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Linh vue k§ thuit dwoc dé cap

Sang ché @& cap dén mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini,
va quy trinh diéu ché n6 (hop chét co cong thirc 4).
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Séng ché ciing mo ta dén mubi 3-carboxy-N-etyl-N,N-dimetylpropan-1-

amini dung dé diéu tri cac bénh tim mach.

Tinh trang ky thuit ciia sang ché

Céc bénh vé tim mach (Cardiovascular diseases - CVDs) 1a mdt nhém céc

roi loan vé tim va cac mach mau.

U'c tinh ¢ khoang 16,7 triéu, hay 29,2% tong s6 ngudi tir vong trén toan
thé gidi, 1a do céc bién chimg khac nhau ctia bénh tim mach (CVD). Bénh nhi
méau co tim (con dau tim) la mdt hdu qua nghiém trong ciia bénh dong mach

vanh.

Bénh nhéi mau co tim 1a su hoai tir khong thé hoi phuc duoc cia co tim
thir phét do thiéu mau cuc bo kéo dai. Mot con dau tim hodc bénh nhdi méau co
tim 12 mdt trudng hop khan cdp y té trong doé viéc cung cAp mau dén tim dot
ngdt bi giam rat manh hoic bi cét dut, 1am cho céac co bi chét do thiéu oxy. Méi

nim c6 hon 1,1 triéu nguoi trai qua con dau tim (bénh nhéi méau co tim), va doi
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v6i nhidu ngudi trong sb ho, con dau tim 13 triéu ching dau tién ctia bénh dong
mach vanh. M6t con dau tim c6 thé di nghiém trong dé gy tir vong hoic ¢ thé
bi cdm. Clr ndm nguoi, c6 mdt nguoi chi cd nhitng triéu ching nhe hodc khong
¢6 biéu hién gi ca, va con dau tim chi ¢ thé dwoc phat hién ra bang cach dién

tam d0 thoéng thudng dugc thuc hién sau d6 mot thoi gian.

Con dau tim (nhdi mau co tim) thudng dugc giy ra boi mét cuc mau dong
lam tic dong mach cua tim. Pong mach thudng bi thu hep do céc chét béo dong
tu lai trén thanh ctia né. Céc chd dong tu nay co thé bi rach hodc v ra, lam giam
dong chay ctia mau va giai phong céc chit 1am cho céc tiéu ciu ciia mau bi dinh
lai va co nhiéu kha nang tao ra cac cuc mau dong. D61 khi mot cuc méau dong
duoc tao ra ngay bén trong tim, sau d6 thoat ra va bi tic lai trong mét dong
mach nu6i tim. Su co that mét trong cac dong mach nay lam cho dong chay cua

mau bi ngung lai.

y-Butyrobetain, 1a chit ma tir d6 co thé déng véat cé va tdng hop ra
carnitin, duoc dac trung chu yéu nhu 14 mot chit doc hai 1am tang tbc d6 hod
hép, gay tiét nudc bot va chay nude mat, gidn ng dong tir, co mach va lam tim
ngung dép trong tdm truong (LINNEWEH, W. Gamma-Butyrobetain,
Crotonbetain und Carnitin im tierischen Stoffwechsel. Hoppe-Seylers Zeitschrift
fiir physiologische Chemie. 1929, vol.181, p.42-53). Cung thoi gian nay, trong
nhimng trang cudi cling cua tai liéu chuyén nganh, céc tac gia khac da lam sang to
rang y-butyrobetain cé tinh doc hai cuc ky thip (LD50>7000mg/kg, dudi da)
(ROTZSCH, W. lber die Toxizitat des Carnitins und einiger verwandter Stoffe.
Acta biol. med. germ.. 1959, vol.3, p.28-36).

Trong dir lidu cua tai liéu chuyén nganh vé y-butyrobetain khéng duoc
thé, cac hiéu Ung tim mach dugc bd qua, mic du nd di duoc thong béo
(HOSEIN, E.A. Pharmacological actions of y-butyrobetain. Nature. 1959,

vol.183, p.328-329.) rang y-butyrobetain 1a mdt chét c¢6 tic dung kéo dai twong
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tw axetyl cholin. Tuy nhién, sau d6 cac tic gid nay da thong bdo la do mot 16i

ctia cac thir nghiém lién quan dén metyl este ctia né, thay vi y-butyrobetain, ma

trong thyuc té c6 cac tinh chét tiét axetylcholin. Trai lai, y-butyrobetain & trén

duoc dac trung nhu 1a mét hop chit ¢6 dugc tinh tro (HOSEIN, E.A. Isolation

and probable functions of betaine esters in brain metabolism. Nature. 1960,

vol.187, p.321-322).

