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hozc mubi dugce dung ciia nd, ma c6 kha ning tao thanh phirc hé voi hodc tao chelat ion
kim loai dé ngan ngura va/hodc diéu tri bénh tim mach, bénh do virut, bénh ung thu, bénh
thoai hoa than kinh va cac bénh viém, bénh dai thdo duong, bénh lién quan dén tudi tac,
bénh do doc 6 vi sinh vat gay ra, chimg nghién ruou va bénh xo' gan do rugu géy ra, bénh
thiéu mau, bénh porphyrin xuat hién cham, va sy nhiém doc mudi kim loai chuyen tlep
Sang ché ciing dé cip dén thudc va duoc pham chtra cac hop chat nay. Sang ché ciing dé
cap dén cac phuwong phap san xuat dan xuat bisamit cua axit dicarboxylic c6 cong thirc
chung I.
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Linh vue k§ thuét dwec dé cip

Sang ché dé cap dén céc hoat chét sinh hoc, cu thé 13, dén dan xuét bisamit cua
axit dicarboxylic hodc mudi duoc dung ctia nd, ma c6 kha nang tao thanh phirc hé véi
ho#c tao chelat ion kim loai. Sang ché cling dé cap dén viéc sir dung cac hop chét nay
lam chit d8 ngin ngira va/hoic diéu tri bénh tim mach, bénh do virut, bénh ung thu,
bénh thoai hoa than kinh va cdc bénh viém, bénh dai thdo dudng, bénh lién quan dén
tudi tac, bénh do ddc tb vi sinh vét gy ra, ching nghién rugu, bénh xo gan do rugu
gy ra, bénh thiéu mau, bénh porphyrin xut hién chim, va sy nhidm ddc mubi kim

loai chuyén tiép.
Tinh trang ky thuit ciia sing ché

Céc ion kim loai c6 vai trd rat quan trong trong ca viéc thuc hién chirc ning te

bao va toan bo sinh vat va trong su phat trién ctia bénh 1y.

C6 nhidu duoc chit da biét, hoat tinh ciia ching dugc x4c dinh bang kha ning
ctia chiing tao chelat ion kim loai. Trong truong hop nay, cac hop chét khong doc hién
nay dugc nghién clru ma c6 kha ning tao chelat ion kim loai v6i hiéu qua va tinh chon

loc & mitc cao va ma thich hop cho cac ing dung y sinh hoc.

Céc hop chét c6 kha ning tao chelat dd dugc phét hién trong s6 nhiéu nhém hop
chit khac nhau, nhu mono- va dithiol, disulfua, hgp chét azo, hop chét nitro thom, din
xudt cua axit polyaminocarboxylic, thiosemicarbazon, pyridoxal isonicotinoyl
hydrazon, quinolin, adamantan, pyrogallol, phenanthrolin, thiopyrophosphat, v.v.
Ngoai ra, ching da dugc phét hién trong s6 cac hop chit tu nhién khac nhu, vi du,
carnosin, phytin va pectin. C4c hop chét ¢6 vai nhém chire, ma c6 kha nang hoat dong
nhu chét cho dién tir trong phan tng hinh thanh phtc hé, 1a ¢6 sy quan tdm 16n nhét.
Do d6, cac hop chit ndy c6 tic dung lam phdi tir ma twong tdc mdt cach dic hiéu véi

cac ion kim loai hodc nhém kim loai.
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Ngay nay, cac chét tao phirc hé duoc biét dén mot cach rong rai 1a céc dén xut
ctia axit polyaminocarboxylic (vi du, EDTA), D-penixilamin va cryptand da vong, ma
duoc st dung mot cach thanh cong trong li€u phéap didu tri nhiém ddc kim loai ning.
Trong mot vai tinh trang bénh du sit va bénh nhi®m sic td s&t md, deferoxamin dugc
st dung lam chét tao chelat sit. Ngoai ra, chét tao chelat c6 thé 13 hitu ich trong liéu
phéap diéu tri cac bénh ly két hop véi céac tinh trang bénh c¢6 ham lugng canxi ¢ mirc
cao, vi du, bénh hu khép, ching xo vita dong mach va bénh soi than. Cling da biét
duoc ring lidu phép diéu tri tao chelat ngin ngura sy két tu cholesterol va khoi phuc
ham lugng cua nd trong méau, 1am gidm huyét ép, cho phép ngén ngira tao hinh mach,
ngin chin cac tac dung phu khéng mong mudn ctia mot sb duge cht diéu tri bénh tim,
loai bod canxi ra khoi vét tan cholesterol, hoa tan huyét khéi va khoi phuc lai tinh dan
hdi ctia mach mau, 1am binh thudng hoa chirng loan nhip tim, ngin ngira su 1do hoa,
khoi phuc lyc co tim va cai thién chirc ning cua tim, lam ting néng d6 kali ndi bao,
didu hoa su chuyén hod chét khoéng, 13 hitu ich trong viéc diéu tri bénh Alzheimer,
ngin nglra bénh ung thu, cai thién tri nhé va cé nhidu tac dung tich cuc khac. Tuy
nhién, céc chét tao chelat manh hién nay duoc st dung trong liéu phap didu tri tao
chelat c¢d, ndi chung, tac dung doc ma bidu thi chi yéu v& thuong tdn ctia mang nhiy
cua rudt non va r6i loan chirc ning than. Trong mdt s6 truong hop, vi€c dung nhanh
chéng luong 16n chét tao chelat da biét ¢6 thé 1am giam tinh kich ng co va mau tao
cuc nghén. Hon nita, cac chét tao chelat manh c6 thé tuwong tac vai cac yéu td sinh hoc
c6 gia tri (Na, K, Ca, Mg, va Ca) va cé thé 1am thay ddi hoat tinh ctia cac enzym kim
loai rat quan trong [Zelenin K.N. "Chelators in medicine," Soros Educational Journal,

2001, v.7, No.1, pp.45-50].

Trong ban md ta nay, c4c chat tao chelat hiru hiéu & mirc cao méi hién nay duge
nghién ctru ma c6 kha nang tao chelat ma 1a du de dat duoc tac dung sinh hoc in vivo,

va khong c6é tac dung phu.

Y tudng cua ligu phap diéu tri tao chelat ctia cac bénh do virut, nhu HIV, vurut
u nhu cta ngudi, bénh myn gidp, bénh viém gan va tuong tw, 1a ¢4 that mot cach dac

biét.
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Céc vi tri gin két kém (cling dugc goi 12 "ngén tay k&m") trong cAu tric clia

protein virut dugc xét dén la cac dich tiém an.

Ngay nay, vai hop chét da duogc tim thdy tac dong dén céu tric "ngén tay kém"
g y g g y

cla cdc protein quan trong cuia cic virut nay.

Bai bdo cta Andreas JK., Bioorganic & Medicinal chemistry, 2003, v.11,
pp.4599-4613, bdc 16 dan xuét adamantan véi tén thong thudng Bananin ma 1a chét tao
chelat k&m-ion. Hop chét dugc cho 1a thich hgp vé& mit hoa hoc dé loai bd kém ra khoi
protein HIV NCp7. Hién nay, azodicarbonamit 1a din xudt azo ma dugc cho 13 thé
hién co ché téc dung dugc ké dén trén déy, trong céc thir nghiém 1am sang giai doan

I/I1 khang lai AIDS tién trién.

Bai bao ciia Rice W.G., Schaeffer C.A., Harten B., Nature, 1993, v.4, pp.473-
475, bdc 10 3-nitrozobenzamit ma ¢ kha ning loai bo k&m ra khoi protein HIV NCp7
bing cach trc ché sy sao chép ctia HIV va ngén chin kha ning gy bénh cta né in vitro

va in vivo.

Vi tri twong tu "ngén tay kém" cta protein E6 ctia virut u nhi clia ngudi cling
dwoc chon lam dich. Virut ndy 13 chit trung gian tiém 4n vé& nguyén nhan gy bénh clia

bénh ung thu biéu md cb tir cung.

Bai bao cua Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan A.J., National
Cancer Institute, 1999, v.91, No. 14, pp.1211-1220, md ta cac nghién ctru in vitro clia
céc hop chét aza va disulfua va dan xult thom nitrozo. Céc hop chit kiéu 4,4-
dithiodimorpholin da dugc thé hién dé goi ra su giai phéng cic ion kém. Két qua 1a, su
thay dbi dugc quan sat vé cdu triic clia protein virut va sy suy giam chirc nang ctia né
két hop véi sinh hoc va bénh 1y cta virut u nhd cta nguoi. Tuy nhién, cdc thir nghiém
14m sang ctia cac hop chét nay van chua duge hoan thién va hiéu qua cta chiing ¢6 thé

dugc xét dén chi dya vao cac nghién ctru in vitro.

Céc hop chit duge ké dén trén ddy dugc cho 1a céc dich tiém 4n @& phat trién
thubc khing lai bénh ung thu c¢b tir cung, bénh sii mio ga va sy ldy nhiém

papillomavirut sinh duc tiém an. Virut viém gan C 12 mdt trong s6 ciac mam bénh cua
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ngudi phd bién nhit. Liéu phép didu tri hién dai clia bénh viém gan C hau nhu chi dva
vao viée st dung interferon va td hop ciia né véi rabivirin twong tw nucleosit [Kozlov
M.V., Polyakov K.M., Ivanov A.V., Biochemistry, 2006, v.71, No.9, pp.1253-12594].

S& dugc luu ¥ réng liéu phap didu tri 1a khong hiru higu & mitc cao.

Nhu d6i véi sy phat tridn ciia cac chét diéu tri khang lai virut viém gan C, mét
trong s céc dich 1a NS3-serin proteinaza c6 vi tri k&m ma 1a quan trong dé duy tri do
bn dinh cu trac cta n6é [Andrea Urbani, Renzo Bazzo, Maria Chiara Nardi, Daniel
Oscar Cicero, Raffaele De Francesco, J. Biol. Chem., 1998, v.273, No. 30, pp. 18760-
18769]. Mot vai ngudn tii liéu chuyén nganh bao céo rang su tc ché hodc su thay d6i
hoat tinh ctia né béng cach st dung céc hop chét véi kha nang loai bo kém 14 chién

lugce nhiéu trién vong ki€ém soat bénh virut viém gan C.

Bai b4o clia Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J.
Virology, 2006, v. 80, No. 15, pp. 7450-7458, m6 ta céac chét tao chelat kim loai
(EDTA va 1,10-phenanthrolin), ma dugc danh gia lién quan dén viéc tu tdch NS2/3,
chit @c ché hitu hiéu clia proteaza. Ngoai ra, c6 céc thong tin ring tic dung cta 1,10-
phenanthrolin két hop, trong trudng hop ndy, mot cach chinh xac véi viée tao chelat

cua kém.

