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Tém tit: Thiee hién nghién civu thanh cong cdc phwong phdp tong hop cdc hop chat don
va di vong kép méi cé hoat tinh sinh hoc bang phdn ing one - pot da thanh phan cia cdc
propynal chira silic-, germani voi N, O-, N, S-, N, N-binucleophil va trimethylsilyl azide.

Dy dodén vé hoat tinh sinh hoc duoc thuc hién bdng chuong trinh PASS (prediction of
Activity Spectra for Substances) cho thdy tiém ndang tao ra hoat chdt méi cho nganh dwege phim.

Tir khéa: Triazole, propynal, phan g da thanh phdn, phdan g one- pot, héa hoc
xanh, phdn mém Pass, 1,3-dipole reagent

Abstract: Successfully carried out research on methods synthesis of novel heterocyclic
single and bis compounds with high biologically active by a multicomponent one-pot reaction
of silicon-, germanium-containing propynals with N, O-, N, S-, N, N-binucleophils and
trimethylsilyl azide.

The bioactivity prediction made using the PASS (prediction of Activity Spectra for
Substances) program shows the potential to create new active ingredients for the
pharmaceutical industry.

Keywords: Triazole, propynal, multi components reaction, one-pot reaction, green
chemistry, PASS programm, 1,3-dipole reagent

1. Pat van dé

Propynal chiém vi tri quan trong trong s6 alkyne c6 chtra lién két 3 linh dong, propynal
dugc dung dé téng hop phan tir regu chira lién két 3 ¢ tinh quang hoat, beta- lactam, duoc biét
t6i 1a mot phan trong cdu tric cua malingolid, dAn xuét steroid, antibiotic v6i tac dung khang
khuan. Puoc biét propynal duoc tao ra in vivo va tham gia vao qué trinhkét thac trao doi chit
thuan nghich cua mot sé enzyme, bang phan tng giita aldehyde voi cac thu thé nuleophilcta
enzym [1 - 3]. Tét ca nhiing dit liéu trén cho thay tinh cép thiét ciia viéc nghién ctru phan tmg
gitra nucleophil véi propynal.

Trialkylsilylpropinals dugc sir dung trong qua trinh tong hop chét trc ché té bao ty nhién
- forboxazoles, mot chét trc ché két tap tiéu cau - xsemilofiban, ciing nhu cac tap hop porphyrin
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da lién hop butadinyl, co trién vong thu dugc vat li¢u dugc sir dung lam cam bién, thiét bi doc
va bo chuyén ddi nang lwong quang hoa [4 - 8].

Sy hién dién di nguyén t6 silic & lién két ba ctia propinal lam 6n dinh phan tir aldehyde
va san phém duoc tao thanh, va két qua cua qua trinh loai silic Si—Cs, dé dang thuc hién trong
dicu kién diu ém dé thu dugc san pham theo mong muon.

Chua c6 nghién ctru vé anh huong cuia ban chét di nguyén t6 & vi tri o ctia propynals 1én
tinh chon loc vung va chon loc héa hoc khi phan tng voi N, O-, N, S-, N, N-binucleophils,
regiocontrol cua phan ting cong tao vong 1,3-dipole vdi azide, cling nhu kha nang thu dugc céc
hop chit di vong kép 1a két qua cta phan tng da thanh phan véi sy tham gia cua ca hai trung
tam phan tmg ctia propynal chtra di t6.

Muc tiéu nghién ctru tong hop cac hop chat don va bis di vong méi bang phan tmg cua
cac propynal chura silic-, germani- voi N, O-, N, S-, N, N-binucleophils va trimethylsilyl azide
trong diéu kién dju nhe phu hop vdi tiéu chi ciia hoa hoc xanh “Green Chemistry”

2. Nguyén li¢u va phwong phap

2.1. Nguyén liéu:

2.1.1. Nguyén liéu dung trong tong hop: trialkylsilyl (germyl) propynal, y-
hydroxypropinals, trimethylsilyl azide, benzyl azide, dicyanomethane, barbituric acid, dimethyl
barbituric acid, meldrum acid

2.1.2. Nguyén li¢u dung trong kiém nghiém: ban mong trang sin Kieselgel 60 F254
cua Merck, cac hé dung moi: chloroform: methanol 20:1, chloroform : acetonitril 10: 1,
Hexane: ethylacetat 4:1

2.2. Dung cu va trang thiét bi:

2.2.1. Tong hop va tinh ché san phim: May khudy tir gia nhiét, ca tir, may hat chan
khoéng, phdu Buchner, sic ky cot sir dung chat hip thu silicagel “Chemapol” L 40/100 hoic 1a
L 5/40 , 16 phan rng vi song Anto Paar “Monowave 300, may do nhiét cam tng,

2.2.2. Kiém nghiém san pham: May do ph6 hdong ngoai IR: Bruker Vertex-70, may do
phd cong huong tir hat nhan Bruker DPX-400, may do nhiét d6 néng chay Micro-Hot-Stage
PolyTherm A, may phan tich khi Thermo Finnigan FlashEA 1112.

