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Tém tit: Azacrao ete dugc nghién ctru tir nhimg nam 1960 va da c6 duoc nhidu tng dung khoa
hoc k¥ thuat voi kha ning tao phuc tdt, xuc tac chuyén pha... Gan day, chung t6i thuc hién nhiéu
nghién ciru tdng hop cac dan xuét c6 tich hop dong thoi cac di vong véi vong crao ete, nham
nghién ctru céc hoat tinh sinh hoc hitu ich va kha nang chuyén hoa hoa hoc cua chung. Nghién ctru
nay dé cap toi qua trinh khir hoa cac azacrao ete trong diéu kién c¢6 mit NaBH, va chuyén hoa san
pham thu dugc dudi tac dung cua dimetyl axetylendicacboxylat.

Tur khod: azacrao ete, 23-hydroxydibenzoaza-14-crao-4-ete, NaBH,, X-ray, dimetyl axetylendicacboxylat.

1. Mé dau

Céac dan xuit dibenzoaza-14-crao-4-ete da
dugc nghién ciru tong hop thanh cong bing
phan tmg ngung tu da tic nhan giita cac dan
xuét dibenzoandehit, amoniac/amoni axetat véi
cac hop chit c6 hydro linh dong nhu thiorue,
diankylxeton, guanidin ... [1-5]. Cac két qua
nghién ctru cho thiy, cic dan xuit azacrao ete
v6i nhan di vong 6 canh chira nito ¢ thé hién
kha ning tao phirc voi kim loai chuyén tiép [7]
va thé hién hoat tinh sinh hoc doc té bao véi cac
dong té bao ung thu [8].
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Véi sy c6 mat dong thoi di vong y-
piperidon va vong crao ete, cac hop chit nay 1a
dbi twong cho cac nghién ciru chuyén hoa hoa
hoc va nghién ctru anh huong twong hd giita
vong crao ete va di vong y-piperidon d6i véi
tinh chat hoa hoc cua chung. Muc tiéu cua
nghién ctru nay 1a tién hanh phan tng khir hoa
nhém cacbonyl tai nhan y-piperidon bang phan
ung véi NaBH, trong dung mo6i EtOH hodc
MeOH. Cac dan xuét 23-hydroxy dibenzoaza-
14-crao-4-ete tao thanh (2a-c) trong qua trinh
nay voi hiéu suét cao, duoc tiép tuc nghién ctru
chuyén hoa dudi tic dung cua dimetyl
axetylendicacboxylat (DMAD).
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2. Két qua va thao luin

Phan g cong hop ankyl hoa co thé xay ra
gilta nhom OH hoac nhém NH trén nhén
piperidin v&i lién két boi (ndi ba) trén DMAD
theo co ché phan tmg Michael. Két qua du kién
clia qua trinh nay 1a sy chuyén hoa lién tiép hai
budc: phan ung cong hop gitra hai phan ti va

tiép theo phan ung este hoa dong vong ndi
phan tir cho san pham (4). Tuy nhién, tir két qua
thuc nghiém da xac dinh dugc phan Ung chi
dimng lai tai giai doan N-vinyl hoa tao san pham
(3a-¢), qua trinh dong vong ndi phan to da
khong xay ra.
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Maic du c6 hi¢u tng can tré khong gian,
nhung cac azacrao ete (3a-¢) chira nhém
dimetyl etylendicacboxylat, van duoc tao thanh
v6i hiéu suét cao 1én toi 59%.

