't nitrogen, song, sthay th]
nay khong lam pha vt 2 n h t diiitbdo hoabayphan® | e c tbr otrr_@n g ¢
h benzene. NhL - , peywhi dliuy ct rth nb&ocah | ig n h
ngthi mang tHitnmhéa ' cH'thug anguyén't nitrogen T€h n g

t , vi cthay thjm t nguyén't carbon trong vong cyclohexan&dy nitrogen &b ra
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piperidine m t d vongnot h /g g trong dili tric ¢ a nhiu  “cc €KL Nitrogen
trong piper ifdi@ennhctihhmbgseatp pPHhnh _taphidmg t ¢
t.

Gi a hai tthg thai gii hthnay mtbénladv, ng t hhm (tpyr i
bén la d vong no (piperidine)t’ n td m t lo& cé& dbli trac trung gian cé nt hotb
hai lién K} M tronmg hvd ngng Nb&n b«o h, a
dihydropyridine hay tetrahydropyridine,Whi n tinh chdl trung gian gia hai dhg
chi  t r YcCngthri é6mdt tinh sinh he  LYag. Ghinh s phongphtd \Om ¢
I bdo hdavashindinga ni tr @gé&mti k p ¢hdd vong co vai
troquantrn g t r o n g thif kjahandt®@atnghph uc h77]

N
H
Pyridine pihydro pyridine Tetrahydro pyridine Piperidone
(32) (33)
H
O O T
)0
N N N
H H . . N-
Piperazine Morpholine  Quinoline Purine
(34) (35) (36) (37)

Hinh 111 Mtsdv , ng Mhn gi

Cac vong c6é Ae6nhiQu h hitd nguyén't, cé thAgi' ng nhau hbb khac
nhaugin g i€ (3439 Wm rng | @ndy, cac vong khac cowh
L ‘& hpndivao mtd vong gc . Qumay lam phat sinh n@i h th" ng vong
m i,vid n h €p ditl (36,37.

B3ag cachsd XD lién K} n H:€133826 h th ng vong d vong khéac
nhau "E«bB® c8§o v~ o ntm 1i9a3Hd, hydrbgémt@n L -
cac vong nay co W ‘& thay thjbag vd § nhém th] bao gm thi [ cAc nhém
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ch cph bi/h “ilvicachpchib®o v~ M duiRarhangkfiu h p chEl d
v, ng Bk N inhiuh pchl  k h°& Eng B ©m i ngay[6].

O COOH
ok e TN
O,N NY N)\/[ \]”N COOH
/ LA |
\&N HZNJ\N N
Metronidazole (38) Methotrexate (39)
|
I\ O S
COL 0 8y
o ¢l N HN N
| Py | )
» N
@)
N/
0 /
Papaverine (40) Chlorpromazine (41) Theobromine (42)

Hinh 112 Cac hp child vong trong t nhién

Céac hp chiid vong khéng chlakfqufc amts n | cnghiéncuf ng

h'p ma caic nha khoa b c 1 ng B «ac tvénhgnd veng trong viamine
coenzyme, p o r/psaby §, DMA, RNA,h. ‘€] i thucwd cé =l nhiQu

h p chHich anitrogen, ffu W} 1a cac hp chil hotb o xubld vong. B i vi chiing

co tinh base uvatbthanhmuivi c8&8c aci dpchHtt todvdt ¢ §c
| ©u ‘lthil Upd ittngi al kal oi d, ng - n HEINDR 4T h u i
ng n"y lTcun t.regWbko gm d nh ng h p chico nglin g ¢ | iy wd,
LFobitlanhnghpchdt mt i ° ngbMB. Fon t 2 Mg acatkalolnl khih
chingdd "~ ngcchif|xudibdag aci d v~ Ulsagbas&achigoulay |

m ttrongnhng hpchitih uc hful t i’ t phandeva nghién cu .

L« t O @ BOBOBR | kal olictif Upk W€ hhn
hin h” ng ntm _tuhiontgnhi@dgdng $Ln- ckb- tlr

‘N e
1 Dcphéaa | k a |
Genhtghll v

tric. Chang xti hi n trong Hicl cac b phcdh cathcvd , ° ng @ ¢ a cac

h p chdllién quan[7].
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SIn " Ihgah cac dvongch anitrogen vasulfurc 1 n g We ‘& tirm by
trong cac 161 dfu m khac nhau. Trongnfli ntm, t hachini&cac™ ng
dv,ng c¢- khung py rbdgicack nhit c p¥%®g Qitkiino n € |
khong co oxygenM, t phathi n hb & m i vQcac d vong trong t nhiénl. - | ~
cac pyridinecarboxylic acidll « ° ¢ p®at hin trong mt thien tit h  r’mg x u
Canada (Bh h° Tagish [57]. Nicotinicacidv © hrgiphaiica n " c ptiaetp
cung v i 12 o xudl mehyl hoatrong thi L\Wwh L -

COOH
I 0L O
N N">COOH 7
(43) (44) (45)

Hinh 113. M ts d vong cé nhém che acid

PHn_ ng DielsAlder la m t trong nh ng pHn_ ng quan trng nidl Wi'ng
h pcachpchivongy © n - _ dahgrflythadh cacls ph¥n d vong., dthg
I h n[n ik, N6 bao'gm pHn_ ng ¢ a diene vi alkerehokb a |l k yngeHn t h €
'ng ~d&Bb fulv i nhém hat electron. Alkent ©€hn g, i t48 aguyén't
carbon 1,42 ¢ adiene,nhn g t hwQliénk} "E®\hin tronh6 Sh L
Thingndg,henh - 'mt méblkedla doxuti car bonyl , nh-e
thWs dng cyano, nitro, sulé¢ok¥yth cagiPrdhk®é
dienophile. D dang nleh they raag c6 nhu ¢ §W hg hlp céac d vong Bag
cach thay tijcarbon yi m t hotb nhiQu d t* trong d hai cHditham gia

F.)h Me3SiO
_N =
— NPh
oA
Me3Sio/& 070 0
0™ 5"=0
(46) (47) (48)

Sh 6. Tnghpdv, ng [hhb3ngpkr. ng DielsAlder
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PHn [ n “cc®¥n hin YL Qlch a khung d vong. Nhiu o xut
pyri dicnsedng®mciii cchljbhm pr ot ongéac thic o mch €k h
Di me b o n” nmth hvgng Pyridine va indole, cho t§ gia tr ¢ a cac dvong
" nhiQu _m&tac dng khac nhauchk ht ng €©ucHittriic°g thwm Qu nay
khtng c - Bitrgelpyidine quante g i ivi ¢ QLtf b nh Alzhémer
h h n Hi triic irdoleD €c pi¥n d vong t ng h p FUtién la antipyrinem t d
xuHl pyrazole cé tac_.chg gim L aulsv ™ tHeraspgintudwi g Knorr
_ng q ng phat hin vQphenylhydrazinea E mi | W inghcptaetipyring va
L& dgpbgsangcAv ~ o n & 6. P8 3L ©ya nhthinp,y mign & €t h €
dung phih pv i benzWwdmilhaulthwiém tgmng viem tai gia.

1.7.M_ts nghiéncuvQOm ts h pchbld vonglHo t r €ng
1.7.1.Piperidone

Piperidone 1a mt nhém céac hp chil héa he ¢ - Khungi t €hn
piperidine, co trong alkaloidtn hi ° n’cv "d “AMé@n thlic. Pi perd done
bi/J 1& thwhi n cac hét tinh sinhhc LW g d n h € K4n 8himg oxk Hoa
chng ung t hého fJhga@yymL L adng cithn gch ng HIE,...

Pi per i dghimthla®tkhung dvong quan trng v i ph hot tinh sinh
h ¢ r ng, bao'gm khang khdh, cikng oxy hetjhao, gh@yg Wing th
gilm L a u ho# tinh khang HIV.

Trongnhn g nfam L @® Qb rul piperidm e I° e phéit @M d a
trén chin I ©@ phng dill tric ¢ a cac alkaloid va steroid hhién nh ng phan
t vn ‘lc®il Jnbyv ihot tinh sinhhemth h v "thg.lVac t ra cacd
xudl t ©maygho phép mr, ng khoéng giankdh t r Agahicuigdp Cch s
I'Wkhlo sat mi quan h chl tric hol tinhy © L 8§ nh giugu sithhe §nh
¢ achiangvicachpctiit nhi ° n _ rg®hngg]qut h u c khéhg ch
lam n i bd vai trd ¢ a khung piperidone trong'vd [n h i ¢& hot tinh sirh
h ¢, ma cont tigq Qfuan frng chovicthif k/jvati €©u h- a ti€8c ph
ntng tr om gcenll® i[40][42)26].
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[ﬁtk~ HOWiﬁ]fo

N~ ~O
I NH,

1-methylpiperidine-2-one (49) 3-amino-6-hydroxy-2-piperidone (50)

o~ N
1-benzyl-4-piperidone (51)

Hinh 114. Vid vQpiperidone

Cacad xudl pi per i dgomind valtedo quatitn g tronag | or
d ‘& ph¥n thdng qua s xuli hi n ¢ a nhiu hdt chi co gia tr 1am sang. Chng
hth, Prodine(53) la m t thu ¢ gfm L' athh thon ¢ nhém opioid'tng hp , ol €
S dngtrong kith s o8t c L &w /pinthg. Fentanyl54), m t d¥ xud
piperidone khada opioid t ng h p cé tac ¢gng nhanh va th gian ban thi ngda
L& ngdngrngrdaitronggm L aw d¢ao v~ t toobnthilgJlOy m
h p v i cac thic an thn thu ¢ nhémbenzodiazeping25).

2L
\)J\N
[ij OCOEt N
N N
H
4-piperidone (52) Prodine (53) Fentanyl (54)

Hinh 115. Piperidone va cacd xudiquan frng ¢ a né
Mt phe€ehntgibp h&g d Wwnngh fdx xud piperidone(58)
la pHn . ng PetrenkeKritschenko.PHn _ng tng h p nay s d ng alky+1,3
acetone dicarboxylatésh), benzaldehyd€56) va m t amine (57) lam cac thanh
phfn b faun Th i ' mg hnthp®hn ng "¢ €LUin [h€udurtg médin g
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n & hab ethanol, tuy nhién[a pp¥n b t h ™ mchkhdt tihh@t do xudt hi n
nhiQu t chidl ph, . Céac nghién cu cho they vi ¢ B sung xuc tac acid khérgn rat
ngdh th i gian pHfn. ngmaconpfthi n L §Whigu sudithul ‘& [51].

O
O R{0,C CO,R
Q . 12 2R
R102C\)J\/COZR1 + RZ)J\H + R3-NH, Acid r‘ji
Ry N R,
R3

Sh° 17.S d ng pHn_ ngPetrenkeKritschenkol'W ng h p piperidone

Nh ng di ti/h quan trng trong tng h p 4-piperidone théng qua ph_ ng
n g€n gi atcac hp ch carbonyl yi ammonia het6 ¢ &c amicne L
Prostakov va Baliah nghién e mt cach h th ng[59. T h e o 2,&diaryl-4-
oxopiperidine3,5-dicarboxylatel*€ ¢ ttb thanh t phfn ng ng@hamtt
alkyl b-ketodicarboxylate, imt a |l d e h yacammohidhhidbrm t amine lak
m t. PH[n_ ng ba thanh gn nay cho phép xay eg khung piperidone nt cach
hiugd, “ngthim r ng ki nt n @ clinh di tric théng qua sl a chn

nhém aryl va amine thich p.

R4-NH,

_CH,COOR Rz -CHO
0=c{
“CH,COOR
ROOC COOR

(59) (60) (61)
Sh” 18'S d ng pHn_ ng Mannich § ra 2,6diaryl-4-oxopiperidine3,5-
dicarboxylate
M, tvid khéac, 2,6diaryl-4-pi per i dthaydi] & @& C3vaG5Db i
cac nhomalkyl. M ts | “@gln4pi per i docrdeag hipbag pEn ng
Mannich s d. ng ketone khéng no, ¥ cac nguyén't U-hydrogen cl hai bén ca

nh-m carbonyl, aldehydebanng8].v" ammoni 1
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ArCHO : A
I r
W)K(R?’ NH,4OAc Ry
R
Ry Ry 1
Ry §
(62) (63)

S h” 19 PHn_ ng Mannich vi cac d xut ketone khac nhau
1.7.2.& ng dAng cva piperidone

Nghién ¢ u vQpiperidonet | ©u L « fgbhanh®%omstahacng h-
ch y/u xoay quanh vic khai thac khungtl  t r YWphai tivg & § c chdl €
tiQn n t rHgnmo x §nch LW’ tlr ©n g ° phchdbhi ncd§rotrorty cac
sfn p¥n t nhién n ko bi t, nhém4-piperidonexul hi n trong nhQu dall tric d
v, ng [Inhted hdhgtinh sinhhec “ilv.ih thfn ki nh t r ogtlyi €hn
clng | " chHl thc quan trng trong ca&c ' hla v, ncgth pmh €
benzo[a]quinolizidir2-one va indolo[2,3-a]quinolizidin2-one M, t s d* xud
thu ¢ cac khung nay thhi n hdt tinh sinh hc  t €©hResperpihev n ‘lc€
dngWILltt £n g/apvaymts riloth tam thn (bao gm tam tHn phan
i 1).

Bén ¢h h L -Q alkaldidit nhiénl « ° & ¢Bi nkth ch a khung 4
piperidone trong il tric phan't. Cac vi d tiéu bW g m: aristoserratine phan
Ido t loai Aristotelia spp, éaeokanidine A_t |a Elaeocarpus kaniensisac dh
xuHl 2-aryl-4-p i per i do at cay monHeithigsalicifola (h Lythraceae),
myrtine t Vaccinium myrtillus tropinone, euphococcinine tEuphorbia atoto
adalinet Adaliabipunctata ci ng nh€ al kalophadthd bmer p
biwi Petrosia seriataM, t s quinolizidine alkaloidn h i@panineva sparténe thw
hi n quan h chl tric gn g liih piperidone trong qué trinh sinhng h p.
Ngoai ra, cac alkaloid tchi Lobelia Erythroxylum Datura, va cac loai thuc h
Apocynaceaec | n g ¢ Ha€céo cha cac dvong piperidinone heb tiQy chil
piperidonet o n g " ong b thAnE khung alkaloid @ chang.
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H
NH

et
O"H

elaeokanidine A (65)

HsC,

H;C._N
HO H
H5CO 0
(66) myrtine (67)

Hinh 116.M ts alkaloid c6 cha nhém 4piperidone

Tuy nhién, gia trn i bd nhHig a4-piperidonen3n” vaitroca n- _bhh€
trung giantng h p quan trngtrongh - a’ cdaoda’hc §n ph¥nt nhién. T
khung d vong nay, nhiu h p chlicé hdt t 2o h | U €d’pkéat tiahanh
céng n W hinh, 4piperidone 1a  chHl trong qué trinh thg h p cac thic gay té
G c b n h$eucainevaR-eucainecac thic giim L a u . cth Miphenylpiperidine
va 4-propionanilidopiperiding cing yi nhiQu h vong phc th kh§c n h
spiroimidazolonera spirohydantoin

1,2,2,6,6pentamethyl-piperidore 1a chdl trung gian tng hp ¢a
pentamethypiperidine va 4,piperidiret €hmg Le¢ Q@dlamcd ngtn
chh hthtfn ki nh Qw "n tBéwdh h  Ecarbomethoxys-piperidone
hydrochloridell - ng v ai t r u kimih @lguag fang tramg qué trinh
f ng R p fentanyl m t chidl ch vch opioid nthh, cing vi nhiQu d¥ xuHl lién
quan khac, bao gn (+) - trans-3-methylfentanyl isothiocyanatg&’3. Nh ng_ ng
d. ng nay cho tBy tFm quan frng ¢ a cac & xuHl 4-piperidone trong phéat i
thu ¢ gay mé, dim L atish varcac hp chii hott tinh sinh hce cé lién quan.
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COOCH, (\Q
N N R,
R> R2
(68) (69)
S h” 1110 n Qi ch]fentanyl
N-Benzyt4-pi per i d o n'ecbaoicaodn diftrang Gisg®'tngh p ¢ a
cac piperidnecoHé t Zahl 1€4 L hn plo®ocacdxd fie@t an
th/] v tris 4 n hféntanilaalfentanil va sufentanil.

CeHs

O

N
C6H5§%OOCH3 CeHs*&gCOOCHa

COC,Hs COC2H5
Carfentanil (70) Sufentanil (71)

Hinh 117. carfentanil va sufentanil

Pi per i doaghinkhs hlu@hiQ hot tinh sinh hc quan trng, bao
gmgifm Laung cuhng t h€ Xv. Caclkigh@moy kch #cl ra
riag cac héttinh sinhhcgca pi per i dondhcacvtrilth2, avagu an
trén khung vongn § n g ¢ h Y% xud maogBhdm t]t h hUnv tti 2 hdb 6
t h @ bW hi n hdt tinh sinh hc mthh. Bén éh h ' xuHl hisn ¢ a nhom
methyl* vV tri2 hab3c 1 ng §n pt tpnhgg d @Y tink ¢ a phan't.
T c8c quan s §tL oAnydd xiHk2,6diaryl-3émethykpiperidone
cung v i cac thiosemicarbazonga oximet ‘€h mg < tt ra cac hp chH tiQn
nt nghottinhshhhc cao. ° Tr26diarg-Brmethyt4-piperidonel «
I ‘& | achnlam mc tiéu nghiencu v "¢t hgd p blagphln_ ng Mannich
La t §c dmbgethy methyl ketonecaca | d e h y dr@amindnibnmacetate
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lam cac thanh gim pHn_ ng. Cac dé xuHl oxime va thiosemicarbazonga 2,6
diaryl-3-methyl-4-pi per i doohng h i g cach cho gn ng Vi
hydroxylamineh y dr ochl ori de v~ t Ing. G& é@ntidc da b a z |
hc L «xdc®inhbdag ph<€hngH-MNMRE PC-NMR,vad i uph
kh'i.Cachpctdl n " y cdangldv@ ctinhdp t 2 n h nggmura, cd €
ticdnggim L a u, . cdh©vy hdt ttnh khang & [60].

R1

RZOCHO + OHCOR4
(72) Rj (73)
CH;COONH,
CH3;COC,H;
0
R4 N
VT
R2 R4
Ry  (74)
H,NHCSNH, NH,OH
NNHCSNH, NOH
R‘] N R1 N
(TN T H
R2 R4 R2 R4
R3 (76)
Rs  (75)

Sh” 111.T ng h p 2,6diaryl-3-methyk4-piperidone va ¥ xukd

M ts d¥ xutdl2-piper i d o n e’ ccphdrhign v L fBiQu hot tinh tha v.
Con njfeghpcacdaxudi2pi per i dmdfd rlbo@ g 1.Bh L
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b
©R1 — R1©\/\COOH R1©\/\[(0\

CHO o)
77a, R, = 2-Cl 78a, R, = 2-Cl 79a, R, = 2-Cl
77b, R, = 3,5-OMe 78b, R, = 3,5-OMe 79b, R, = 3,5-OMe

R R (0] NH2 O R1
1 — NH, >—< >—’

N —0 O,N
O,N 7/ 2
d 02N e N 0]
NS0
COOEt HO
"o Kfﬁ 80a, R = 2-Cl 0
_ a, 1= £ _ ~
N 80b, R, = 3,5-OMe 82,Ry=2Cl 4
81a, Ry = 2-Cl
81b, R, = 3,5-OMe
f NH, g
R2
Ri O
O ©\O/ Cl
ON OH N
SRS »as-
HO
HO
\@Rz N ©
83a, R, = 3,5-OMe, R, = 3-OMe (84)

83b, R, = 3,5-OMe, R, = 3,4-OMe

a, malonic acid, pyridine, 90°C, 2.5h

b, ethanol, TsOH, 78°C, 12h

¢, DBU, CH3NO,, acetonitrile, 0°C, 2h

d, p-hydroxybenzaldehyde, 3-aminomethylpyridine, ethanol, 78°C, 24h

e, p-hydroxybenzaldehyde, methyl-4-(aminomethyl) benzoate, ethanol, 78°C, 24h
f, p-hydroxybenzaldehyde, benzylamine, ethanol, 78°C, 24h

g, vanillin, benzylamine, ethanol, 78°C, 24h

S h” 112.T ng h p cac éh xud 2-piperidone
ChHitrung gian(78a, 780) L'€ctnghpt al dehyde t hhm
bag pHn _ng Knoevenagel N pyridine lam cidl xGc tac. S d ng p-
toluenesulfonicacid (TsOH) lam cidl xGc tin Westerhoa chdl trung gian(78a,
78b) v. i ethanol cho hiu stdl cao §n ph¥n trung gian(79a, 79b). Theo céc
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ph€hng phE ethl¥-ritro-Biphenylbutanoatéd0a, 80b) L' ‘& f ng h p
t (96a, 9®) bag pHn_ ng ¢ ng Michael. Cac’hp chi (81a, 81b, 82a, 83a, 83b
vagd L atnghp t r ° pac plfh ng coupling ba thanh ph. Hoa hc Id
thWea nhon pi pe xigklaiba heldethW4,5trans5,6trans bag
cach phan tich NMR. M h n h p ¢ m d xudl ethyl4-nitro-3-phenylbutanoate
va p-hydroxybenzaldehyde v. i 3-aminanethylpyridine hébt methyi4-
(aminanet hyl ) ben 2z wiant€bl € r o nfg & t®hracamhp chii
(81a, 81b) va (82a). Trong kth trung Lgian (80a¢ BOb) va p-
hydr oxybenzapid ey widenzyimel ‘& th]t ©h m g Wcho
sfn pMm mong min (83a, 83). PHn _ng gca hp chil t h o (804 @4
benzybminev. i vanillin ttb ra h p chii (84) [20].