Bai bao Sperandio D., Gangloff A.R., Litvak J. Goldsmith R., Bioorg. Med.
Chem. Lett., 2002, v.12, No. 21, pp.3129-3133, boc 10 viéc sang loc cic hop chét
bisbenzimidazol, nhim myc dich tim kiém dbi v&i cée chét e ché NS3/NS4A serin
proteaza cta viru viém gan C va cho biét ring viéc sang loc ndy cling din dén viec

nhén dang chét wc ché phu thudc Zn?* manh mé tuong tmg.

Dich hip din khac vé su phat trién cac phuong phép méi d6i vé6i lidu phap didu
tri bénh viém gan C c6 thé 1a ARN polymeraza phu thuéc ARN virut viém gan C
(protein NS5B virut) bao gdm vi tri gén két k&m [Timothy L. Tellinghuisen, Matthew
S. Paulson, Charles M. Rice, J. Virology, 2006, v. 80, No. 15, pp. 7450-7458].

Hién nay, cac chét trc ché da biét vé ARN polymeraza phu thuéc ARN virut
viém gan C ¢6 thé dugc chia theo céch théng thudng thanh hai nhém chinh: din xuét
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nucleosit va chét e ché khong nucleosit khac nhau [Maria Bretner, Acta biochemica
polonica, 2005, v.52, No. 1, pp. 57-70]. Ngodi ra, c4c tic gia sang ché d phét hién ra
rang cac dan xuét pyrogallol {rc ché hoat tinh ctia enzym dugc chi dinh. C6 thé rd rang
rang co ché tc ché ddi véi dian xudt pyrogallol dugc cho 13 dya trén viéc tao chelat ciia
cac cation magie ma cd lién quan dén tac dung xtc tic & budc chuyén phosphoryl
[Kozlov M.V., Polyakov K.M., Ivanov A.V., Biochemistry, 2006, v.71, No. 9, pp.
1253-12594].

Céc bénh do virut gy bénh mun rdp gy ra dugc lan truyén mot cach rong réi.
Do d6, ¢6 vai virut gdy bénh mun rdp ctia ngudi da biét, nhu cc virut gdy bénh mun
rdp phic hé 1 va 2 (HSV-1 va HSV-2), cytomegalovirut (CV), virut gdy bénh thuy dau
zona va Epstein-Barr virut. Tac dung phéa huy cua ching @i v6i hé than kinh trung
wong giy ra cac bénh, nhu bénh viém ndo va viém mang ndo. Co mbi quan tdm 16n
trong cac nghién cuu vé tic dung cua cac hop chit tao chelat k&m, vi du axit
dietylentriaminopentaaxetic, dbi véi sy tc ché sao chép cytomegalovirut clia nguoi in

vivo [Kanekiyo M., Itoh N., Mano M., Antiviral Res., 2000, v. 47, pp. 207-214].

Tuy nhién, ciing c6 thé rd rang ring virut gdy bénh mun rdp, twong tu véi cac
virut duge ké dén trén ddy, bao gdm cac protein c6 phan tuong tu "ngén tay kém". Cac
cai bién hoé hoc ctia cAu tric "ngén tay kém" ¢6 thé din dén su giai phéng k&m va cac
thay d6i chirc ning trong protein virut [Yan Chen, Christine M. Livingston, Stacy D.
Carrington-Lawrence, J. of Virology, 2007, v.81, No. 16, pp. 8742-8751].

CAu tric "ngén tay kém" cé thé c6 tac dung lam dich dbi véi liéu phép didu tri
khang virut sinh ra méi. S6 luong cac hop chét nay da dugc tim thdy. Tuy nhién, ngay

nay hiéu qua ctia chung ¢ thé dugc xét dén chi dya vao cc nghién ctru in vitro.

Céc thong tin dugc ké dén trén day goi 'y tAm quan trong vé cac ion kim loai db6i
v6i viée thuc hién chitc ning thong thudng cta té bao va sinh vat nguyén ven va déi
v6i su phat trién ctia bénh ly. Kha niang cliia mot s& hop chét dé tao chelat céc ion kim
loai x4c dinh chién luoc nghién ctru dé phat trién hiéu qua dimg thudc trong viée diéu

tri cc bénh khéc nhau, bao gdm céc bénh do virut.
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Bai bido Megan Whitnall, Jonathan Howard, Prem Ponka, “nhom chét tao chelat
sét c¢6 phd hoat tinh khéng khdi u hidu luc rong rdi ma khéc phuc strc khang véi céac
liéu phéap didu tri hod hoc”, PNAS, 2006, v. 103, No. 40, pp. 14901-14906, boc 16 cac
chit tao chelat sét hiru hiéu ma thé hién hoat tinh ting sinh té bao & mic cao va hoat
tinh khéng bénh ung thu twong ty véi hoat tinh gay doc té bio da biét va ma tiém an

d6i véi cac thir nghiém 1am sang.

An pham: Kik K., Szmigiero L., “Dexrazoxane (ICRF-187) — chét bao vé tim
va chét diéu bién ctia mot vai duoc chit khang bénh ung thu”, Postepy Hig Med Dosw
Online, 2006, v. 60, pp. 584-590, bdo céo ring mot vai chét tao chelat sit ¢ thé duoc
str dung nhu "chét trg gitp" trong liéu phap didu tri khang bénh ung thu, do tac dung

bao vé tim cla ching.

Viéc tao chelat cia cac ion dc“)ng {rc ché sy hinh thanh mach va lam cham sy
sinh trudng cua khdi u [Yu Yu, Jacky Wong, David B. Loveioy, “Chelatorsat the
cancer coalface: Desferrioxamine to Triapine va Beyond”, Clin. Cancer Res., 2006, v.

12, p. 6876-6883].

Chét tao chelat k&m, clioquinol, gy chét t& bao theo 14p trinh clia té bao ung
thu cta ngudi thong qua viéc gén két ctia Zn?>" [Haijun Yu, Yunfeng Zhou, Stuart E.
Lind, “K&m ciia céc dich clioquinol ddi véi céc lysosom & té bao ung thu cuia ngudi”,

Biochem. J., 2009, v. 417, pp. 133-139].

Chét tao chelat dugc st dung lam chét tc ché cta aldehyt dehydroaza trong
viéc diu tri chimg nghién rugu [Shian S.G., Kao Y.R., Wu F.Y., Wu C.W., “Sy uc
ché xdm 14n va hinh thanh mach bing chét disulfiram tao chelat k&m”, Mol.
Pharmacol., 2003, v. 64(5), pp. 1076-84] va bénh xo gan do rugu gdy ra, bénh thiéu
méu du sit va bénh porphyrin xuit hién chdm [Schroterova L., Kaiserova H.,
Baliharova V., “Téc dung cua cac chit tao chelat ua lipit méi d6i v6i hoat tinh ciia céc
reductaza dich t& bao va sic td t&€ bao P450 c6 lién quan dén su chuyén hoa cta
anthracyclin 1am thuéc khéng sinh: cac nghién ctru in vitro”, Physiol. Res., 2004, v.
53(6), pp. 683-691].
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Co ché hoat tinh ctia mot vai chét chéng oxy hod la céc ion kim loai chuyén tiép
tao chelat (Fe, Cu), ma lam giam sy peroxy hoa lipit phu thudc kim loai [Babizhayev
M.A., Seguin Marie-C., Gueynej J., Evstigneev R.P., Ageyeva E.A., Zheltuchina G.A.,
“L-Carnosin(-alanyl-L-histidin) va carcinin f-alanylhistamin) c¢6 tac dung lam chét
chdng oxy hoa tu nhién véi céc hoat tinh phan huy gbc hydroxyl va lipit-peroxidaza”,
Biochem. J., 1994, v. 304, pp. 509-516].

Viéc sir dung céc chit chéng oxy hoa c6 thé din dén sy phéan giai bénh duc thuy
tinh thé, loai trir bénh vong mac, 1am gidm nhu ciu ddi véi insulin & bénh dai théo
duong, loai bo nhiém séc td da, va loai bo triéu chimg ctia di ching d6t quy. Viéc tao
chelat 1a ciling hitu ich dé didu tri cac bénh viém, nhu bénh thodi hod khép va bénh
viém khép dang thip [Zelenin K.N., "Chelators in medicine", Soros Educational

Journal, 2001, v.7, No.1, pp.45-50].

Chét tao chelat ¢ thé dugc sit dung trong y khoa lam chét tao chelat d van
chuyén va chiét d& dang asen, thuy ngan, antimon, coban, k&m, crom va niken ra khoi

sinh v4t [Zholnin A.V., "Complex compounds", Chelyabinsk: ChGMA, 2000, p. 28].

DPoc td botulin duge biét 1a duogc e ché béng cach tao chelat cac ion kém [Anne
C., Blommaert A., “Disulfua thu dugc tir thio lam chét trc ché hiéu luc cta botulin doc
thAn kinh B: lién quan dén cac tuong tac kém”, Bioorg. Med. Chem., 2003, v. 11(21),
pp. 4655-60]. Ngoai ra, viéc tao chelat tao ra su bao v¢ trong li€u phap didu tri hoai
thu sinh hoi [Zelenin K.N., "Chelators in medicine", Soros Educational Journal, 2001,

v.7, No.1, pp.45-50].

Lidu phép didu tri tao chelat dugc sir dung d& diéu tri bénh thoai hod than kinh,
cu thé 1 bénh Alzheimer, dé cai thién tri nhé [Bossy-Wetzel E., Schwarzenbacher R.,
Lipton S.A., “con dudng phén tir d6i v6i sw thoai hod than kinh”, Nat. Med, 2004, v.
10; pp. 2-9]; bénh Parkinson [Kevin J. Barnham, Colin L. Masters, Ashley I. Bush,
“Bénh thoai hoa than kinh va tng xuét oxy hoa”, Nature Reviews Drug Discovery,
2004, v. 3, pp. 205-214]; bénh Wilson [Yu Yu, Jacky Wong, David B. Lovejoy,
“Chelators at the Cancer Coalface: Desferrioxamine to Triapine and Beyond”, Clin.