Nghién ctru tong hop cac azacrao (3a-c)
cling dugc thyc hién thanh céng tir cac din xuét
y-piperidon (la-c) qua hai giai doan la phan
mg cong hop véi DMAD thu duoc san pham
(5a-c) [8], sau d6 khtr héa nhom cacbonyl dudi

tac dung cua NaBH, trong EtOH. Két qua thu
dugc khong chi cac san phim can thiét (3a-c),
ma con phan lap duoc san pham (6), qua dé xéac
dinh c6 thé dd xay ra qua trinh este hoa lai
nhom metoxycacbonyl thanh etoxycacbonyl.
Cu thé, trong truong hop khir hoa hop chét (5¢),
tr hon hop phan ung di tach ra dugc hai san
pham 1a (3¢) va (6).
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CAu tao ciia azacrao ether (6) dd duoc xac
dinh bang phuong phap nhidu xa tia X don tinh
thé (hinh 1). Phan tir (6) c6 bdn (4) trung tim
bat d6i tai Cl, C21, C22 va C24. Vong
piperidin ciia phan tir c6 cdu hinh dang ghé

(3a-¢)

(chair conformation), mat phing hai vong
phenyl tai vi tri C22 va C24 tao v6i nhau mot
goc 65,00(6)°. Ca bén nhom thé phenyl déu ton
tai & vi tri equatorial. Cac thong sb chi tiét vé
céu tao phan tir (6) di duoc cong bb [9].



T.H. Hiéu va nnk. /Tap chi Khoa hoc PHOGHN: Khoa hoc Tir nhién va Cong nghé, Tap 30, S6 2 (2014) 1-5 3

Hinh 1. C4u tao phan tir ciia hop cht (6).

3. Thwe nghiém

3.1. Phuong phdp chung tong hop cdc dan xudt
(2a-c)

Cho tu tir 14,62 mmol (0,54 g) NaBH, vao
dung dich chtra 5,25 mmol azacrao ete (la-c)
trong 25ml metanol va khudy déu. Hon hop
duge khudy déu ¢ 20°C trong vong 1 tiéng, sau
d6 & 50°C trong vong 30 phut. Hon hop phan
tmg duoc dé ngudi dén nhiét do phong va bay
hoi metanol dudi ap suét thip, sau d6 bd sung
thém 50 ml nudc va khudy déu. Két tia tao
thanh duoc loc b?mg phéu loc Buchner va két
tinh lai trong clorofom thu dugc cic san phdm
(2a-c).

23-Hydroxy-22-metyl-8,11,14-trioxa-25-
azatetracyclo[19.3.1.0>7.0'>*"]-pentacosa-
2,4,6,15(20),16,18-hexen (2a). Thu dugc 1,58 g
tinh thé mau tring, t°,. = 240-241(°C), hi¢u xuat
dat 82%. Pho IR (KBr, v, cm™): 3441 (OH) va
3302 (NH). Phé MS (LCMS, m/z): 370 [M+17".

23-Hydroxy-22,24-dimetyl-8,11,14-trioxa-
25-azatetracyclo[19.3.1.0*7.0"**°]-pentacosa-
2,4,6,15(20),16,18-hexen (2b). Thu duoc 1,85 g
tinh thé mau tring, t°,. = 220-222 (°C), hiéu

suat dat 92%. Phdé IR (KBr, v, cm™): 3441
(OH) va 3302 (NH). Phd 'H-NMR (DMSO-ds,
o, ppm, J, Hz): 0,64 (d, 6H, J = 6,4 Hz, CH,);
2,15 (m, 2H, H*?*; 3,17 (t, 2H, J= 12,0 va 9,0
Hz, H"*'); 3,40-4,22 (m, 10H, OCH,CH,0, H*,
NH); 4,52 (d, 1H, J = 6,1 Hz, OH); 6,74-7,18
(m, 8H, H™™). Phé MS (LCMS, m/z): 384
[M+17".

23-Hydroxy-22,24-diphethyl-8,11,14-
trioxa-25-azatetracyclo[19.3.1.0*7.0"**]-
pentacosa-2,4,6,15(20),16,18-hexen (2c). Tinh
thé mau trang 2,13 g, t°,. = 281-283 °C, hiéu
sudt dat 80%. Pho IR (KBr, v, cm™): 3583 va
3441(OH), 3347(NH). Phé 'H-NMR (DMSO-
de, 8, ppm, J, Hz): 3,55 (m, 2H, H*, H*"); 3,86-
4,09 (m, 10H, OCH,CH,0, NH, OH); 4,52 (t,
1H, J = 6,1 Hz, H®); 4,77 (d, 1H, J = 6.2 Hz,
H?"); 5,31 (br.d., I1H, J= 6,4 Hz, H"); 6,58-7,30
(m, 18H, H™™). Phé MS (EI, m/z (Ig, %): 507
[M](8), 387(50), 296(27), 178(24), 131(40),
121(51), 106(49), 91(100), 77(24).