M, t lo& cAc a6 xulll 2-piperidone min "y lcd §lh® @tingsinh o
h cla mttac nhan héalkt WL @ tr b nh Alzheimer. KJ qu cho thy riag Hu
h/} cac dq xudl Qlthwhi n khF n £ n gch/]L § n\yquéktrinh t f h p Abra.
Trongs L - | pchil(83)thwhins ccht tnhll “ik iquatrinhtf h p
Ab1s2 tly theonn g, (B9,11% 20e& M) . Ngo pich@a, (8lacv@c h
(81b) ¢ - Hb tinh chng viém trong cadtbao vi méBV-2 do lipopolysacarit (LPS)
tb ra. Ch¥%nlg gi wph ogetncyt okihelbvg@p. vi °1
Trong kpmdhi(83b) 6 thivh g £ th caal]bao thn kinh SHSY5Y chi}
d o, c tinh tfn kinh qua vic kich hét t/]bao microglia kich tith bRag LPS. Do
L., "@8El MmfyywiwilingWohattrMd t h“ " nh c§c ct &c nmgh ¢
m i WLQ tr b nhAlzheimer[74].
1.7.3.Tetrahydropyridine

Tetrahydropyridine (THP) lamh pchiith u ¢ h “onuwa nc ke /hi
v, i nhiQutinh cidlva ngdn g thag o r o ncghod lcvéhcong ngh V. i
ciitraicdv , ng MhTHPHnitd ch yh 3 dth g~ ng phan bao gn:
1,2,3,6tetreahydropyridine (85), 1,2,3,4tetrahydropyridine (86) va 3,4,5,6
tetrahydropyriding87).
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sNoNe

N N
H H
(85) (86) (87)

Hinh 118 * ny phanca THP
Ngoaira, cac¥h xudig¢a THP ‘fimtfyt®ngt nhién la thanh
phfn chinh cacachpchilalkal oi d n h B8) wbetaningB9) [fick
O 4 O
HO N | OH

Hinh 119.Vid vQmts cHl t r Yac TcHréhgt rhiégm L €

V. i cHll tric phan't LHb tha, tetrahydropyridine (THP)hWhi n nhiQu tinh
chii hoda hc va vt | Tthglth tiQd Qtho nhng_ ng d ng quan trng trong
h - a’ cdasinh hc phan't. Trong § cac hp chEithy ¢ h THP, 1-methyk4-
phenyt1,2,5 6tetrapyridine (MPTP) "Udlnnibd nhdl |, * cbif Jhlt ng rai
nh knfntng gO©ythgathé&ih ho§ dolprhmarkineonwgai ¢t
vithjl & s d ngtrongnghiénau c¢ Bbrcth si nh c Igiagac fith € L &
p h § @ trlbinh Parkinsori81]. MPTP cO kifn £ n[gn. rgnhiu  t hia kol L
tr€ng | Up°bmh Ratkiason, tao'gnt L ng tlsynbcleih 1 ywi a tt
biW hi n protein apoptotic Bim t B§~%c phdn eb caspas®, ~ nb thi lam
gilm biW hi n tyrosine hydroxylaseenzyme ch ch t trong qué trinh"thg h p
dopaming[81]. N nh nghiu_ngsinhhc HIL. tr€ng n“cy,x evi® TrPh 4
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m t mé hinh héa'hc quan trn g Whid phngbn h

vi cphattritd v -

Par ki mgwtph tf r °n |

§&alilu @ih@p ti@ni ntng.

Sh” 113 Ch Jjt B cng ¢a

Ngoai ra, &b tridc khungca THP

ng tng hp hoda hc W ng h p nén cac 'hp chdl c6 hdt

[34][82][84].
1.7.4.€ ng dA\ng cva Tetrahydropyridine

Hok tinh sihnhhcga THP L «
nghiencudotgn n tmgg n g Qiltrib n h

Té bao than kinh dém
va té bao than kinh Serotonin

Té bao than kinh
Dopamine

MP Thfh thFn kinh

"©_,ng d rig@ong nhidi cac plfin

t 2 nh cao

"t $ quanhtafit.ca ¢ ascac nha

T 1 Ahhrhfng ukainn hl ¢ T

n h € _ng&ag sinh hc khac.Khéng ch c6 cac nghién as vQkh[ n tgn Qi ti

Parkinson ¢a MPTP, cac¥h sitdica THP

“© _ ng d ng@ong cac nghién

cu

Qi ir h i ch ng Alzheimer va tam fin phan fit v, i

chc hcuhng | °

c “ang hdt

_ng ¢ a neurotransmitter dapnine gitip dithi nch ¢

n £fim gnht h

[44]. Ngoai ra cac phantch adv , ng

T HR khlfowat ki@ £ nmg d ng

lam thu c gifm L a u ¢ ch hghvi@ém, thic ch ng Ioth thFn kinh [47]. Thém vao
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L - _mghd xudig a THP conconmgkiint ng "'€i B nly LkKkhdo h  n ¢
thwhi nt m’ilién kit chtbchEgi a dal tric va hét tinh ¢ a h p chEl nay.

C6 iinhiQu 6 xudichadv , ng THP LT« t o lgtkhdf eao.k h
C thwWanh ng dqxudica THR Atide&ssvacngs tnghp ntm 2008
chonhng ki n £ ng tdacdong i kh¥[9].

O,N
OH O SO
S0 0
AN O/\ @)
X o
DBAS
o DBAS
0
Cl (go
Cl
(90) (91)

Hinh 120. DX xwHlg aTHPyikhfntng kM8 ng khu
C thw h p chdl (90) ethyl 1-(2-chloroacety4-hydroxy-2,6-diphenyt
1,2,5,6tetrahydropyridie-3-carboxylae d ‘& cho 1a c6 ki n £ n ¢hh nidl WL
ch ng I dong vi khuXq Enterococcus faeciuriCso = 16 pg/mL) trong khi h p
chil (91) ¢c6 kh nt ng tticAcudond kh¥ E. faecium E. faecalisva
Staphylococcus aureECqo = 16 pug/mL).

OH O
N o

O T
@7 (92)
N

Hinh 121 D xudl THP ch a imidazole
Ngoai ra ¢ xudl ¢ a THP c6 cha imidazoleg(92) L ¢hWhi nkhifn £ ngt  d i

cac chng S. aureusE. faeciumva E. faecalis(ICgo = 64 ug/mL) so v i cac thuc
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tituchug n h€ | itrowfoxatin[10]. Hvh'n /jntahvi c B sung cac vong

t hhm HtiGoTHP&c " ng | " m kinhditkhiqrgra chiimg48].
Céac o6 st 6-alkyl-2,3,4,5t et r a hy dr o peyiyan B.ivancag sl «

nghiencuvatnghpvikh[nt ng kin &im gbdi62].

PRk i
n-C16H33MgX M~
é\l o n-C1sHsa NHBoc
TMEDA (94)
(93) TFA, DCM
NaOH
n'CmHQKNj
(95)

Sh™ 4. T nghpdaxutiTHP(95) v ikhfnt ng kim&§ng n

HpcrH (95 L « "¢ €L §nhfnding KkHim& nitgo hatt | ng v i

C. albicans Candida glabrataCandida kruseiza Aspergillus fumigatus cac n ng

oR{\H
_ 96. R= Ph
+
o N’O 97. R= 3-N02-C6H4

(96-97)

L, khac nhau.

Hinh 122 DX xuHITHP v ikh['n £ n gng EIY
Sau khi nghién au kh[ n £ n gng &IN bRag cac nghién a Idp ghép phan
t ,cac hpctilichottBf nt'mgliémkttvi c8&c enz ymoH
hot | ng nthh ntHl (97) (-9,24 kcal/mol) khi vong phenyl bth/JN " v tri C5.
Dn swHl (96) c6 ch a nhém phenyl khong thay thjc T n i b kil n t n g
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Kt(9.9 kcal/ molprhinipodth- nc 8@ Wb®¥nh _gviai§ c a
trola chdl. ¢ chHIV [15].

1.8. M6 ph ng Idp ghép phant (Molecular Docking)

M6 ph ng Idb ghép phan t(molecular docking) la nt k: thud tin sinh hc
chll tric quan trng va la céng.ckhoéngthwthi/ui t r o n g sinh @ adhany
chl tric va thif kfJthu c c6 s h tr ¢ a may tinh. Mc L 2 tddhg, aocqua trinh
Idp ghép phit -protein lanfn d L o § n Uag8thdi liénrd} (binding modes)
chilm <€uc dantphit (1 i gawndm tphiant L 2 (ptotein co di tric
khéng gian ba ckili L «c L'x&te CaL thdt toan Bp ghép hiu qu L ‘& thi}
k/JLWKkham pha khong giansd  h 3 n hQu (fnaltidimensional conformational
space) mt cach ti  ‘€ung th h ching s d ng mt ham th h W (scoring
f unctWoh)rg#ava® hthg chinh xacailclienkt cing nhe€e t:
h pvOmtbhinhhc v °  ‘nnh @aycacdédchinhlienk ( po'sd d)o §lhe
Vi c I ghép phanthin n a ¢ phLb&h Al r ng rai, co6 E nhiQu cac pHn
mQn ph bi/h ‘lc€dng nh€ Aut oDock, DCVWKOQE.FI ex:
[491[33[ 71[3][4].

M, t quy trinh mé phng Idp g h & pinhlbao’gm ¢ §, © chink€ chung
cho Hi c[ cac tthg thai lién K. Cllk t r Yc UPpmAntlhzoc 2 v "'nhp h ©n
t re@iénplfi ‘Eeén, s aucHliricpii K @uwnb theoyéufuca
ph€hng dp hgghp® pl ° ¢ s d gg. Sakhi dp ghép, K qu ph[i &€
phan tich v&h nracac cAL lienkl  cwh s K inhd

B acl:LxachtnvachanbfphantolL 2 ch (protei n)

CHl t r Y%c ‘pcr octoeii nhg tH@phAli { Bee x Sk by th ¢
nghim, " g ph€hng Wil 8K htticmty * thg® ht nhan.
Trongmts t rn@hp, dhg lién quan Qmiusinhhcgadii tr ¥%c prot e
vsinhhcladhg La ,phc©n nghoal i °nc/goutpik@aplt
thichhp c1 g’ kEpehl €ahllwic phandl 2 ¢ h .

C8c.,c/® h” " nfm ch b
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Phit L& chn Wd

Tohpcac®&h tr Y%c p'rnoni#lanicacpAit tieek
t cacngin co gb bao gm RCSB PDB[12], RelLiBase 2],
Binding MOAD [33).

LoY b, bHik8chl triic nao thiu cac yu t cfn thi/l vQmHusinh h c,
cac &t r Yac Fyk_hBodb ¢hiulchui b°n cloly
qua.

X & cnhthc  Bin “iltBitracvachnaah t Hdiao. L
Thém #i ¢ cac nguyén thydro vao protein L, pH mong mun.
LoY b tHic[ cac phantn &, ngdl tr nh ng phan't khong thw
thi/p.

N/ chl tracphant L2 cthdi 2 “Lle€bphcviph it thi hay
loYb phit L - .

B _ac 2: Lxa chdn va chui n bl'phX to (ligand)

ch's nh€:ntichjtrn g’ rigghan't, di ntich Qmruc ¢ ,, hdatan. Hu W}
caccongcldp g h@xy lykac phit m t cach linh hét. Cac lién K} cd kh[*

ntng
gi arn

X 0 ayit tcang mh@ thpvihicldp g h ®p ¢ n g nkthi-
miy | 7, cdca khiorig giain tim W€ t £ n ggb ¢ mhanoyi ¢

s Ifnxoda[53].

C8c.,c/® h” " nfm ch b

g h ®pg plh theec vao phan'tl 2 ¢, hcao

n

°n

K h-

M L achnvasdngdiitrticcaphit cossh trong t h€ vi

T N/uphit lamth pchimiv i "niidhg 2D ta ¥ co thw

chuyM  ilthanh & hinh 3D.

f n Q quan trng la cac &nhg proton héa, diih bi/h v hg plian

Idp thwg, a phit phli chinh xac, Mu khong cac phép tinhp theo
s€khdng chinh xac.
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B ac 3: Lap ghép (Docking)

Vi’ ¢ Id ghép phan tbao g m vi ¢ tim ra mt khdng gian tim Kim (search
spaceo .n Bycduan trbg@td, quyl "niipHim vi va hiu qu tinh toan
¢ a qua trinhdp ghép. Kifn £ n g "nh dng bian tinki/n ph thu c tr ¢ ti/p
vaiomc  HW bi _tcr ®Qv trivlién kil (binding site) trémprotein.Vi' ¢ xac
I” nh khong gian tim K Idp ghép co haikhn £ n g .
 NJu khéng cé théng tink tric hdb thdng tin thc nghi m nao Qv
tri gdo K} ¢ a phit , khdong gian tim Kjm tnh ti (translational
search spacefd ‘@& m r n gWbhBo trim toan bbQmHbg a, nfRn
X § cnhtic[cacvtriliénktin ntng tr°n protein
9 NJp L« c¢c- th?! bQy trkglark g apRit L « JIHi
khéng giantim ki/in c6 thML ‘& gilm xu ng va tp trung vao khu
V. C quan tam.
Boac 4: n8&mgl gi 8 K
Sau khi hoan thanh qua trintblghép, Kt qul ph[i "E€ph©n t2ch
gid bRag cach xem xétne | t €hn g Qhihkedhly w~ t €hrcgiat §c
phit vaproteinththW C8c ti °u Cm2 L8nh gi § bao
a. n 8 nhhn tgni g&p gk&p (Redocking Capability).
Cacthamsm? h3nhcdinpiil‘ @€l §nhatrgnkfnidng
¢ a ching trong vic tai £b (reproduce) ¥hg thai lién K  LJk , brg li&hg
thai lién K} & §uan sat Bag tinh tAAR ¢ tia X. Tiéu chi ph bi/h ntEl W o
|*@ g, chinh xac hinh'lc | Tch trung b3 nlt (Roét Méan p h €l

Square Deviation RMSD).
N (o
RMSD = /7&:1(.;; i)

Tr on gylaw-tringuyént d L o g lav tri nguyén't quan savaN

lat ng s nguyént.
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Khi L8nh gi § RM&®Itt g atthgghai®@m dh®&p L€
d L o §n Uygthai ién ¥ °E quan sat Bag tinh thWkhi gia tr RMSD nh
h hn th2lf} qul L & K} ludh la thanh cong.

b. Phan tich tinhp 19 (Reproducibility Analysis)

n‘ivi c¢c8c phrghég's ¢rgdhpt tdan tim kiim ngdu nhién,
cfn th ¢ hi n nhiQu fn chiy th nghim (it NS0 fn) vi ¢ &ddi nl ib fun L
khdach au. n §nlmg gt Ga cactthgthailienf "€ L o §fag b
cach tinh todn madn RMSD theo Ep. Cac &l hinh lién ¥} s a U c ghangcm €
theo mt ngg® RMSDn g( tIh"@®x28jcph tAc chL, lién K} chiln  €u
th/jva’' n "nh.

c. Ham th h W (8coring Function)

H m T2Whh Lo®@y dng nfRm _€tinh & | ¢ g K} (Binding
Affinity) gi_ a phiit va protein, mt UL’ hg€nhhc-vdlyl & 'nth “rg€
bdag ntngg dlo€ Gi b b sapi{np@)liéndd. Ny h " m Wwhianh L
hoan o, ddi hinh lien K} "Ee& L o 8 us n  cHYnh#G t h

Vi cs d ng mé phng Id ghép phan tvao vi c sang’lc [o "ilv, i cac
phit lacachpctHmiv i c8§c protei nc Ll28&nhhl mdiirvgp kch
hot tinhgacachpchdl I nénd dangvatitki mthi gi an hhn.

Thoéng qua pfn f ng quan, ching ta coOWhby ‘lc€Qn  n £ mggl ng
| ngacacd xud cr owrnbbett hler ,t rlom nycd®mnhng nhe€
quan frng ¢ a cac dvong nitrogen(piperidone, tetrahydropigline) trong hoa'hc
Hu ch. Tuy nhittdp,trung &e vicrt gghhi peva kifo sat hét
tinh ¢ a cac &l trdc lai gi a crown ether, thiacrown ether vaving nitrogencon
hthch] Do Qtfiluch 1§ nc trid&hai niRm gili quy/} nh ng khia ¢hh con
khuy/T nay Rag vi c  ng R p cac & xudi m i va s d ng md phng Id ghép
phant k/th p L § n hdtigh shhhtgacachpchdinay. TL- L-ng g -
nhng ‘ckhoac Futién chovic ‘nth . mg@iT k/jcac phantchc nktng
cé giatr . ng d ng.
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ChehnRHRuNG PHCHENRGHATH CNGHI'M
Cac thit bl'so dAng trong nghién ou

T nwhnong chy ‘lc€ L@mgb ph€hng phBptrénlnedy ma o
STUART SMP3 (BIBBY STERILIN Anh).

T Ph A'ngngdd  ( I° BRQhi tren@nay phFTIR Affinity - IS t4 Khoa Hoa
hc, “fg@hckKhoahcT nhi °%hh c Quoc giaHa Ni, ép vién
V. i b tKBr.

f Ph ¢cng * ig€ htnhan'H-NMR, 3C-N MR ° I dhi trén may Bruker
500 MHz &1 Phong thi nghim H - ac, khéa Hoa'hc , " g @hc
Khoa hcT nhiéni nU h ¢ Quc GiaHaNi ( n HNKpHDGHN) va
may Bruker 600MHz t4 Vi’ n Hoa hc - Vi n Han lam Khoa'hc va Cong
ngh Vi t Nam. Dung méch p ph |a CDCk, DMSO-ds v, i chil chu n i
la TMS.

T PR kh'i ~h & dghitrén maya ky | ng phan dii cao LGHRMS
Orbitrap ¢ a Thermo Scientificd Vi’ n Kivksh nghi m an toan v sinh th ¢
phXn Qu c gia.

f Ho4tinh sinhhc ¢ acacchil & #h hanhth nghim v’ ¢ kgu tY
phong Sinh hc th ¢ nghim - Vi n Hoa hc - Vi’ n Han 1am Khoa'hc va
Ccong ngh Vi t Nam

§ Cac congthc hpchHl® Ch€hnlytléd vicac hp chHl xul hi n
trongChe€h n gv "1° ¢ €l § tHh Lfu.

2.1.T ng h p céc tiQh chbt podand

Trong nghién cu nay, th ctiip o d a nds d.n@ la cac hp chil c6 dil
ttb i t r ©ng | Jaldthpgde LfulmicimS &kHac bit gi a cac @ chdl
nay n " vi c thay tH]thanh plin d t* sulfur va oxygentrong dl tth. Cac hp
chiil’ ‘& g i chung la cac podand dialdehyde.
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L_/X X
(3,5) 3:X=0
5:X=8S

Hinh 2.1.Cong th ¢ t ng quat cac @ chdipodand

Céac oh xudl podand(3,5 L& fnghpth e o fding tath Ka, pHn
~ng ~ &t hanh Bag cach khby QL h n h p ctHl fulbao gm 10 mmol 2-
fluorobenzaldehyd€2) va 5 mmol d¥ xud 2,2-oxybis(ethae-1-ol) (1) hotb 0,779
((5 mmol) 2,2thiobis(ethanel-thiol) trong 10 ml dung méi DMSO cé it 10
mmol x(c tac KCOs* nhit | T0-80°C. H n h p pHn_ ng Xy ra hoan toan sau
1517 gi v~ ~dkhtralRagsb ky f-nmngTLC. Sauntp ,lc@ L
v o 100 nil§ n@ o ¢kGt a fi/hhanh’lcvarak}t anhiQ lfn
b3 g . mten phul ¢ Buchner, Bn pi§n  1'c@} tinh 14 trong ethanol.

2.1.1.T¥ng hi p podand 1,5is (2-formylphenoxy}3-oxapentang3)

o)
o) o)

H
H H

o F
HO_ O_ OH (2) o O o

K,CO3, DMSO
1 2003,
(M 70°, 15h (3)

S h” 2'1.T ng h p podandL,5-bis(2formylphenoxy}3-oxapentaa (3)

Podand3) I ‘& t ng h p v i hi u stdl H= 75%, dthg tinh thAhinh kim va
cd mau tehg v i cac thong'sn h € t%@a 66:67°C, R = 0,85 EtOAdN-hexane
= 2/, viv). Ph A 'ng ngd! IR (KBr, 3, cnb): 3074, 2939, 2889, 1690Q=0),
1596, 1293, 1236-CH2-O-). Ph kh'i ° hg&EFMS), m/z (Is1s &6): 314 [MF,
33737[M+Na]*. Ph ¢ n g g€ hk4 nhany -NMR (500MHz, CDC}), U, ppm,
(J, Hz): 3,99 (t, 4, J = 6,5 Hz,-CH2>-O-CHy-); 4,27 [t, 4 , J = 6,5 Hz, 2x{CH-O-
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CeHs-)]; 6,897 7,05 M, 4H, Hy); 7,52 ¢, 2H, Har); 7,81 d.d, 2H, Hy); 1049 (s,
2, 2xQ 0).
2.1.2 TYng hi p podandl,5-bis (2-formylphenthio)-3-thiapentane(5)

(@)
O A
H
H H
L™ o v
HS S SH (2) . S S S

(4) K,CO3, DMSO
80°, 17h

(5)

Sh” 22 T ng h p podand 1,5is(2formylphenthio)3-thiapentang5)

Podand5) ' ‘& f ng h p v i hi u sl H= 70%, dthg tinh thAEG mau tehg
v icacthdbng'sn h € t%@59:61°C, R = 0,48(EtOAdNn-hexane= 3/1, v/V). Ph
H-NMR, U, ppm, @, Hz): 10,41 (s, 2H, 2xCHOY,85 (dd, 2H, J = 7,5 Hz, 1,0
Hz); 7,53 (td, Har, J= 8,0 Hz, 1,0 Hz)7,42 (d, 2H\, J= 8,0 Hz) 7,35 (t, 2H\, J=
7,5 Hz) 3,127 3,16 (m, 4H, -CH,SCH>-); 2,80 2,83 [m, 4H, 2x{S-CH,)]. Ph
Kh'i ° hg®s,gia tf m/z [CisH180:Ss]*: 362 [M]".