Cancer Res., 2006, v. 12, pp. 6876-6883]; bénh Huntington [Whitnall M., Richardson
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D.R., “sht: dich méi dé can thiép dugc 1y & bénh thoai hoa than kinh”, Semin Pediatr
Neurol, 2006, v. 13, pp. 186-197]; bénh xo cimg teo co cot bén [Kevin J. Bernham,
Colin L. Masters, Ashley 1. Bush, “Bénh thoéi hod than kinh va mg suét oxy ho4”,
Nature Reviews Drug Discovery, 2004, v. 4], va bénh prion [Daniel L. Cox, Jianping
Pan, Rajiv R.P. Singh, “Co ché rc ché ddng cua su chuyén hoa prion Idy nhiém”,
Biophysical Journal, 2006, v. 91, L11-L13]. Chét tao chelat ngan ngira sy phat trién
cia bénh ung thu [Megan Whitnall, “Nhém chét tao chelat sét véi phdi hoat tinh
khang khéi u hidu lyc rong rai ma khic phyc sy khang véi cac liéu phap didu tri hoa

hoc”, PNAS, 2006, v. 103, No. 40, p. 14901-14906].

Trong sb céc chit tao chelat d3 bidt, cac dAn xudt ciia cac hop chét dj vong (vi

du, imidazol) bao gdm cac nhém imido va amido 13 quan trong dic biét.

Bai bdo clia M.A. Podyminogin, V.V. Vlassov, “Téng hop cac phan tir tach
ARN bit chudc tAm hoat hod ribonucleaza A. Thiét k& va tich ban sao ARN vin
chuyén”, Nucleic Acids Research, 1993, v. 21, No. 25, pp. 5950-5956, boc 10 dAn xuét
bis-histamin cta axit glutaric ma c6 tdc dung lam md hinh cla tdm hoat tinh cua

nucleaza va thé hién hoat tinh yéu vé su ti€u hoa cuia phan tir ARN.

Bai b4o Elfriede Schuhmann et al. (xem phitc hé “Bis[platin(I)] va Bis[Paladi
(ID)] ctia Bis(1,2,4-triaminobutan-N*)-amit cta axit a,d-dicarboxylic ”, Inorg. Chem.,
1995, v. 34, pp. 2316-2322) m6 ta cac dan xuét bis-histamin cia axit glutaric va adipic

ma 12 cac hop chét trung gian ding cho tdng hop phirc hé véi platin va paladi:

NH (CH2)n NH
~I -~
\=N \[O]/ \[Cl/ |

N~/
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trong d6, n la tir 3 dén 6 va 8; va
M la Pt va Pd.

Phuong phap tdng hop N',N!-glutaryl-bis(histamin), bao gdm viéc cho histamin
dihydroclorua tiép xtic v6i dicloanhydrua cua axit glutaric trong dimetylformamit véi
su ¢6 mit cua luong du gip 4 1in cia trietylamin dugc mé ta trong bai bao Elfriede
Schuhmann et al., “phitc hé Bis[platin(Il)] va Bis[Paladi(Il)] ctia Bis(1,2,4-
triaminobutan-N*)-Amit cua axit o,®-Dicarboxylic”, Inorg. Chem., 1995, v. 34, pp.

2316-2322.

Céc tac gia sang ché da phat hién ra rang dAn xuét bis-histamin cta axit glutaric,
cu thé 1a NI N'-glutaryl-bis(histamin), c6 kha ning tao thanh phtrc hé véi cac ion kim

loai.

Do d6, muc dich cua sang ché 13 @ xuét céc chit tao chelat ion kim loai di vong
¢6 thé trrong thich sinh hoc va st dung ching lam thudc @& didu tri vi/hodc ngin nglra
céc bénh khac nhau bing cach khai thac kha ning clia céc hop chét yéu cAu bio ho dé

tao chelat céc ion kim loai.

Muc dich khéc ctia sang ché 13 @& xuét cic phuong phap don gian 8 tao ra cac

hop chét nay bang cach sir dung cac chét phan tmg san cé.
Ban chit ky thuit ciia sing ché

Muc dich ctia sdng ché 1a dé cip dén cdc dan xuat bisamit cla axit dicarboxylic

c6 cong thire chung I:

trong do,

R; 1a nhém di vong khong no ¢6 5 canh bao gbm tir 1 dén 2 nguyén ti khac loai
duoc chon tir N va/hoic S, tuy y duge ngung tu véi nhom vong khdng no ¢6 6 canh;

-10-



29451

R; 13 -C(0)-R3-C(O)-, trong d6 R 13 -(CHa)x tuy y dugc thé bing tir mot dén
hai nhém Ci-Cealkyl hodc phenyl, \

n la sd nguyén tir 0 dén 4;
hodc mudi duge dung cta no.

Séang ché ciing @& cap dén din xuit bisamit ctia axit dicarboxylic c6 cong thirc
chung I, ma c6 kha ning tao chelat ion kim loai (Zn, Cu, Fe, Mg, Ca, v.v); va st dung
ching lam chit dé ngin ngira va/hodc diéu tri bénh tim, bénh do virut, bénh ung thu,
bénh thoai hoa than kinh v cic bénh viém, bénh dai tho dudng, bénh lién quan dén
tudi tac, cac bénh do doc t6 vi sinh vét gdy ra, chitng nghién rugu va bénh xo gan do
ruou gay ra, bénh thiéu mau, bénh porphyrin xuit hién chim, va su nhiém ddc mudi

kim loai chuyén tiép.

Séang ché ciing @& cap dén phuong phép tao ra hop chét c6 cong thirc chung I,

bao gdom cac budec:

cho axit dicarboxylic tiép xtic véi amin twong Ung trong diéu kién gia nhiét;

hodc

cho axit dicarboxylic tiép xtc v6i N-hydroxysuxinimit véi su ¢6 mit cia N,N'-
dixyclohexylcarbodiimit dé tao thanh bis-N-oxysuxinimit este twong ng ma dugc

ngung tu v&i amin; hodc

cho dieste ctia axit dicarboxylic tiép xtc véi hydrazin hydrat, xt ly dihydrazit

tao thanh v&i natri nitrit dé tao thanh azit twong mg ma duge ngung tu voi amin; hodc

gia nhiét dung dich chira imit dugc tao thanh tir axit dicarboxylic vgi amin

tixorng ing trong dung mdi hitu co; hodc

cho amin tuong tng tiép xtic véi axit dicarboxylic voi ty 16 mol 2:1 v6i sy c6

mit clia chét ngung tu.

Phuong phép di néu dé tao ra dan xuit bis di vong cia axit dicarboxylic c6
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cong thirc chung I 1a c6 sy bd sung don gian, dugc thuc hién trong cac diéu kién rit 6n
hoa, 14 khong chira san phém phu, co thé tai tao mdt cach nhanh chéng va tao ra cac

san phim dich véi hidu xudt & murc cao (dén 82%) va do tinh khiét & mic cao.
MO ta chi tiét sang ché

Céc hop chét dugc wu tién theo sang ché 12 céc hop chét c6 cong thirc chung I:

R _R R4
1\/\NH Z‘NH/\/

trong do, Ry 12 nhém dugc chon tir:
H H H
N N S N
G <2 O~
N
4
_<S

R» Ia nhom duoc chon tir: -C(0)-(CH2)o-(CO)-, -C(0)-(CHz2)1-(CO)-, -C(O)-
(CH2)2-(CO)-, -C(0)-(CH2)3-(CO)-, -C(0)-(CH2)4-(CO)-, -C(0)-CH-CH(CH3)-CH-
C(0)-, -C(0)-CH,-C(CHz),-CHz-C(0)-, hoic nhém duoge chon tir:

va
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o .

Céc hop chét duoc wu tién nhit ciia sang ché 1a cac hop chit dugc néu trong

bang 1.
Bang 1
S6 hop chat Céu tric
JNH o
1 N\\;’sl\\v’/h\\NFr“\\n”NFL*’/’\\\(::$:>
; |/
/A O O /\I'\{
’ N\A/\NHMNH | E>
NH i /\/[l\{>
3 S MNH N
q
N NH NH _
5 </N]\/\ 1 " =
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" @/VM )

Cac mudi duge dung ctia hop chét theo sang ché c6 thé duoc chon tir cac mubi
cong cua axit hitu co (vi du, formiat, axetat, maleat, tartrat, metansulfonat,
benzensulfonat, toluensulfonat, v.v), cac mubi cong cua axit vo co (vi dy, hydroclorua,
hydroflorua, sulphat, phosphat, v.v) va cac mubi véi axit amin (vi dy, mudi ciia axit

asparaginic, mudi cia axit glutamic, v.v), t5t hon 14 clohydrat va axetat.

Céc hop chét di biét duge wu tién nhit ma c6 thé duge st dung trong dugc
phadm va phuong phép d didu tri theo sang ché 1a c4c din xuét glutarimit duge thé

hién trong bang 2.
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Bang 2
S6 hop chét | Cu triic
NH o) 0 N
11 =
NH NH N
H
N //\NH 0 ’
12 \)\/\ N N
NH \/\E />
V O N

Céc hop chét theo séng ché c6 thé dugc tao ra bang phuong phép bao gdm viée

ngung tu axit dicarboxilic ¢6 cong thirc chung II:
R40-C(0)-R3-C(0O)-OR4,

trong d6, Rz 13 -(CHz)u- tuy ¥ dugc thé bing tir mdt dén hai nhém Ci-Cealkyl
hodc phenyl;

n 14 s6 nguyén tir 0 dén 4, va

R4 1a hydro hoac Ci1-Cealkyl;

v&i amin ¢6 cdng thirc chung III:
NH2-(CH2)2-Ry,

trong d6, Ri 12 nhom dj vong khong no ¢6 5 canh bao gbm tir 1 dén 2 nguyén tir
khéc loai dugc chon tir N vi/hoic S, tuy ¥ duge ngung tu v6i nhém vong khong no co
6 canh;

trong diéu kién gia nhiét, tuy y véi sy c6 mit cua dung moi.

T&t hon 1 dé st dung dimetyl ete va gia nhiét dén tir 150 dén 170°C; va t6t hon
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nita 12 dé thyc hién viéc ngung tu trong diéu kién dun soi.
Dung mdi ¢ thé 13 diglyme hodc rugu, t6t hon nita 14 ruou isoamylic.

Phuong phép khéc d tao ra din xuét bisamit ctia axit dicarboxylic ¢6 cong thirc

chung I 1a phuong phép bao gdm viée cho axit dicarboxylic c6 cong thic chung II:
R40-C(0)-R3-C(O)-OR4,

trong @6, R3 1a -(CHz)a- tuy ¥ dugc thé bing tir mot dén hai nhém Ci-Calkyl
hoac phenyl,

n 12 s& nguyén tir 0 dén 4, va
R4 14 hydro,

tiép xtc voi N-hydroxysuxinimit véi sy ¢6 mat ciia N,N'-dixyclohexylcarbodi-

imit dé tao thanh bis-N-oxysuxinimit este tuong umg c6 cong thirc chung IV:

ma dugc ngung tu v6i amin c¢6 cong thirc chung IIT:
NH>-(CHz2)2-Ry,

trong d6, R 1a nhém dj vong khong no ¢6 5 canh bao gdm tir 1 dén 2 nguyén tir
khac loai duge chon tir N vi/hoic S, tuy ¥ duge ngung tu véi nhém vong khong no co
6 canh.