Céc hop chét c6 cdu triic lién quan dén mudi 3-carboxy-N-etyl-N,N-

dimetylpropan-1-amini dugc bdc 16 trong:

GB 1238868 A 14.07.1971 da bdc 10 céac betain, nhu 4-
trimetylamoniobutanoat, dugc st dung cho cac polyme. Tuy nhién,

khong thiy c6 mit cac tinh chit dugc 1y cla cac betain ndy;

US 5973026 A (XEROX CORP) 26.10.1999 boc 160 4-
trimetylamonibutanoat va 3-[dietyl(metyl)amoni]propionat st dung

trong cac ché pham muc in;

LLOYD ANDREW, et al. A comparison of glycine, sarcosine, N,N-
dimetylglycine, glycinebetaine and N-modified betaines as liposome
cryoprotectants. Journal of pharmacy and pharmacology. 1992, vol.
44, no.6, p.507-511 da boc 16 2-[etyl(dimetyl)amoni]axetat dugc sur

dung nhu 13 cac chit bao quéan chéng dong lanh cho cac hat md;

DAVID B., THOMAS, et al. Synthesis, Characterization, and Aqueous
Solution Behavior of Electrolyte- and pH-Responsive Carboxybetaine-
Containing Cyclocopolymers. Macromolecules. 2003, vol.36, no.26,
p.9710-9715 boc 19 4-[dialyl(metyl)amoni]butanoat va viéc tbng hop
né bit dau tir N,N-diallyl-N-metylamini va etyl 4-bromobutanoat. Cac

axit tu do c6 thé thu duoc tir este & budc thir hai bang cach sir dung
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nhya trao ddi ion Amberlite. San phdm nay duoc st dung lam chét

trung gian dé tong hop cac polyme;

e Prelog V. 1930, vol.2, p.712-722 da boc 16 quy trinh téng hop 4-
trimetylamonibutanoat b4t dau tir 4-dimetylamonibutanoat va

metyliodua;

o 4-Trimetylamonibutanoat va viéc tdng hop né bt dau tir trimetylamin
va etyl 4-bromobutanoat dd dugc mod ta trong JP 2009096766 A
(KONAN GAKUEN) 07.05.2009. Axit tu do thu dugc tir este & budc

tht hai bé‘mg cach str dung nhua trao ddi ion Amberlite;

e WO 2008/055843 A (KALVINSH IVARS; CHERNOBROVIJS
ALEKSANDRS; VARACHEVA LARISA; PUGOVICHS
OSVALDS) 15.05.2008 da mo ta 4-trimetylamoniobutanoat va quy
trinh tdng hop, bét dau tir este twong mg va str dung dung dich KOH;

e CA 2508094 A (VIVIER CANADA INC) 20.11.2006 da boc 16 cac
betain, nhu 14 4-trimetylamoniobutanoat, sir dung 13m thudc chita bénh

dé déy manh su téng hop colagen;

e US 5965615 A (TATHO PHARMACEUTICAL CO LTD; VALSTS
ZINATNISKA IESTADE BEZP) 12.10.1999 d& boc 10 4-
trimetylamoniobutanoat duéi dang thubc chita bénh dé didu tri bénh
rdi loan chuyén héa co tim, hop chét twong tu dugc boc 16 trong US
2007191381 A (CONCERT PHARMACEUTICALS INC) 16.08.2007

dé diéu tri bénh nhoi mau co tim.

3- (2,2,2-trimetylhydrazini) propionat dihydrat dugc biét dén nhu 13 hop
chit ¢6 cac dic tinh bao vé tim (hop chét nay dugc biét dén duéi tén chung qudc

t& 1a meldoni). 3- (2,2,2-trimetylhydrazini) propionat dugc boc 16 trong US
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4481218 (INST ORGANICHESKOGO SINTEZA) 06.11.1984 cling nhu trong
US 4451485 A (INSTITU ORCH SINTEZA AKADEMII) 29.05.1984.

Ciing biét duogc ring 3-(2,2,2-trimetylhydrazini) propionat & dang
dihydrat dugc st dung rong rai dé kiém soat ti 18 né)ng dd carnitin va gama-
butyrobetain va tiép theo 1 sy oxy héa béta axit béo trong co thé
(DAMBROVA M., LIEPINSH E. KALVINSH I I Mildronate:
cardioprotective action through carnitine-lowering effect. Trends in

Cardiovascular Medicine,. 2002, vol. 12, no. 6, p.275-279).