2.2 T ng h p cac crown ether mi ch a nhan piperidonet. céac tigq chbl

podand { phfm n g hn g ‘@etenkd-Kritschenko

O O @)
R R
O,R 1 2

CON I (LN 2
H H

o o s s
Lo, -CH,CH, 8-/ ary=R,=Ph

(7a-d) b =-CH(CHy), (9a-d) b:R;=Ph, Ry =H;
¢ = -CH,CH(CHs), c: Ry =Ry = -CH,CHj;
d = -CH,CgHs d: Ry = -CH(CHj3),, Ry = H;

Hinh 22.Caccrownetherca nh ©n p i gt eghipdhanh edngl €
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Tr °n pblh ngg n g etrgnkeKritschenko, t cac th chdl podand
I < ngghp, ch¥%nognghp i'lc®Rkp did crown ether c6 cha nhan
piperidone trong thanh ph ol tric.

2.21. TYng hi p crown ether p tizn ci t podand 1,5bis(2-formylphenoxy)3-

oxapentane (3)

Céac hp chHl crown ether trong nghiéna  n g f g€ p théng qua
phin. ng ng®&ha ttr °n ¢ §c “gwm§ [ ttomg3nnt s cdhg b L €
t rce L@ynhémchangtéifP] . Trong L - nghmphkre@mether p h § |
(7a)L&thchin theo quy tr3nh chung nh€e sau:

O O
oR
Lo vy B3 CXW T
i a%
o -
NN NH,4OAc ©
(3) CH3COOH, EtOH (7a-d)

a = -CH,CHy; b = -CH(CHj),
c= -CH2CH(CH3)2, d= -CH2C6H5

S h”™ 23.T ng h p crown ethef7a-d)

H, nh ppHn_ ng g m 10mmol tiQh chHl podandl,5-bis(2-formylphenoxy)
3-oxapentang3), 10 mmol cac ¢ xuHl ¢ a 3-oxobutanoatg6a-d) va 10 mmol
ammonium acetaté ‘& khuby trong15 ml dung méiethand cting 10mmol acetic
acid PHn_n g ~ ¢tkc hi n va K} thac trong 15hSau khi plin. ng X[y ra hoan
toan (kwh tra Rag sb kKl | pmng), hnhppHn_ng ~ & Wtigui Jnlnhit
I, phong. Trung hoa m h p bRag dung dch K2COs 5% t i pH= 7. Dung dch sau
khi tr urghilhagdichlo®methane (3x30 ml) va lam khgag NaSQ
khan. L dung méi hu ¢ hi aus@ithed t h a nlpdm dhg rda. Tinh
chjsin pin b g p h €h rdgkl @tivEld ting 19 t  dung mdi ethanol thu
I ‘& 9 ph¥n crown ether tinh kifif mau teag (7a-d).
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2.21.1.T¥ng hi p ethyl 240x0-4,7,16trioxa-2(2,6)piperidina-1,3(1,2}
dibenzenacyclodecaphan®3-carboxylate(7a)

Crown ether(7a)L ‘& f ng h p v i hi u stll H= 50% v i cac thdng s chi
ti/} theo tali" u tham kifo [2].

O O
o™
Lo A AR T I
T ) @ e
6a
O\_/O\_/O NH,OAc &/O\)
(3) CH3COOH, EtOH (7a)

S h” 24. T ng h p crown ethe(7a)

2.21.2 TYng hi p isopropyl 2-oxo-4,7,10trioxa-2(2,6)piperidina-1,3(1,2)

dibenzenacyclodecaphan&3-carboxylate(7b)

Crown ether(7b) L ‘& f ng h p v i hi u sudl H= 40%, tinh th\vimau tehg,
gia tr Rr= 0,48 EtOAc/nhexane = &, v/V). Thc = 214 216°C.

O OOJ\
dH HO )OJ\/?J\OJ\ ‘ H J\’

(6b) R O @)
o0 _ 06_ 0 NH,OAc N
3) CH3COOH, EtOH (7b)

S h” 25. T ng h p crown ethe(7b)

PR h ng ngd! IR (KBr, 3, cnl): 3326 (NH):1736, 1694 4 =, [1346(C-

0).PR H-NMR (600 MHz, CDC}) , @ ,J, HZ)p0rag7( 81 J= d6 Hay ,

1,1 12 ( 3:[ , 6 d HE;, 2,6 4:|'1[_ ddl‘le ,12 HZ 3 HZ,'CHpiperidona; 3,297
(1H, 1, -CHoiperidond: 3,836 3.923 (2H, M -OCH.CHy): 4062 (4H, d.J = 9,6 Hz,-
OCH-CHy); 4,10k 4,238 (4H, m, -CHzpiperidone -OCH-CH2); 4,220 (1H,s, -
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CHoiperigond; 4,220 (L1H,s, -NH); 4,918 (1H, g,J = 12,6 Hz 6,6 Hz, -CH(CHs)2);
6,788 6,887 (3H, m, H.); 6887 (1H, t,J = 7,8 Hz, H); 7,17% 7,259 (4H, m,
Har). PR 3C-NMR (150 MHz, CDCk) ,c, ppimt 204,86; 168,7015699; 129,28;
129,12; 128,54; 1204; 120,67; 111,10; 111,00; 69,96; 69,89; 68,116212152.
PR kh'i ° hgBRMS, gia tF m/z [C2sHzoNOg]+: 4402063 [M+HT.

2.21.3 T¥ng hi p isobutyl Z-oxo-4,7,10trioxa-2(2,6)piperidina-1,3(1,2)

dibenzenacyclodecaphane23-carboxylate(7c)

Crown ethe(7c)L ‘& t ng h p v i hi u stil H= 38%, tinh thVmau tehg,
gia tr Rr= 0,46 EtOAdNn-hexane = 3/1, v/v).F= 217 219°C.

O O
o/\(

@ﬁ ”7@ W Y LI

NH,OAc
CH3COOH, EtOH

(7c)

Sh” 26. T ngh p crown ethe(7c)

PR h ng ngdl IR (KBr, 3, cml): 3323 (NH),1740, 1697 4 =, [1946(C-
0). Ph 'H-NMR (600 MHz, CDC}) , U, J, hzp@w, 5 9( ( 3366 H- ,
413);0, 775 X684 ,Hzxy) 1,439 ( 1QH(CH));26 49 ddUs ,
14,1 Hz; 3 Hz,-CHpiperidond; 3,309 (1H, t,-CHpiperidond; 3,687 (1H, t,-OCHx-CH,);
3,671- 3,928 (3H, m,-OCH,-CHy); 4,055 (2H, d,J= 9,6 Hz -CHy); 4,112 4,167
(5H, m,-CHzpiperidone, -OCHz-CH2): 4,296 (1H,S, -CHpiperidond; 4,296 (1H,s, -NH);
6,785 6,849 (3H, m, H/); 6,889 (1H, t,J = 7,8 Hz, H); 7,169 7,260 (4H, m,
Har). PR 3C-NMR (150 MHz, CDCk) , U ,204F P §8=0); 16918 (-C=0
este); 15696; 15685; 131,74; 13051, 12930; 12913; 12847; 12658; 121,03,
12084; 111,10; 111,05; 70,76, 69,93, 69,85; 66,48, 6641, 62,67, 46,75 27,60;
18,90. P kh'i ° hgHRMS, gia tr m/z [C26H32NOg]*: 4542230 [M+HT.
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2.21.4 T¥ng hi p benzyl 2-oxo-4,7,10trioxa-2(2,6)piperidina-1,3(1,2)
dibenzenacyclodecaphan&3-carboxylate(7d)

Crown ether(7d) L ‘& f ng h p v i hi u sl H= 34%, tinh th\imau tehg,
gia tr Rr= 0,42 EtOAc/n-hexane = 3/1, v/v). £ = 219 221°C.

O O
O~ Ph
8 o I CLY G
SONLS S I o
0 __ 0 _ 0 N|S|4o)Ac Lo
(3) CH;COOH, EtOH (7d)

S h” 27. T ngh p crown ethe(7d)

PR h ng ngdd IR (KBr, 3, cmrl): 3314 (NH),1735, 1697 4 =, [1945(C-
O). Ph 'H-NMR (600 MHz, CDC4) , U ,J, Hz)p26,5 7 ( ( L 141 Hzd3,
Hz, -CHpiperidond; 3,312 (1H, t,-CHpiperidond; 3,818 3,895 (2H, m,-OCH,-CHy);
4,016 4,043 (3H, m-OCH-CHy); 4,088 4,148 (5H, m-CHzpiperidone -OCHo-CH2);
4,340 (1H, $-CHpiperidond; 4,340 (1H,s, -NH); 4,988 5,064 (2H, dd, J= 12,6 Hz;
12 Hz -CH2CsHs); 6,783 6,819 (3H, dd, J= 7,8 Hz, Hx); 6,884 (1H, tJ = 6,6 Hz,
Har); 7,077-7,092 (2H, m, H); 7,127-7,139 (1H, d, H); 7,165 7,185 (1H, m,
Har); 7,198 7,230 (2H, m, H); 7,256 7,278 (3H, m, H:). PR 3C-NMR (150
MHz, CDCk) , ¢, pbm: 20463 (-C=0); 16906 (-C=0 este}; 15698, 15688;
13575; 12932 12915; 12845, 12839; 127,97; 121,06; 12092; 111,12, 111,07,
69,90 69,83 66,38 62,60, 468L Ph kh'i ~hg€HRMS, gia tf m/z
[C29H30NOg]*: 488, 2066[M+H]*.

2.22. TYng hi p crown ether p tizn ct t podand 1,5bis(2-formylphenthio)-3-
thiapentane(b)

Céc trithiacrown ethe@ad)c | ngcflng@hpvi quy tr3nh t
H,n hp pHn_ng gm 10 mmol @ chil podand 1,%is(2-formylphenthig-3-
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thiapentang5), 10 mmol cac ¥ xuHl ¢ a ketone (8al) va 10 mmol ammonium

a c e t actkiewy troBg 15 ml dung mdi ethanol ciing 10 mmol acetic acid.

0
R, R,

R \)J\/RZ H O
(8a-d) S S
NH,OAc (s’

CH3;COOH, EtOH (9a-d)

a:Ry =R, = Ph
b: Ry = Ph, R, = H

c: Ry = Ry = -CH,CH,

d: Ry = -CH(CH3),, Ry = H

S h” 28. T ng h p crown ethe(9a-d)

PHn n g ° &t hanh tong 48 gi d @ QU ki n khuby lién { ¢ va qua
tinhchuyd h -"a t Re'ohkdbigsttkylpmng ( TLOpkhicho |
phin._ ngbihxfy ra ho” n tmohpn . lc@Wgyitlnhién\Qnhit
L ph, ngekhit/pe h ™ n h cx §esauplfe ng.

Hnhpphn.ng "¢t@nghdaBagdungcc h K CO JyBkbh c h o
LG pH=7, nBn 1o b, phfn  aci dn @ wiln g t & ki@€hil. Dung
dch sau t rouchipnhi@u fabdlge di chl or omet Wamne ( 3
toan b pifn Snpmhu ch. uPk&cgib® valamkhéBag Na SO
khan, sau L' clodh g amsdthiil’ @ h u” c §rphX¥n thd
dthg rd.

Phnrda t ha ‘lE®h chlb?ag sbky ¢ tsilica gel, s d ng h dung
moi thich h p cho mi dX xu, gitip 104 b hoan toanY chi khéng piin . ng.
Stnpi¥nsausb ky typtc ‘lL¥rtinh Gt et h an ol ccactciown ethe@
tinh khip dthg rdh mau tebg (9aid) v. i . tinh khi/f phd b p cho cac phép phan
tich dal trdc tip theo.
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2.22.1.T¥ng hi p 22,241 Diphenyl- 8,11,14i trithia 7 25 - azatetracyclo
[19.3.1.G:".0"?9 pentacoza2,4,6,15(20),16,18exaen23-one(9a)

Crown ether(9a) I ‘& t ng h p v i hi u sul H= 35%, tinh tMmau tehg,
gia tr Rr= 0,42 EtOAdNn-hexane = 3/1, v/v). = 181 183C.

R
PhQJVPh N O
(8a) S

NH,OAc @SJ

CH;COOH, EtOH (9a)

Sh” 29. T ng h p crown ethe(9a)

PR h ng ngdl IR (KBr, 3, cml): 3220 (NH), 1720=0). Ph 'H-NMR
(600 MHz, CDC4) , U, J, Hzp 83 (d,(2H,J= 6,5 Hz, Har); 7,311 7,33 (m,
AH, Har); 7,14 (t,J= 6,0 Hz, 4H,Ha); 7,00 7,10 (m, 8HHAa); 5,77 (d,J= 9 Hz, 2H,
2XCHNH); 4,17 (d,J= 9,0 Hz, 2H, 2xCHCQ)3,17 (td, J= 8,0; 3,5 Hz, 2H, CH);
2,88 (t d,J=100; 3,5 Hz, 2H, CH); 2,67 (d t, J= 100 Hz; 3,5 Hz, 2H, CH); 2,35
(t, d, J= 95 Hz; 3,5 Hz, 2H CHy). Ph 13C-NMR (150 MHz, CDCk) ,c, ppm:
206,20; 14527; 13495, 13466, 13284; 12999, 12866, 12824; 127,80; 126,75;
64,59; 62,90; 37,28, 3262 Ph kh'i ° hg@®RMS, gia tf m/z [CaH3sNOS]*:
554,163 M+H] *.

2.22.2 TYng hi p 22-Pheny}8,11,14trithi a-25-azatetracyclo[19.3.1%.0%520
]pentacoza2,4,6,15(20),16,1-Bexaen23-one (9b)

Crown ether(9b) L ‘& t ng h p v i hi' u suHl H= 34%, tinh thmau tehg,
gia tr Rr= 0,45 EtOAdN-hexane = 3/1, v/V).E= 164 166°C.
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R
O 0] O N
T e (N
(8b) S S

S.__S__8 NH4OAC s
(5) CH,;COOH, EtOH  (9b)

S h” 2110. T ng h p crown ethe(9b)

PR h ng ngdl IR (KBr, 3, cml): 3311 (NH), 1703-C=0). Ph !H-NMR
(600 MHz, CDC}) , U, J, HEp7@0- 7,80 (m, 2H,Har); 7,57- 7,59 ( dd, 1H,
J= 6,5 Hz, 15 Hz,Ha:); 7,38 (t, 1H,J= 7 Hz,Ha/); 7,26- 7,30 (m, 3H,Har); 7,15 (t,
2H, J= 6,5 Hz,Ha); 7,07- 7,12 (m, 2H,Ha); 7,03 (d, 2H,J = 7 Hz,Ha/); 5,58 (d,
1H, J= 95 Hz, CH) 5,45 5,49 (dd, 1H,J= 8 Hz;2,5 Hz), 3,93 (d, 1H,J= 9 Hz);
3,23 3,28 (m, 1H) 2,85 3,04 (m, 2H); 267- 2,74 (m, 3H) 2,37- 2,47 (m, 2H)
Ph 13C-NMR (150 MHz, CDCk) , ¢, ppm: 207,35, 14608; 14512, 13497,
13487 13470; 13308; 132,65, 12997: 12896; 12868; 12863, 12819; 127,92;
127,79; 127,74, 12690, 64,60, 62,68; 5729, 4892 37,53 37,41; 32,88 3259
PR kh'i ° hgBRMS,gia tf m/z [CoiH2sNOS]*: 478,103GM+H]*.

2.2.2.3 TYng hi p 22,24 Diethyl-8,11,14trithia-25-azatetracyclo[19.3.1%.0%2°
Jpentacoza2,4,6,15(20),16,1-8exaen23-one (9c)

Crown ether9c) L ‘& t ng h p v i hi u stdl H= 30%, tinh thVmau tehg,
gia tr R = 0,62 EtOAdN-hexane = 3/1, v/v). £ = 151 153C.

O

N
(8¢c) ~ s
S\_/ \_/S NH4OAc

(5) CH;COOH, EtOH (9c)

Sh” 211. T ng h p crown ethe(9c)
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PR h ng ngdl IR (KBr, 3, cml): 3433 (NH), 1705-=0). Ph 'H-NMR
(600 MHz, CDC4) , U ,J, Ha)p7®7- 7,60 (dd, 2H, J= 6,5 Hz; 1 Hz,Ha); 7,52
- 7,54 (dd, 2H,J= 6,5 Hz, 1 Hz,Har); 7,34 7,38 (td 2H,J= 6 Hz;1 Hz Ha/); 7,21-
7,23 (t d, 2H,J= 6,5 Hz; 1 Hz Ha); 4,92 (d, 2H,J= 9 Hz, 2xCHNH) 3,20 (d t,
2H, J= 11,5; 4 Hz, CH); 2,92- 2,97 (d ¢, 2H,J= 9; 4,5Hz, 2xCHCO) 2,65/ 2,75
(m, 2H, CH); 2,38 2,43 (m, 2H, CH); 1,65 (q, 4H,J= 6 Hz, 2xCH); 0,98 1,02
(m, 2H, CH); 0,6 (t, 6H,J= 6 Hz, 2xCH). Ph 13C-NMR (150 MHz, CDCk) ,c,
ppm:210,22; 14587 13474; 13344; 12890; 12823, 127,86, 6251; 58,87; 37,44;
32,61; 1840, 1258 Ph kh'i ° hg®RMS, gia tr m/z [CosHzNOS]*: 4581618
[M+H] ™.

2.22.4 TYng hi p 22-1sopropy}8,11,14trithia-25-azatetracyclo[19.3.1%0.0520
]pentacoza2,4,6,15(20),16,1-Bexaen23-one(9d)

Crown ether(9d) L ‘& f ng h p v i hi u sl H= 36%, tinh th\imau tehg,
gia tr Rr= 0,65 EtOAdNn-hexane = 3/1, v/v). = 165 168C.

o)

N

H
@f* 5@ (A
NH,OAc @SJ

CH3COOH, EtOH (9d)

Sh” 212. T ng h p crown ethe(9d)

Ph R ng ngdd IR (KBr, 3, cni?): 3294 (NH), 16974=0). Ph H-NMR
(600 MHz, CDC}) , U ,J, Hz)p7r&7 (d §, 1H, J= 6,5 HZ 1 Hz,Ha/); 7,63 (d
d, 1H, J= 6,5 Hz; 1 Hz,Hx); 7,55 (d d, 1H, J = 6,5 Hz; 1Hz, Har); 7,51 (d d, 1H,
J= 6,5 Hz; 1Hz, Har); 7,21 7,36 (m, 2H,Ha); 7,20- 7,26 (m, 2H,Ha’); 5,21 (d d,
1H, J= 100 Hz; 2,5 Hz, CHNH) 5,14 (d,1H, J= 9 Hz,CHNH); 3,22 3,24 (m, 2H,
CHy); 2,94i 3,02 (m, 2H, CH); 2,70- 2,76 (m, 4H, 2xCH); 2,42- 2,49 (m, 3H, CH
vaCHCOY) 1,66 (m, 1H, CHCH); 1,03 (d,3H, J= 6,0 Hz,CHs); 0,88 (d,3H, J= 6,0
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Hz, CHs). PR '3C-NMR (150 MHz, CDCk) , ¢, ppm: 20931; 14613; 14605,
13481; 13440; 13333, 13252, 12883; 12875, 12843, 12829; 12827, 12878,
61,05, 59,98, 56,72, 49,82 37,70, 37,21; 32,89, 32,39; 30,92, 26,57, 21,37; 18,52.
PR kh'i °~ hgBRMS,gia tr m/z [CoaH3oNOSs]*: 444,148QM+H] *;

2.3. TYng hi p cacthiacrown ether noi choa nhantetrahydrgyridine tp cac tizn
cimt podancdcphEimohry o gAPetugnkeéKritschenko

NH, O

O O O O O
S S S S
NN NH,OAc
(5) CH3COOH, EtOH (10a-¢)

a= -CH2CH3
b= 'CH(CH3)2
c= -CHzCH(CHs)Z
d= -CH206H5
e= -CH3

S h™ 213. T ng h p crown ethe(10a-e)

Céacazal4-thiacrown4 ether(10ae) cé ch a nhantetrahydrgp y r i dicne L
fnghpvi quy tr 3 mh ppHnéngg amd0 mnidl tQh chHll podand
1,5-bis(2formylphenthio)3-thiapentane (5), 10 mmol cac ¥ xudl ¢a 3
oxobutanoaté6a-e) va 30 mmolammoniumace a t ‘e khibEtrong 15 ml dung
moi ethnaol cung 10 mmohcetic acidPHn_n g ~ ¢ tec hi n va K} thic trong
18h. Sau khi pfn_ ng X[y ra hoan toan (MhtrabRag sb ki . pmng), hnh p
phin_ng ~ ¢ ®Mgu i Jplhhit | hong. Trung hod n h p bag dung tch
K2CO3 5% ti pH= 7. Dung dch sau khi ‘¢t rchimbag h, a
dichloromethane (3x30 ml) va lam kh8dg NaSQ: khan. Ldd dung méi hu ¢ h
d@apsmithgh t hadnlp®n dchg rda. Tinh c]sfh pPnbla g p h€hng
phapsb K ctvakjtnhldt dung m!i e tckda phgn crowntether L €
tinh khi'} mau teag (10ad)
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2.3.1.TYng hi p ethyl 2-amino-2*,22,2%, -tetrahydro4,7,16trithia-2(2,6)
pyridina-1,3(1,2}dibenzenacyclodecaphan&®-carboxylate(10a)

Crown etler (10a)L. ‘& f ng h p v i hi u sudl H= 36%, tinh thmau tehg,
gia tr Rr= 0,48 EtOAdN-hexane = 3/1, v/v). £ = 198200°C.