2.3. Phwong phap nghién ctru:

Téng hop céac chit bang cac phuwong phap sau:
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Phuong phap tong hop dan xuat 1,2,3-triazole

3. Két qua va ban luin

3.1. Tong hop 4-organyl-1H-1,2,3-triazole-5-carbaldehyde trong nwéc véi hiéu suit
phan ing cao

Téng hop 4- di t6-1H-1,2,3-triazolo-5-carbaldehyde 3a-d trong méi trudng nude ¢ nhiét do
phong trong 18 gio. Hiéu suét phan tmg dugc theo ddi bang phd cong hudng tir hat nhan "H NMR
Tinh méi ciia két qua nghién civu I 1an dau tién chimg minh hiéu qua cao cua viéce sir dung nude
lam dung moi dé téng hop din xuét triazole carbaldehyde 3a-d. Két qua cta phan ung cua
propynals trialkylsilyl (germyl) 1a, b v&i trimethylsilyl- va benzyl-azide 2, 4 trong nudc trong
18 gid & nhiét do phong, thu duoc aldehydotriazoles 3a-d véi hiéu suit 85-98% (So dd 1)

o RM CHO
25°C, 18h Ni _NR
la,b 2,4 N
3a-d
85-98%

R,;M = Me,Si (1a), Et,Ge (1b); R' = H (2), Bn (4);
R,;M =Me,Si, R'=H (3a); R;M = Et,Ge, R' = H (3b);
R,;M = Me,Si, R' = Bn (3¢); R;M = Et;Ge, R'= Bn (3d).
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Véi muc dich tong hop nhiéu nhém chtc 4-hydroxyalkyl-1H-1,2,3-triazolo-5-
carbaldehyde 3 e-h trong méi trudng nudc, tién hanh phan tng cua mot chudi
y-hydroxypropinals 1c-f voi trimethylsilylazide 2 & cac diéu kién t6i wu dé tong hop 4 -
trlalkylsﬂyl (germyl) -1H-1,2,3-triazole-5-carbaldehyde 3a, b trong nudc (25 °C, 18 gio). Cho
thy rang 1,3-dipole cua trimethylsil azide 2 phan tmg thanh cong véi din xuat propynal le-f
trong nudc tao thanh hydroxyalkyl-1H-1,2,3-triazolo-carbaldehydes 3e-h voi hiéu suit phan
tmg 69 -98% (so dd 2). Trong trudng hop nay, cac san pham cua qua trinh dime hoa
v-hydroxypropinals 1e-f thanh 1,3-dioxolanes twong trng khong dugc phat hién.

Tuy nhién, trong trudng hop y-hydroxyaldehyde 1¢-f, theo phd "H NMR, hén hop phan
tg xuét hién 9-21% ddng phan 1,4 izomer 5 g-h cing v&i 1,5 izomer (79-91%, 'H NMR) 3e-h.
Ham luong cao nhéat cia 1,4-dong phan 5g (21%) duoc phat hién trong truong hop
hydroxypropinal 1d do chita nhém thé hydroxyalkyl MePrC(OH) géy can tro khéng gian.

H,0, 25 °C \/ \/
R—=——CHO + Me,SiN, ; ( +

N. _NH HN\ .
lc-f 2 18h, N N
3e-h 5e-h
79-91% 9-21%
1,5 izomer 1,4 izomer

R = Me,C(OH) (1¢, 3e, 5¢), MeEtC(OH) (1d, 3, 55),
MePrC(OH) (le, 3g, 5g), Cy(OH) (1f, 3h, 5h).

Theo thuong 1€, phan Gmg cong khong xuc tac cia cac azide vao lién két ba thudng dién
ra khong theo chon loc viing tuy nhién sy hinh thanh lién két hydro HO---H-N noi phan tir co
thé tao diéu kién téng hop 1,4-d6ng phan Se-h. Sy hién dién cua lién két hydro noi phan t
CHO---H-N trong 1,5-triazolecarbaldehydes 3a da dugc xac dinh boi phuwong phép tinh thé hoc
tia X (X-ray crystallography) (Hinh 1).