Nho ¢6 cac dac tinh nay, meldoni dugc ing dung rong réi trong y té lam
thudc chéng thiu mau cuc bd, phong ngira cing thang va bao vé tim mach trong
diéu tri cac bénh tim mach va céc bénh Iy khac lién quan t&i thiéu méau cuc bd &
mé (KARPOV R.S., KOSHELSKAYA O.A., VRUBLEVSKY A.V,
SOKOLOV A.A., TEPLYAKOV A.T. SKARDA 1, DZERVE V.,
KLINTSARE D., VITOLS A., KALNINS U., KALVINSH 1., MATVEYA L.,
URBANE D. Clinical Efficacy and Safety of Mildronate in Patients With
Ischemic Heart Disease and Chronic Heart Failure. Kardiologiya. 2000, no.6,
p.69-74). Trong diéu tri cac bénh vé tim mach, co ché hoat dong cta 3-(2,2,2-
trimetylhydrazini)propionat dua trén viéc giéi han téc do sinh tong hop carnitin
va giéi han chuyén héa axit béo mach dai c6 lién quan thong qua cac mang ty
lap thé (SIMKHOVICH B.Z., SHUTENKO Z.V., MEIRENA D.V., KHAGI
K.B., MEZHAPUKE R.J., MOLODCHINA T.N., KALVINS 1.J., LUKEVICS
E).

3-(2,2,2,-trimetylhydrazini)propionat (THP) — mdt chét &rc ché méi gama-
butyrobetain hydroxylaza véi cac dac tinh bao vé tim mach (Biochemical
Pharmacology. 1988, vol.37, p.195-202., KIRIMOTO T., ASAKA N,
NAKANO M., TAJIMA K., MIYAKE H., MATSUURA N.). Céc tac dung co

loi cia MET-88, mdt chét trc ché y-butyrobetain hydroxylaza & loai chudt bi suy
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tim tiép theo sur nhdi méu co tim (European Journal of Pharmacology. 2000,

vol.395, no.3, p.217-224).

Ban chét ki thuit ciia sang ché

Nhu di biét ring meldoni dihydrat cé tdc dung bao vé tim mach; tuy
nhién khéng cé dit liéu cho rang chinh y -butyrobetain c6 tc dung bao vé tim
mach rd rét. Patent chau Au s6 EP 0845986 B (KALVINSH IVARS, VEVERIS
MARIS), cdng bd ngay 02.04.2003, bdc 16 duge phadm chira meldoni dihydrat va

v -butyrobetain dé str dung trong didu tri cac bénh vé tim mach.

Mot muc dich cta sang ché 13 dé xuat hop chét c6 tac dung bao vé tim

mach r0 rét.

Pé dat dugc muc dich néu trén, sang ché d& xuit mubi 3-carboxy-N-etyl-
N,N-dimetylpropan-1-amini (hop chét c6 cong thirc 4), c6 cAu triic tuong ty véi

meldoni hodc y-butyrobetain.

|+ R
—N_~_COOH

AcO COOH Jok COOH .
R. = J HN” “NH J H,PO,
1 ) , M

-00C -00C -00C o ' -00C )

Muc dich nita ctia sang ché 1a quy trinh didu ché hop chat c6 cong thirc 4

néu trén.
MO ta chi tiet sang che

Ngac nhién la mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini cé tac

dung bao vé tim rd rét va co hi€u qua hon dudi dang meldoni dihydrat trong cac
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mé hinh nhdi méu co tim in vivo, nhd dic tinh nay ma mudi 3-carboxy-N-etyl-
N,N-dimetylpropan-1-amini c6 thé dugc sir dung trong y hoc. Mudi 3-Carboxy-
N-etyl-N,N-dimetylpropan-1-amini c6 thé sir dung dudi dang dung dich dé tiém.

Cé mét quy trinh da duge boc 16 ma cb thé dung dé didu ché hop chat
mong mudn 13 mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini ¢6 cong thirc

4, xem so do sau.

EtMe,N  1.Br " _
1 2 3
R.H
1 |+ Ry
4

Quy trinh diéu ché mubi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini cé

cong thirc 4 bao gdm nhing budc sau:

a) bd sung N,N-dimetyletylamin vio etyl 4-bromobutanoat (1) trong
dung moi thich hop d thu dugc 4-etoxy-N-etyl-N,N-dimetyl-4-oxo-