NH2
ey g
a
S\_/S\_/S Q/S\)
(5)

NH,OAc
CH;COOH, EtOH (10a)

S h” 214. T ngh p crown ethe(10a)

Ph K ng ngdl IR (KBr, 3, cnl): 3336 (NH2), 1671( & = { ) ; (C-0)2 4 3

Ph !H-NMR (150MHz, CDCk) , U ,J, HEp0®38 (d,31 =72 Hz3);
2,124 2,165 (M,2 | -SCH-CHy); 2,201 2,221 (m,1H, -SCH-CHy); 2,398 2,418
(M, 1H, -SCH-CH2); 2,419 2,510 (m, 4H, -SCH-CHz va -CHoiperidond; 3,530
3,571 (d, d, 1H, J= 105 Hz, -CHpiperidond; 3,880 3,915 (d d, 2H, J= 7,2 Hz, -CHz
piperidond; 4,575 6, 1H, -NH); 5,942 (d,2H, -NH>); 7,216- 7,268 (m,2H, Har); 7,346
7,373 (t d, 1H, J = 7,2 Hz; 1,2 Hz, Ha); 7,049 7,459 (m,2H, Ha); 7,057 (d,1H,
J= 7,2 Hz, Ha); 7,573 7,596 (m,2H, Har). PR $3C-NMR (150 MHz, CDCk) ,

ppnt 167,07 (C=Oeste}; 137,38, 13698; 13146, 12976; 12957 12895; 12840,
127,02, 12653, 122,76, 61,15, 58,69; 5345; 32,65; 31,27, 30,92 2811, 27,58,
2124; 1412. PR kh'i °~ hg@®RMS, gid tf m/z [CaaH20N20:Ss]*: 4591462
[M+H] ™.

2.3.2.TYng hi p ethylisopropyl 2-amino-21,22, 2%, 25-tetrahydro4,7,1Gtrithia -
2(2,6)pyridina-1,3(1,2)dibenzenacyclodecaphan&®-carboxylate(10b)

Crown ethe(10b) L' ‘& f ng h p v i hi u sudl H= 35%, tinh thvmau tehg,
gia tr Rr= 0,45 EtOAdNn-hexane = 3/1, v/v). i = 201 203°C.
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NH, O
Lo
Gy iy AN T
T Sy
(6b) S S
S\_/S\_/S K/S\)
(3)

NH,OAc
CH;COOH, EtOH (10b)

S h” 2115 T ng h p crown ethe(10b)

PR K ng ngdi IR (KBr, 3, cnh): 3327 (NH), 1658( 4 = [ ) , (C-@)2 4 6

PR 'H-NMR (600 MHz, CDCk) , U, J, Hzp 0668 (¢,31 J= 6 Hg;, ©)
1,221 (d,31 J= 6 Hsx 212%(M,3 1 -SCH-CHy); 2,194 2,248 (m,1H, -
SCH-CHy); 2,482 2,510 (m,5H, -SCH-CH, va -CHpiperidond; 2,588 2,668 (m,3H,
-CHz piperidoneVa -CHpiperidond; 3,568 6, 1H, -NH); 4,754 4,785 (q,1H, J= 12,6 Hz;

6 Hz,-CH(CH)2); 5,909 (d,2H, -NHy); 7,216- 7,259 (m,2H, Har); 7,339 7,366 (1

d, 1H, J= 7,2 Hz; 1,2 Hz, Ha/); 7,414 7,508 (m,3H, Ha:); 7,566- 7,580 (m,2H,
Har). Ph 13C-NMR (150 MHz, CDCk) , ppin, 16651 (-C=0 este}; 15227,
147,83, 14433; 13747 137,10, 13221; 131,39 12979 12962; 12891; 12690;
12649; 96,49; 65,52: 61,11; 5353; 32,64; 31,17;: 30,91; 29,71; 28,02, 27,50; 22,15,
21,40; 21,05 PR kh'i ° hg@®RMS, gia tt m/z [CasH3iN20:Ss]*: 487,1520
[M+H] ™.

2.3.3. TYng hi p ethylisobutyl Z-amino-21,22,2% 25-tetrahydro-4,7,10trithia -
2(2,6)pyridina-1,3(1,2)dibenzenacyclodecaphan&®-carboxylate(10c)

Crown ethe(10c)L ‘& f ng h p v i hi u stHl H= 37%, tinh th\mau tehg,
gia tF Rr= 0,41 EtOAdN-hexane = 3/1, V/v). fE = 222 224C.
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NH, O

X0
@% ”7@ HAgEL P
NH,OAc K/S\)

(5) CH3;COOH, EtOH (10c)

S h” 2116. T ng h p crown ethe(10c)

Ph K ng ngdi IR (KBr, 3, cmth): 3373 (NH), 1654( 4 = [ ) , (C-@)2 4 6

PR !H-NMR (600 MHz, CDC}) , U, J, idz) 0627 (i, 1| ;CH(CH)2);
2,137 2,233 (M, 4H, -SCH-CH; va -CHpiperidond; 3,543 3,620 (m, 2H, -CHy);
3,687- 3,716 (d d, 1H, J= 6,6 Hz, CH piperidond; 4,588 (s,1H, -NH); 5,940 (d,2H, -
NHy); 7,208 7,236 (d t, 1H, J= 7,2 Hz; 12 Hz, Hu); 7,253 7,268 (m,2H, Ha);
7,343 7,370 (d t, 1H, J= 7,2 Hz; 12 Hz, H); 7,402 7,430 (d t, 1H, J= 7,2 Hz;
1,2 Hz, Hy); 7,446 7,461 (d d, 1H, J= 7,2 Hz; 12 Hz, Hu); 7,481 7,496 (d d,
1H, J= 7,2 Hz; 12 Hz, Hy); 7,565 7,599 (m,2H, Har). PR 3C-NMR (150 MHz,
CDCl;) , U 16706 (f8=0 este); 15276, 147,27, 14411, 137,36; 13673,
13218, 131,45; 12969 12964; 12895, 12830, 127,05; 12661; 9543; 6925
61,01; 5351; 3256, 31,21; 2810; 27,74, 27,63 21,36, 1898 1889. Ph kh i
| “@gHRMS, gia tf m/z [C26H3aN202Ss]*: 501,167IM+H] *.

2.34.TYng hi p ethyl benzyl 2-amino-2*,22,23, 2°-tetrahydro-4,7,10trithia-2(2,6)
pyridina-1,3(1,2)dibenzenacyclodecaphan&®-carboxylate(10d)

Crown ethe(10d) L' ‘& f ng h p v i hi u st H= 35%, tinh thvmau tehg,
gia tr Rr = 0,39 EtOAdNn-hexane = 3/1, V/V). = 226 228°C.
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of-, A0 D oS

NH,OAc
CH3;COOH, EtOH

(10d)

Sh” 217. T ng h p crown ethe(10d)

Ph K ng ngdi IR (KBr, 3, cnth): 3294 (NH), 1654( 4 = [ ) , (C-@)2 4 6

Ph H-NMR (600 MHz, CDC}) , U ,J, Ho)p2/hl5 2,098 (m,4H, -SCH-CH;
va -CHpiperidond; 2,362- 2,381 (m,1H, -SCH-CH); 2,459 2,500 (m,1H, -SCH-
CHy); 2,257 2,596 (M, 4H, -CHzpiperidone, -SCH-CHp); 2,638 2,685 (m, 1H, -
SCH-CH); 3,547 (m,1H, -CHpiperidond; 4,656 (s,1H, -NH); 4,841-5,004 (d d, 2H,
J= 126 Hz; -CH2C¢Hs); 5,888 (d,2H, -NH2); 6,876 6,892 (d d, 2H, J= 7,8 Hz,
1,8Hz, Har); 7,169 7,186 (m,3H, Har); 7,242- 7,267 (m, 2H, Har); 7,362 7,387 (t
d, 1H, J= 7,2 Hz; 12 Hz, Hx); 7,420 (t, 1H, Har); 7,464 7,503 (m,2H, Har);
7,569 7,580 (m,2H, Ha). PR 13C-NMR (150 MHz, CDCk) ,  U: 16660p(m
C=0 este}; 15327, 137,71, 127,03, 13996, 131,33, 12979, 12973, 12901,
12849; 12812, 127,28, 127,12, 12655, 64,63; 61,08, 53,48, 32,55; 31,21, 20,91;
2802 2753, 2743, 2143.Ph kh'i ° hg®RMS, gia tr m/z [C2oH31N20,Ss]*:
535,153 M+H] *.

2.3.5. TYng hi p methyl Z-amino-2%,22,23 25-tetrahydro-4,7,10-trithia-2(2,6)-
pyridina-1,3(1,2)-dibenzenacyclodecaphan&®-carboxylate(10e)

Crown ether(10e)l ‘&t ng h p v i hi u st H= 42%, tinh thmau tehg,
gia tr Ri= 0,52 EtOAdNn-hexane = 3/1, v/v), E= 192 194°C.
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NH, O

A o~
Lo Wy 28 CIW T
o A "
S
NEANIDS NH,OAc S
(5) CH3;COOH, EtOH (10e)

S h” 2118. T ng h p crown ethe(10e)

PR h ng ngd! IR (KBr, 3, cnil): 3299 va 3255 (Nb), 1633( 4 =, 1996
(C-0), PR 'H-NMR (600 MHz, CDCl), U, ppm (J, Hz): 2,124 2,165 (m 2y, -
SCH-CHy); 2,256- 2,400 (m 1H, -CHpiperidond; 2,532- 2,540 (m 4H, -SCH-CH>);
2,637- 2,717 (d d, 2H, J= 7,2 Hz, -CH2 piperidong; 3,517- 3,556 (M, 1H, -CHpiperidong;
4,592 @, 1H, -NH); 5,990 (d 2H, -NH2); 7,239 7,252 (m 2H, Ha/); 7,346- 7,373
(t, d, 1H, J= 7,8 Hz 1,8 Hz Ha/); 7,415 7,436 (m 2H, Har); 7,484 7,499 (d, d,
1H, J=78 Hz J= 1,2 Hz, Ha); 7,579 7,593 (d d, 2H, J= 7,2 Hz J = 1,2 Hz
Har). Ph 13C-NMR (150 MHz, CDCly), U, ppm 167,58 (-C=0 este}; 15265;
14687; 14408, 137,16, 136,74; 13235, 131,55, 12969; 12950; 12899, 12826;
12713 12655 9534; 61,17, 53,39; 50,45, 3595, 32,64; 31,38 30,60; 29,01;
2822 27,69, 2297: 2147, 1403 1110. PR kh'i ° hg@IRMS, gia tr m/z
[C23H27N202Sg)*: 4591462[M+H] *.

2.4.Th c hi n chuyWi héa crown ether

2.4.1. TYng ht p methyl (16Z,19E)18-0x0-6,7,9,10tetrahydro 18H-
dibenzo[h,0][1,4,7]trioxacyclohexadecink/-carboxylate(11)

H,n hpphn_ng §m 10 mmolcrown ether(7a), 10 mmol hydrazine
hydr adc¢khwylirédg 14 ml dung méi ethanol60°C. PHn_ n g ~ ¢tkec hi n
va K1 thic trong 3h. Sau khi ph_ ng Xy ra hoan toan (Mih tra tRag sb ki | p
mng), hnhppHn ng ~ & ®WHgui Jhlnhit L phong. Trung hoa m h p
b2ag dung dch Na2CO3 5%, 1 pH=11. Dungcc h sau khi‘cthifjung |
bRag dichloromethane (3x30 ml) va lam kh8ag NaSQu khan. Ldd dung mébi
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hu chiaus@ithgh t hadnlp@m dthg rdh. Tinh cH]s[n ph¥n bag
ph€hng bpkh@tpra g tinh It dung mti etddnmpgh t hu
chuyw héa(11).

/NH2
O O N O

o ™

CUN D) warno O
@) 0] @) 0]
&OJ EtOH &o\}

(7a) (11)

S h” 219. T ng h p crown ethe(11)

HpchE (1) L& tnghpvihi uswH= 40%, tinh thMmau teag, gia
tr Re = 048 (ethand), Tnc= 218 22C°C, Ph K ng ngd! IR (KBr, 3, cml): 3336
(NH2), 1735( & =.PH H-NMR (600 MHz, CDC}) , U ,J, Hz)pl/®96 (1,8 |
J= 6 Ham1s); 368 (br s, 1\ NH2); 3,92-1,05 (m, 4H, -OCH,-CH,-); 4,07
4,19 (q,2H, J = 6 Hz CH2CHa); 4,19- 4,24 (m,4H, -OCH,-CHy); 6,16 (d,1H, J=
2,5 Hz, H24) 6,78 6,79 (dd, 2H, J= 6,5 Hzva 1Hz, H6,16) 6,90 (t,1H, J= 6 Hz,
H5); 6,99 (t, 1H, J= 6,5 Hz, H17) 7,16- 7,19 (t, d, 2H, J = 6 Hz; 1,5 Hz, H4,18)
720722 (dd,11J=65Hz15 Hz ;731 334 (d 1H,J=6Hz 15 Hz
H19); 8,38 (d,1H, J= 7 Hz, Hkis), 8,78 (s,1H, H21). P 13C-NMR (150 MHz,
CDCL) , U ,: 16[335 eC=0 este}; 157,17 (G7; C-15), 15582 (C=NNH2),
15547 (G21) 13207(G1); 13194; 12851; 127,87, 12124; 12094; 111795;
11362; 111,77: 111,01; 68,68; 67,81; 59,36; 47,32 14,31 Ph kh'i ° hg€RMS,
gi& tr m/z [C24H30N30s]*: 423,191qM+H]*.

2.42. TYng hi p 28,283 24 2 26 2"-hexahydre22H-4,7,10trioxa-2(4,6)
pyrazolo[4,3c]pyridina-1,3(1,2)dibenzenacyclodecaphas2®-one (12)

H.nhp pHn_ng gm 10 mmol crown ethef7a), 20 mmol hydrazine
hydr oc hlcokhusydreng 14 dung méi ethanol 60°C. PHin_ng & €
th ¢ hi n va K} thac trong h. Sau khi pfin_ ng Xy ra hoan toan (Mih trab?ag
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sok |Lpmng),hnhppHn ng * ¢ Wtigui J/hinhit ghong. Trung hoa

h nh p brag ding dch NaC0:5% tipH=11L Dungdc h sau khi'ctrun
chi/T b3ag dichloromethane (3x30 ml) va lam kh8ag NaSQs khan. Ldd dung

méih u c hiaps@ithgd t h adnlpd8n dthg rah. Tinh cH]sin ph¥n bag
ph€hng bpkh@tpva g tinh It dung m? | eftdgnmigh t hu
chuyw héa(12).

NH,
O O N O

o ‘ o
Sepe e >
o O — 0
C o) EtOH o)

(7a) (12)
S h” 220. T ng h p crown ethe(12)

H pchii(12) L ‘&t ng hpvihiuswH= 34%, tinh thAmau vang gia
tr Rr= 028 (ethangl, Tnc = 183 185°C, Ph h ng ngd! IR (KBr, 3, cml): 3305
(NH2),1665 v~  106N).1PKh (HiNM® (600 MHz, CDCY) , U, J, pp m,
Hz): 1,30 (t,31 J=65 Hz, CHCHy); 2,72 (d d, 1H,J=125Hz;20 Hz,; 1 24
336 (br t, 11 J= 100 Hz, H1) 383 412 (m, 11H, | 2 4, CH3H
OCHCH-OCH.CH20); 6,76 (d,1H, J= 65 Hz, H6) 683 (d,11J= 7 Hz, 11
686 (t,11J= 6 Hz6911 45 6 1Hz715(@18 )= 6 Hz, 1
722d,21J= 6 Hz ;73113,(1ddD) &1 Hz ,Ph:3C-RMNR (150
MHz, CDCk) , ppth:, 17016 (-C=0 este); 159,78 (G21), 157,13 (G15), 15695
(-C=NNHy); 141,08, 12939, 12867, 12062, 11078, 69,97, 66,75; 64,32, 60,41,
26,65, 14,69.PK kh'i ° hgBRMS,gia tr m/z [C24H27N20s]*: 4232100[M+H] *.

2.43. T¥ng hip ethyl (E)}2*(hydroxyimino)4,7,10trioxa-2(2,6)piperidina-
1,3(1,2)dibenzenacyclodecaphan&3-carboxylate(13)
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H, nh p pHn. ng g m 10 mmol crown ethe7a), 10 mmol hydroxylamine
hydr oc hlcokhuyydiie [ ©u . yctrdng H4mt dung méi ethanol. Bh
“ng ~ ¢tc hi nva K thac trong B. Sau khi pin_ ng X[y ra hoan toan (kh
trabfagsb ki L pmng), hnhppin.ng ~& @tgui J/hinhit  fhong.
Trung hoa hn h p blag duing dch NaeCOs 5% i pH= 11. Dung dch sau khi
t r ung ~ dchig big@ichloromethane (3x30 ml) va lam kh@ag NaSO
khan. Ldi dung méi hu ¢ hi amis@tithgd t h o gnlp@¥m dhg rdh. Tinh
chlsfn pp¥mbx g p h €h rdokl @thv@KE tink 19t dung mdi ethaal thu
I ‘& 9n ph¥n chuyM hoa (13).

O O N O

N N
H NH,OH.HCI H

o O o O
{_o.)  EtOH,Na,CO, o)

(7a) (13)

S h”™ 221. T ng h p crown ethe(13)

H pchil(13) L& fng hp v ihi uswtlH= 51%, tinh thAtau tehg, gia
tr Re = 046 (ethanol), F= 195 197C, Ph h ng ngd! IR (KBr, 3, cml): 3397
(OH), 3186 (NH),1732( & =, {1660 (C=N) Ph 'H-NMR (600 MHz, CDC}) ,
ppm, g, Hz): 1,01 (1,31 J= 6 Ha&13); 268 (br s, 11 NH); 270 (br s, 11 ,
NH); 3,50 (d,1 | J= 8,5 Hz, H22); 386 (d,2H, J= 7,5 Hz, H24) 3,88- 3,94 (d,1 \ ,
J= 85 Hz, H21) 398 (q,2H, J= 6 Ha)3); 400 64,09 (m, 91 H24,
OCH,CH;0-CH.CH;0); 6,67- 6,77 (d,1H, J= 6,5 Hz, H6) 6,77- 6,78 (d, 1H, J=
6,5 Hz, H16) 6,82 (t,1H, J= 6,5 Hz, H4) 6,87 (t,1H, J= 6,5 Hz, H18) 7,14 7,20
(m 4H,1 3, 5, ;7¥5(s,1H1-9H). Pi 3C-NMR (150 MHz, CDCk) ,
ppm: 17067 (-C=0 este}; 16325 ((C=NOH); 15701 (G15); 12882, 12087,
12060; 11093; 70,09; 70,03, 67,62, 66,43, 62,15; 60,47; 52,17, 28,89, 13,94. Ph
kh'i ° hgBRMS, gia tr m/z [C2aH20N20,Ss]*: 473,1380[M+H] *.
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25. Kh[o sat hdt tinh sinhh ccac hpchbit ngh p  Lce
251. KHosathet t 2 nilc tAlpa®tyén it sXdongtAb " o ung t h_

a. Cac dong Abao

Céac hp chil crown ethem i L ‘& anh giahét t 2 n lt V] © ¢ c Bung
chb t phong Sinh’hc Th ¢ nghimi Vi n Héah c - Vi’ n Han lam Khoa'rc va
céng ngh Vi’ t Namg’ m:

HeLa(Human cervix carcinoma: Un gcung h € t

MCF7 Human breast adenocarcinona U n M motuydh v i

RD (Human rhabdomyosarcoma Uncgh tvho@

HepG2 Hepatocellular carcinomp : Ung th€ gan nge€

Lul (Human lung adenocarcinoma Ungi t hi€ph

- = =2 =2 =4 =2

Vero celllinet]b * o° ngh tBch ¢ a kh x a n h ngtthén® chau Phi

b. M® i yngmnubicacdongAb" o ung th

~

- M'i‘ng @MEME ( Minineal Essenti aslingMedi u
10% huy} t hanh b °ch kh&b sinh P3P4potdssium penicillin
streptomyciin fungizone) va 1% NAA (nonessentiamino acid). Hdb moi
t T n@ DMEM (Dub e ¢ ¢ o 6 ed Mimondm Essential Medium): 10% hijy
t hanh b ° chki@ing sinh (BSk), tho NAA.

- Dch khg8ng si nhpeft8nfml, 100 OyGtrefitdmgin sufate/ml,
0,25ng amphotegin B/ml.