Tét hon 13 d xuét viéc 1am mat dén nhiét d6 tir 0 dén 5°C.

Phuong phap khéc d2 tao ra din xuét bisamit ctia axit dicarboxylic c6 cong thirc
chung I 1a phuong phép bao gdm viée cho este cta axit dicarboxylic c6 cong thirc

chung II:
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R40-C(O)-R3-C(0)-OR4,

trong @6, Rs 1a -(CHp)a- tuy y duoc thé bing tir mot d&én hai nhém Ci-Cealkyl
hoéc phenyl,

n 13 s6 nguyén tir 0 dén 4, va
R4 1a C1-Cealkyl,

tiép xtic véi hydrazin hydrat trong dung méi hitu co dé tao thanh bishydrazit c6
cong thirc chung V:

HoN-NH-C(0)-R3-C(0)-NH-NH_,

xtr 1y bishydrazit v6i natri nitrit trong mdi trudng axit ¢ nhiét 46 bing khoang

0°C dé tao thanh bisazit c6 cdng thirc chung VI:
N--N*=N-C(0)-R3-C(0)-N=N*-N,
ngung tu bisazit v4i amin c¢6 cong thirc chung III:
NH2-(CHz2)2-R1,

trong d6, R; 1a nhém di vong khong no ¢6 5 canh bao gbm tir 1 dén 2 nguyén tir
khéc loai duge chon tir N vavhoic S, tuy ¥ dugc ngung tu véi nhém vong khéng no c6

6 canh, trong dung mdi hitu co.

Ruou t6t hon 13 duge sir dung lam dung moéi hitu co va isopropanol 1a dugc uu
tién hon. Phuong phép 13 don gian, nhung duoc st dung khi s6 luong don vi metylen
trong axit dicarboxylic ban dAu 1 bing ba hoic nhiéu hon do bisazit nhd d6 thu duge

d6i véi céc axit tuong Umg véi sd lugng nhém metylen it hon 12 khong 4n dinh.

DA4n xudt bisamit ctia axit dicarboxylic c6 cdng thirc chung I cling ¢6 thé dugc

tao ra bing phuong phap bao gdm viéc ngung ty imit c6 cong thirc chung VII:
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Rs3

S "

o
trong d6, R3 1a -(CHa)- tuy ¥ dugc thé bang mot hogc hai nhém Ci-Cealkyl, va
n 13 sé nguyén tir 0 dén 4,
voi luong mol twong duong ciia amin c6 cong thirc chung IIT:
NHz-(CHz2)2-R1,

trong d6, Ri 1a nhém di vong khéng no c6 5 canh bao gdm tir 1 dén 2 nguyén tir
khéc loai dugc chon tir N vavhoic S, tuy y dugce ngung tu véi nhém vong khong no co
6 canh,

trong dung moi hitu co trong diéu kién gia nhiét.

Ruou t6t hon 13 duoc st dung 1am dung méi hitu co va isopropanol la duoc uu

tién hon. Viée ngung tu tdt hon 1 dugc thyc trong diéu kién dun sbi.

Phuong phéap khac cta sang ché 12 phuong phép tao ra din xuét bisamit cia axit
dicarboxylic c6 cong thirc chung I, bao gdm viéc cho axit dicarboxylic ¢ cong thirc

chung II:
R40-C(0)-R3-C(0O)-ORy4,

trong d6, Rs 1a -(CHa)u- tuy ¥ dugc thé bing tir mdt dén hai nhoém Ci-Cealkyl
hoéc phenyl,

n 12 s6 nguyén tir 0 dén 4, va
R4 1a hydro,
tiép xic v6i amin c6 cong thirc chung I11:

NH2-(CHz)2-R1,
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trong d6, R1 12 nhém di vong khong no ¢ 5 canh bao gdm tir 1 dén 2 nguyén tir
khac loai duge chon tir N va/hodc S va tuy y duoc ngung tu véi nhém vong khong no
¢6 6 canh;

véi ty 1€ mol tir 1:2 dén 2,5 trong dung dich tetrahydrofuran véi sy c6 mit ctia

chét ngung tu, t6t hon 14 cacbonyldiimidazol.

Sang ché cling dé cap dén thubc va duoc phdm bao gdm dén xuft bisamit cia
axit dicarboxylic cé cdng thirc chung I, va dén phuong phép bao gdm viéc cho dung
din xuit bisamit cua axit dicarboxylic ¢6 cong thic chung I @& didu tri vi/hodc ngin
ngira bénh do virut & ngudi va dong vét, nhu cic bénh do virut viém gan C giy ra,
virut u nht cta ngudi, HIV hodc ARN virut gdy bénh ung thu, nhu virut gay bénh
bach cdu; bénh tim mach, bao gém céc bénh do doc td tim kim him té bao gdy ra, su
két tu cholesterol va bénh cao huyét ap; cac bénh két hop v&i phan ing oxy hod gbe tu
do phu thudc kim loai, bao gdm céc bénh lién quan dén tudi téc, nhw bénh duc thuy
tinh thé, bénh vong mac, va nhiém sic t6 da; di ching d6t quy; chimg xo vita dong

mach; cac bénh viém, nhu bénh thoai hod khép, bénh viém khép dang thip;

bénh d4i thio dudng va cc bién chimg tim mach ctia né; bénh thoai hoé than
kinh, bao gém bénh Alzheimer, bénh Parkinson, bénh Wilson, bénh Huntington, bénh

X0 clng teo co cdt bén, va bénh prion;

c4c bénh ung thu; cac bénh do ddc t§ vi sinh vét gy ra, cu thé 13 su ngd doc

botulin hodc hoai thu sinh hoi;

chiig nghién ruou va bénh xo gan do rugu gay ra; bénh thiéu mau du sit, bénh

porphyrin xuit hién chim; va sy nhiém ddc mudi kim loai chuyen tiép.

Céc hop chét theo séang ché duoc ding véi lugng hitu hiéu ma tao ra tic dung

di€u tri mong muon.

Céc hop chét ¢6 cong thirc chung I ¢6 thé dugc ding qua dudng miéng, khu tra,
ngoai dudng tiéu hod, trong mili, béng viéc xong va qua tryc trang trong dang lidu don

vi bao gém chét mang dugc dung khdng doc t5. Thuét ngtt "ding qua duong miéng"
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duoc st dung trong sang ché c¢6 nghia 13 tiém hoic truyén dudi da, trong tinh mach,

trong co hodc trong thori.

Céc hop chét theo sang ché ¢6 thé duge ding cho ngudi bénh & liéu khoang tir
0,1 dén 100mg/kg trong luong mot 1An hang ngay, tdt hon la & lidu tir 0,25 dén
25mg/kg mot hoic nhiéu 14n mét ngay.

Ngoai ra, nén dugc luu y r%mg lidu cu thé @i véi nguoi bénh cu thé phu thude
vao nhiéu yéu td, bao gbm hoat tinh ctia hgp chét nhét dinh, tubi ciia ngudi bénh, thé
trong, gidi tinh, tinh trang strc khoé tbng thé va khau phan n, thoi gian va dudng ding
phét ding trong dugc pham va t6c d5 bai tiét ctia n6 ra khoi co thé, td hop cu thé cua

duoc chat va mic tram trong cta bénh & cé the s& duge dicu tri.

Céc duge phim theo sang ché bao gdm hop chit c6 cong thirc chung (I) véi
luong hitu hiéu dé dat duoc két qua k¥ thuat mong mudn, va c6 thé dugc ding trong
dang lidu don vi (vi dy, & dang rén, dang ban rin hoic dang 16ng) bao gbm céc hop
chit theo sang ché 1am hoat chét trong hdn hop véi chéit mang hoic ta dugc thich hop
dé ding trong co, trong tinh mach, qua dudng miéng va ding dudi ludi, viéc ding
bang viéc x6ng, dung trong mili va trong truc trang. Hoat chét c6 thé 13 trong duge
phim cling véi céc chét mang dugc dung khong doc théng thuong thich hop dé san
xut dung dich, vién nén, vién thudc det, vién nang, vién thudc bao ngoai, nhil twong,

huyén phu, thubc m&, gel va céc dang lidu khac bat ky.

Péi véi ta duge, cac hop chét khac nhau c6 thé duoc sir dung, nhu sacarit, vi
dy, glucoza, lactoza, sucroza; manitol hodc sorbitol; cac din xuit xenluloza; va/hoic
canxi phosphat, vi dy, tricanxi phosphat hodc canxi hydrophosphat. Déi v6i chét két
dinh, cac hop chét sau dy c6 thé dugc sit dung, nhu bdt nhdo tinh bt (vi dy, tinh bot
ngd, la mi, lua gao hodc tinh bdt khoai tdy), gelatin, tragacanth, metylxenluloza,
hydroxypropylmetylxenluloza, natri carboxymetylxenluloza va/hodc polyvinyl-
pyrolidon. Cac chét gdy phén tan duoc st dung tuy ¥ 1a cée tinh bot dugc ké dén trén
day va tinh bdt carboxymetyl, polyvinylpyrolidon lién két ngang, aga-aga, hodc axit

alginic hodc mudi ctia nd, nhu natri alginat.
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Céc chit phu gia ma c6 thé duogc sir dung tuy y 1 céc chét kiém so4t tinh chay
va chit bdi tron, nhu silic dioxit, bdt talc, axit stearic va mudi ctia nd, nhu magie

stearat hodic canxi stearat va/hodc propylen glycol.

L3i cua vién thube bao ngoai thudng duge bao ngoai béng 16p ma chiu tdc dong
cua axit da day. Déi v6i muc dich nay, dung dich ¢b dic chira sacarit c6 thé duoc str
dung, trong d6 dung dich nay tuy y co th8 bao gdm gom arabic, bot talc,
polyvinylpyrolidon, polyetylen glycol, va/hodc titan dioxit va cic dung mdi hiru co

thich hop hodc hdn hop clia chung.

Céc chit 8n dinh, chit gay ling, chét tao mau va huong thom ciing ¢6 thé duoc

st dung 1am chét phu gia.