1-butanamini bromua (2);

b) cho 4-etoxy-N-etyl-N,N-dimetyl-4-oxo-1-butanamini bromua (2)
qua cdt nhua trao dbi ion dé thu dugc 4-[etyl(dimetyl)amoni]

butanoat (3);

c) bd sung axit duoc lya chon tir axit 2-(axetyloxy)benzoic (4 a) hodc
axit (E)-butendioic (4 b) hoac axit suxinic (4 c¢) hodc axit
monohydrat 2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-carboxylic (4
d) hodc axit phosphoric (4 e) vao 4-[etyl(dimetyl)amoni] butanoat
(3) trong dung mdi thich hop dé thu duoc mubi 3-carboxy-N-etyl-
N,N-dimetylpropan-1-amini (4).
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Vi du thwe hi€n sang ché

Sang ché s& dugc mo ta chi tiét hon bang cach dua vao cac vi du khong

gidi han pham vi cia sang ché néu dudi day.
Piéu ché 4-etoxy-N-etyl-N,N-dimetyl-4-oxo-1-butanamini bromua (2)
Quy trinh A

B6 sung N,N-dimetyletylamin (15ml, 139mmol) vao dung dich etyl 4-
bromobutanoat (1) (20,0g, 102,5mmol) trong axetonitril (70ml) va khudy & nhiét
d6 méi trudng trong 3 ngay. Hon hop phan tng duge 1am bay hoi, phan du dugc
nghién nho véi axeton (50ml), loc, rira véi ete, va dugce séy kho dé thu 26,051 g
(94,8%) 4-etoxy-N-etyl-N,N-dimetyl-4-oxo-1-butanamini bromua. LCMS
(ESI*, m/z): [M-Br]" 188, db tinh khiét 98,9%.

"H NMR (CDCl;, HMDSO) §: 1,26 (t, J=7,2 Hz, 3H); 1,44 (t, ]=7,4 Hz,
3H); 2,00-2,11 (m, 2H); 2,52 (t, J=6,6 Hz, 2H); 3,40 (s, 6H); 3,64-3,73 (m, 2H);
3,69 (q, J=7,4 Hz, 2H); 4,14 (q, ]=7,2 Hz, 2H).

Quy trinh B

B6 sung N,N-dimetyletylamin (15ml, 139mmol) vao dung dich etyl 4-
bromobutanoat (1) (19,5g, 100mmol) trong axeton (70ml) va khudy & nhiét do
mdi truong trong 3 ngdy. Hon hop phan tng dugc loc; chét rén dugc rira véi
axeton, ete, va lam khd d& thu dugc 24,19g (90,2%) hop chit 2 dwoc néu & dé
muc. Dich loc duoc 1am bay hoi; phan du (2,147g) duoc nghién nhé vdi ete va
duoc siy khé dé thu duoc mot lugng b sung (0,962 g, 3,6%) cua san pham 2 ¢6
ctng chit lugng nhu phan chinh. Lam bay hoi dung dich rira ete cho phép thu
duge 0,956g (4.9mmol, 4,9%) nguyén liéu ban dau 1. 4-etoxy-N-etyl-N,N-
dimetyl-4-oxo-1-butanamini bromua: LCMS (ESI’, m/z): [M-Br’]" 188, d9 tinh
khiét 98,4%.
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'H NMR (CDCl;, HMDSO) &: 1,26 (t, J=7,2 Hz, 3H); 1,44 (t, J=7,4 Hz,
3H); 2,00-2,11 (m, 2H); 2,52 (t, J=6,6 Hz, 2H); 3,40 (s, 6H); 3,64-3,73 (m, 2H);
3,69 (q, J=7,4 Hz, 2H); 4,14 (q, J=7,2 Hz, 2H).

Diéu ché 4-[etyl(dimetyl)amoni]butanoat (3)

Dung dich 4-etoxy-N-etyl-N,N-dimetyl-4-oxo-1-butanamini bromua (2)
(12,00g, 44,7mmol) trong nudc (10ml) dugc cho qua cot nhua trao ddi ion
Amberlite ® IRA-410 (OH) (250ml) rira giai cham (khoang 10 giot/phat) bang
etanol (kiém tra TLC). Dung dich rira giai dwoc lam bay hoi va phan du (12g)
dugc hoa tan trong nude (50ml). BS sung nhua trao d6i ion DOWEX® 50WX8
(5g) vao dung dich nay va khudy & nhiét d6 méi truong trong 0,5 gid. Hon hop
phan tmg dugc loc qua xelit (1ecm) va dung dich rira giai dugc 1am bay hoi. Phan
du duoc 1am khé dang phi bing isopropanol, axetonitril, va axeton. Chét rén thu
duge duge nghién nhod véi axeton (10ml) va hdn hop duge giit & 0°C trong 2
gio. Chét két tta duoc loc va 1am khd trong chan khong véi P,Os dé tao ra 4,65 g
(65%) 4-[etyl(dimetyl)amoni]butanoat (3).