- n" m PBS (phosphate buffed saline, g/L): NaCl 8; KCI 0,2; NePQ, 1,15;
KH2PQ: 0,2; Kh tring 1 atm trong 30 phdt.

c. Ph_ ng ychdhipn txhdhbholt t 2 niktAlp®y L

Nudi b © o u mgitrottheo&kehan va ngs [64]. X § ¢nh Ho4 tinh
g©ycchcdonglb”" o ung t h+<€e t heq alpkhivitayawuid pah § p
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caccngs [39 L arge t/hhanh @ Vi'n Nghiencu Ung 't bisscaQu
M:( NCI ). Ph©hngcpghtn§ ®inhhcTly c righi m thyse Vil n Hoa

h ¢ Vi n Han 1am Khoa'hc va Coéng nghVi t Namap dngt nt m 1Phép6 .
x§ecnhdm hac bhB€E sau:

B ac 1: SangXc tim cac mu tho co ho t tinh

I. Chuf n bitAbao

- Dong f]b " o cl @ €drongnitrogen| ng, hdt hoa va duy tri
trong c8rcg ndij nghMEMES Eagle heb DMEM cé b
sunghuy} t hanh-108 t €hi 7

- TJb " o'cL@u!i t@&mgiéuchkp (CQi5%, L, Xn
98% nhit . B7C, vo tring tuyt ")lt/Jb ~ o chd® ho8 t r €
khi ti/h hanh thi nghimt 18 24 gi .

- Dung dung cch trypsin verseeO , 1 Wackif]lb " o s auathi L
bao o g  mIPBS. Phaflbao Ba g mi mg ¢t h @ st | “@g,
ttb huyQr dch t]bao” n'n g, thi nghim (kholng 35x10* t/]
bao/ml tly theo tng Io4 t/]bao th nghi m).

. Chvt n bim, u tho

- Hoatan mith b3ag dung méi DMSOvin'ng, 4° mg/imli L
chHi thd, 2 mg/ml i v. i chHitinh.

Ii. Tin hanh thi nghiin
- Nh vaocac gihg ¢ aphipthinghim t hret’ g €w:
0 D« yichngam: DMSO 10%

o D«y'idaing d<€hshadpuif cé ki n £ n gt tjbao,
elipitine hdb colchicine, pha,i n”"'n g, ©01 Mm trong
DMSO.

o Day thinghi m: m¥ th + dch huyg phu fjbao
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- Phijh ‘lcs€trongf CO;° 37°C trong 3 ngay.
iv. ~Ka&thdcthinghmm v L &Ml gi 8§ Kk
T/Jbao sau khj 3 n g “ o Llnkbag dung cch TCA Ikhh. Ra , W L
kho, nhum SRB 0,4% trong acetic acid 1% varld bnga et i ¢ MU d 1 %
maud @Wkho, hoa ¥l bag dung &c h’ mTris baselOM trén may db ngang.
n ctrén may ELISA b & séng 495%15mm.
Chd y: Ludn pRi co phidn Xlchon g ¢ hng tAbaoe thyi Gb bot t ulthi
nghiMn (ngay 0). Piin  Xlchong ngayO c6 cloa ddh huynh phu Abao trong cac
gitn g @tvmlin CQ € 37°C trong 30 phat. Cachxdimhvanhim nh_ tr ° n.
V. Tinh kXt g9
- Tinh gia tr CS % (% Cell Survival)

- Giatr CS:laklfnt n"gqg sét ca t]bao’ n'n g, Ha rfu dla
mXu th , mX4 ndo cho gidr CSO50% t he L&nh g@t§ |-
tinh.

- Giatr CS ( %) c titth@heo cong ttc:

OD (mau thi¥) - OD ( ngay 0)
CS% = s x 100| + o
OD (DMSO) - OD ( ngay 0)

- Trong L d: q¢@BR:n grhdhtiéu Ehdp

o O lLc€nh theo cong ttc:

(Lx; — 1)

g= |
‘-J n—1

o Tr ongi:datr:ODgi/ngi

- X:giatr OD trung binh

- n:s gi/hgth I 1Y
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0 Céac md cé bW hi n hdttinh (CSoO 5 0pseRia chn
ra cho th nghi m pc€ Wimlgia tr 1Cso.

B ac 2 : mXd@aal1dso

- DUnggiatrCS% calonng,,da v~ o ch<€hncgrvet r 3 n
theo thang gia tlogarit ¢ a ° lhgecong pat trd UJlbaova'nn g, L
chiith Wtinh gi& tr ICso.

Congthc:

1
;=a+bEnX

o Trong ynng, chHth
X: Gia tf CS (%)
- Cacmuthd co giatriCsc0 2 0 O g toirld cé héinh.
2.5.2. Kit 0 sat het tinh oc chAenzymU-glucosidase

Nguyén li caphép th d atrén plin. ng phaneb ¢ Hip-Nitrophenyta-
D-glucopyranoside nht § cng §aenzymea-g| ucosi da §iphonggrua L -
phXm I p-Nitropherol c6 mau vangn, hgpth cahnhpphln_ ngti kb€
s6ng410nm* th i Wb BO phutsau pfin_ ng. L€ ng §n pt¥n p-Nitrophenol

sinh ra pin 8nh hdt I, ¢ a enzymea-glucosidase.
a) Chy n bim, u tho

Héa chit enzyme a-glucosidase p-Nitrophenyta-D-glucopyranoside, 4

nitrophenol, dimethyl sulfoxide.
Thi/T b : may quang phBIOTEK i USA
b) Titn hanh thi ngh¥in

Ph<€hng x&p b hdt #nh_c chjenzymea-g| ucosidthas e L €
hin tr°n/gMMtiolbe&ghalengbla g DMS O cdeionthing 1
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deyc& nngl ,nng, Ifh " ktt@ng pin. ng 12256, 64, 16 v' 4 pug/ml hotb
phalong tpv imX c hotttnhnh h hn Ac ar ko $ g ag ldmetd tham
khlo.

C&c th'nh pHn ph[n_ ng bao gm: Phosphate buffer 100 mM pH 6,8:
glucosidase 0,2 U/ml, ¥a th va p-nitrophenyl a-D-glucopyranoside 2,5 mM.
mXu " ilch ng, MU th L ‘& thay Ba g mlpHn_ ng. Thi nghim Tc€“ nhit
I, 37°C. Sau 30 phat, fim. n g ~ ¢.dénhg brag NaCOs. | hipth ¢ a pHn_ ng
I ‘& x 8lctrérmay BIOTEK vi . b ®ngd10nm (A).

Khl n £ n g ch]enzymea-glucosidase.ca mda th L& x &ic bab
cong th c:

n, . cch](%) = [ACuch ng)T Amati)] / A ich ng) X 100%

ICso (half maximal inhibitory concentratipia n n g, chiith ¢ ch]50%
hot nfycaenzymea-g| u c o s I dtiahstRag pHii rEIn Tablecurve.
2.5.3. KH 0 sathe' t tinhoc chAe n z y 1glacosidasé9ng ph_ _ ng ph§&p
phYng phan o (Molecular docking)

Nghién cu nay s d ng pHn mQn Molecular Operating Environment
(MOE) phién ffn 201 9 Wi £ Gy mé phng I dhép, nffm mc L2 ¢ h
kh&m ph§ c §c /JtiGdh n g nagcdedp dhdictown ekher va enzyme
I 2 ¢ Bglucdsidase. Cac ph chinh bao gm:

PhFn 1: Choq b m6 hinh phan t
a)Chunbpbrotein L2ch

CHl tric ba chu (3D) ga enzymélg | u c o s | ckay sl eg thorg qua
k: thude m?  h3"md dhp. -M& hinh nay da trén &l tric tinh tWg a
enzyme isomaltase tnbin menSaccharomyces cerevisig®a ID PDB: 3A4A)
I ‘& truy xulit ngan hang dli’ u protein RCSBVi ¢ | a chn PDB 3A4A d a
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tr°n scthehsnmgtritht cao: W5 %Eehingi mi |l ariWwy) v~
gi’ ng hoan toan (identity) vtrinh t chli tric ¢ a U-glucosidase.
b) Chut n biphX to
ChHutrac 3D catdicfcac hpchdl cr own' cérgh p €1 B@ay
d ngvati €u h"cdr chi/p mén riPhtfng pFn mQn MOE.
PHfn 2: Phehdghéphs&p v~ I
M6 ph ngld g h ®pi/h ba@h Bag cach's d ng cac tham'smib “nhb
c.a MOE. Trong nghién @ nay, apdng phehmrdy oh&mp brign | i
(semif | exi bl e dockihng) L2dgh ct’'ghvAphit pbEot e
phép di chuyd v ©  x o agtrorgikhodng liEn/k WM ki/n cali hinh ti
eu .
PhFn 3: Quy trinh th{n " 1th va sang lc
Quatrinhdp gh®p ch@ a t .kt~ rch Frinda, i€y g a
m! h 3 rmhkhisang'l@h pchdm i
B €c 1: Ti{n "rth m6 hinh (Redocking Validation)
M, c tieu: Tih hanh & ghép tai% (redocking “il i phit L ng Kk}
tinh(cocr ystal | i z¢ulcd $bitrgng didriic PDBa3A4AL
T n&nh _ghg& nh  ochéltxacca m: hé nh§ i k@trénigi®@ d
tr L, fch trung b3nh DPRNMBDphEtbenylthinh L €
clng viIplécaonugiatr RMSDgiatthgthaid L o8& n thg ™ tr
thaitinhthAh cnh h hn 2§ .
B ‘€c 2: Ldb ghép sang t cac hp chiim i
T Vitrildd gh®p: Sau’  d&kiwhchmg, cabBprhil criweether

m i sSL ‘& I ghép vao trung tam Bb , nj (active site)_ca isomaltase
( PDB: 3Mk4mghi m Hdt tinh ¢ ch]U-glucosidase.
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 Tiéuchilachnv trilién K}: Vic x §lcvalachnv tri lién K}
‘& ¢ L vao dac tiéu chilgh tric va s t ©h n g, i tAGaminoacid

quanfrn g U}4rond trung tam hd  nig.
Phn 4: Phan tich g qul”
a) H’ mwht(Scorihg Flinictions)

Viclachnddihinhliégnjti <€dl rflpti mal cotmd or ma
hinblag c&ch t2nh Wol&mghép(docking Lares)t Cac Ham tinh
L\Wh 1c8 d nglaLondon dG heb GBVI/WSA dG, nifm  €tinh:

f M c n it mgliéd ket ithiw (@G, dG;, - L h n kcal/mol).

Nt ngnglié8klt do (G, dG;- L h nkcal/mol).

b) Tiéu chi | a ch n ¢4l hinh

Giatr L\wh Idp g h ®pg nidhhgi@ tr am ¢). CEll hinh (pose) cé gia tr
amtuyt “ikangnh (tc |~ @G c theygh céhm)ph id¢ hpotein b
thanhcang@ v ngvaailcliénkl c¢c“" ng cao. Sau L. c, c 8
chi ti/T gi_ a cac phit va protein mc tiéu €L ‘& phan tich va h th bag pHn
mQn Discovery Studio 2025.

Nhin chung, cac crown etheg ¢t i ° ‘uc t tigh p thah céng thdng

qua quy t_rl3anht §ncg @nhgCeritnh chjliag si’ky ¢ tkadv} tinh

4 Wthu cac Bn pi§n ¢ -tinhtkhi ¢ a ong yél §upcho cac kfo sat hét

tinh sinh hc. Cac dh xudi  t ha QI @c®cnkhchblitrticag c &§c  p h €l
phap ph hi n YR, NMR va HRMS), cho tBf s phut hpgiad lifuthc

nghi m va &l trdc d ki/h. Cac §n pi¥n crown ethermi "E €L § n hittighi § h «
g ©yctlbaotrén mts dongflb “ o un g [0 datEnh vcch]énhymU
glucosidaseCiungyi L - [ patdc nhy °c ti/nmanhlki@ sattinh ¢

chv] enzym U-glucosidaseb?a g ph€ehng png $pan mMoleputar
docking)
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Ch€h®igsT QUY VATHUO LU%xN
3.1. T ng h p céc tiQ chbi podand

Céc tr chHipodand cé cha cac dt” O va S(3,5) LQu

aldehydev © ° d¢.g@ chung trong Ich &n nay la cac@ chill podand dialdehyde.

Céac nhom cHinayl ‘&t ngh pthe o “s3il L

cHb Vil chung la
chl b "ilx ng tr ¢ th3ng gi @, 2 bén nhanh ¢u mth la cac nhom cle aryl

XH

—

o o) o)
F
X X X

X XH (2

(1,4) K2003, DMSO (3’5) 3: X O
5: X=8

Sh” 31. T ng h p cac th chil podand dialdehyde

PAn ngnayd a t r °jphle. mgcengit 8ch nucl eRap hi |
Ch JlchpHn ngl &thchin t heo 2 b€

B €c 1i C ng nucleophilevag , ng t h hm:

1 Nucleophiletbh cong vao carbon mang nhdhd] ttb thanhph c trung gian

anion sigma (Meisenheimer complexongb mil  t 2 n Entfh ih h m

B€ c 21 Tach nhonth/}

1 Nhémth/Jtachkh i v, phgc hY t 2 nth Gt din i th]

N

X_
~—

S

@ 0

=

) H @LH

F X X XH
« H X X XH N
N
Sh™ 3. 2. /JG&pcnght §ch nucl eophilic
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Sau khi nghién_cu va tham kRo tai li u thamkh[o [46][61], trongluch &n
nay chang toi quit "nti s d ng 2-fluorobenzaldehyde, i nhémth/jla F b i vi

theo ly thuy} F ., © m " rdao nén né hat electroimthht v, ng t h hm

gilp” n “nhanion trung gian khi nucleophile v, a tih céng vaoPin_n g ~ ¢ €

th ¢ hi n khi cho hn K p 1 trong 2chAl (1,4) ciing 2-fluorobenzaldehydé&huby
trong dung mdi DMSO M nhit | kho[ng 110120°C. Cac §n ph¥n la cactiQ
chii podahmhp e hiuswcao 70 75%.

Blng 3.1.KJ3 qu t ng h p cac tQh chii podand

H" p ¢ X The (°C) Ry H (%)
3 0 66-67 | 0,85(H/E 2/1) 75
5 S 59-61 | 0,48(H/E 3/1) 70

ClitbcahpcH@L&khingnllbrag c§c ph€Hnng
L9  n h¥-NMRva pht hp v i cac thong st tai li' u tham kifo[1, 2].

HpcH (5 L& tng hpt hp chdl 2,2 thiodiethanethiol(4) va 2-
fluorobenzaldehydeDung méi phan cc D MS'@ cltn&a pijn_ n g€ ¢ ti/h
h” nh tr ongkiQmKiO)t W@ n'g suiphin. n g ¥ nhath phn
. ngth} K:COscochec ntng UWrumg hbaaasidF sinh ra, gitp pfn. ng
di n ra theo ct@u thuch va nang cao hii stHl phin_ ng cho ta mt chl tric sfn
phX¥n podandch a3dt S.

K: thud pi hin UI!H-NMR v~ “M®$§ d b Whc nkh il tric
¢ a Podandb).

Tinhiugng “tg@aproton vVt rp= U 0, 4 1 idphp singlet @
t ©h mgyy i 2H latin hiu Hibi t ¢ ahainhoém aldehyde va cé\Wl dang nhin
thby trén ph ¢ n g * mg€® h4 nhan'H-NMR ¢ a podand5). M, i 'nlfi ¢ a tin
hiugn g ‘ tg@roton ca nhom {CHx-S) va (CHx-S-CHx-) Ifn " It @iy = 2,8-
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2,83 pwp=md,12-3, i6 ppm, t €hn'g nlye ig@yotod da.

nhan tth m Famtrong khgngt 7 , 3/ 7,85 ppm.

|

T T T T T T T T

13 12 11 10 9

_ 3
g EfefeE s

Hinh 3.1.Ph 'H-NMR ¢ a podand5)

ws27

.05\ eo -

1

2247

- -?._:,o - S ._...._:’56 , .350. ,

Hinh 3.2Ph MS ¢ a podand5)
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Trén ph MS, peak iorphant [M]*= 3 6 2c,tiith cl® cong thc
CigH180:Ss* L & tim thy v i c g L 100%. Khi ° hg€hinh xacv, i
giatr m/z= 362,.

3.2 T ng h p cac crown ether mi ch a nhan piperidone t céac tiQv chil

podand {t phfm n g hn g @etenko-Kritschenko

PHn _ng PetrenkdKristchenkola m t trong nhbng pHn. ng n g ®©rag t
tac nhanc I\, c6 vai trd quan'tng trong héa’hc f ng h p , Fo i t trong vi ¢
xay d ng cac h d vong co6 gia trsinh hc. PHn_ ng nay din ra gi a ba thanh
phfn chinh:a | d e h y dlketone hithmgh (ph  bi/h 1a acetone Hdb methyl
ketone), vamu i ammonium ( n h© a mmo ni womam@aaniam chliorele), h o
hotb Lt i k/jbRagchchminebdt mnt. D 6QLki n pin_ ng nfGnhang,
t h®® s d ng dung méi ethanol b acetic acidva gia nhit nhG céc ciil ban
I'fu <€trfi qua mt chu i phfn_ ng lién tip bao ‘gm aldol h6a aminehda va cu i
cling lavong hoa ni phant, Wb thanh §n phX¥n cu i 1a khung piperidondorb
trongmts t rn@hp Hbitlad vong tetrahydropyran

Ch JjpHin. ng bt fult s hinh thanh Bn phX¥n b-hydroxyketone théng
qua pln_ ng gi a aldehyde vadtone, tIlp theo la qua trineminehda tb thanh
imine hdb eramineva K} thtic Ba g . & ©v .| n §hirh thanh Bl tric d vong
sau ¢h h . Qu rHitbi t ¢ a pHn _ ng PetrenkdKristchenkola kh' n £ nl rat
nhiQu lién Kk} carboncarbon va carbenitrogench trong mt quy trinh duy nhi,
t L - Jpkimthigian,gims b&etnghpvati <€Susulli

VQmMHs ng d ng, khungpiperidonett thanht ph[n_ ng nay xitd hi n ph
bi/h trong &l tric canhiu h pchit nhi ° n° cphin cd K&t tinh sinhh ¢
c ao tmilceQi ir Alzheimer (vi ¢d: Donepezil)thu c gfm L ath h m( n h €
Fentany) ¢ 1 ng ' mphbh#codad gng khang khdf, khang viém, émg ung
t h &b khang kin. Nh vaokHn £ n g ’tilmmhot dac thanhpfn b fun L
(aldehyde, ka&ine,aming, pin_ng nay tr thanh céng.c L'do | ¢ trong vic xay
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d ngt héntvpcl ey phde v cho nghién cu thd ¢ va phat tid "€
ph¥n hin 4L
O O O
R R
O’R 1 2
(LW I SRbhe
H H
@) o) S S
Co s
(7a-d) a: R =-CH,CH,4 (9a-d) a:Ry=Ry,=Ph
b: R = -CH(CH,), b: Ry =H, R, =Ph
c.R= -CH2CH(CH3)2 C. R1 = R2 = -CH2CH3
d: R =-CH,CgHs d: Ry = H, R, = -CH(CHj3),

Hinh 3.3.Cac crown ether cla nhan piperidone
Trén ¢ ledc 8Qh chidl podand@)va(5) v ichll  t ridmg 2’bén la cac
nhémchc al de hydes dadphn qg Retrenkektisehenko trong vai
trolapin ng ‘cttongdngh pcac hp chid vong mich a ~ g th i nhan
piperidone va vong crown ethe
3.2.1. T¥ng hi p crown ether p tiZn cin t podand 1,5bis (2-formylphenoxy}3-

oxapentane (3)

PPN o O /R
(6a-d) O

O + O N
Sl e LA

NH4OAc o) O

0__ 0O _ 0 CH,COOH, EtOH Lo

3) (7a-d)

a: R = -CH,CHs

b: R = -CH(CHy),

c: R =-CH,CH(CHs5),
dR= -CH2C6H5

S h” 3A2.T ngh p caccrown ethe(7a-d)
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PHn ng ~ ¢ Fult tiQy chd podand 1,5is (2-formylphenoxy)3-
oxapentang3) va cac d xudl ¢ a 3-oxobutanoatg6a-d) cing s c6 mb g a

ammoniuma ¢ et at e ki m dung gndi Bthanol va xic técetic acid Nhém
chitl crown ethe(7a-d) ' « ~ df®g h p thanh cdng vi hi u s 34-50%.