H R" 1 H
R>_2:Q H-q o)
= L NG N

N\\N/N H \N
3a S5e-h
1,5 1zomer 1,4 izomer

Hinh 1. Hinh thanh lién két H ndi phan tir trong 1,5-izomer triazolecarbaldehyde 3a
va 1,4 izomer 5e -h
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Thu dugce dan xuit triazole 3e-h va 5e-h [R '= Me,C(OH), MeEtC(OH), Me (n-Pr)C
(OH)] 1a nhirng chét ran vo dinh hinh, mau vang nhat. Trong truong hop din xuit cyclohexyl
3h, 5h, dong phan 1,5 izomer 3h da dugc phén 1ap thanh cong tir hdn hop phan timg ¢ dang bot
khong mau (nhiét d¢ néng chay 143 - 144 °C).

Vé6i muc dich thu dugc triazole di td ¢6 nhidu nhém chirc va dé mé rong pham vi tng
dung cta chung, tién hanh nghién ctru viée toi wu hoa cac phuong phap diéu ché N-nhom thé-
1-phenylmethyl-4-trialkylsilyl(germyl) -1H-1,2,3-triazole-5-carbaldehyde 3¢, d.

Dan xuét triazole 3¢, d thu dugc bang phan tng giita propynals di t6 1a, b voi benzylazide
4 khi dun so6i trong toluen 20 gid. Hiéu suat tao thanh dan xuét triazole 3¢ 1a 77% ("H NMR) va
42% sau khi phan 1ap timg san pham bang sic ky cot. Su giam dang ké vé hiéu suat khi sir dung
sic ky cot dugc giai thich 1a do sy hip thu cia triazole trén chat hap thu. Cung véi san pham
chinh cta phan tmg 3¢, san pham cta qua trinh khir mubi Si-Csp? — chat 6 duogc tao thanh voi
hiéu suét 23% ("H NMR) va 6% sau khi tach bang sic ky 16p mong trén silica gel.

Trong céc diéu kién tuong ty, dan xuat triazole 3d dugc téng hop v6i hi¢u suat 84,5%
("H NMR) va 68,5% sau khi tach bang séic ky 16p mong (so do 3).

Me,Si CHO H CHO

R.M = Me,Si (1a) = (

N\\ /N\ + N\\ /N\
N"“cH,cH, N CH,CH,
6

R,M————CHO 30
lajrb toluen | 77% 23%
110 °C, 20h (3)
C H,CH,N, Et Ge CHO
4 3
RM=EtGe(lb) = )=(
N\\ PAR
N CH,CH,
3d
84.5%

Dé diy nhanh phan tng, tién hanh tong hop dan xuét triazole 3¢, d bang phan tmg cua
cac propynals 1a, b v6i benzylazide 4 dudi tdc dung cua vi song trong moi trudongkhong cod
dung moi. Phan Uing xay ra trong 10 phan mng vi séng don ché d Monowave 300. Qua trinh
tong hop duoc thuc hién trong cac binh kin dung tich 10 ml, thoi gian phan Gngla 10 phut va
40 phat 6 110 °C.

Nhéan théy bén canh san phém du kién triazole 3 (hi¢u suat 14%, 'H NMR), phat hién t
san pham clia qua trinh khir nhém Si-Cs,? tao thanh triazole 6 (5%, 'H NMR). Khi ting thoi
gian phan tng 1én 40 phit, san pham phan tng chinh 1a dan xuat triazole 6 (93%, 'H NMR).
Trong trudng hop chit twong ty chira di t6 germyl 1b, sau 10 phut, hiéu suét cia din xuét
triazole 3d 1a 8%, va sau 40 phiit san pham chinh 1 triazole 3d. Khong quan sat thy sy hinh
thanh san pham Ge-Csp> d6i v6i qua trinh loai nguyén t6 cta triazole 6 (So db 4).
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Et,Ge, ~ CHO

R,M = Et,Ge (1a) >:<

R.M————CHO
3
1c,d MV* 3d
+ E—— 98% (4)
C H.CHN, 110 °C, 40 phut H CHO
4 R M = Me,Si (1b) /_<
o N. N,
N CH,CH;
6
93%

* Microwave reactor Anton Paar "Monowave 300"

Céc két qua thu dugc chi ra rang, trong diéu kién kich hoat vi song, qua trinh khir Si-Csp?
cua chat 3¢ dé dang tién hanh, dan dén su hinh thanh chon loc cta dan xuét triazole khong chura
nguyén to silic 7 v6i hiéu suit cao. R3 rang, qué trinh loai bé nguyén td silic dugc xtc tac boi
bazo yéu N-nhom chtrc thay thé 1,2,3-triazole. Trong trudng hop chat 3d, qua trinh khir germyl
hoa khong dugc quan sat ngay ca khi chiéu xa vi song. Nhan thiy dudi tac dung cia vi song
lam giam dang ké thoi gian phan Gmg [18 gio ¢ 25 °C trong nudc va 40 phit voi sy hd trg cta
MW (R3M = Et3Ge)].