(DMSO-ds, HMDSO) &: 1,24 (t, J=7,3 Hz, 3H); 1,66-1,76 (m, 2H); 1,81
(t, J=6,4 Hz, 2H); 2,95 (s, 6H); 3,16-3,23 (m, 2H); 3,29 (q, J=7,3 Hz, 2H),
LCMS (ESI*, m/z): 160 [M+H]".

Phén tich tinh toan cho CgH7NO, - 1,55 H,O: C 51,34; H 10,82; N 7,48.
Thuc nghiém: C 51,36, H 11,40, N 7,34.

| Piéu ché 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini 2-(axetyloxy)benzoat
(4a)

3-Carboxy-N-etyl-N,N-dimetylpropan-1-amini 2-(axetyloxy)benzoat
duge didu ché duéi dang mot hdn hop chira nude. Do d6, khoang 90% 4-[etyl-
(dimetyl)amoni]butanoat (3) (2,20g, 12,44mmol) va axit 2-(axetyloxy)-benzoic
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(2,266,g, 12,57mmol) dugc chuyén vao mot binh dinh mirc va pha lodng véi
nuédc dén 100ml. Thanh phin cta hdn hop dugce hoa tan boi nhiét va két tha
béng cach ha nhiét d9. Theo phé) 'H-NMR, chét rin két tia choa axit 2-
(axetyloxy)-benzoic gén nhu tinh khiét.

Diéu ché 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini (2E)-3-carboxyacrylat
(4b)

B6 sung dung dich néng (60°C) cua axit (E)-butendioic (1,46g,
12,56mmol) trong etanol (50ml) vao dung dich 4-[etyl(dimetyl)amoni]butanoat
(3) (2,0g, 12,56mmol) trong etanol khan (10ml). Hon hop phan ung duge gift &
nhiét d6 méi truong trong 2 gid, cac tinh thé két tia dugc loc va lam kho véi
P,0s dé tao ra 2,98g (85%) 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini (2E)-
3-carboxyacrylat. Nhiét d6 nong chay 122-123°C.

'H-NMR (D,0, DSS) &: 1,36 (tt, J=1,9, 7,3 Hz, 3H); 2,06 (m, 2H); 2,49 (t,
J=7,1 Hz, 2H); 3,06 (s, 6H); 3,31 (m, 2H); 3,40 (q, J=7,3 Hz, 2H); 6,75 (s, 1,9H,
CH=CH). LCMS ESI' (m/z): 160 [M+H]". Phan tich chuén do: ham lugng nudce
(Fisher) 0,13%, ham lugng betain (HCIO4) 93,0%, ham luong axit (E)-
butendioic 46,1%.

Tinh todn cho CgH;;NO, - 1,2 C4H40, (46,7%): C 51,50, H 7,36, N 4,69.
Thuc nghiém: C 51,52, H 7,35, N 4,61.

DPiéu ché 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini 3-carboxypropanoat

(4c)

3-Carboxy-N-etyl-N,N-dimetylpropan-1-amini 3-carboxypropanoat dugc
didu ché dudi dang mot dung dich chira nuéc. Do d6, khoang 90% 4-[etyl-
(dimetyl)amoni]butanoat (3) (2,20g, 12,44mmol) va axit suxinic (1,49g,
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12,62mmol) dugc chuyén vao mot binh dinh mirc, dugc hoa tan va pha loang

véi nuée dén 100ml.

Piéu ché 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini 2,6-dioxo-1,2,3,6-
tetrahydropyrimidin-4-carboxylat (4d)

B sung axit monohydrat 2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-
carboxylic (2,187g, 12,56mmol) vao dung dich 4-[etyl(dimetyl)amoni]butanoat
(3) (2,0g, 12,56mmol) trong isopropanol (100ml) va hdn hgp phan tng duge
dun hdi luu cho dén khi tit ca axit carboxylic dugc hoa tan. Hon hop phan tmg
duogc lam mat dén nhiét do6 moi truong, cac tinh thé két taa duoc loc, rira véi
isopropanol (5ml) va dietyl ete (20ml), va dugc lam kho bang P,0s dé tao ra
3,238g  (97,4%) 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini  2,6-dioxo-
1,2,3,6-tetrahydropyrimidin-4-carboxylat. Nhiét do nong chay 150,7°C.

'H-NMR (D,0, DSS) &: 1,36 (tt, J=2,0, 7,3 Hz, 3H); 2,05 (m, 2H); 2,47 (t,
J=7,0 Hz, 2H); 3,07 (s, 6H); 3,31 (m, 2H); 3,41 (q, J=7,3 Hz, 2H); 6,20 (s, 1H,
C=CH).