Blng 3.2.KJ/Fqu f ng K p cach p chHl crown ether(7a-d)

H p chel Tne (°C) Ry H (%)
7a 200- 201 | 0,52(H/E=3/1) 50
7b 214-216 | 0,48(H/E=3/1) 40
7c 217-219 | 0,46(H/E=3/1) 38
7d 219-221 | 0,42(H/E=3/1) 34

Tr °n° t&i bhuteam kifo

vao cac ¢n xudl con M ¢ a dayb?ag cach phan tich chifi

I « “c[2],méng thc bl tb ¢ a h p chd
(7a) L « “dcBn g mifyn hlvdi nén trong ldh annay, chang tbichl i s ©u

¢ §tng phdp eh

Lk tren. @€6ng th ¢ bl ttb ¢ a cac #h xuHl (7b-d) L ‘& khp g nhlbRag céac

p h€hn gphphhrg AL
thcclttbgahpch(7c)c 1 n gc ki@g nhichinh xac fa g

nhiuxdt i a X L Hsingleochystah Xray diffraction).

niR, ®I-NMR, *C-NMR va HRMS  Hnbi t, cong

ph€ehng

Trén ph h ng ngdl ¢ a cac hp chill (7b-d) chiing tacé thwd  dang nhch
thby ‘lc€© xulihi ntinhiu Hit r €ragqhémi NH td vang 3314 3326cm?,
I ng th i cac tin hiu ¢ a nhém-C=O esterc | n g c rhiethy t4 1694 1697

cntt hay 4 1246 cmt v, i

*a € ntthh latin hiu ¢ a nhomether
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Hinh 3.4Ph IR ¢ ah p chl(7¢)
Trén ph ¢ ng " tg€® h4 nhan protortH-NMR KL t r €ngaadh ung
d¥ xulnhém(7b-d) L - | = :

- Tinhiugng ‘fg€a c8&8c 8 pr olt'@phathim®m t h b
| “@tY cac khdng 6,7887,259 ppm (7b), 6,7857,260 ppm (7¢),
6,884-7,185ppm(7d)

- C8c prht orechd cac hydro @ nhém ethyl ether va
pi per i do’rcahinaiy trang khd@g 2,5 4,5 ppm

S khéc bit | n nhi gi a cac hp chi nay cé thwhhin thy rd nhai td chil
tric ¢ a chdng vi cdcnhémalkyl khac nhaurong dili tric ¢ a nhom chc ester
n@ n”y ‘achhehghbylréarén phcn g * tg€ ht nhan. Trén phg a
h p chid (7b), t9 vang ¢ n g * g = 0,997 ppm vk = 1,112 ppm la tin hi
¢. a2 nhom CHVv. i c ¥ h gla dobublet va tin hiu ¢ a nhdn -CH(CHz)2tY Uin
=4918ppm.Trén ph h p chil(7c), nhchthBy s ¢6 mtbg @ 2 nhém CHIfFn it €
td Oy = 0,759 valn = 0,775 ppmchingchp | °n nhau dOMHit€hng
v.i , Wiladoubletcungyi L - lucng? hg€lka proton-CH(CHs). tY
Uy = 1,739 ppmTrén ph h p chH (7d),d @s [nh " ng thic anhém
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esterv ™ v, ng fhdnny * my@ an2 ptoton-CH.CeHs b LYy vOt T n@
yJu hhn t[ngd,9885084pmmyi L Wiladoubletdoubl éhgvll c€
=126 Hz

“ . s J

13 12 1 10 9 8 7 6 5 4 2 1 0 ppm

L __ LU L LL
[ bdl "] lnmlnr‘-lf’lﬂﬁg@ o™ P~
0 o|wT < O'JR.DI"')NI‘-NQ| o wn (-]
o=l - 1R B = - w

-

Hinh 3.5.Ph H-NMR ¢ a h p chii(7c)
Chi tiJy théng § trén ph H-NMR ¢ a cac hp chd crown ether(7b-d)
I ‘&thwhin® bfng . id €L Oy .

Blng 3.3.Théng § phH 'H-NMR ¢ a cac hp chi crown ethe(7b-d)

Hp|V%ng ¢@wf -NH \Ving eher va piperidone  Ving khac

chti ppm) (UH, (GH, ppm (GH, g

| B7886887 |, o0y ]2, 641 (AR2bz| 1, 112
(3H, m), 6,887 3 HZ,'CHpiperidoné; 3,297 J=6 HZ,
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u 13); 4918

(1H, t,J: 7,8 (1H, t,‘CHpiperidoné, 3,836
Hz); 7,171 3,923 (2H, m; (1H, g,J=
7,259 (4H, m), OCH.CHy); 4,062 ¢H, d, | 12,6 Hz; 6,6
J=9,6 Hz,-OCH,-CHy); Hz, -
4,1014,238 (4H, m; | CH(CHs).)
CHZpiperidone, -OCHy-
CHy); 4,220 (1Hs, -
CHpiperidoné
2, 64 9dd,0414,1
Hz; 3 Hz,-CHpiperidong;
3,309 (1H, t-CHpiperidond; | O, 7 5 9d,
6,7856,849 3,687 (1H, t;OCH>-CH> | J=6,6Hz,
(3H, m): 6,889 ): 3,67£3,928 (3H, m; | # 13): 0,775
7c | (1H,tJ=7,8 | 4,296 (1H,3 | OCHx-CHy); 4,055 (2H, | ( 3 d, J=6,6
Hz); 7,169 d,J=9,6 Hz,-CHy); Hz, #)
7,260(4H, m) 4,1124,167 (5H, m; 1, 739m,
CHZpiperidone, 'OCHZ‘ 'CH(CH3)2)
CHy); 4,296 (1Hs, -
CHpiperidone)
6,7836,819
2,657 (0414,1
(3H, d,d,J= 7,8 e oh |
Hz); 6,884 (1H, . 32'2 2 Cp'pe”"°“‘9' | 4.98-5,064
t, J= 6,6 Hz, H); st 1(1H’ & :p:e”"‘)”e)’ (2H, d,d,J=
7d 70727,092 | 4,340 (1H} 38183895 (2H. My | 15 6 Hz: 12
OCH,-CH); 4,016 4,043
(2R, m, H); 3H, m,-OCH,-CH e
b ml- - ;
7,1277,139 ( > CH) CH2CeHs)
4,088 4,148 (5H, m;
(1H, d); 7,165
CHZpiperidone. 'OCHZ'CHZ)
7,185 (1H, m);
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7,1987,230 4,340 (1H,s ,-CHpiperidond
(2H, m); 7,256
7,278 (3H, n),

Trénph ¢ n g * mg® 8C-NMR, cé thM] dang phat hins c6 mHg a 2
nhom C=0 ketone va C=6xstertH Uc = 204 ppm vdic = 169 ppm.
Trén ph kh'i °~ hg@han dii cao ¢ a cac é xud (7b-d) c6 s xulihi n
¢ a cacgpeakion gil phant [M+H]*. C thw
- H p cHll (7b) tinh toAn cho cdng ttt [C2sH30NOg]* 12 4402073, tim
thby peakv. i gia tr m/z= 4402063 [M+H]
- H p cHll (7d) tinh toan cho cdng ttt [C2oH30NOg]* 12 4882073, tim
thby peakgia tr m/z= 4882066[M+H]*
CHli triic phan't ¢ a hp chi(7c) ¢ T n g c Kh3@ g nhichb chaa bag
ph€ehngnhipk p a X LWn tinh th

Hinh 36. CHli tric ¢a h p chHl(7c)L ‘& x ‘8tcd altrén phan tich dii’ u thu
Lt ph€ehng ubk@p anXi L'Wn tinh th

HpcHEl (7o) L hn tWnhRoht rtomg nh-m khimxygnggi an
Pbca Trong nthg tinh thWhai &dl hinh 2 ng phan ¢b thwkhacnhau cling ctijn
m tv tri tinh thWw, it | 0,85:0,15biWd hi n's bHItrd t (disorder) CHl tric
phant ¢ a(7c)baogmmth t v . ng n ghGavong macrocyclic aza4-

crown3-ethetr m t vong piperidoneva hai vongbenzeneVong azal4-crown3-
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etherc6 hinh dhg dthg chén (bowl) °E"@ "nh nh hai lién K} hydro ni phan
t NiH---O va hai lién K} hydro QH---O (xem B'ng 3.4va Hinh 36). Chyi
polyether gm cac nguyén t C7i O8 C% C10/ 011 C12 C13 014 C15 c6 &l
hinh lat-g*-t-t-g'-t (t = trans 180; g =gauche +60).

Blng 3.4.Lién kT hydro ¢ a h p chl (7¢)

D* b-HA* d( DbH) d(H--A) d(D---A) | DHA
H® p @d blt

C2 2 BaB--014 0,99 2,41 3,002(3) 118
C24bH2@2R 0,99 2,50 3,123(3) 121
C2 4 bH2@sC 1,00 2,38 3,055(3) 124
N25bHDS 0,82(3) 2,41(3) 2,942(3) 123(2)
N25bHDB 0,82(3) 2,47(3) 2,979(3) 121(2)

*DiChblt nh<€;MiChpitotncirdn proton
C§c ph®p bijJgn L i L i x.ng L€ c¢c s d,ng LW tlo ra

ax+1,-y+1,-7+1; 0 1-X, y+¥%, -7+Y5; © 2-X, y+Y5, -2+ Y%

Vong piperidone trung tarh n t4° dthg gh/J(chair) L\ hinh, y i nhém th]
(CH ) CHva@dayompenzeneh pntElvi v, ng maQechifhcycl i
v tri x 2 cUb (eduatorial)@u JJyQmHukhong gian. Goc gia mHuph?n g scdha
vong piperidone {gm cac nguyén tC1/C21/C22/C24) va Rbph3ng ¢ a hai vong
benzendfn I 1&875,5(1)°va 74,3(1)° Nguyén 't nitrogentrong dili tric co &l
hinhthap tam giéc (trigonal pyramidaRhant (7c) coba tam il " i K ngt4 cac
ngwént carbonCl, C21vaCc22 do W ntkt.i thml’ ng phandp thw
khac nhau. Tinh tht h U’ ¢ IAKp thWL i quang (racemic mixturepao gm cac
cb 'ng phi©guang €énantomer v.i ciih h3nh 't l@hacg L
1SR,21RS,22SR. Trong nihg tinh thW cac phan t (7¢) ttb thanhcac dp dimer cé
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t © mi xIng théng qua cadién kit hydro @ H---O lién phan't. Cac dimer nay
ti/p t cx/p ch ng d c theo trc a ¢ a & nthg tinh tAA(Hinh 3.7).

Hinh 3.7. Caclep dimer lienkt h y d r o ix g thohg@oa cdc liénkhydro
CbHLLLO 1{@dn phon t

T€hnghte c8§c c(fagwn c &t ildodd) c Ic g f ng

h pdatrén c s phin. ng PetrenkdKrischenko. Bag vi ¢ thay th] cac tn

chHl trithiapodand 1,%is(2-formylphenthio)3-thiapentane(5) va cac & xudl

ketone, phin_ ng w& di n ra v i ammonium acetate trong dung méi ethanol va moi

t T n@ acid. Vic thay tHjcac dt O bag cac dt S co Vod¥ Jiimts kho

khtn tronghomg8 vhi éisuicephc8&c qusg tr’3nh
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cao Rag cac pfn_ ng hinh thanh cacd xud (7a-d). Hi usidl ch¥%ng ' d i t
¢ a cac hp chil (9a-d) 1a 30-36%.

0
R A _R; O
(8a-d) Ri R2
L, A LN 2
H H
) me (A
s. S. S CH3COOH, EtoH {_s._>
(5) a: Ry = R, = Ph (9a-d)

b: Ry = H, R, = Ph
C. R1 = R2 = -CH2CH3
d: R1 = H, R2 = -CH(CH3)2

Sh” 34 T ng h p caccrown ethe(9a-d)

Blng 3.5KJFqu f ng K p cac hp chil crown ethe(9a-d)

H p chbt Tne (°C) Ry H (%)
% 1817 183 0,42 (H/E= 3/1) 35
% 164- 166 0,45(H/E= 3/1) 34
9% 151- 153 0,62(H/E= 3/1) 30
9d 165- 168 0,65(H/E= 3/1) 36

CHl tric ca dady hp chii (9a-d)c | .g& chngminhbldag c§c p h €l
phap ph hi n UUR, 1H-NMR, 3C-NMR vaHRMS. Cing vi , I66ng thc dil
ttb cahpch(9d) L ‘& kh?d g nHichinhxdc®B® g ph€hngux@gth 8 p nh
L hn p fsi@gle crystal Xray diffraction).

Trén ph IR ¢ a day cac’hp chHl, c6 thAd dang nleh thby 2 peaklHot r €n g

cho nhém NH va nhémC=0 ketone4 2 vingtrén 3200cn* vaving 1700 cni?.,
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Hinh 3.8.Ph IR cac hp childay(9a-d)

Blng 3.6 Tinhiu H

t r ‘iR gay phl (9a-d)

H p chbt -NH (cm™) -C=0 (cm?)
%9a 3220 1720
9b 3311 1703
9c 3433 1705
ad 3294 1697
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PR cng ‘g€ h& nhan!H-NMR L ‘& ghi trén maymay Bruker
600MHz {1 Vi’ n Hoa hc - Vi n Han lam Khoa'hc va Coéng ngh Vi t Nam.
Dung mdi chp ph la CDCk, DMSO-ds v, i chii chuy n i la TMS. Trén ph H-
NMR ¢ a day hp chiinay, d dang cé th\hhin thyy cac vang phlHo  t r @iWg c
nh€ sau:

a. V¥%ng {&Qppm)( ~7, 0

THic[ cac hp chil Qucétinhiu pr ot on t hhni80ppmng Vv
song mc , ph cth va kWi tin hiuco s khac bit ° & rBch thby r6:

1 922 C- v Y%nngg tvh homlhfry itiihiut 7,077 7,83 ppm bao
g m céac tin hiu doublet (d), multiplet (m), triplet ()v i t ng ¢ ng 18
protrkont r lemhi@u cvhong ix hghm L

7 9: Cling c- [wakh @03t hsBppmt rn h €pgcth h h hn
v. i dthg d,d (doubletioublet) multiplet vatriplet, ch ras bHl " ik ng, do
s hindinganhomt]l chtr ctdnhandvong.Tngs pr ot ona t hhi
13.

1 9cvad:Cungcdtinhiu t h h mh ¢n n phéritichdsi LQucé 8 proton
t h Hdmtrungt 7,207 7,69 ppm “tngces ¢ b la doubletdoubletva
triplet-doublet pifn &nh &l t r Y%K i xtnhgh nfh h n

b. Vung ether va piperidone (~2,%,8 ppm):

noy | ~ Ww brdgac proton fn nhomN H | Cco, et hngr v~
nQcotinhiu HEr €n g @GHBppm, CHCQIL ~3i 4 ppm

7 9a
o CHNH: U4 =5,77 ppm (d, 2H)

o CHCO:Un=4,17 ppm (d, 2H)
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9b:

9c:

9d:
(0]

(o]

C&c nh - navaddipiperidone: n@i tin hiut 3, 1/f 2,35
ppm, dhgtriplet-doublet (t,d)hoHb doublettriplet (d,t). Phn &nh m t

chll tric vong piperidonen ‘nth, c¢c‘ixnhg nh L

CH: Un = 5,58 ppm v&holng 5,45 5,49 ppm (d,d), CHCQi = 3,93
ppm

C8§c nh-m @dt 3,281aj37 fipm, dhg multiplet chng
IHp nhiQ.

CHNH: Uy = 4,92 ppm (d, 2H), CHCCkhol'ng 2,92i 2,97 ppm (dg,
2H)

CH d mgot 31207 2,38 ppm, tin hiu kha rd, d tach bit
CHlIl tric vong khan “nh, d nhch di n nhém piperidone.

CHNH: U4 = 5,21 vaux = 5,14 ppm (d,d va d), rd rang

CH dray 0 3,227 2,42 ppm, khéng ¢mg IHp nhiQu

c.Vung aliphatic (~0,5 2,5 ppm):

noy

cacn h -

il

| © v¥%ng gi¥%p pho©n bi t r» nhblt
m met hmethyleedO- )y © c¢c8&8c cblu tr ¥%c nh§8nh

g

9a&9%:Khtng c¢c- t2n hi u CH, d, v#nggchht

t hbly

9c:

(0]

=1, 65 ppm (fg, CHH) CH g

=0, 60 ppm (Gt2BHHKI 2uZaHémmethyblt
t h3ng. chu, i
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T Uh=1,

6 6

1 U+=1,03ppmvan=0,88ppm((dJ= 6

ppm (m, 1H,

CH gfn
Hz ,nh®@nH L idyc i

CH

)

treng r whomisapgpylc . d@dng CH(CH )
Blng 3.7 Théng § ph H-NMR ¢ a cac hp cttltrithiacrown ethe(9a-d)
H® p| V%ng t Vung ether va piperidone Vung khac
¢ Bl (i ppm) ( Wi ppm) ( Wi ppm)
%9a 7,83 (d, 2HJ= | 5,77 (d,J= 9 Hz, 2H, 2xCHNH})
6,5 Hz); 7,31 4,17 (d,J = 9,0 Hz, 2H,
733 (m, 4H; | 2xCHCO}) 3,17 (td,J=80; 3,5
7,14 (t,J=6,0 | Hz, 2H, CH); 2,88 (t d,J= 100
Hz, 4H); 01 Hz; 3,5 Hz, 2H, CH); 2,67 (d t,
7,10 (m, 89 | J=100Hz 3,5 Hz, 2H, CH);
2,35 (t d,J=9,5Hz; 3,5 Hz, 2H,
CHy).
9 7,70- 7,80 (m, 5,58 (d, 1H,J = 9,5 Hz, CH)
2H); 7,57- 7,59 | 545 5,49 (dd, 1H,J=8 Hz 2,5
(d,d, 1H,J= Hz); 3,93 (d, 1H,J= 9 Hz)
6,5Hz 1,5H2); | 3,23 3,28 (m, 1H);2,85 3,04
7,38 (t, 1H,J = (m, 2H); 267- 2,74 (m, 3H);
7 H2); 7,26- 2,37- 2,47 (m, 2H)
7,30 (m, 3B;
7,15 (t, 2H,J =
6,5 Hz); 7,07-
7,12 (m, 2B,
7,03 (d, 2HJ=
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7 H2

9c | 7,6-7,69 (d d, | 4,92 (d, 2H,J= 9 Hz, 2xCHNH)
2H,J=6,5Hz | 3,20 (d t, 2H,J= 11,5Hz; 4 Hz,

1H2); 7,52 | CHy):2,92-2,97 (d g, 2H,J=9
754 (dd, 2H, | Hz; 4,5 Hz, 2xCHCO)2,65i

0,6 (t, 6H,J=6
Hz, 2xCH)

1,65 (q, 4H,J= 6

Hz, 2xCH),
J=65Hz1 2,75 (m, 2H, CH); 2,38/ 2,43
Hz); 7,34- 7,38 | (m, 2H, Ch); 0,98 1,02 (m, 2H,
(t,d,2H,J=6 CHy)
Hz; 1 H2); 7,21-
7,23 (t d, 2H,J
=6,5Hz, 1 H)
9d 7,67 (d d, J= 5,21 (d d, J= 100, 25 Hz, 1H, 1,66 (m, 1H,
6,5 Hz, 1 Hz CHNH); 5,14 (d,J=9 Hz, 1H, | CHCHg); 1,03 (d,
1H); 7,63 (d d, CHNH); 3,22 3,24 (m, 2H, J=6,0 Hz, 3H,

J=65Hz;1 | CHy): 2,94 3,02 (m, 2H, CH);
Hz 1H); 7,55 | 2,70- 2,76 (m, 4H, 2xCH): 2,42-

(d,d,J=65Hz | 249 (m, 3H, CHvaCHCO)
1Hz, 1H): 7,51

(d,d,J=6,5 Hz,
1Hz 1H); 7,211
7,36 (m, 2H;
7,20- 7,26 (m,
2H)

CHs); 0,88 (d,J=
6,0 Hz, 3H, CH)

Ph 3C-NMR ¢ addayhpchi n " y Wailhrmg khadbit gi a ching

va tiQn chAl podandkhi xubl hi n's c6 mHbg apeakcng "mgEbl t r €ng

c
nhém C=0 ketonett

c,8chuyM dch IFn " It t€ Uc = 206,20 ppm(9a), Uc =
207,35 ppm(9b), Uc = 210,22 ppm(9c), Uc = 209,31 ppnm(2d).
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Ccoéng thc ¢ a nhom hp clHl (9a9d) c . n"clm@ chng r » r " ng
biph kh'i °~ hg@han dji cao vigiatr chinh xac khi "~ h & vIchkhi
<10ppm.CthWwh h€ s au:

- ChHll 9a: Tim thby peakion gilf phant [M+H]* v. i gid tr m/z554,1635
_ng Vv icodng th ¢c[CasHNOS]*. Kh'i ° hg@®nh toan theo ly thuy la 554,1646
- ChHi 9b: Tim thby peakion gil phant [M+H]* gia tr m/z478,1035 ng
V. i cong th ¢ [CoH2NOS]*. KH i ° hg@nh toan theo ly thujla 478,1333
- ChHi 9c: Tim thby peakion gil phant [M+H]* gia tr m/z458,1618 ng
V. i c6ng th ¢ [CasH32NOS]*. Kh'i  ° hg@nh toan theo ly thuyla 458,1646
- ChHi 9d: Tim thby peakion gil phant [M+H]* gia tr m/z444,1480 ng
V. i c6ng th ¢ [C2aH3NOSe]*. Kh'i  ° hg®nh toan theo ly thuy1a 444,490
ntobit, cthttbcahpchdi(9d) L& khhng' nllbag ph<€hng p
nhiuxdt i a X LWn tinh th

S0 { centroid: !
L4 .80

P

Hinh 3.9CHItriccah pcrl(Qd) L ‘& x Bhod atrénphantichdiu t ha L€
t ph€©hng .,pXH8pankhtiNhn t

Phan't (9d) bao gm mth t v, ng nge€ng ohn @ vohg ch

macrocyclic azd4-crown4-thioether m t vong piperidind-ong va hai vong
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benzeneVong azal4-crown4-thioethercd dthg chén (bowl conformation) ° & €
“n ‘nhbihailién K} hydo n i phant loYd CiH---S(xem Bng 3.8 va Hinh 39

B[ng 3.8.Lién kT hydro ¢ a h p chi (9d)

D* b-HA* d( DbH) d(H-A) d(D---A) | DHA
H® p ©d) blt

C1lbH38 1,00 2,65 31752(11) 1126
C13bK1-Q23" 0,99 2,40 3,3483(15) 1604
C21biB23814 1,00 2,61 3,1798(10) 1159
N2 5 b HDBI 0,868(1§  2,415(16) 3,2749(12) 17Q7(14

*DiChblt nh<€;MiChpitotnchrdn pr ot on
C§c ph®p bijJgn L i L i x.ng L€ c¢c s d,ng LW tlo ra

x-1/2,y,-z+1/2

Chu i thioetherg’ m cac nguyén t C7i S& C9i C10i S11 C12 C13 S14
C15c¢6 ddl hinh khdng gian I igitigig it (t = trans, 180°; g = gauche, +60°).
Vong piperidin4-one trung tanco d-hgghv]h h i bi/jb dthg. Hai vongbenzenera
nhém th] isopropyl LQu chim cac v tri x 2 ¢ (eduatorialthuch [ i vQmHb
khéng gian. Cac goc Ip b i gi. a mtbphn g ‘¢ dha véng piperidird-one (g m
cac nguyén t C1/C21/C22/C24) va Ruph3ng ¢ a hai vongbenzendfn " &
83,31(4)°va69,36(4)° Nguyén t nitrogenN25 c6 ddll hinhthap tam giac (trigonal
pyramidal)v. i t ng cac goc hoa'tt o ~ ¢136328(2)°

Phan't (9d) céba trung tam B " i kK ngt4 cac nguyén t carbonC1, C21
vaC22 cho phéptintdti thmal ng phandp thwTinh tht h u” c Bep thw
I” i quang (racena crystal)va bao 'gm céc ¢p L' ng phan quang kv (enantiome)
coddl  h3 nh'ikeaniRE21$R22RS.
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Hinh 3.10S s xpdctheotrcbga L hnWéd nh t h
Trong nihg tinh th cac phan t (9d) ttb thanhchy i vo hth lién K hydro
d c theotr, ¢ tinh thAh ¢ bthong qua caién kit hydro NH---O va QH---O lién
phan t (xem Bng 3.8va Hinh 310). Cac chui n " g splxP v i nhau’
khoflngcachh €hng t 8c VHHnh3ler Waal s

3.3. T ngh p céc crown ether mi ch a nhantetrahydropyridinet cac tih
chili podand phlin°nng cnhg ‘@etenkd-Kritschenko

Tetrahydropyridine lamt d vongcé nh@u ngdng trongcc@&b<€l o
hoa hc, sinh hc, khoahc va cong ngh CEl t HVYct rl & négmarg Ul nQn
tlng linh hdt Wihat trMd cac phan tm i v, i nhiQu tinh cidisinnhcvavt | T L a
dbhg. C thWh hn, "mdiichh t et r ahy dr ccmly nkhdaitghe L «
chlica ‘c¢gX¥n, clng nh+€e di cchorb kich thich erzyde.c h
Béendh h L -, ¢ h ¥aquanlirngitrgng nghién cu vQt €hng " aly§ ¢ d «
va cac héttinh sinhhc  n h ©g ¢ b n g’ ng viéd va kisahg khfn. Ngoai ra,
tetrahydropygrngdnag et rcqmg ¢cekh S§lco mhuwexdngh i
i'u v~ ‘mig Hoobitt ®trong victng hp cac hpcllichec nktng v°

polyme.