Phan ung giita propynal di t6 1a voi trimethylsilyl azide 2 trong diéu kién vi song, str
dung dung mai 12 nudc tao ra san pham theo mong mudn 3a véi hidu suat 94% (So dd 5).

Me,Si CHO

MW, H,0 >:<
Me, Si———CHO + Me,SiN ;
3 ¥ 1000, 15 phut Ny NH )
la 2a 3a
94%

Sy vang mit nguyén to Silic trong lién két Si-Csp® ctia chit 3a trong trudng hop
trimethylsilyl azide 2 dugc giai thich 1a do NH-triazole 3a 1a mdt axit.

3.2 Phan ung da thanh phin caa propynal di t6 véi trimethylsilyl azide va
malonodinitril

Phan tng da thanh phan dién ra thanh cong giita propynale di to 1a, b véi trimethylsilyl
azide 2 va dicyanomethane 7 trong nudc & 25 °C, 38 gio. Dan xuat methylidenepropanedinitril
8a, b tao thanh véi hiéu suat 79-90% (So dd 6).
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CN
CN H,0 25°c RM —
RM————CHO + Me;SiN; + —_— — CN §
CN 38h N~ _NH (6)
1ab 2 7 N
8a,b
R,M = Me,Si (a), Et,Ge (b) 79 - 90%

Phan ung gitta y-hydroxyalkylpropynals 1c-f [R = MeEtC (OH), Me-(n-Pr)C(OH),
Cy(OH)] v&i Me3SiN3 2 va dicyanomethane 7 trong cung diéu kién (trong nudc, 38 gio, 25°C).
Phan ung dong vong 1,3-dipole khong chon loc, tao thanh san pham chinh din xudt
methylidenepropanedinitril 9¢-f va 10¢-f v6i hiéu suat tong thé 1a 55-85% (So dd 7).

CN CN
(o N
CN H,0, 25 °C — CN — CN
= + Nt N. NH )
R CHO + Me,SiN, <CN 380 5N THN, N 7
lof ) ; 56-76% 44-24%
9c-f 10c-f

R = Me,C(OH) (c), MeEtC(OH) (d), MePrC(OH) (e), Cy(OH) ().

Trong trudng hop  y-hydroxydimethylpropinal 1c, dong phan  chinh
methylidenepropanedinitril 9¢ thu dwgc thanh cong dudi dang két tua tir hon hop phan tng.
San pham dang bot mau tring nga, nhiét 4 néng chay 162-164 °C, hi¢u suat 14%. Tach hdn
hop phan g bang ethylacetat, loai bo dung méi va phan lap bang sic ky cot silica gel
(Chemapol 5/40, rira giai bang cloroform: methanol = 20: 1) d& phan 1ap duoc san pham duéi
dang chét ran v dinh hinh véi hiéu suit 45%, 1a mot hdn hop cuia céac chét déng phan 9¢ va 10c
theo ty 1 73: 27 (‘"H NMR). Sau khi phan tich phé 'H va '3C NMR cho thay san pham 1a hdn
hop ctia 1,5- va 1,4-ddng phan véi wu thé 1,5-ddng phan 9¢ (56-76%) .

3.3. Phén irng da thanh phan giira propynal di to véi trimethylsilyl azide va CH-axit
di vong

Phén Gmg da thanh phan cua propynals di t6 1a, b voi trimethylsilyl azide 2, barbituric va
dimethylbarbituric acid 11, 12 dién ra thanh c6ng trong diéu kién diu nhe phu hop véi tiéu chi
ctua hoa hoc xanh “green chemistry”(nhiét d6 phong, sir dung nudc lam moi trudng phan ng).
San pham tao ra véi hiéu suét cao (77-92%) (so d6 8)
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O, R'

o) 0 /
o N
o ' YT H,0,25°C g
R.M————CHO +Me,SiN,+ N _N 3 O (8
3 391N - \”/ ~ — ®)
R’ R' 38h N
1a, b 2 O N\\N/NHO \Rv
. 11,12 13a, b
R,M = Me,Si (1a), Et,Ge (1b); R' = H (11), Me (12); 42 b

R,;M =Me,Si, R' = H (13a); R;M = Et,Ge, R' = H (13b);
R,;M = Me,Si, R' = Me (14a); R;M = Et,Ge, R' = Me (14b).

Thuyc hién bang cach cho cac chit phan tng theo thir ty. Trimethylsilyl azide 2 cho vao
propynal di t6 1a, b trong nudc cat. Hon hop phan tng dwoc khuay lién tuc & nhiét d6 phong
trong 18 gio (dé hoan thanh phan tng 1,3-dipole). Sau d6, dung dich axit barbituric 11 hoic
dan xuét 12 dugc thém vao hdn hop phan ung. Sau khi khudy trong 20 gio ¢ nhiét do phong,
Kkét tua tao thanh dugc rra béng nudc cét lanh.