3.2. Phuong phdp chung tong hop cdc dan xudt
(3a-c,6)

a) Tong hop bang phuong phdp khir héa
cdc hop chat (5a-c) (so do 2)

Cac hop chét (5a-c) di dugc chung toi tong
hop trude day [8]. Cho tur tir 30 mmol NaBH,
vao hdn hop phan tmg gém 10mmol (5a-c)
trong 30 ml rugu ethanol. Hon hgp phéan ting
dugc khiy déu trong vong 30 phit tai nhiét do
phong, sau d6 dwoc dun s6i hdi luu trong
khoang 1h (kiém tra bang sic ky ban moéng).
Sau khi két thiic phan Gng, hdn hop dugc dé
ngudi toi nhiét do phong, cat dung méi etanol
dudi 4p sudt thap. Chét rin thu duoc, duogc rira
bing nudc va tinh ché bing phwong phép sic
ky cot trén SiO, (rira giai bang dung méi
etylaxetat); thu dwoc san phdm (3a-c, 6) dudi
dang tinh thé méu tring.

Dimetyl  2-(23-hydroxy-22-metyl-8,11,14-
trioxa-25-azatetracyclo[19.3.1.0%7.0"*°]-
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pentacosa-2,4,6,15(20),16,18-hexen-25-yl)but-
2-endioat) (3a). Thu dugc 2,6 g tinh thé, 263-
265 °C, hiéu suét dat 51%. Pho IR (KBr, v, cm’
). 3431 (OH), 1712 (-COOMe). Phé MS
(LCMS, m/z): 512 [M+17".

Dimetyl 2-(23-hydroxy-22,24-dimethyl-
8,11,14-trioxa-25-azatetracyclo-
[19.3.1.0%7.0"**"]pentacosa-2,4,6,15(20),16,18-
hexen-25-yl)but-2-endioat) (3b). Thu dugc 3,12
g tinh thé, t°,. = 270-272°C. Hiéu suit dat 59%.
Phd IR (KBr, v, cm™): 3436 (OH), 1715 (-
COOMe). Phé 'H NMR (CDCl; , 8, ppm, J,
Hz): 0,75 (d, 6H, J = 7,1 Hz, C-CHs,); 3,27 va
3,43 (ca hai s., 3H mdi tin hiéu, OCH3); 2,65
(m, 2H, H?, H*"); 2,93 (m, 1H, H); 3,71-3,82
(m, 9H, OCH,CH,0CH,CH,O, OH); 4,04 va
4,10 (c4 hai d., 1H mdi tin hiéu, J = 8,9 va 8,8,
Hz, twong ung voi H', H*Y); 6,62 (s, 1H, O,C-
CH=C- CO,); 6,71 (d, 2H, J = 7.2, H® va H'®);
6,75 (t, 2H, J = 8,3 Hz, H* va H'); 6,92 (d, ] =
8,3 Hz, 2H, H® va H"); 7,19 (t, 2H, ] = 7,2, H’
va H'"). Phdé MS (LCMS, m/z): 526 [M+1]",

Dimetyl 2-(23-hydroxy-22,24-diphenyl-
8,11,14-trioxa-25-azatetracyclo-
[19.3.1.0%7.0"**"]pentacosa-2,4,6,15(20),16,18-
hexaen-25-yl)but-2-endioat) (3c) va Metyletyl
2-(23-hydroxy-22,24-diphenyl-8,11,14-trioxa-
25-azatetracyclo-[19.3.1.0%".0'***]pentacosa-
2,4,6,15(20),16,18-hexen-25-yl)but-2-endioat)
(6)

Ca hai hop chét déu duoc tong hop & dang
tinh thé.