LCMS ESI' (m/z): 160 [M+H]".
Tinh toan cho CgH;;NO, - CsHyN,O4 (49,5%): C 49,52, H 6,71, N 13,33.
Thuc nghiém: C 49,59, H 6,69, N 13,26.
Diéu ché 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini dihydro phosphat (4 )

B sung dung dich H;PO, trong nudc 85% (4,73g, 40mmol) trong axeton
(10ml) vao dung dich 4-[etyl(dimetyl)amoni]butanoat (3) (6,4g, 40mmol) trong
nude (10ml) va khudy dung dich thu duge & nhiét @ méi trudng trong 10 phut.
Hon hop phan tng dugc lam bay hoi va lam kho dang phi vai 1an voi axeton

bang may c¢b quay chan khong & nhiét do 45°C. Tinh thé trang thu dugc dugc
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lam khé véi P,Os dé tao ra 9,82g (95%) 3-carboxy-N-etyl-N,N-dimetylpropan-
1-amini dihydro phosphat. Nhiét 6 nong chay 110-135°C.

'H-NMR (D,0, DSS) §: 1,36 (tt, J=1,8, 7,3 Hz, 3H); 2,06 (m, 2H); 2,50 (t,
J=7,0 Hz, 2H); 3,06 (s, 6H); 3,32 (m, 2H); 3,41 (q, J=7,3 Hz, 2H). LCMS ESI"
(m/z): 160 [M+H]". Phan tich chuin d6: ham lugng nuéc (Fisher) 0,356%, ham
luong betain (HCIO4) — 95,682%.

Tinh toan cho CgH;7NO; - 0,052 H,O (0,356%) - 1,07 H;PO4 (39,6%): C 36,26;
H7,73; N 5,29.

Thye nghiém: C 36,20, H 7,72, N 5,11.

D6 tinh khiét cia 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini dihydro
phosphat thu dugc dugc tang 1én bang cach két tinh ra khéi metanol. Do do, 3-
carboxy-N-etyl-N,N-dimetylpropan-1-amini dihydro phosphat (6,9g) duoc két
tinh ra khoi metanol (40ml) dé thu dudc 5,326g (77%) cua 3-carboxy-N-etyl-
N,N-dimetylpropan-1-amini dihydro phosphat tinh ché c6 nhiét d6 néng chay
139°C.

Tinh toan cho CgH;sNO, - H3;PO4 (38,1%): C 37,36; H 7,84; N 5,45.
Thyuc nghiém: C 37,52, H 7,85, N 5,39
Hoat tinh bao vé tim

Nam muoi con chudt duc Wistar 10 tudn tudi ning tir 200-250g dugc nudi
dudng & didu kién chuin (nhiét d6 21-23°C, 12 gio chu ki sang-tb1) va khong
han ché tiép can thic &n (ché d6 an ubng R3, Lactamin AB, Thuy Dién) va

nudc.

Chuot dugc thich nghi véi diéu kién tai chd trong hai tuan trudc khi bt

dAu diéu tri. Meldoni dihydrat & lidu luong 20mg/kg, gamma-butyrobetain & lidu
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luong 20 mg/kg va mubi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini & lidu
lwong 20mg/kg duoc tiép nhan qua duong miéng hang ngay trong 8 tudn. Chudt

lam d6i ching dugc ti€p nhan nudec.
Nghién ctru chudt nhdi mau co tim duoc cach li

Thi nghiém tim chudt dugc cach li dugc thuc hién gﬁn giéng nhu da duogc
mo ta trudc do (Liepinsh et al., J. Cardiovasc. Pharmacol. 2006; 48(6):314-9).
Hai tu gio sau lan tiép nhén thudc cudi cing, tim dugc cit va tudi mau qua dong
mach chu ¢ ap sudt khong ddi voi dém Krebs-Henseleit duge oxi héa & nhiét do
37°C. Nhip tim, &p luc tdm thit trai cubi thoi ki tAm truong va 4p luc tAm that
trai phat trién duoc ghi lién tuc. Luu lugng dong mach vanh dugc do béng cach
str dung mot dau do luu luong siéu am (HSE) va hé thong PowerLab 8 /30 tir
ADInstruments. Tim duoc tudi mau trong 20 phiit && 6n dinh chirc ning huyét
dong va sau d6 thuc hién tdc nghén mach trong 60 phut bang cach thit mach
béng mot 6ng nhua. Sy tic nghén mach thanh cong dugc xac nhan bé‘mg su giam
40 phan trim luu luong dong mach vanh. T4i tuéi mau dat dugce bang céch giai
phéng mach. O cubi chu ki tai tu6i mau dai 150-phit, ving rii ro duge mo ta
bing metylen xanh 0,1%. Sau d6 tim dugc cit ngang tir dinh dén ddy thanh nim
phin day 2mm va dugc U trong triphenyltetrazoli clorua 1% trong dém phosphat
(pH 7,4, 37°C) trong 10 phit & nhuém mb c6 thé séng duge mau d6 va md hoai
tt mau tring. Phép phan tich dién tich mdy tinh héa ctia &nh Sony A900 dugc
thuc hién st dung phin mém Image-Pro Plus 6.3 dé xac dinh dién tich rui ro va
dién tich hoai tir biéu difn dudi dang % cua tim thét trai. Cac gia tri thu duoc
sau d6 duoc st dung dé tinh toén kich thudc ving nh6i mau (infarct size - IS)