TAt ca cac san pham tring ngung voi axit barbituric 13a, b, 14a, b nhay cam véi nhiét va
bi phan hity khi x4c dinh nhiét d6 nong chay & nhiét d6 260 °C. Chung dé bi phan huty khi dun
nong trong dung dich, do d6 khong nén 1am sach bang phuwong phéap két tinh lai. San pham tinh
khiét bang cach rira két tua v6i ethylacetat, methanol va ether.

3.4. Phan tng da thanh phin giira propynal di té véi trimethylsilyl azide va axit
Meldrum

Phan Ung da thanh phéan giita propynals di t6 1a, b, trimethylsilylazide 2 va acid
Meldrum's 15 tao ra cac dan xudt triazoloalkylidene méi cua axit Meldrum's 16a, b véi hi¢u
sudt dat 34-45%. Phan ng duoc thyc hién ¢ nhiét do phong trong méi trudng nudc trong 38
gid (So d6 9).

0
o) o)
0 0
B | W H0,25°C _ CH,
R3MTCHO +Me3SIN3+ (@) @) (9)
H3C CH3 N NHO 3
la,b 2 15 N7
1
R;M = Me,Si, Et,Ge. 6a,b
34-45%

Hiéu suit phan tmg tao thanh dan xuét triazoloalkylidene ctia axit Meldrum's 16a, b thap
duoc giai thich 1a do sy thuén nghich ciia giai doan hinh thanh cac san pham phu Knoevenagel
(So d6 10).
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0
0

RM — CH, RM  CHO
3 3 ®) O

— O CH H,0,25°C )=

N. _NHO ' == NJ.NH + 0__0 (10
N N
H,C' CH,
16a,b 3a,b 15

R;M = Me,Si (a), Et;Ge (b).

Phan tng x4y ra thuan nghich trong méi truong nude. Xac dinh duge ty 1& san pham 3
a,b va 16a, b trong hon hop phan tng sau 38 gio va 100 gid bang phuong phap 'H NMR. Tinh
thuan nghich cta qua trinh c6 thé duoc danh gia bang sy thay d6i cuong do tich phan cua cac
proton (CH =) cua triazoloalkene 16a (6 = 8,17 ppm) va proton aldehyde ctia 4-trimethylsilyl-
1H-1,2,3-triazole- 5-carbaldehyde 3a (8 = 10,13 ppm). Nhén thiy ring sau 38 gid ké tir khi bat
dau phan tng va dén 100 gio, trang thai can bang dwoc thiét lap giita triazoloalkene 16a:
triazole-carbaldehyde 3a, va trong khoang thoi gian nay, ty 1€ (16a: 3a) = (1: 2,98) va (1: 3,28)
thay d6i khong dang ké.

Khi do phé 'H NMR cuia alkylidene-1,2,3-triazoles 13a, b; 14a, b; 16a, b v&i moi truong
DMSO-d6, mau cua dung dich chuyén tir khong mau hodc vang nhat sang d6. Phan tich ph6 'H
NMR cua dung dich méi chudn bi tao thanh san phém 14 cua phan uUng cua
trimethylsilylpropynal 1a véi Me3SiN3 2 va acide dimethylbarbituric 12 (nude, 38 gio, 25°C)
trong DMSO-d6 va sau 24 gid & nhiét d6 phong (miu do NMR) cho biét sy phan hay cia
alkylidentriazole 14a triazole thanh aldehyde 3a va acide dimethylbarbituric 12 (so do 11)

RM CHO 0 0
Me,Si DMSO 3
>—(\§> >: — T\f (11)
T o50c N\\N/NH H.C j( CH

N\ NHO 3 3 3

14a 3a 12

Co6 thé suy luan so dd phan ung cong 1,3-dipole tao vong cua azide, dac bi¢t la
trimethylsilyl azide 2, phan Gng véi propinal 1a trong nuéc bao gdbm cac qua trinh hydrat
hoa thuan nghich ctia nhém cacbonyl v6i sy hinh thanh ctia 17a, thay thé nucleophilic khi
phan tng véi trimethylsilyl azide tao thanh este silyl cua azidohemiacetal 18a, sau d6 khu
Si cua trimethylsilylpropinal thanh azidohemiacetal 19a tuong rng, va tao ra axit hydrazoic
20. Qua trinh cong tao vong sau d6 xay ra dé dang hon trén lién két ba phan cuc ctia propynal
(So do 12).
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o Me,SiN, OSiMe,
Me,Si—=—=—"CHO == Me,Si—=—=—CH(OH),=—=Me,Si— (12)
la -H,0 N
. / -
OH
Me,Si—==—<_ ——=Me,Si—==—CHO +HN,
192 la 20

C6 kha nang 1,2,3-triazolecarbaldehydes 3a-z ton tai trong nudc & trang thai can bang
v6i dang ngdm nudce, vi vong triazole 1a chat nhan dién tur. Sy hinh thanh cua gem-diols 17a-f
s& lam tang do hoa tan cua carbaldehydes 1a-f trong nuéc va su bd sung hiéu qua cua C-
nucleophil vao lién két C = O trong phan tmg da thanh phan dan dén alkylidene-1,2,3 -triazoles.