103



Trongluth  &§n n” "y, c¢h¥nagvatthg hplcac hp gilii ° n
trithiacrown ethercéclanhandv , ng tetrahydr ag@mpini yi ne

n g €n BetrenkeKritschenko.

NH, O

R
O O O O O
o Cs D
S\_/S\_/S NH,OAc S
(5) CH3;COOH, EtOH (10a-e)
a-= 'CH2CH3
b= -CH(CH3)2
c= 'CH2CH(CH3)2
d= -CH206H5
e = -CH3

S h” 35 T ng h p caccrown ethe(10ae)

PAHn_ng ~dtec hin blg cach khBy QLh n h p bathanh pkn 14
trithiapodand dialdehydé:-ketoneesterv * ° nl g€ athr®oniumacetate trong dung
moi ethanol ¥ nhit . 60°C va K} thic sau 18h. B qu[ L& " & @ day §n
phXn cac hp chHi(10a-e)v. i hi usiHl  d a@3537%.

Blng 3.9 KJ3 qu t ng h p cac hp chil crown ethe(10a-€)

H p chbt Tne (°C) Ry H (%)
10a 198- 200 0,48(H/E: 3/1) 36
10b 201- 203 0,45(H/E: 3/1) 35
10c 222- 224 0,41(H/E: 3/1) 37
10d 226- 228 0,49(H/E: 3/1) 35
10e 1927 194 0,52(H/E: 3/1) 42
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Chitraiccaday hpcrl n gkhig€nilbag c8§c ph€hng g
hi n UlR, H-NMR, 3C-NMR vaHRMS. T ng quan Bl trac cac hp chil (10a-
d) L'Qu c6 chung b khungthiacrown ether vi nhémaminotd v' tri 24 va niém
estertd v’ tri 25. S khéc bit ré rang nktin3n® chy i alkyl gda vao nhomester
1 10a: ethyl
1 10b: isopropyl
1 10c: isobutyl
1 10d: benzyl
1 10e methyl
Tr°n ph” h” 8g mWh'gMChe) R, tno W Shci "d[i hi
LHc tr€englhkesconge€®d aohoem ch_ ¢ ch2nh tr
aminot 4i v° tr2 2HM dcam® . 2mg htir BMgl0k hcorf i
th€ ng yJu v° r.ng do khéstemBHngvtUorbki 2
hiu dao L, ng Cwi163816Hc mr ongNh -esterle@Qec - v
drli hbl th[iiC2501@™0 T . Ngo "iH r(es,pjog8ad _d:
al kyl c¢cing L€ ¢ quah29s58t MNhs nt.chomg gk h ol
C=0 b T[nih mEn nghibli chu, ésteral kyl gdin v~ c

1 l1l0a(ethyhc- d[i C=0 t Yi 167 1 nhédmestéerhinhl 4 i

th€ ng.

1 10b (isopropyl) va 10c (isobutyl) c - C=0 | ch nhG1688Q t h
cm 7), do hi u _ng LXy LilAamtgittm ¢
ph©n ¢, ¢ c¢c,a |Ii°n kJJt C=0.

7 10d (benzy)c - C=0 °  4t6bblp crmh Blit-phifoan g ndh« y
h€ ng ¢, ng h€ ng c,a v,ng thhm | " m
oxygen
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1 10e (methyl)c - d[i C=0 +bWbit 1n6g3 3 tchmblpichbo hn ¢
thbly ¢ thwW b [nh h€ ng b i t€hng
h€ ng t. to"n khung v, 6ng.

Blng 3.10 Tinhiu K t r ‘€IR gay phii (10a-e)

H"  p ch -NHz (cm) -C=0 (cm?)
10a 3336 1671
10b 3327 1658
10c 3373 1654
10d 3294 1654
10e 3299 1633

Tr°n ph” ¢ hilg HHEN®Rgchottby s khac bitrd rtva
bidhi ndall  t KHovact rl'@€nng nhém thR:

a) Tin hMi nhémester(i COO R):

1 10a (ethyl: xuHhincng "mg®i . W ila triplettd s = 0,938 ppm
( CH uartet” kholng3,88391 ppm ( CHng)ljchittréchn g
CH C®BCoO

1 10b (isopropylycohai nh- m met hkEO06G68MalAgl2Rl€hng
ppm, d,J = 6 Hz) va tin hiu quartet ca CH* khol'ng 4,754 4,785 ppm (q,
J=126;6 Hz)i ril FoL t r €IrCH ( CHHo )

1 10c (isobutyl} xul hi n tin hi u nhémiC H ( C HY Q4 = 1,627 ppm (m),
nh€ng do pH ©nhémdacgpmoton Wphan thch thh  hhn v~
khongcé dhgd,g nh<€ i sopropyl

7 10d (benzyly nibdv itinhiu Lt khd[rig#,988 5004 ppm C Hi
Ph), cingvih tinhiu t h &wdngdenzyl trong ving&i 7,58 ppm.
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1 10e (methylx g n gang nki, v i tin hi u singlet duy nhi td ~3,5i 3,7 ppm
cho nhbmOCH
b) TimhMi nh-m NH v~° NH
 Tinhiu NH  dagtod,5T5 4,656 ppm (singlet).
f NH hi wn dim ré 4 ~5,888 5,990 ppm (doublet)
COHMproton tr°n v, ng th_m v"™ piperido
 Cactin hiu t h h mngdrang vutig 0i7,6 ppm,dn nh<€ khtr
khac bitrértgi acachpchii(ngddtr (10d)c- th°m v, ng
benzyl).
1 Protontetrahydropyridnevai S C KIC Hi hiwith ch y/ut 2,113,7
ppmQu Jd#hg mul tipl et Qdamvt @hoth t §c
trong dal trac

B[ng 3.11 B[ng so sanh phiH NMR ¢ a cac hp chHl (10a-e)

Vot 10a 100 10c 10d 10e
Nhom
CH estej | 0938(d,| 0668va | 1,627 (m,
. HJ= | 1,221 1H
(Wippm) | SHh9= j1221( ’
72Hz) | 3H,J=6 | CH( CH
Hz)
CH estef 3,880 3,543 4988 | 3517
. 1 2 4
(wippm) | 3915(d, 3,620 (m, | 5,004 (d,d,| 3,556 (s,
d, 2H, 2H, C2H, id 3H,
CH O Ph) OCH
CH (este) 4,754 3,687
4,785 (g, | 3,716 (d.d,
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( & ppm) 1H, 1H, CH)
CH( CH
i NH (amide) 4575 (s, | 3,568 (s, | 4,588 (s, | 4,656 (s, | 4,592 (s,
( i ppm) 1H) 1H) 1H) 1H) 1H)
iNH 5942 (d, | 5909 (d, | 5,940 (d, | 5,888 (d, | 5,990 (d,
( Wi ppm) 2H) 2H) 2H) 2H) 2H)
Proton 7,216 7,216 7,208 6,876 7,239
( Wi ppm) 7,596 (m,| 7,580 (m,| 7,599 (m, | 7,580 (m, | 7,593 (m,
8H) 8H) 8H) 13H) 8H)
CHiS, CH 2121357 | 212356 | 2,13i3,71 | 2,11i3)54 | 2,121 356
tetrahydropyriding (m, 12H) | (m, 12H) (m, 12H) (m, 1H) | (m, 1H)
( & ppm)

Trén ph 3CG-NMR, cac d6 xubl (10ai 10e) cung &y thémthong tinvQ[nh

h ‘&g ¢ a nhém th) estert, i
Tin hi u carbonylester(i COO') n3n trong khqng 166,5116758 ppm.H p chi

¢ abb(lic 7 16758 ppm), do khidg c6fn h " hg€n g * hge
t nhém th] Céac hp chHl (10a), (10b) va (10c) ¢ - (c=djxHb X" nhau (~167 ppm),

(10e) co gia tr U

ph[n anh hiu n gX/ L #1 nhGg a cac nhom alkyl. Rién¢lod) ¢ -

m? in g t nttE&Y céac v tri carbon quantng.

p nhil h

(Uc = 16660 ppm), phahpvin h “mg@€n g “thd . 'vong phegl lam” n

I"nh hoa lién kK C=

Cac tin hiu carbon cond

di n ré trong vang

9 10b c6 hai tin hiu

O.

107 O

1 10cthWhi n ba tin hiu

CH
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nh€ CH _anHhdmester’QC Hic fhh
p poroit: L
C Hin nhagl Uc = 21,05 valc = 2140 ppm,

k h ' nng [kho[®dil8 89 21.3€ppm),




1 10dc - TPH Vv tritic=6463 ppm, dab ty@ng dime
v, ng thhm,

1 10ec - 1WH Uic=50,45 ppmi L \W hinh cho nhém methgister

Céaccarboncah v , ng t mdnmrd tang trong ving 12640 ppm, va
ofn  nkhh& n g "it hla §\ida cdc hp chHl, ngdd tr. (10d) c6 thém h tin
hiu K t r @mgberizyl.

Sau clingedng th ¢ ¢ a nhom hp chdl (10a-d) L & xac nleh kh'i  ° hg€
I ¥4n.gt ngcongthctrén ph kh'i ° hg@han diicao HRMSC thwh h€ s a u:

- ChHl 10a: Tim thby peakion gil phant [M+H]* v i giatr m/z487,1520 ng V i
cong th ¢ [CasH31N20:S]*. Kh i hg®nh toan theo ly thuy & 487,1548

- ChHI10b: Tim thby peakion gif phant [M+H]* v, igia tr m/z501,1673 ng Vv i
cong th ¢ [CaeH33N20:S]*. Kh i hg®nh toan theo ly thuyla 501,1704

- ChHI10c: Tim thby peakion gil phant [M+H]* v i gia tr m/z535,1535 ng v i
cong th ¢ [C2oH31N20:Se]*. Kh'i  ° hg®nh toan theo ly thuyla 535,1548

- ChHl 10d: Tim thby peakion gil phant  [M+H]* v, i gia tr m/z459,1462 ng v i
cong th ¢ [C2sH27N20:Se]*. Kh'i  ° hg®nh toan theo ly thuyla 459,1235

- ChHI 10e: Tim thby peakion gil phant [M+H]* v i gia tr m/z473,1380 ng v i
cong th ¢ [C2aH20N20:Se]*. Kh'i  ° hg@nh toan thety thuys} 1a 473,1390
3.4. Chuyw hoa crown ether
Tr ° n° tondpquan va tai'liu tham kiffo, nhch thby rag piperidoned-one
cé haitrungtam Hd nlg ( C= 0O \Qi nay\ch) phépdih thém cac nhom
th/] LW i xultl co6 hdt tinh sinh he. Cac plin_ ng bih “il t h ¥ ngghaot h €
g m: alkyl héa, acyl hda,b oxime, hydrazone,.Trong luch an nay, ching toi
khl[o sat plin_ ng gi a h p chil azacrown(7a) va hydroxyaminghydrazire. K/}
qul L «t%b e mt lo4 sfn pi¥n hoa hc tha v.
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341. TWg hip methy (16Z,19E)18-0x0-6,7,9,10tetrahydro18H-
dibenzo[h,0][1,4,7]trioxacglohexadecinel 7-carboxylate (1)

/NH2
O O N O
o

CUN ) w0 O
O O 0 @)
K/oj EtOH K/o J

(7a) (11)

S h” 36 Chuy hoa crown ethef7a) v, i hydraine hydrae

PHn_ ng las chuyw héa ca h p chil crown ether(7a) (ch a nhém
piperidone4-one) v i hydrazine hydratd NH NH titomyy d@pg mobiethanol
(EtOH) ttb thanh Bn pi¥n (11). n ©ytphTi_ n okl t r @hglraziniva
ketone x[y ra qua nhfu ke ¥8]ti/p bao gm: n g €n t§b hydrazonekh amine
H p chdl (11) L ‘& thu nketh  _d d8hg tinh thMrcag v i hi u sud40% nhit | L
nong cljy 218 220°C va gia tr Rr= 0,48trong h dung méi ethanol, cho H§ L
tinh khi/} kha cao.

100
%T
90

W 1 30- OE

80

70

1371.45~—
419.54—

60

538.16—

1696.47

50

1454 39—

40

174372—

1147.69~_

1117.80~
818.82—

1247.03—

734917

30

749.38~_
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Hinh 3.11Ph IR h p chii(11)
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Phan tich ph IR xac minhcho s hi n di n ¢ a ac nhém chc chinhlHo
t r €dlighgbth rng” 3326 chb Tt r €ng  ngkéo gidha@aonhdni
N Ht do, trong khi @fi hgb th mthh t4 1743¢c mLH t r €litgk} €0 a
nhomesterethyl khéng b bi/n “iltrongpin. ng. n & n dit&189%c i,
t €ehmgy i d a@c allién K} C=N, xac nkth s hinh thanh nhérhydrazone
Lt r €nlig pgnh o g €iga hydrazin va piperidone.[D1274 c Ia
d a ong L alién K} Ci Oi C trong h crown ether.

—
o

—(

L
"r'h.JJ‘Jl«'-'ll- _ R

Hinh 3.12Ph H-NMR h p chii(11)
Trén ph ph tH-NMR (600 MHz, tohionl F . Eackia K)

hi u pht hp v ichltricg a h p chHl (11). Nhnémethylesterc n g " tg@i L

b i triplet t4 Un = 1,096 ppm(3H, J= 6 Hz,iC H ) quartéttd kho[ng 4,07i 4,19

ppm( 2 H, GH t)r,eng cdanhompén WtiG H € Kb vaogCOO.

Céc tin hiu r ng trong ving3,9214,24 ppm(t ngcng 8 H) _ng itcacy
proton methylene_@ b n nhémiO C HC Hi ttb thanh h crown ether vong 12
cthh.
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Proton ¢a nhomN H thwhi n ré t4 Gy = 2,58 ppmd @ dthg singlet rng
(broad singlet), cho 8 m ¢ . L r a oprotdon khéng qua nhanh vdung moi.
Proton vinylic £ H24, n3n c¢thh nhém C=N mi hinh thanh, xtihi n* Uy = 6,16
ppm d @ dthg doublet §= 2,5 Hz), ttWhi n hi u_ng kéo electron_t nhom
hydrazone land.

BEE
g

I

—8.784

A o 1 JJMJM ML'M Jn{ J.Ui‘km_ﬁ_i

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

.90 B.80 B.70 8.0 B8.50 B.40 830 820 B.10 BO0 790 7.80 7.70 7.60 750 740 730 720 7.10 700 690 680 670 660 6.50 640 630 6.20 6.1(

Hinh 3.13Ph H-NMR h p chii(11)

Tinhiuc n g * Mg@rotontrong viing6,78i 7,34 ppmbao g m cac proton
t h hnh ati vV . n gixmb. € nhyMcac tin hiu doubletdoublet(dd), triplet
(t) va tripletdoublet(td) v i J= 6,0i 7,0 HzthWhi n rd kiwi lién ki} meta va para
thjt r °n v, ng thhm. “@#¢c Ppir ot ¢in, nHy iHHao ng
(vong pHi ) Ho birt, hai tin hiu cé gid frc ao  Ram# Gun= 8,38 ppm
(doublet,J= 7 Hz, H) valn = 8,78 ppm(singlet, H1) , H "t ’'€ng cho ¢ §
vung lien ApiCH=CiN=,t clapfnvinylic i kQvi nh- m hydngazon
I, v~ tdch bit ¢ a hai proton naghwWhi n rds phan cc mthh ¢ a lién ki

C=Nvas [n h ‘ mg€ectron cah lién h p hydrazonearomatic.
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Trén i 8CNMR ( CDCI thWhi cdiintgic ré rang. Tin hi
carbonylesterxutd hi n t4 Uc = 167,35 ppm trong khi ba tin hiu t 1554i 157,2

ppml ‘& ganchocarbonliéenpvi nh- m C=N v~ v  wtgngt h hm

ving1320 7/ 11101 ppmphu hp v i c8c carbon t hhn,
OCH) xud hi n t9 Uc = 68,68 valc = 67,81 ppm Nhom methylene @ chuyi
ethyl P t4 Gc=5936 ppm t r o n g Udei431 @i

NTT ldGdd 305 150097

Hinh 3.14. P HRMSh p cHii(11)

Cuiciung,phkh'i "hé& cao HR MBogfvim/Ep31910 gfn
trung v i gia tr ly thuy/} 4231920¢ a cong thc phan't [C H ] Kac ieh
chinh xac khi ° hg®han't ¢ ah p chi(11).

3.4.2. T¥Yng hi p 23,283 24 25 26 2"-hexahydre22H-4,7,10trioxa-2(4,6)
pyrazolo[4,3c]pyridina-1,3(1,2}dibenzenacyclodecaphas®-one (14)

T€hngnhtghln ng th ra hp ckll (11), phin _ng nay s d ng
hydrazine hydrochloride. i L ©hngda 211 ®eo’tl mol so crown ethef7a)
V. ivaklqu nhch ‘lcah p chiEl(12).
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H

o o
Lo

(7a)

o

O NH,NH,HCI O

EtOH

pe
Lo

(12)

S h” 7. Chuy hoa crown ethgf7a) v, i hydrazine hydrochloride

CHl trc ca h p cHH

cng mg® htd nhan (*HNMR va 2C-NMR) va ph kh'i
(HRMS). Ph IR (KBr) cho thy cac \th hgp th LHb

d a ong kéo daicanhé6miNH , v uhghth o4 1677c m

daongani L1

N E=N-:] — O 00 WO MWW o
s == ¢ -

* & 8inh ch ngthdng qua ph i’ ng ngdd (IR), ph

C=N trong

* hg@han gfi cao
t r4amsdc g v i
.tngxhin g

nh-m hydrazone.

O~ M OVED W — DN OO~ M

JUN 7 N L
T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 1 -2 ppm
| |5 || TR /\, Il )
|;(£|:[gjg]g'u 38228 e
Salbal L R L b b Gl I L]

Hinh 315.Ph H-NMR h p chi(12)
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Tren g *H-NMR (600 MHz, BQGBGI" Jiv =d,B00ppn h
(BH,t,J= 6, 5o Hz Yy € g c¢ h o, aml ethglesteeTinthiyultd g =
2,72ppm (1H,dd)= 12, 5 v 7~ c @an ¢ho prorott v [trBC-24 M gfn
nhémaming trong khi tin hiu t9 Uy = 3,36 ppm (1H, brt)J= 10, 0" cHan) L €
cho proton # v tri C-1, liQx kQnhémesterva nhém N. Mitin hiut 3, 8/p L
4,12 ppm {cdgarHcho cat)protin@ ba nhoniOCH CiHtro® h
crown ether v n h - m a@ &lethylester Cac tin hiu trong ving 6,76 7,31
ppm (8H) pfinanh s hindinga8pr ot o n |t haitvomgoenzeme

OEtNZHCI-CDCI3-C13CPD
" " o ;
3 g 3 BEAT g g

LIS ] %
FTT

29.39
12867
110.78

= g
4 =]

15978
15695

||||||||||||||||||||||||||||||||||||

Hinh 3.16 Ph 3C-NMR h p chii(12)
PR 8CNMR chottftinhiutdic=170, 16Foppm€bg cho ¢
¢ anhomester Tinhiutd lic=159, 7 8  qgamcholcR, lién K} tr ¢ ti/p
V. i nhém C=NNH . TUathic$1i56, 95kbpdgm<€hg cho car
nhém hydrazone. CAc tin hit 141,08ppm LU 110,78 ppm pfn &nh cac carbon
ca hai v, n gkhitébtnmiut 69%98ppnylsh 60,41 ppm thuc vQcac

nhémi C Hi ¢ a crown ether va nhém ethgster Tin hi u td Uc = 26,65 ppm va
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Uc = 14,69 ppmfin "t ‘€ & §4n cho nhom methine {Chab G24) va nhém
methyl ¢ a g ¢ ethylester

PR kh'i ° hg®han gli cao HRMShiW th peakion gi[ phant [ M+ H]
td m/z= 423,2100phu hpv ikh'i ° hg@han't Iy thuyF ¢ a h p chiicé cong
th c phant C H N O (M = 4248 chihiBx@&Tkhig 7 hg® | ) |,
phant vatinh hp [ ¢ a i tric.
3.4.3. TYng hip ethyl (E)}2*(hydroxyimino)4,7,1Gtrioxa-2(2,6)piperidina-
1,3(1,2)dibenzenacyclodecaphan&3-carboxylate (13

PHn ng ~¢techinbXgcachkhy h'i | €u_ yh§ & ip crawn
ether(7a) va hydroxylaminehydrochloridetrong dung moi etheol. Sau khi trung
hoa fag NaCOsvas dng c8&8c ph<ehdigh p b&gXn@H i ch
hi u sl la 51%.