DPbi voi gbe thube md, co gbe thuéc m& hydrocacbon c¢6 thé st dung, nhu
vazolin tring va vazolin vang (l4n luot 13 vazolin album va vazolin flavum), dau
vazolin (vazolin oleum), va thubc m& tring va thuéc m& dang long (l4n luot 1a
Unguentum album va Unguentum flavum), trong d6 parafin dang rdn hodc sép c6 thé
dugc st dung lam chét phu gia tao ra két cu tram gb; cac géc thudc m& hép thu, nhu
vazolin uwa nuéc (vazolin hydrophylicum), lanolin (Lanolinum), va kem lanh
(Unguentum lenien); gbe thude m& cb thé loai boé nuée, nhu thubc m& wa nudc
(Unguentum hydrophylum); gbc thube m& c6 thé hoa tan trong nuéc, nhu thube m&
polyetylen glycol (Unguentum Glycolis Polyaetyleni); gbc bentonit; va cac gbc khac.

Géc dbdi voi gel co thé dugc chon tir metylxenluloza, natri caboxymetyl-

xenluloza, oxypropylxenluloza, polyetylen glycol hodc polyetylen oxit va carbopol.

Gée dbi voi thude dan c6 thé 1a gbe khong thé hoa tan trong nude nhu bo ca
cao; gbc co thé hoa tan trong nude hodc c6 thé tron 14n véi nude, nhu gelatin-glyxerol

hoac polyetylen oxit; hodc gbc 6 hop, nhu gbc xa phong-glyxerol.

Trong viéc tao ra dang 1idu don vi, luong hoat chit duoc sir dung trong t6 hop
v6i chit mang c6 thé thay dbi phu thudc vao ngudi nhén s& duge diéu tri va vao dudng

dung cu th8 ciia chit diéu tri.
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Vi dy, khi cac hop chét theo sang ché dwgc sit dung & dang dung dich 8 tiém,
lugng hoat chit trong dung dich nay 1a dn 5% trong luong. Chét pha lodng c6 thé
duogc chon tir 0,9% dung dich natri clorua, nudc cht, dung dich Novocain dung cho
viéc tiém, dung dich Ringer, dung dich glucoza va t4 dugc hoa tan dic hiéu. Khi cac
hop chét theo sang ché duoc ding & dang vién nén hodc vién thubc dan, luong cia

chiing dén 200mg/dang liéu don vi.

Céc dang lidu theo sang ché duoc tao ra bang cic quy trinh théng thudng, nhu

hdn hop pha tron, hat, vién thubc bao ngoai hat, su phan giai va kho lanh.

Phin mb ta chi tiét vé& céc hop chét theo sang ché, bao ché chiing va céc nghién
ctru vé hoat tinh ctia chiing duogc boc 10 trong cac vi du sau ddy ma duoc dy dinh chi
dbi v&i cac muc dich minh hoa va khong duoc du dinh 1am gidi han pham vi cla sang

ché.

Vi du thwe hién sing ché

Céc vi du tdng hop din xuét glutarimit cé cong thirc chung I
Y nghia va phuong phép

Viéc nhan dang céc hop chit thu duge duge danh gia bang phuong phép sic ky
16p mong (TLC) trén tam “Kieselgel 60 F254” (“Merck”, German) trong hé dung mdi
cta pyridin-axit axetic-nudc (20:6:11) (Hé A); A:etylaxetat (3:1) (1), va cloroform-
metanol (9:1) (2).

Hién tuong dién di trén gidy (gidy dién di cua Kondopozhskii TsBK,
120x320mm) dugc thuc hién trong chit dém (46 pH=5,1) gdm cé pyridin-axit axetic-
nude (12:10:1000) trong khoang (150x320x150mm) véi gradient 15V/em trong 1,5

gio.

Séc phd va dién di d6 duoc xtt ly bang thudc thir clo-tetrametylbenzen va thube

thir Pauly.

Piém néng chay duogc do bang thiét bi diém néng chay (Plant of lab.
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equipment, Klin, Russia).

Quang phé Om nhiét IR dugc ghi chép trén quang phd ké "Magna 750" véi
bang KBr (“Nicolet” (US)).

Quang phd 'H NMR dugc dang ky trén quang phd ké Bruker AMX-400
(German) va DPX-400 (German).

Phé khéi phan giai & mic cao thu dugc trén khéi phd ké tro gitip thoi gian bing
phuong phap ion ho4 khir hip thu laze nén véi axit 2,5-dihydroxybensoic dugc st
dung 1am nén, trén khdi phé ké Ultraflex (“Bruker”, German).

Hé Shimadzu Analytical HPLC SCL10Avp LC/MS dugc st dung d& phan tich
hdn hop da thanh phan trén khdi phd ké PE SCIEX API 165 (150) (Canada).

HPLC pha ngugc thang phén tich dugc thuc hién trén sic phé Shimadzu HPLC
trong cac diéu kién sau day: Cot Luna C18 (2) 100 A, 250x4,6mm (sb 599779-23),
gradient tach rira trong hé dung dich chét dém phosphat (46 pH=3,0):metanol (diéu
kién A); va trén phép ghi sic "System Gold" (Beckman, US) véi bd do tia cuc tim
(=220 nm), Cot Phenomenex "Gemini" C-18, 150x2,0mm, gradient dong pha dong
trong 0,05M ch4t dém phosphat (46 pH=3,0), 90% MeCN trong nuéc, tbc dd tach rira
0,25ml/phut va tiém 10p1 (diéu kién B).

Vidul

Axit  bis-1,5-(NP-histaminyl)glutaric; ~ (N,N'-bis-[2-(1H-imidazol-4-yl)etyl]-
pentandiamit (hgp chit 11).

Thém histamin (8g; 0,072mol) vao dimetyl este ctia axit glutaric (5g; 0,031mol)
va gia nhiét ¢ 170°C trong tir 3,5 dén 4 gid cho dén khi sy bay hoi rugu metylic duoc
hoan thanh. Su hoan thanh phan tmg dugc kiém tra bing TLC hoic phuong phép dién
di. Sau d6, tao huyén phtl phan g trong rugu isopropylic va cho phép dé yén trong
24 git & +4°C. Tach san phém, rira bang rugu isopropylic va lam kho. Hi¢u sut biang
6,8g (69%). Rt 0,42 (1). E"49mm. Diém néng chay tir 166 dén 168°C. LC/MS: dinh
don 16 & thoi gian duy tri 0,3 phut, [M+H]*=319. HPLC trong diéu kién A: dinh riéng
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1& & thoi gian duy tri 3,58 phut. 'H NMR (400,13 MHz, DMSO-ds, 6, m.d., J/Hz): 1,70
(quint, 2H, CH,CH>CHa, J=7,3 Hz), 2,03 (t, 4H, CH2CH:CH,, J=7,3 Hz), 2,61 (t, 4H,
CCH,CH2N, J=7,5 Hz), 3,26 (quint, 4H, CCH.CH:N, J=7,5 Hz), 6,76 (b,s, 2H, CCH),
7,50 (s, 2H, NCHN), 7,94 (b.t., 2H, NH). Quang phé Om nhiét-IR (trong bang KBr, v,
cm™): 1651 (v C=0 amit I), 1580 (8 NH amit IT), 1425 (-CH2-CO-).

Phat hién, %: C, 56,40; H, 6,86; N, 26,31. C1sH22N¢Oz. Tinh toan, %: C, 56,59;
H, 6,96; N, 26,40.

Vidu2

Axit  bis-1,4-(NP-histaminyl)suxinic; ~ (N,N'-bis-[2-(1H-imidazol-4-yl)etyl]-
butandiamit) (hop chét 3)

Thém histamin (12,2g; 0,11mol) vao axit suxinic (5,5g; 0,046mol) va gia nhiét
& 170°C trong 3,5 dén 4 gid cho dén khi sy bay hoi rugu metylic hoan thién. Sy hoan
thién ctia phan tng duge kiém tra bing TLC hogc phuong phap dién di. Sau d6, khéi
phan Ung dugc tao huyén phti trong 50ml nuéc va cho phép dé yén trong 24 gid &
+4°C, Tach san phim, rtra bing nudc, va 1am kho. Hiéu suét bang 10,7g (76%). Re
0,51 (1). E*51 mm. Didm néng chay tir 230 dén 231°C. [M+H]" 304,95. 'H-NMR
(D20): 5, m.d.: 2,48 (s, 4H, CHz-Suc), 2,80-2,84 (t, 4H, B-CH>-HA), 3,44-3,48 (t, 4H,
4-CH-HA), 6,97 (s, 2H, 5-CH-Im), 7,78 (s, 2H, 2-CH-Im). Quang phd Om nhiét-IR
(trong bang KBr, v, cm™): 1634 (v C=0 amit I), 1583 (5 NH amit II), 1429 (-CHz-CO-
). Phat hién, %: C, 55,40; H, 6,66; N, 27,31. C14H20N¢O2. Tinh toan, %: C, 55,25; H,
6,62; N, 27,61.

Vidu3

Axit  bis-1,3-(NP-histaminyl)malonic; (N,N'-bis-[2-(1H-imidazol-4-yl)etyl]-
propandiamit) (hop chét 2)

Thém histamin (9,0g; 0,081mol) vao dietyl este clia axit malonic (6,4g;
0,039mol) va gia nhiét & 170°C trong tir 2,5 dén 3 gi® cho dén khi sy bay hoi clia rugu

metylic hoan thién. Viéc hoan thién cta phan mg dugc kiém tra bing TLC hojc
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phuong phap dién di. Sau do, tao huyén pht khéi phan Gng trong 20ml nude va cho
phép dé yén trong 72 giy & +4°C. Tach san phdm, rira bing rugu isopropylic va lam
kho. Hiéu sudt bing 5,0g (44%). R 0,41 (1). E*57mm. Diém néng chay tir 187 dén
188°C. 'H-NMR (D:0): §, m.d.: 2,74-2,78 (t, 4H, B-CHz-HA), 3,15 (s, 2H, CHz-Mal),
3,41-3,44 (t, 4H, a-CH2-HA), 6,78 (s, 2H, 5-CH-Im), 7,66 (s, 2H, 2-CH-Im). Quang
phd Om nhiét-IR (trong bang KBr, v, em™): 1643 (v C=0 amit I), 1574 (3 NH amit II),
1426 (-CH,-CO-). Phat hién, %: C, 53,24; H, 6,51; N, 28,56. Ci3H1sN¢O2. Tinh toén,
%: C, 53,78; H, 6,25; N, 28.95.