3.5. Phan tmg da thanh phan ciia propynal di t6 véi trimethylsilyl azide va amin béc 1

Phan tmg cua propynal di t& 1a hodc 1b véi trimethylsilylazide 2 va 2-aminoethanethiol
21 trong diéu kién vi song (100 °C, khong c6 dung moi, 10 phut) tién hanh chuyén héa 100%
aldehyde ban dau véi su tao thanh triazole thiazolidin 22, 23 véi hi€u suat 92% (22) va 98%
(23) ("H NMR). Theo dit liéu 'H NMR, hén hop phan ting chira mot lugng khong dang ké
azomethines déng phan — triazole methylideneaminoethanethiols 24, 25 (So dd 13).

SH
R.M CH=N" "

3

R,M—==—CHO = 4 \m
la,b SN
+ 24,25
, MW* s
Me,SiN, 7| H (13)
2 100 °C, 10 phut boON
+ S R3M>_(<
H
HZN/\/ — S
21 — N N _NH
N
22,23

R:M = (CH,),Si (1a, 22, 24); (C,H,),Ge (1b, 23, 25).
*Micro wave reactor Anton Paar " Monowave 300"
Ph6 'H NMR (JIMCO-d6) (22): 3,03 (t, CH>-S), 3.72 (t, CH>-N), 5.60 (s, C—H)
IR (v, cm™) (22): 3260 (NH), 825, 1240 MesSi cm™.
Hop chat (24) do ham luong thip nén tinh ché ra khoi hon hop phan tng khong thanh
cong. Hinh thanh hop chat nay duoc khing dinh bang phd '"H NMR §, ppm: 3.03 (t, CH,-S),

3.87 (t, CH2-N), 8.51 (s, CH=N) , IR (v, cm) (24): 3260 (NH), 1640 (CH=N), 825, 1240
(CH3)3Siem™.
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Khi str dung 16 vi séng khong bién tinh (LG intellowave MS-1904H, 700 W, 2450 MHz)
dé thyc hién phan ung da thanh phan propynal di t& 1b, trimethylsilyl azide 2 va 2-
aminoethanethiol 21, San pham 23 khéng duogc tao thanh. Sau phan tmg thu duoc triazole
methylidene aminoethanethiol 25 véi hiéu suét 87%.

Sy hinh thanh chi mot san pham chira mach thang 25 c6 thé duoc giai thich do anh huong
ctia céc diéu kién khic nghiét hon khi str dung 10 vi song LG (téng thoi gian phan ting 1 h) so
v6i Anton Paar MW (thoi gian phan tng 10 phut). Diéu nay duoc khang dinh boi dit liéu thuc
nghiém. Khi gia tang thoi gian phan tmg (100 °C, khong c6 dung méi, 15 phiit) nhan thiy higu
suét tao thanh 23 giam tir 98% (10 phut) xudng 10% theo dir licu 1H NMR (So dd 14).

Et,Ge—==—CHO
1o Et,Ge CH—=N-">5H
+ MV*, 420W >:<
Me,SiN
0 eophut9oec  No N (14)
+
SH
21 87%

*MV LG Intellowave MS-1904H

IR (v, cm™) hop chat (25) c6 chira cac nhém chire dic trung: 3120 (NH), 1643 (CH=N).

Phd 'H NMR (JIMCO-ds) hop chét (25) duoc dic trung boi 0,98—1,08 m (Et;Ge), 3,01 t
(CH2-S), 3,86 t (CH2—-N), 8,49 s (CH=N).

Phan tng da thanh phan gitta propynal di t6 1a voi trimethylsilyl azide 2 va 2-aminoetanol
26 d& dang tach lién két Si-C tao thanh din xuat methylidene aminoethanol 27 & dang dau mau
vang voi hiéu sudt 94% (So do 15).

Me,Si———CHO
OH
la CH_N/\/

+ MV, 420W —(

Me,SiN >~ N. _NH 15

3+ 3 60 phut, 90 °C N (15)
OH 27
HZN/\/ .