O O N O

N N
H NH,OH.HCI H

o O o O
{_o.)  EtOH, Na,CO, o)

(7a) (13)

S h~ 38 Chuy hoa crown ethei7a) v, i hydroxylaminehydrochloride

PR IRgahpch (13) thwhincac tin hiuhgpth LHb tr€ng cho
nhém chc co trong &l trdc phan't. DIihEd th mthhtd 3325 cmg 7Tt €
Vi d a@ kéd_gian ca lién K} Oi H trong nhém oximei(C=NOH), trong khi
tin hi utd 3069c m vA29252 875 chkb Tt rl€n gl ng 6B ¢ awwy
thhm v nh-m adkéydidncaC &t - dna @ adighiokhyli L €
hai tin hiu mthh 41 1723c m vi© 1726 cpwv i hhom Q=D ¥a ekterva
nh-m oxi mmgca liBrekip C=N trong oxime xtlhi n* ving 16021609
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cm T . Cé8udipth2td 1486c m, 1 1370 ¢ h30D8 Wyomycho c -
daongbihdhgcaOQH v~  dgaOoN.Be&ndh h L -, 0’81247t 2 n

1021 cib Tt rl€engl, mgtkéo gidnaca cad lién Kt CiO va GOiC

trong h vong crown ether

Trén i H-NMR (600 MHzWhi nib 6iluch g t hg€ a
nhom ethylesterv. im ttinhiuv i , Wi triplet” Us = 1,01 ppm (3H, t)= 6 Hz)
va quartet¥ Uy = 3,98 ppm (2H, qJ= 6 Hz). Céac proton trong vong crown ether va
nhém oxime phan'bt 3,50'4,09 ppm, bao gn H21, H22, H24 va cac nhéin
OCH CT.Hin hiu broad singlet_.a cac proton NH n td tu= 2,68 valn =
2,70 ppm, pho’hp v, i b chli tric vong c6 lién R hydro ni phan't .

3.0 25 2.0 15 1.0 ppm

g
o
w

128 g ==_

@ o
=1 bl
- o

3.27

Hinh 3.77. Ph 'H-NMR h p chil(13)

Tin hi u protoniOH t do ¢ a oxime xdhi n _d dhg m t singlet £ U
=7,75ppm. Tinhucng ‘fg€a c&§c proton t hhnmHIOHSI,
xuHi hi n trong khqng 6,67 7,20 ppmv. i t ng ¢ ng 8 proton, phi'tp v i 2 vong
t h h ritl hixnurong & trac
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T T T
7.8 7.7 7.6 7.5 T4 7.3 7.2 71 7.0 6.9 6.8 6.7 ppm
L )

"~ o w @
S - - Gl o
- e - -

Hinh 318. PR H-NMR h p chti(13)

Ph BGCNMR (600 MHz , by@bDhtu ¢ a)xarborhcarbonyster
* UC = 170,67 ppm va carbon oxini€=NOH 1 i G 163,25 ppm. Cac carbon
thhm v~ _a auw b «r ocwvghi nkehttth o vang €157,01ppm
'/ 110,93 ppm va t70,09ppmLUh 60,47 ppm. Tinhuga nh- m CH CH
hintld G 13, 94 pp@6@ACH 7)) pwm (CH ) .

Ph kh'i ° hg®han gfi cao HRMS cho ths} ion gil phant [ M+ HYl t
m/z= 441,2025 phu'tp v i cdng thc phan't C H i  OhgErih koan:
441,2024), xac ndin chinh xac khi  * hg@han't ¢ a §n ptyn (13).

35. Kh[o sat hdt tinh sinhh ccachpchbit ngh p  Tce

35.1. KHosathet t 2 nilctAlpa®tyén it sXdongtdAb " o ung t h_
Céac dong Abaol ‘& anhgiahétt 2 n h cgJbaa L

HeLaHuman cervix carcinoma: Ungcung h € t

MCF7 Human breast adenocarcinoina U n §u nidtuygh v i

RD (Human rhabdomyosarcoma: Uncgh tvhoa

= = = =4

HepG2 Hepatocellular carcinomp : Ung th€e gan ng+¥€
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f Lul (Human lung adenocarcinojta Un g it hn& @ h

Sau khi'tng h p thanh cong cacXd xud crown ether, ching t6i/fi hanh

khfosathét t 2 nbtJgp®@gacBc d, ng ung t he.
Blng 3.12KJ/3 qu th ho4tinhtrén mts dongt/lo " o ung t
. D.ng tJfl btd], bt o s’ ng
N ng
Ch blt HepG2 Lu-1 MCF-7 Hela RD
(Hg/ml)
DMSO 100 100 100 100 100
Acarbose
+) 5 0,420,22 | 1,590,37 | 0,580,116 | 1,620,23 | 0,730,12
7b 20 94,190,73| 85,322,55| 94,38 1,48
/c 20 89,04 2,30| 62,60 2,59 83,66 1,90
d 20 86,63 1,50| 7822°2,41| 77,25 1,12
%9a 20 97,6r0,79| 80,1r2,38| 97,33 1,33
9 20 63,670,19|76,901,83| 70,43 1,12
9c 20 96,671,04|99,850,31| 98,05 1,34
od 20 94,28 1,86| 94,76 1,92| 97,50 0,48
10a 20 99,78 0,48| 94,25 0,66| 99,41 1,15
10b 20 65,20 1,66| 96,03 0,75| 83,20 0,68
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10c 20 88,621,711 97,18 0,36| 96,88 0,54
10d 20 95,251,80|99,570,49| 98,09 0,30
10e 20 57,26 2,13| 6524°0,47| 60,22 2,17
11 20 92,252,54|99,431,62| 97,25 1,25
12 20 96,28 2,51| 98,03 1,45| 99,05 0,77
13 20 97,40 2,24| 99,40 1,23 | 98,21 1,62

KJI qul cho ttby toan b cac h p chill khlo sét fu
cac dongfib © o

nkhh& n g cdéey L
ungnuyh2pg/mL, vit [ t]bao S§ngduytri’ m c

cao (>B&90%).

3.5.2. K o séat het tinh oc chAenzymU-glucosidase

“lc@em xét

_ guy gi'm tin hi u hgd th ¢ ap-nitropheno) §n p¥n hinh thanh

t phin. ngthy ph©n _pANetée cd ézym. S gilm hgd th tY 410 nm

ph[n anh mc _ €an thip ¢ a cacphant khlo sat vao qua trinh xtc tac,it - ¢ h o
ph®p L &mh ng®&qulcch]D atrénmiquanh L § pmgin'ng, , L
cac gia frl CL & suy luh niRm so sanh trc ti/p | thh_ ¢ ch]gi a cac &

xuHiva ctl “iBh ngacarbose

Ho& tinh ¢ ch] Uglucosidase; a cac hp ctiif ng h p

théng qua mc

ng&ng IcHchc Ap,crEl thwhin mc_c chv ‘@
L& lachn Wkdy dn g h 3 [l h[d @ phan ticlbdp trung vao
nh ngmXicétiQn n & n g c Hir tnQdéch ip ach nay khong che ng ¢ L, tin
cdy vatinh o 19 ¢ a d |i' uthdngqua vic th ¢ hi n ba thi nghim _ E Idp, ma
con th ra mt nQy tfng phan tich ndl g WM 8 n hH khlgni £8n gchl]g at ng
h p chditrong toan b tdp mX@. Nh vdy, cac K} luch L €a

nng 80% mi

ml

ra fhang,g t 2
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khgch

¢ anhém hp chd

quan v~ Tigivié

I a’rc ghols&d

X @hbtrdv ny_Hng d iy sinh he

Blng 3.13KJT qu th nghi m kh[ n £ n gch]enzymUglucosidase

T°n mMm N°ng L, thPhfn trbtiGi § tsofug/ml
9a 256 90
64 83
16 80,5 7,49£0,19
4 37,5
1 3
9%b 256 91
64 90
16 80,5 2,72+013
4 64
1 31
9c 256 66,5
64 29
16 235 171,90+£1334
4 8.5
1 0
ad 256 86
64 58 37,6£3,39
16 435
4 235
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T°n L Ph¥fn §  tsofpg/ml)

1 3

10a 256 91
64 89 2,42+026
16 87,5
4 67
1 35

10b 256 32 >256
64 0
16 0
4 0
1 0
256 0
64 0

10c 16 0 >256
4 0
1 0

10d 256 88
64 79
16 a1 27,37+1,78
4 31
1 4

10e 256 0 >256
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T°n mM N ng L., thPhfn trt|Gi§ tsofug/ml)
64 0
16 0
4 0
1 0
256 63
Acarbose o4 3 156,16 + 5,43
16 0
4 0

Céac hp chdl (9a-d) va (10a-e) ' ‘& kho satll § n h  [n t§n gkch]
enzy+ylacosidase Tr on g p ¢ (9a), ®), (9H), (10a) va (10d) L « Wt h
hi n hdt tinht t v i gid tr 1Cso la 7,49+019¢ g /, ;724013 ¢ g /, B76+339
e g/, 2240,26¢ g / vaw27,37+178¢ g /. ml

3.53. Kl o sat hettinh sinhhsc wvacachpchttthghip ilcbng ph_ _ ng
phap mé pkvng phan o (Molecular docking)

Byng th nghi nPad)va(dadlro , L @& cp cchh bhitg
hoUt t2nh Uglucols/ijdaszymeaW c- nhdn L  nh
quan gi_a c¢cblu tr¥%c v° hoUlt t2nh sinh h’
L« tiJn h"nh so s8nh kh[ nktng t<€hng t 8§
(Ugl ucosi das e)ngc_ Haephc mpHItd h Hic babosg A

Vi ¢ chuXn b’ cblu tr¥%c protein tro
(MOE) I " be, ¢ ti°n quy/Jt LW LIm blo L,
n“y bao g" " m vi ¢ chuXn h-a cblu Igenh b?
v g8n trUng ths8i pr ot oaminbaci & h@IlhHc xtBic
sinh ly) . Sauwm Lh-",nhtit] i ‘€ u(enbrgyaminimizatign , | €Wn ¢ Y

L€ ¢ cblu h3nh “n L " nh. Cu’'i c¢c¥%ng, prot e
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n€ekhlng cfn thi/Jt v~ x8c L activesit¢ » hoHnog
khoang |i°n kJJt tiQm ntng LW L nh nghg
ch2nh x8c. Vi ¢ thXm L nh L, c¢ch2nh x8§8c
c8ch th cphi §medotkéigp @ h@glucosev "o v tr 2 |
protein. KJJt qul cho thbly m* h3nh c¢- K
x8c cao: Ci | ¢ | Udlucosek 5, 98 k¢ @lE§lbhmapG Tc.
trung b3nh DbERMSDPh@hinga gt'rcding thgi d. L
bung tiBhjthWil8" tx" RMSD n"y ch_ng min
nvmng ng€ ng chblp) nhidhtnrcdmubadgp h(g<h @®p t §i
hi " n s, t€ehng L"ng B aghkft viintph h3n
hydrogen quan trammawvi d c'8tc Id»i |tlingtr
bao g°m Asp69, Tyr712, Arg442, His351,

T€hng t. , cblu tr %c d9ad) vai®ad) cplhng 1€ c
chuXn b v t°i €©u h-a tr°n phfn mQm M
hi n b=ung c¢c8c thtng s mHc L nh v~ t4j
C8§c t<€hng t8c Ili°n k/Jt gi_a ph itrt c v~

guan h-a b33ng Discovery Stéddhob2925r oK.
3.14 va Hinh 39.

Blng 3.14 KJ1 qul mé ph ngkhl n £ n gch]enzymU-glucosidase

Ci (I
M X u k Jlkt J] t T€hng tABIDO avigs i RMSD (A)

(kcal.mol?)

Asp69 Tyr712, Arg213, Glu277,
9a -7,4 45
Asp352, Tyrl58, Phe303, GIn27¢

Arg442, Asp352, Phe303,
9b -7,2 2,0
His280, Arg315
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9c -6,8 GIn279, Glu411, Tyrl58, Arg31l 2,6

Arg315, Glu4ll, Arg442, Val21€
ad -7,3 1,8
Asp352, GIn358, GIn277, ASn3*

Arg315, Asp307, Tyrl58, Phe30:
10a -7,4 _ 1,5
GIn353, GIn279, Asp352, His2§

Asp307, Arg315, Asp352,
10d -8,9 1,6
Phel78, Val216

. Asp69, Tyr712, Arg442, His351,
Uglucose -5,9 1,3
Asp352; Arg213, Glu277, GIn182

KJt qul m: ph, ng | dpg gh@®pn @ hl©in° n Kk Jgth
c h@éidva(loa,d)ddao L, ng t_. 16,8 L/Jn 18,9 Kkc:
v, i chlklyglaoboX¥Xe (75,9 kcal lmol YY), <cho
n"y LUl wecosi das(@dtfiWwWomg imgnimgnl €7t t
(78,9 kcal Lmol(9a) ya (108) ( IF, 4 Tk c @y { marl, 37 )
kcal L@ T7)2 kcalmdl, 87 k cwa’l LRWMSDIA thamn. G
s h3nh h ¢ quan tr ng phlfn 8nh tinmh ¢ L,
ch” nh, trong L[L- @©8q)githetng bhblhp ¢de i

trUng thgi | i°n k/Jt(104)RMS® =1,5An(10d)BMSD =C § ¢
1,6 A; (9d)RMSD =1,8 AvaOb)RMSD =20 AL Qu t hW hi n gi §
cho ®Bkblyrédding ths8i cblu tr¥wec |i°n kJt c,
c.a khoang I|i°n kIt m” kh®lng Xxublt hi & n
biJJn gi_.a nktng 1€ ng |i°n kJt thblp v~
ths8i |li°n kJt d, Lo&n.

125



g

ARG
' 442
' :
T~ P
p 215
=
4 \
‘GLN
279
(PHE
e 303
s =
[ peasg HIS
= o 280
ASP
362
ARG
442
Asp
P 215
=%
’ 1
ARG
315 .
GLN
[ corton Hyéropen sond 279
- A
—p
on
[0 #rsufr >
Bl 77 seaed
PHE
—H2 g
HIS
280
(HIS
A.:hZ
‘ASP ]
A:215
- "H O
BIOW H
A277 H g
\ i
H
o .-D— ASP
ARG - - -7y _A69
A:213 ¢ B T
= / H  QH
9442 a ]
I Conventional Hydrogen Bond CH '
[] Carbon Hydrogen Bond PSP - - ,
A:352 —_
- /ARG

A:442

Hinh 319. S t ©h n g a It p&htil(9d), (10d)vaUglucose gh [én phan t 3A4A

D. |li u docking
¢ h @a), (9b), (9d), (10a)va(10d)L Qu ¢ -
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tehng . ng v, i Ughlucoismnglase mHAMNNvire.ong
Ng€ cOdcdi ,ntng 1€ ng li°n kJt k®m hhn
LY%ng hoUt t2nh th/jcevagBb6emcgagdyu. (Sc th'
cho thbly mt h3nh docking d. Lo8n L¥ng >

Ph©n t2ch s©u hhn vQ s, t €hng t 8c ct
ch, yJju bdt&agu®€hng t $c ¢ gvittnag vcthn ga pdl
sul furammogquarctr ng trong khoang hoUt |
(9b), (9b), (9d), (10a)va(10d)L. Qu h3nh t h”  nh EC antgi otnh™ mUr

v.i Arg3151Arvguddn2g vgo- ¢ v, i Phe303, tU4Yo
h3nhbinkt @O YahHte ¢ s kfitahiipnpgi™i = €t
alkyl, ph% h p v.,i nktng 1€ ng li°n kIt
cUnh L-, v,ng phenyl L " nh h€ ng t t c¢ch
hoHc Hi s28Blut tay¥%t, ng-p pthfwQt 8lio I acsgi.
phan.Ng o " | v ¥%2n g n h ©rsulfarhchrmo, wnv Yentgh ecrh _cal ng ¢

kW. Tblt c¢ [(9acdgva (10m, dpl Qocuh Hith W hi * hs url »f utr € Hinog
ti]p x%c Kk amn&aci dv, nh&€ §8Rhel78, Hi s280,
Nh. ng t€hng t8c n"y khlng ch™ ¢~ L nh
|l "m ttng L, “n L nh c¢c,a ph. ¢ h”p nh® ¢!
di " n c_, aidaghingn ti8%GnH uvr” IL€ ¢/Juxem d,. Lot
| ¢ cao, LiQu n"y ph[n 8nh nhblt qusgn t
nay.

S, c.,ng h€ ng c¢c_,a hai ving t€hng t 8§
Xu h€ ng nktng | € ng li°n k/Jt wi ¢, nhiclt
c8c chHig!| ucoshf@ase tiQm nktng hhn trong
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KeT LUx%N

Tre°n p@ih _nsg ng®mg tt§ c n hikritschénkot ciing ndk o
phfn nghu ¢ hinduh b§ n nglh théinh cong 18tpchtl  (t r on g

16 h p chil m i), bao g m 02 tih chil podand, 16 hp chil crown ether thuc
nhiQi nhém &l trac khac nhau:

04 o xudi crown ether c6 cha nhan dvong piperidoné7a-d).
1 04 o xuH trithiacrown ether c6 cta nhan dvong piperidong9a-d).

1 05 o xuHl trithiacrown ether @ ch a nhan dvong tetrahydropyridine
(10a-d).
f 03 o xukl chuyt héa(11-13)
CHitriccatoan b cachpctl “ExactpréorangBagph ¢ n g * g€
t h& nhan'H-NMR, 3C-NMR, pi h ng ngd! IR va ph kh'i ° hg@han dji
cao HRMS Ngoai ra, &l tric tinh tAAVg a hai hp chil Y B n (7¢) va (9d) L «

L ‘& minhchngtrctipblag ph€©hnguxi@thi8ap Xn hliwigdp pifm n h

kh3n g’ nhitinh chinh xac @ qué trinh’'tng h p va mé hinh il tric.

VQp h ‘©h nrgkh[al sat hét tinh sinh hc, 16 hpchd L'« L@ n h
trén nhfu dongflb "o ung the kh8c nhau (Hela,
nhién knong hp chitindo thi nhdt  t 2 nb V]l ©y V& m @ 1Qkki n i
thi nghim.  NegUekhlo sat kif n £ n gch]enzymUglucosidase cho Hy 05
h p chdl thy ¢ hainhém (9) va (10) thwhi n hdt tinh L § n g ¢ hnvac piFn
t r tach]cao' n'ng, tit vagiatrl C B thinn WeoS/n gic fkp chd
khac. C thwcac hp cHtl (9a), (9b), (9d), (108 va (10d) LQu Glirén 8090% c
ch]' n'n g, 266 pug/mL, pinanhmc . t €hng t &mthhsTrondhs Lh
hai h p chEl (9b) cé giatr I C = 2, 72NQ@0alcd gidtyl/ Gl )
2,42+0,26 pg/mlthWhi nkh['n £ ngch]n ibd nhEl |, © t i #&o v i chiEl chuh
acarbose, cho By tiQn n t ‘nthanhtcac khunghd tric dg U cnhho . M€
phat tr\ chidl. ¢ chijU-glucosidase mi.
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Song song Vv kjtthu§¢ mgbpbhm@ghphOohbly -«
h® p ¢ hbltnhdm{@iva@o)lh@u c- ntng | € ngkWi 8§a k
v, i chHitgl acoXe, ph[n 8nlyl 8icobkidasao NI
chblt c¢- hoUt t 2 nh(lGahl0dc9a,Ppdt)c T mg mB'h h g n h B
hi " n ntng | € ng li°n kJt thblp v~ RMSD
trong khoangho4t L, ng v- m i t+<€hng quan nhblt
sinhPh©e.t2ch t<€hng t8c ch" ra r Jung s,
d’ t -’ sul fur/ crown ether L-ng vali tr,
‘icatiiony ™ x e Jlp ne, ¢ v, i c8c amino aci
Phe303, Phel78, Hi s280) . S, c.,ng h€ ng
h p v° gili th2ch xu h€ ng gilm ntng
chung, mEJphgumlg | L gh®p PH®M ME nhdn L°
L i nhhaw tshJ] thay L i d° [tn'h thté mg & Wn m
h3nh t<€hng t&c phamdUtt ,t 2tnducdsidasdd ouijy Uh €,
cblp ch s° guan tr ng chot€hndgtl &ij. dXxXn >
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Current Data Parameters
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