Vidu4

Axit bis-1,2-(NP-histaminyl)oxalic; (N,N'-bis-[2-(1H-imidazol-4-yl)etyl]etan-
diamit) (hop chét 1)

Thém histamin (12,2g; 0,11mol) vao dung dich chira dietyl este clia axit oxalic
(7,3g; 0,05mol) trong rugu isoamylic (35ml) va dun sdi trong 4 gid. Sy hoan thién cua
phan tmg duoc kiém tra bing TLC hozc phuong phap dién di. Cho phép hén hop phan
g dé yén trong 16 gi & +4C°. Tach phin con lai, rira bang rugu isopropylic va lam
kho. Hiéu sudt bing 10g (72%). R¢ 0,55 (1). E*55 mm. Diém néng chay tir 235 dén
236°C. 'H-NMR (DMSO): §, m.d.: 2,66-2,72 (t, 4H, p-CHz-HA), 3,33-3,41 (m, 4H, a-
CHy-HA), 6,81 (s, 2H, 5-CH-Im), 7,54 (s, 2H, 2-CH-Im), 8,78-8,84 (t, 2H, NH-CO).
Quang phé Om nhiét-IR (trong bang KBr, v, cm™): 1651 (v C=0 amit I), 1566 (6 NH
amit II), 1425 (-CH>-CO-). Phét hién, %: C, 52,24; H, 5,51; N, 29,97. C12H16N6O2.
Tinh to4n, %: C, 52,17; H, 5,84; N, 30,42.

Vidu5
Axit bis-1,3-(NP-histaminyl)isophthalic (hop chét 6)

Hoa tan axit isophthalic (5g; 30mmol) va N- hydroxysuxinimit (7,93; 69mmol)
trong dimetylformamit (30ml). Thém dung dich dugc lam mat chta N,N'-
dixyclohexylcarbodiimit (14,24g; 69mmol) trong dimetylformamit (10ml) vao dung
dich thu duge duge 1am mat dén 5°C va cho phép hén hop phan tmg dé yén qua dém &

5°C. Téach ure, rira b.%lng 15ml dimetylformamit va lam kh6. Dya vao khéi ure thu

-25-



29451

duoc, hiéu sudt cta phan tmg dugc cho 13 bing 80%. Lam mét dung dich chira N-
hydroxysuxinimit dieste ctia axit isophthalic dén 5°C, va sau d6 nap histamin (6,84g;
61,6mmol) néng chay vao mdi mé. Cho phép hén hop phan tmg dé yén trong 2 gio.
Loai bé dung mdi trong chdn khong. Hoa tan phin con lai 13 diu mau vang trong
120ml nude va chuyén qua cot véi Amberlite IRA-96 (27x115). Gom céc phéan doan
bao gdm san phim. T4ch tinh thé két tiia ciia san phim dich. Két tinh lai san pham thd
thu duoc tir hdn hop gdm isopropanol (35ml) va nuéc (10ml). Loc tinh thé cua san
phm, rira bing nude (3x30ml) va isopropanol (2x13ml), va 1am khé. San phdm dich
thu dugc & dang tinh thé mau tring. Hiéu sudt bang 1,55g (18% dua trén histamin,
hodc 14% dua trén axit isophthalic). Rr 0,42 (1). DPiém néng chay tir 218 dén 219°C.
E*40 mm. MS: [M+1]"353. 'H-NMR: (300MHz, DMSO-de): 8, m.d.: 2,74-2,79 (t, 4H,
B-CH-Ha), 3,46-3,52 (t, 4H, a-CH2-Ha), 6,81 (s, 2H, 5-CH-Im), 7,52-7,56 (m, 3H,
ArH*2-CH-Im), 7,92-7,95 (d, 2H, ArH), 8,28 (s, 1H, ArH), 8,65 (b.s., 2H, -C(O)-NH-),
11,80 (b.s., 2H, -NH-). HPLC duéi diéu kién B: dinh riéng r& & thoi gian phan tng
bang 12,5 pht.

Vidu6

Axit  bis-1,5-(NP-histaminyl)glutaric; (N ,N'-bis-[2-(1H-imidazol-4-yl)etyl]-
pentandiamit) (hop chit 11)

Thém mdi mé PCls (8ml) vao dung dich chira axit glutaric (13,2g; 0,10mol)
trong metanol (50ml) trong diéu kién 1am mét va khudy. Loai bé dung mdi ra khoi hén
hop phéan ung trong chan khong. Chung cét phan con lai thu dugc trong chén khong.
Luong dimetyl este cta axit glutaric thu dugc c6 diém s6i tir 110 dén 112°C bang

14,7(92%).

Thém hydrazin hydrat (7,5ml) vao ruou isopropylic (20ml), gia nhiét dén diém
s6i va sau d6 thém nho giot dimetyl este cua axit glutaric (8g; 0,05mol) vao va cho
phép hdn hgp phan tng dé yén trong 16 gi¢y & +20°C. Téch san phdm két tia, rira béng
rugu isopropylic va lam khd. Luong dihydrazit cia axit glutaric ¢4 diém néng chay tur

210 @n 212°C bang 7,3 (91%).
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Thém mdi mé natri nitrat (1,45g; 0,021mol) trong didu kién khudy vao dung
dich chira dihydrazit cia axit glutaric (1,61g; 0,010mol) trong hdn hop nudce da (20g)
v6i axit clohydric (2,5ml) va cloroform lam maét truéc (10ml). Tach 16p cloroform, rira
bang nuéc (10ml), lam mat dén +4°C, va sau d6 thém isopropanol (5ml) vao dung dich
histamin duoc 1am mat (2,6g; 0,023mol). Cho phép hdn hop phan ung dé yén trong 2
gidr & +20°C, va sau d6 loai bé dung méi trong chan khong. Hoa tan phén con lai thu
duoc trong nude (20ml) va chuyén qua c6t véi 50ml nhua trao dbi ion KU-2-20 (dang
H*). Rira nhya bang 0,5% dung dich amoniac, gom phén doan sin phim khéng chira
histamin. Gom chét téch rira, loai bé dung mdi trong chan khéng va két tinh lai phan
con lai thu dugce tir isopropanol (2ml) va lam kho. Hi¢u sudt bang 1,8g (55%). R¢ 0,42
(1). E"49mm. Diém néng chay tir 166 dén 168°C. 'TH-NMR (D20): §, m.d.: 1,73-1,78
(m, 2H, p-CH>-Glt), 2,10-2,15 (t, 4H, a-CH>-Glt), 2,78-2,82 (t, 4H, B-CH>-HA), 3,43-
3,48 (t, 4H, 0-CH-HA), 6,94 (s, 2H, 5-CH-Im), 7,69 (s, 2H, 2-CH-Im). Quang phd
Om nhiét-IR (trong bang KBr, v, cm™): 1651 (v C=0 amit I), 1580 (5 NH amit ID),
1425 (-CH2-CO-). Phat hién, %: C, 56,40; H, 6,86; N, 26,31. C1sH22N¢O2. Tinh toan,
%: C, 56,59; H, 6,96; N, 26,40.

Vidu7

Axit bis-1,5-(NP-histaminyl)adipic; (N,N'-bis-[2-(1H-imidazol-4-yl)etyl[hexan-
diamit) (hop chit 12)

Thém nho giot phospho triclorua (4ml) trong diéu kién lam mat vao dung dich
chura axit adipic (7,40; 0,05mol) trong metanol (25ml). Loai bé dung moéi ra khoi hén
hop phén ing trong chdn khéng va chung c4t phan con lai thu duge trong chén khong.

Luong dimetyl este ctia adipic véi diém s6i tir 115 d&én 117°C bang 7,5 (86%).

Thém nho giot dimetyl este ctia axit adipic (7,5g; 0,04mol) vao dung dich chira
ruou isopropylic (20ml) va hydrazin hydrat (Sml), gia nhiét dén diém s6i, sau d6 cho
phép hdn hop phan tmg dé yén trong 16 git & +20°C. Téch chat két tia, rira béng rugu
isopropylic va 1am khé. Luong dihydrazit clia axit apidic thu dugc v6i diém néng chay

tir 182 dén 182,5°C bang 6,2 (83%).
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Thém timg phan natri nitrat (1,8g; 0,026mol) trong didu kién khudy vao dung
dich chira dihydrazit cla axit adipic (2,2g; 0,013mol) trong hdn hop gdm nudc da
(30g) v6i axit clohydric (3ml) va cloroform lanh (15ml). T4ch 16p cloroform, rira bang
nude (10 ml) va lam mat dén +4°C, sau d6 thém isopropanol (8ml) vao dung dich
histamin dugc 1am mat (3g; 0,027mol). Sy hoan thién cta phin g duoc kiém tra
bing TLC hozic phuong phép dién di. Cho phép hdn hop phan ting dé yén trong 24 gio
& +4°C, va tach phén con lai, rra béng ruou isopropylic, két tinh lai tir nuéc va lam
kho. Hiéu sut bing 2,8g (65%). Rt 0,48 (1). E*45mm. Diém néng chay tir 184 dén
186°C. [M+H]* 332,92. 'H-NMR (D20): 8, m.d.: 1,37-1,41 (m, 4H, B-CHz-Adip),
2,11-2,15 (m, 4H, a-CHz-Adip), 2,74-2,78 (t, 4H, B-CHz2-HA), 3,40-3,44 (t, 4H, o-
CH,-HA), 6,88 (s, 2H, 5-CH-Im), 7,63 (s, 2H, 2-CH-Im). Quang phé Om nhiét-IR
(trong bang KBr, v, cm™): 1646 (v C=0 amit I), 1581 (8 NH amit II), 1425 (-CH2-CO-
). Phat hién, %: C, 57,45; H, 7,15; N, 24,97. C16H24N6O2. Tinh toan, %: C, 57,81; H,
7,28; N, 25,28.