*Microwave reactor Anton Paar "Monowave 300"

Phéan tmg da thanh phan giita propynal 1b, trimethylsilyl azide 2 va 2-aminoethanol 26,
tao thanh dan xuat methylidene-aminoethanol 28 véi hiéu suat tuong ting 13 99% (So do 16).
C6 thé giai thich khong xay ra su phan hay lién két Ge-C do phén tir bén véi tac nhan kiém.
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Et,Ge—=—=—CHO
16 Bt,Ge,  CH=N-">~H
- MV*, 420 W >:<
Me,SiN, N. _NH (16)
60 phut, 90°C N
§ OH
HZN/\/ 28
26 99%,

*Microwave reactor Anton Paar "Monowave 300"

Céc phan tmg da thanh phan cta propynals di to 1a, b véi trimethylsilyl azide 2 va cac
amin di vong - 2-amino-5-methylthiazole 29 va 4-aminoantipyrine 30 xay ra chon loc dudi tac
dung ctia vi song (thdi gian phan tng 10 phat, 100 °C, khong ¢6 dung méi) cho hiéu suat 75-
98 % (So dd 17).

R,M—==—CHO M 1
lab MB*, 100 °C, 10 phut >:<CH:NR
. T N NH 0D
Me,SiN, SN
* 31-34
H,NR! 75-98%
29, 30
H.C
. N 3 .CH
R,M = Me,Si (1a), Et,Ge (Ib); Ri= —< ]| (29). —¢ N3 (30);
STSCH N.C u
675

N N
R,M = Me,Si, R! = —</SIL(31); R;M = Et,Ge, RI = — ] (32);
CH

; ST cH,
H,C N CH; H,C >N CH,
R;M = Me,Si, R! = {;N (33); R;M = Et,Ge, R! = 4§:N (34).
& CH CoHs

*Microwave reactor Anton Paar "Monowave 300"
Hop chit (31 -34) ton tai dudi dang tinh thé vang-nau, nhiét d6 néng chay 57-103 °C. IR
(v, cm™) (31) diic trung béi NH (3100 em™!), CH=N (1630 cm™") va Me3Si (1240 cm™).

Phé 'H NMR (31) dic trung bdi 0,24 s (9H, MesSi), 2,50 s (3H, CHs), 7,36 s (1H, CH),
9,15 s (1H, CH=N), 15,23 s (1H, NH)
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4. Dy do4n hoat tinh sinh hoc cia cac san phiam di vong thu dwoc

Du doan vé hoat tinh sinh hoc cua céc hop chét thu duoc (theo cong thirc cAu tao cua phan
ttr) duoc thuc hién bang chuong trinh PASS (prediction of Activity Spectra for Substances)[9].
Phan mém PASS dua trén phan tich mdi twong quan cta 68038 loai thude va chit c6 hoat tinh
sinh hoc. Két qua cua dy doan PASS 1a mt danh sach céc hoat tinh sinh hoc c6 thé kha nang
xuét hién duge sép xép theo thir tu giam dan cua hiéu Pa - Pi, trong d6 Pa 1a xac suét thudc vé
loai "hoat tinh", trong khi Pi 1a xac suat thudc vé loai “khong hoat tinh”. Theo mac dinh

Pa-Pi> 0 duoc coi 1a nguong phan biét gitra cac phan tir "hoat tinh" va "khdong hoat tinh".
Két qua cua dua trén PASS sang loc 40 cho mdt thu vién danh séch cac phan tur dugc du doan
1a "hoat tinh"; va c6 thé dugc dé xuét cho thir nghiém sinh hoc.

Phién ban 2006 cho phép tir cong thirc cau tao cua chat co thé suy doan kha ning xuat
hién hoat tinh Pa va kha nang khong xuét hién hoat tinh Pi gén 2800 dang thudc co hoat tinh.

Pénh gia hoat tinh sinh hoc du doéan cua cac hop chét thu dugc v6i xac suat (Pa) 60-98%
duogc tom tit ngin gon trong bang 1.