dudi dang % cua dién tich rdi ro theo cong thurc sau:

Kich thudc vung nhdi mau = Dién tich hoai ti/Dién tich rti ro x 100%.
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Téc dung trong vat mau chudt nhdi méu co tim dugc cach li

Téc dung chéng nhdi mau cua céc chit dugc kiém tra trong mét vat mau
chudt nhdi mau co tim duge cach li. Trong qué trinh tic dong mach vanh trai,
luu lugng dong mach vanh trong tit ca cac nhom thi nghiém giam 40% (tir
11ml/phit xubng 7ml/phut). Ngoai ra, sy giam 50% é&p luc tdm thét trai phat
trién da duoc quan sat. Nhip tim trong qué trinh tic nghén khoéng thay dbi dang
ké. Trong giai doan tai tudi mau, luu luong dong mach vanh, ap luc tdm thét trai
phat trién, céc gia tri +dp/dt duoc thu hdi dén khoang 80% ctia mirc dbi chimg.

Khong c6 su khéc biét dang ké gitra nhom doéi chiing va nhém diéu tri.

Tac dung cta meldoni dihydrat (20mg/kg), gamma-butyrobetain
(20mg/kg) va mubi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini (20mg/kg)
sau 2 tudn diu tri dén kich thuéc ving nhdi mau trong thi nghiém chuét nhdi
mau co tim dugc cach li dugc biéu dién trong Bang 1, Bang 2, Bang 3, Bang 4,

Bang 5, va Bang 6.
Bang 1

Tac dung ciia meldoni dihydrat, gamma-butyrobetain va 3-carboxy-N-etyl-N,N-

dimetylpropan-1-amini 2-(axetyloxy)benzoat dén kich thudc viing nhdi méau

Kich thugce ving nhoi mau,
% dd1 chung
Déi chimg 100,0 £5,9
Meldoni dihydrat 20mg/kg 117,9£7.9
Gamma-butyrobetain 20mg/kg 87,6 £11,4
3-Carboxy-N-etyl-N,N-
dimetylpropan-1-amini 2- | 61,6 £6,7+"
(axetyloxy)benzoat 20mg/kg
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Bang 2

Téac dung cua meldoni dihydrat, gamma-butyrobetain va 3-carboxy-N-etyl-N,N-

dimetylpropan-1-amini (2E)-3-carboxyacrylat dén kich thudc ving nhdi méau

Kich thuéc viung nhoi mau,
% doi chimg

Déi chimg 100,0 +£5,9
Meldoni dihydrat 20mg/kg 117,9 £7,9
Gamma-butyrobetain 20mg/kg 87,6 £11,4
3-carboxy-N-etyl-N,N-
dimetylpropan-1-amini (2E)-3- | 46,5 +7,0%S
carboxyacrylat 20mg/kg

Béang 3

Tac dung ctia meldoni dihydrat, gamma-butyrobetain va 3-carboxy-N-etyl-N,N-
dimetylpropan-1-amini 2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-carboxylat dén

kich thudc ving nhoi mau

Kich thuéc ving nhoi mau,
% d6i chimg

Péi chimg

1,2,3,6-tetrahydropyrimidin-4-
carboxylat 20mg/kg

100,0 £5,9
Meldoni dihydrat 20mg/kg 117,9 £7,9
Gamma-butyrobetain 20mg/kg 87,6 £11,4
3-carboxy-N-etyl-N,N-
dimetylpropan-1-amini ~ 2,6-dioxo- 60,6 46,7+
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Bang 4

Téac dung cia meldoni dihydrat, gamma-butyrobetain va 3-carboxy-N-etyl-N,N-
dimetylpropan-1-amini dihydro phosphat dén kich thuéc ving nhdi méau