Céc hop chit sau day dugc tao ra béng phuong phép duge md ta trén day:

S6 hop chit Céng thirc ciu tric Dit liéu vat 1y va hod hoc

MS: [M+1]"=353. HPLC: trong diéu
kién B, dinh riéng r& ¢ thoi gian duy
tri 16,1 phut. 'H-NMR (400 MHz,
DMSO-de): 5, m.d.: 1,63-1,75 (2H,
] IN NH NH S, | m,—-CHy), 1,96-2,11 (4H, t, J=7,46,
Hop chat 8 <\js/v m \/\N@ 2CHa), 3,06-3,16 (4H, t, 1=6,97,
CHy), 3,35-3,46 (4H, dd, J1=6,61,
J2=6,11, CHy), 7,66-7,74 (2H, d,
J=3,18, Ar), 7,66-7,74 (2H, d,
J=3,18, Ar), 7,9-8,0 (2H, m, NH).
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Hop chét 10

H
N NH NH N
JTTTW

LC/MS: dinh riéng r& ¢ thoi gian
duy tri 0,3 phat. [M+H]"=319.
HPLC trong diéu kién A: dinh riéng
1& & thoi gian duy tri 4,12 phat. 'H
NMR (400,13 MHz, DMSO-ds, 9,
m.d., J/Hz): 1,69 (quint, 2H,
CH2CH,CH, J=7,3 Hz), 2,01 (t, 4H,
CH>CH2CHa, J=7,3 Hz), 2,73 (t, 4H,
CCH.CH2N, J=7,5 Hz), 3,31 (quint,
4H, CCH2CH2N, J=7,5 Hz), 6,87 (s,

4H, CHN), 8,00 (b,t,, 2H, NH).

Vidu38

Axit bis-l,4-(NB-his';aminyl)suxinic; (N,N'-bis-[2-(1H-imidazol-4-yl)etyl]-
butandiamit) (hop chét 3)

Thém suxinimit histamin (0,15; 0,78mmol) vao dung dich chita histamin
(0,10g; 0,9mmol) trong rugu isopropylic (3ml) va trong diéu kién dun sdi trong tir 2,5
dén 3 gid. Su hoan thién cta phan tng dugc kiém tra bang TLC hodc phuong phap
dién di. Sau d6, 1am mat hén hop phén mg dén nhiét d6 trong phong va cho phép dé
yén trong 26 gio ¢ +4°C. Tach san phém, rira béng ruou isopropylic va lam khé. Higu
suét bing 0,20g (81%). Re 0,44 (1). E*51 mm. Diém néng chay 231°C. [M]* 304,12.
IH-NMR (D20): 8, m.d.: 2,48 (s, 4H, CH>-Suc), 2,80-2,84 (t, 4H, B-CHz-HA), 3,44-
3,48 (t, 4H, a-CH2-HA), 6,97 (s, 2H, 5-CH-Im), 7,78 (s, 2H, 2-CH-Im). Quang phd
Om nhiét-IR (trong bang KBr, v, cm™): 1634 (v C=O amit I), 1583 (6 NH amit II),
1429 (-CH»-CO-). Phét hién, %: C, 6,57; N, 27,18. C14H20NeO2. Tinh todn, %: C,
55,25; H, 6,62; N, 27,61.

Vidu9

Axit  bis-1,5-(N-etylamino-2-benzimidazolyl)glutaric; ~ (N ,N'-bis-[2-(1-0-
benzimidazol-2-yl)etyl]pentandiamit) (hop chét 7)
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Thém cacbonyldiimidazol (23,4g; 0,145mol) vao dung dich chira axit glutaric
(8g; 0,06mol) trong tetrahydrofuran khan (500ml) va lam khé trong 2 gio. Sau do,
thém benzimidazolyl etylamin (21,6g; 0,133mol) vao hdn hgp phan ung. Khudy dung
dich thu dugc trong 3 gi¢ va cho phép d& yén & nhiét d6 trong phong. Tach phén con
lai ciia san phém, rira bng nudc va lam kho. Hiéu suét bang 21g (82,9%). R¢ 0,21 (2).
Diém néng chay tir 170 dén 170,5°C. [M]*419. 'H-NMR (DMSO): 3, m.d.: 1,61-1,76
(m, 2H, CHy), 1,95-2,07 (t, 2H, CHa), 2,9-3,0 (t, 4H, 2CH>), 3,45-3,55 (quint, 4H,
2CH>), 7,06-7,14 (m, 4H, Ar), 7,39-7,54 (m, 4H, Ar), 7,98-8,08 (t, 2H, Ar), 11,6-12,7
(s, 2H, NH). HPLC trong diéu kién B: dinh riéng r& & thoi gian duy tri 26,6 phit.

Céc hop chit sau ddy dugc tao ra bing phuong phap dugc md ta trén day:

S hop chét Cong thurc cAu tric Céc dit liéu vat ly va hoa hoc

Hop chét 9

MS: [M+1]*=453. 'H-NMR (400
MHz, DMSO-de): 8, m.d.: 1,65-1,77
(2H, m, CHy), 2,0-2,1 (2H, t, J=7,46,
CHy), 3,16-3,26 (4H, t, J=6,97,
2CHz), 3,45-3,56 (4H, quint,
J1=6,48, 12=5,87, 2CH,), 7,35-7,44
(1H, m, Ar), 7,44-7,52 (1H, m, Ar),
7,9-7,96 (2H, d, Ar, 1=7,82), 7,96-
8,02 (2H, t, NH, J=5,5), 8,02-8,07
(2H, d, Ar, J=7,82).

HPLC trong diéu kién B: dinh riéng
ré & thoi gian duy tri 18,7 phut

Nghién ctru kha ning tao chelat ctia cac hop chét da néu

Céc nghién ciru sau ddy cho biét ring cac hop chit di néu c6 cong thirc chung I

c6 kha ning tao thanh phirc hé v6i hodc tao chelat ion kim loai. Ching bao gém vai

nhém chirc ma c6 kha ning hoat dong nhu chét cho trong quy trinh hinh thanh phirc
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hé, vi dy, nhém carboxyl, nhém imido va amido va 14 cac phdi tir gan ket mot cach déc

hiéu cé4c ion kim loai, vi dy, ion ctia k&m, dong, sat, canxi va magie.

Dbic tinh quan trong cua phéi tir dé tao thanh phirc hé 1a hing s6 phan ly (pkn)
ctia hop chét nghién ctu trong dung dich trong nuéc. Céc tri s6 pkn dugc x4c dinh
bing phuong phép chudn d6 phan thé. Viéc tinh todn hang s6 phan ly dugc thuc hién
bing phuwong phép Schwarzenbach [Grinberg A.A., "An introduction to the chemistry
of complex compounds", fourth ed., Amend., L., Khimiya, 1971].

Phuong phép chuén d6 phan thé pH

Viéc chudn d6 duoc thuc hién trén thiét bi bang cach st dung ionomer I 120.1
phong thi nghiém. Pin galvanic duoc thiét k& gdm c6 hai dién cuc, cu thé 1a dién cuc
thuy tinh chi thi va dién cuc so sanh bac clorua. Gia tri d6 pH dugc do véi @6 chinh

xac £0,2.

0,05M dung dich ban dAu chita kim loai M*" dugc tao ra tir nitrat cia k&m
(Zn(NO3)2-6H20), canxi (Ca(NOs3)2-4H20), ddng sulfat (CuSO4-5H20), magie clorua
(MgCl2-6H20) va mudi Mohr (NH4):2Fe(SO4)2-6H20). Tiéu chuén hoa dung dich ban
dau chira mubi M#* duoc thuc hién bﬁng phuong phép chudn d6 phtrc hé véi trilon B
(M#=Zn?*, Cu?*, Mg?*, Ca?") va phuong phéap do anh phd & 490nm bang cach st dung
o-phenanthrolin (MZ*=Fe?").

Phuong phéap truyén thdng d x4c dinh cac hing sd budc phin ly cua axit

(ki,..., kn) bang cach st dung chuén d6 d pH 1a phuong phép Schwarzenbach.

Hoa tan miu chita hop chét nghién ctru (3-10*mol) trong 15,0ml 0,5M dung
dich KNO; trong nuée. Chudn d6 0,2M dung dich thu dugc bing 0,05M dung dich
trong nudc chira NaOH hodc HCI trong didu kién khudy. Luong (V, ml) cta chit
chuin do dugc sir dung va gia tri 6 pH cta dung dich duoc déng ky trong mdi diém
chudn d6. Budc chudn do béng 0,5ml, va 0,2ml & trang thai gf‘?m véi diém tuong
duong. Su chudn do dugc tiép tuc cho dén khi gi4 tri d6 pH cta dung dich dat dén tir
11,0 d@én 11,5. Gia tri d6 pH cua dung dich twong ing véi a=0,5 va/hoic a=1,5 dugc

x4c dinh bing dudng cong chudn d6 d6 pH=f(a), va luong duong lugng gam cia chét
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chuén d6 dugce tinh toan trong 1mol hgp chét duge chuin do.

Céc két qua xac dinh ciia cac hing s phén ly axit [pkn] ctia céc hop chét nghién

ctru bang phuong phép Schwarzenbach duogc néu trong bang 3.
Bang 3

Gi4 tri pk ctia hop chét nghién ctru trong dung dich trong nude, duge tinh todn
bang phuong phép Schwarzenbach (C = 0,02M; ndng d ion ctia dung dich = 0,5
(KNOs3); 22°C)

S6 hop chit pki pk2
2 7,110 11,27@
3 6,88 11,27@
11 7,160 11,899
12 7,130 11,95@

M — chu4n d6 bang 0,05M dung dich HCI trong nudc.
@ _ chuén d6 bang 0,05M dung dich NaOH trong nudc.

Dua ra céc tham s6, nhu lugng hop chit dugc nghién ciru dugc ddi hoi dbi véi
su chudn d6 phan thé, quy trinh thir nghiém va phuong phap tinh toan bang s6, phuong
phép Bjerrum 14 thich hop nhit va nhidu thong tin nhét [YuP. Galaktionov, M.A.
Chistyakov, V.G. Sevastiyanov, v.v, "Step Stability Constants of Group IIIB Metal
and Lanthanide Complexes with Acetylacetone in Aqueous Solution and the Solubility
Products of Metal Triacetylacctonates", Journal of physical chemistry, 2004, v. 78, No.
9, pp. 1596-1604].

Phuong phap dugc dua vao quan didm ring quy trinh hinh thanh phic hé 1a
timg bude. Su gia dinh chinh ctia phwong phép Bjerrum la sy gia dinh d6i v6i sw hinh
thanh chi ctia cac phirc hé nhiéu nhan. Quy trinh hinh thanh phtic hé ¢ thé dugc mod ta

theo so dd nhu sau:

M+LML Ki=[ML]/[M][L]
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MLy.1+LeMLn Ko=[MLx]/ [MLxs1][L]

Theo phuong phap Bjerrum, hop chit nghién ctru dwoc chuin do bing dung
dich NaOH hai 14n: véi sy khdng cé mit va véi sy c6 mit cuia ion kim loai. Viée chuén
d6 dugc thuc hién trong néng d6 c6 dinh & muc cao cla chét dién phén trung hoa, ma

tao ra dung dich co ndng do ion cd dinh.