Bang 1- Dy doan hoat tinh sinh hoc cua céac chét duge téng hop

Hoat chat Cong thurc phan tir Hoat tinh sinh hoc Pa (%)
MesSi,  CHO Chéng viém khép 0.975
3a o . .
N\\N/NH Chong khoi u 0.654
MeEt(OH)C CHO Chét rc ché men Gaba 0.617
— aminotransferase '
3f N\\N,NH
Khéang viém 0.605
MePr(OH)C ~ CHO Chét (rc ché men Gaba 0.637
3g - aminotransferase '
N. _NH -
N Chong run 0.605
3h g V= CHO Chét trc ché thioredoxin 0.699
N. _NH
N
. CN Chédng viém khéop 0.961
Me,Si —
8a — CN . .
N. .NH Chong khoi u 0.662
N
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Hoat chit Cong thirc phan tir Hoat tinh sinh hoc Pa (%)
CN Da liéu 0.819
Et,Ge — - -
8b >=(_<CN Chéng khdi u 0.814
N NH % , .
°N Chong mun trirmg cé 0.601
CN
MeEtC(OH) — £ v o
od >:(—<CN Chat trc che .tong hop 0.615
N\\N/NH leukotriene
Q H Chédng viém khéop 0.935
N
Me,S — .
13a ! _ N\F 0 Chat cam trng Cytochrome 0.602
N, NHo H CYP2C19 '
Qu Chéng huyét khéi 0.646
Et,Ge — >:o J4 ) .
13b — N Chat cam g Cytochrome 0.632
Ny o H CYP2C19 '
14a M%S‘ﬁ %O Chéng viém khép 0.899
VH O cn
Vg Chéng viém khép 0.934
. CH,
Me.Si — ><
16a T N= o CH ) )
N\\N/NH Ie) ’ Chéng khoi u 0.707
N
Me,Si j £ ‘A .
22 — g Chong viém khop 0.892
N. .NH
N
Chéng huyét khdi 0.74
Et, Ge>_(< j 8o
23 Chét trc ché thioredoxin
N\ _NH 0.689
OH
Et,Ge =" , ,
28 >=( Chéng khéi u 0.73
N\\N,NH
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Hoat chit Cong thirc phan tir Hoat tinh sinh hoc Pa (%)
SH
Et,Ge =N , ,

25 >=( Chéng khéi u 0.678

N. _NH

N
Khang viém 0.912
s Giam dau 0.869
0 N\N’CH3 X IO .
13 j_( Chong viém khép 0.821
Messw_} N CHy Giam dau khong opioid 0.717
Noy Diéu trj viém khép dang thip 0.651
Ha sét 0.644
£l Giam dau 0.915
0O N\N/CH3 , A
y Qg:( Khang viém 0.906
34 BuGe /7N CH Giam dau khong opioid 0.683
Nog N trc ché insulin
0.629
Me
'y
PIEANY

31 vesi. S Chéng viém khép 0.887

Ne NH

Me
b
PEAEAANS

32 BGo, _ Giam dau 0.633

N NH
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BAN LUAN

Tinh méi vé mit khoa hoc. Thé hién tinh chon loc ciia phan tng giita propynals chira di
t6 va 2-aminoethanthiol va ethylendiamin & diéu kién diu nhe, ngay ca & cung ty 1& mol ctia cac
tién chit ciing xay ra phan tng chon loc v6i su tham gia cta ca hai nhom amin ctia binucleophil
dé tao thanh bis (azomethines)- polydentat nham tong hop cac mono-, di- va phtrc chat da nhan.

Khi phan tmg véi 2-aminoethanthiol, tiy thuc vao diéu kién phan tng sé tao ra cic chat
mach hd va mach vong theo ty 1€ khac nhau - tuong ing azomethines va 2- [3-triorganosilyl
(germyl) -2-propynyl] -1,3-thiazolidines. Phat hién ra rang viéc st dung vi song lam giam thoi
gian cua qua trinh va thuc déy su hinh thanh chon lgc 1,3-thiazolidine trong diéu kién khong co
chat xuc tac.

Thuyec thi hoa phan tmg 3 thanh phan giita propynal di t6 va trimethylsilyl azide va amin
bac 1 cho phép thu dugc chit méi di vong képchira nito véi hiéu suit cao va chira cac nhom
chét c6 dic tinh duoc ly.

Phan {mg xay ra theo huéng chon loc dé dang tao thanh R-imino-[(4-trialkylsilil (germyl-
1H-1,2,3 triazol dudi dang déng phan E vdi hiéu suét cao.

Tac dung cua vi song gitip rit ngén thoi gian phan tmg (60 phut so voi 13 ngay ¢ nhiét
d6 phong) trong khi van duy tri ning suat cao tao ra cac san pham di vong kép (75-98%).

Y nghia thue tién: Dya trén phan tng ciia 2-alkoxypropynal, cac phuong phap diéu ché
d3 duogc phat trién dé didu ché cac di vong dugc thay thé chirc ning (imidazolidine, oxazolidine,
thiazolidine, diazin, benzimidazoles, pyrroles, hydantoins, furopyrazinedione, quinoxaline,
imidazopyridine, imidazopyrazinone). Tuong tu cua cac hop chit ndy duoc sir dung trong y
hoc, duoc phém va nong nghié¢p. Dy doan v& hoat tinh sinh hoc cta cac hop chét thu dugc (theo
cong thirc cdu tao ctia phén tir) duoc thuc hién bang chu:ong trinh PASS (prediction of Activity
Spectra for Substances) cho phép rut ngan thoi gian va tiét kiém cong strc thir nghiém tim ra
hoat chit véi tac dung duoc 1y mong mudn.
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