Hop chat (3c¢): thu duoc 1,51 g, hiéu suat
23%, t’,. = 270-272°C. Pho IR (KBr, v, cm™):
3436 (OH), 1714 (-COOMe). Phé 'H NMR
(CDCl;, o, ppm, J, Hz): 2,32 (br.s., 1H, OH);
3,33 va 3,40 (ca hai s, 3H mdi tin hiéu, OCH3);
3,85 - 4,20 (m, 8H, 2-OCH,CH,0); 4,37 va
4,12 (ca hai d., 4H, J = 10,5 Hz, 2CH va 2N-
CH); 6,63 (s, 1H, C=CH); 6,45 - 6,67 (m, 6H,
H™™); 6,99 - 7,14 (m, 12H, H™™). Phé MS
(LCMS, m/z): 650 [M+1]".

Hop chat (6): Thu dugc 2,27 g, hiéu suat
34%, t°, = 253-255 °C. Phé IR (KBr, v, cm™):
3436 (OH), 1714 (-COOMe). Phé 'H NMR
(CDCls, &, ppm, J, Hz): 0,82 (t, 3H, J=5,5 Hz,
CH,CH3); 2,32 (br.s., 1H, OH), 3,48 (s, 3H,
OCHs;); 3,67 (quartet, 2H, J=5.5 Hz, CH,CHs);
3,85-4,20 (m, 8H, 2-OCH,CH,0); 4,37 va 4,12
(ca hai d., 4H, J=10.5 Hz, 2CH va 2N-CH),
6,51 (m, 6H, H™™); 6,63 (s, 1H, C=CH); 6,45-
6,67 (m, 6H, H™™); 6,88-7,15 (m, 12H, H™™).
Phé MS (LCMS, m/z): 664 [M+17".

b) Tong hop tir cic hop chdt (2 a-c) khi
tuong tac voi DMAD (so do 1)

Hon hop dung dich (10 mmol) DMAD va
(10 mmol) azacrao ete (2a-c¢) trong 30 ml
clorofom dugc khudy déu ¢ nhiét do phong
trong vong 3 ngay. Két tia tao thanh dugc loc
va rira bang clorofom lanh, két tinh lai tir etanol
thu dugc cac tinh thé mau tring (3a-c). Cac dir
liéu phé IR, phé MS, phé 'H NMR va nhiét o
nong chay tring véi cic san phdm tuong tng
dugc tong hop tir (5a-¢) bang phuwong phap khir
hoa dudi tic dung NaBH,. Hi¢u suat tong hop
cac chit (3a-¢) theo phuwong phap nay lan luot
tuong tng 1a 49%, 58% va 21%.

4. Két ludn

- P khr hoa thanh céng cic dan xuat
azacrao ete chira nhan y-piperidon bang tac
nhan NaBH, v&i hiéu suat cao.

- Xac dinh duoc rang nhém NH trong cac
din xuit 23-hydroxydibenzoaza-14-crao-4-ete
dé dang phan tng cong hop véi tic nhan
DMAD. DMAD khéng tiép tuc phan ung véi
nhém OH tai vi tri 23 dé tao san phém dong
vong nodi phan tu.
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Abstract: Azacrown ether has been studied from 1960s and there are many technical applications
such as effective complexing agents, catalysts, ion carriers and optical molecular sensors. Recently,
we have synthesized several novel groups of azacrown ethers having pyridine, diazine or triazine
heterocycles, which have the potential of chemical and biological activities. This study is carried out
of conversions of azacrown ether with reducing agent NaBH, and dimethyl acetylene dicarboxylate
(DMAD)

Keywords: azacrown ether, 23-hydroxy dibenzoaza-14-crown-4-cther, NaBH,, X-ray, dimethyl
acetylenedicarboxylate.