Pdi voi cae muc dich nay, cac mubi c¢6 thé hoa tan & mirc cao duge st dung, vi
du, cac mudi natri va kali. Hing s6 6n dinh ctia buéc c6 dc (Kn) duoc xac dinh tir cac
thir nghiém. Ngoai ra, phuong phip cung clp cac thong tin lién quan dén ché phim
chita phtrc hé duge tao thanh, cu thé 13, sb lugng phéi tir duge gin két c6 thé thuc hién

duoc tbi da (n).

Quy trinh truyén thong dé xéc dinh cac hang so on dinh cla nude doi voi cac

phuc hé béng phuong phép Bjerrum cta chuén db do d6 pH dugc thuc hién nhu sau.

M3u hop chét nghién ctru (3:10*mol) dwoc hoa tan trong 14,0ml 0,5M dung
dich KNO; trong nuéc. Mot ml ctia 0,05M dung dich trong nude chtta mudi M#" duogc
bd sung vao trong didu kién khudy manh. Hé duoc nghién ctru véi ty 18 M*/L bang
1:6. Gi4 tri 6 pH ctia dung dich dugc cb dinh dé ddng tdn tai cac phoi tir va ion kim
loai. HO6n hop dugc chuin do bﬁng 0,05M dung dich trong nuéc NaOH ndm trong
khoang rong gid tri do pH (46 pH tir 11,0 d&én 11,5). Lugng chét chudn do duge sir
dung (Vxaon, ml) va gid tri @ pH ctia dung dich duge dang ky trong mdi diém chuan
d6. Luc nay, khi phé.n con lai tao thanh, dung dich tré nén duc hodc mau ctia dung dich
thay dbi, gié tri d§ pH, ban chét cta su thay ddi va lwong NaOH dugc dung cho su
chudn d6 duoc ding ky. Bude chudn do bing 0,25ml. Gia tri 1gKa duge xac dinh bang
duong cong Bjerrum 7=f(pA) dbi voi mdi gid tri ban nguyén cta chic ning hinh

thanh phtrc h¢ 7=n-0,5.

Hién nay, phuong phép Bjerrum duoc sir dung theo cach thudng xuyén cho cac
quy trinh hinh thanh phitc hé nghién ctru. Phuong phap nay cung cép viéc xac dinh hai
tham s6: ndng 49 cla phéi tir ty do trong céc diéu kién can bang ([L°]) va chic ning

hinh thanh phirc hé # ma 1a sb trung binh ctia cic phi tir dugc bao gdm trong phire hé.

-33-



29451

Do d6, bing cach sir dung cac dit liéu thir nghiém, tri s [L7] ¢6 thé duge tinh toan dbi
v6i mbi thoi didm chudn do (cu thé 13, -1g[L-]=pA), va 7 c6 thé dugc tinh toén bang
phuong trinh (1). Khi phéi tir c6 vai nhém phan ly, tri sé Ki trong phwong trinh (1)
khép tri s6 ciia hing s6 phan ly véi tri s6 pk 16n nhét.

Tri s§ K dugc tim thiy tir duong cong Bjerrum (dudng cong hinh thanh phire
hé) n=f(pA) tao biéu dd theo phuong trinh (2) d6i v&i mdi tri s6 ban nguyén (7=n-0,5)
cta chirc nang hinh thanh phtc ché. Do do, hing s6 6n dinh budc s& bang ndng dd
thudn nghich ctia phéi tir ty do & didm 7=n-0,5. Do d6, tri s6 Ka 16n hon, hop chét
phttc hé c6 thé dn dinh hon (tao chelat) 13 tn tai.

c- —[L7] _ (107P" + Ky) - Caon -Vadded — Ky
Cuz+ 107PH - npgz+

®

n=

Kyn = @
" = ]

trong d6, €L~ va CM2* 13 tong ndng d6 ctia phdi tir va kim loai tdn tai trong dung
dich, mol/g;
[L] 12 ndng d6 ctia ion phdi tir tur do, mol/g;
K1, 12 hing sb phan ly axit ciia phéi tir;
Vadded . 2., . 0 ) o arA A, 1.8 o
NaOH [3 thé tich ctia dung dich NaOH (Cnaon, mol/l) & thoi diém bat ky cla
chuén dd, bd sung vao hdn hop chu4n d0 gém M#val,l

n. va Bmz+ 13 lugng hop chét phéi tir va mubi M#" trong dung dich chuin d9,

mol.

Céc tri s6 1gK1 duoc tim thdy bing phuong phap Bjerrum ddi voi cac phirc he
ctua hop chét nghién ctru vé6i cac kim loai hoa tri hai dugc néu trong cac bang 4 va 5.
Ty 16 M/L ctia 1:6 duoc dua vao dit lidu lién quan dén s6 phéi hop c6 thé ton tai t6i

da dbi v6i Zn(Il) va Fe(ll) (bing séu) va déi véi Cu(ll) (bang bdn) [Claudia A.
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Blindauer, M. Tahir Razi, Simon Parsons, Peter J. Sadler, Polyhedron, 2006, v. 25, pp.

513-520].

Bang 4

Hing sb én dinh thir nhét ctia cac phitc hé v6i cdc ché phim 1:1 ciia hop chat

nghién ciru véi céc ion kim loai hod tri hai (IgK1), dugc phat hién bang phuong phap
Bjerrum (dung dich trong nuéce, Cr = 0,02M; M**/L = 1:6; ndng do ion = 0,5 (KNO3),

22°C).
56 hop Hing s6 on dinh thi nhét ctia phirc hé v6i ché phim 1:1 chira hop chat
i nghién cru vwois ion kim loai hoa tri hai - 1gKi
Zn(II) Cu(II) Fe(ID) Fe(1II) Mg(II) Ca(II)
2 4,84 4,17 5,08 5,29 2,59 2,06
3 5,40 5,32 5,95 6,59 4,36 4,57
11 5,05 4,39 6,27 6,60 2,82 7<0,5
12 5,46 4,62 6,40 6,10 3,72 3,60
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Bang 5

Hing sb én dinh buéc cta phirc hé v6i ty 16 1:1 clia hop chit nghién ctru voi
céc ion kém, dugc phat hién bing phuong phép Bjerrum (dung dich trong nude, Cr =
0,02 M; M#*/L = 1:6; ndng d6 ion = 0,5 (KNO3), 22°C).

Hang s6 6n dinh budc ctia phirc hé véi ty 16 1:1 cia cac hop chit
S6 hop nghién ctru véi céc ion kém
chét Hing sd 6n dinh thir Hing sb én dinh the | Hang s6 6n dinh
nhét, 1gK; hai, 1gK2 thir ba, 1gK3
1 4,52 4,21 3,75
2 4,84 4,50 2,60
3 5,40 5,05 3,80
6 5,62 5,15 4,04
8 6,25 5,80 5,05
10 5,50 5,24 4,48
11 5,05 4,70 2,87
12 5,46 5,03 3,38

Do d6, cac nghién clru da thé hién r’fmg cac hop chét nghién clru, cu thé 1a din
xuAt bisamit ciia axit dicarboxylic, 1a cac chat tao phirc hé hitu hidu, hau hét trong s6
ching d3 dugc phat hién c6 céac tri ) 1gK>5 & mic cao ddi véi cac ion kim loai
chuyén tiép. Ngoai ra, cac hop chét dd néu c6 cong thirc chung I da dugce thé hién c6

kha ning ting & muc khong ddng ké tao thanh cac phitc hé v6i ion sat.
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YEU CAU BAO HQ
1. DAn xuét bisamit ctia axit dicarboxylic c6 cdng thic chung:

R _R Ry
SN N :

trong do:

R: 1a nhém duoc chon tir:

v

Ry 13 nhém dugc chon tir: -C(0)-(CH2)0-C(O)-, -C(0)~(CH2)1-C(O)-, -C(0)-
(CH2)2-C(0)-, -C(0)-(CH2)3-C(0)-, -C(0)~(CH2)s-C(0)-, -C(O)-CH2-CH(CH3)-CHa-
C(0)-, va -C(0)-CH,-C(CH3)2-CH2-C(O)-, hodc nhém dugc chon tir:

O
@) c , O , Va O

hodc mudi dugc dung cua no,

,va

;va

v6i didu kién hop chét nay khong phai la:

hop chét, trong dé:
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H
N
W *
R; 1a N vaR; 13 -C(0)-(CH2)3-C(O)-;

hop chét, trong do:

H
N

A,
R 1a N vaR; la -C(0)-(CHz)s-C(O)-.

2. Dugc phim chtra lugng hitu hidu ctia dAn xudt bisamit ctia axit dicarboxylic theo

diém 1.
3. Phuong phép san xuét din xuét bisamit ctia axit dicarboxylic c6 cong thirc chung I:

R _R Ry
1\/\NH 2\NH/\/ ’

trong do:

R 1& nhém di vong khong no c6 5 canh bao gom tir 1 dén 2 nguyén tir khéc loai
duoc chon tir N va/hoic S, tuy y duge ngung tu voi nhom vong khong no ¢ 6 canh;

Ry 13 -C(O)-R3-C(0)-, trong d6 Rs 1a -(CHa)n- tuy y dugc thé bing tir mot dén
hai nhém Ci-Cealkyl hodc phenyl; va

n 13 s6 nguyén tir 0 dén 4;
bao gébm budc ngung tu axit dicarboxylic c6 cong thirc chung II:
R40-C(0)-R3-C(O)-ORa4,

trong d6, R3 1a -(CH2)u- tuy ¥ dugc thé bing tir mot dén hai nhém Ci-Cealkyl
hodc phenyl;

n la s6 nguyén tir 0 dén 4, va
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R4 1a hydro hodc Ci-Cealkyl;
véi amin c6 cong thirc chung III:
NH>-(CHz)2-R1,

trong d6, R 1a nhom di vong khong no ¢6 5 canh bao gbm tir 1 dén 2 nguyén tir
khac loai dugc chon tir N va/hoic S, tuy y duge ngung tu véi nhom vong khong no c6
6 canh trong diéu kién gia nhiét, va tuy ¥ véi su c¢6 mit cia dung mdi, hodc véi ty 1¢

mol tir 1:2 dn 2,5 trong dung dich tetrahydrofuran véi sy ¢6 mit ctia chit ngung tu.

4. Phuong phép theo diém 3, trong d6 dung moi duge chon tir dimetyl hodc dietyl ete
cua axit dicarboxylic va budc gia nhiét dugc thuc hién & nhiét do ndm trong khoang tir

150 °C dén 170°C.

5. Phuong phép theo diém 3, trong d6 chét ngung tu 13 cacbonyldiimidazol.
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