Kich thuéc ving nhdéi mau,

% dbi ching

D6i ching

100,0 £5,9
Meldoni dihydrat 20mg/kg 117,9 £7,9
Gamma-butyrobetain 20mg/kg 87,6 £11,4

3-carboxy-N-etyl-N,N-

dimetylpropan-1-amini dihydro | 56,1 +4,4**3

phosphat 20mg/kg

Bang 5

Téac dung ctiia meldoni dihydrat, gamma-butyrobetain va 3-carboxy-N-etyl-N,N-

dimetylpropan-1-amini 3-carboxypropanoat dén kich thuéc viing nhdi mau

Kich thudc ving nhoi méu,

% do6i ching

Pbi chimg 100,0 £5,9

Meldoni dihydrat 20mg/kg 117,9+£7.9

Gamma-butyrobetain 20mg/kg 87,6 £11,4

3-carboxy-N-etyl-N,N-

dimetylpropan-1-amini 3- | 62,9 +4,7+%

carboxypropanoat 20mg/kg

M3i gié tri trong Bang tir 1-5 d& cap & trén bidu dién trung binh + sai s chuan ciia 9-10 vat mau.
*p<0,05 so sanh v6i nhém db6i chung; #p<0,05 so sanh v&i nhém Gamma-butyrobetain, $p<0,05 SO
sanh v6i nhém Meldoni dihydrat.
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Nhu duge trinh bay trong cic Bang 1-5, viéc didu tri bang meldoni
dihydrat & lidu luong 20mg/kg khong c6 tac dung trj liéu; gamma-butyrobetain

lam giam kich thudc ving nhbi mau 12,4%.

3-Carboxy-N-etyl-N,N-dimetylpropan-1-amini 2-(axetyloxy)benzoat &
liéu lwong 20mg/kg lam giam kich thudc ving nhdi mau 38,4%.

Carboxy-N-etyl-N,N-dimetylpropan-1-amini (2E)-3-carboxyacrylat & liéu

lwong 20mg/kg 1am giam kich thuéc viing nhéi méu 53,5%.

3-Carboxy-N-etyl-N,N-dimetylpropan-1-amini 2,6-dioxo-1,2,3,6-
tetrahydropyrimidin-4-carboxylat & lidu lugng 20mg/kg lam giam kich thuéc
ving nhéi mau 39,4%.

3-Carboxy-N-etyl-N,N-dimetylpropan-1-amini dihydro phosphat & lidu
lrong 20mg/kg 1am giam kich thudce ving nhdi mau 43,9%.

3-Carboxy-N-etyl-N,N-dimetylpropan-1-amini 3-carboxypropanoat & lidu
luong 20mg/kg 1am giam kich thudc viing nhdi mau 37,1%.
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YEU CAU BAO HOQ

1. Mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini (2E)-3-carboxyacrylat c6
cong thuc:
COOH
|

|, /00C
—N~_COOH

2. Mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini  2,6-dioxo-1,2,3,6-

tetrahydropyrimidin-4-carboxylat c6 cong thirc:

(o)

N

HN NH

COO X [¢)

|
—N-_~_COOH

3. Mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini dihydro phosphat c6

cong thuec:

H,PO,
—N__~_COOH

)

4. Quy trinh diéu ché mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini bao

gom céac budc:

a) b sung N,N-dimetyletylamin vao etyl 4-brombutanoat trong
dung méi thich hop dé thu dugc 4-etoxy-N-etyl-N,N-dimetyl-4-

0xo0-1-butanamini bromua;
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b) cho 4-etoxy-N-etyl-N,N-dimetyl-4-oxo-1-butanamini bromua di
qua cot nhua trao dbi ion dé thu dugc 4-[etyl(dimetyl)amoni]

butanoat;

¢) b sung axit chon tir nhém, bao gdm axit fumaric, axit orotic va
axit phosphoric trong dung méi thich hop dé thu dugc mudi 3-
carboxy-N-etyl-N,N-dimetylpropan-1-amini tuong ng.

5. Quy trinh theo diém 4, trong d6 & budc a) dung mdi thich hop 13 axetonitril

hoic axeton.

6. Mudi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini, trong d6 mudi ndy dugc
chon tir nhém bao gdm 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini (2E)-3-
carboxyacrylat, 2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-carboxylat va
dihydrophosphat dé sir dung 1am thudc.

7. Mubi 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini, trong dé mubi nay dugc
chon tir nhém bao gbém 3-carboxy-N-etyl-N,N-dimetylpropan-1-amini, (2E)-3-
carboxyacrylat va  2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-carboxylat va
dihydrophosphat ding trong diéu trj cac bénh tim mach.
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