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TOM TAT

Ngay nay, cac nha héadico s quan tamiic biét dbi voi hda e cac lyp chit azacrao
ete,dic biét 1a cac dn xuit co chra ddng thoi tiéu di vong chira nit va vong crao ete. Trong
cac nghién ¢u trege day, ching t6ida céng B pherong phap ni cho phép éng hyp cac dn
xuat dibenzo(pehydrotriazino)aza-14-crao-4-etagphrong phap ngng t giira polyete K) véi
thioure h@ac guanidin khi cé it amoni axétatai nhiét d6 phong, trong méi trong axit axetic
va hiu suit caa phin engdat t6i 73 %. Tuy nhién, thi gian phin tng trong déi dai (khaing 13
gio) lam han ché kha nang ung cing trong thrc € t. Trong nghién €u nay, ching téia ap ang
pheong phap dng hyp chiéu xa vi 's6ng (200 W, 56(: 20 phut, khong ¢ xUc tac axit axetic) va
tbng hop thanh céng cacolp chﬁt dibenzo(pehydrotriazino)aza-14-crao-4- -d@éng thyi tién
hanh ko sat hat tinh gaydoc % bao @a cac bp chit azacrao eteédhg hyp dugc.

Tu khda: azacrao ete, pehydrotriazin, dibenzo(pehydrotr@aira-14-crao-4-ete, thioure,
guanidin.

1. MO PAU

Hoa hyc azacrao etéang thu hitiuoc sr quan tam ga nhéu nha nghiénieu, dic biét, cac
dan xuit cé chiraddng thyi di vong triazin va vong crown ether [1, 2]. Trong céng 1 trudc
[3, 4], chiing t6i cdé cap dén phrong phap éng hop cac dn xuit dibenzo(pehydrotriazino)aza-
14-crao-4-ete ing phrong phap ngng i giita polyete ) voi thioure hac guanidin khi c6 rit
amoni axétatai nhiét d6 phong. Phn ang xay ra Wi hiéu suit dat t6i 73 % khi c6 xdc tac axit
axetic va thi gian tén hanh phntng kéo dai 13 i

Muc tiéu @ia nghién ¢u nay la tn hanh phn tng ngrng t trongdiéu kién chiéu xa vi
séng [5] va khéngisdung xlc tac axit axetic @m phat trén phrong phéap dng hyp msi rit
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ngan thoi gian tién hanh phn ing. Qua phan tich $h 6 hing $ hoa Ii va cac @ ki¢n phd cho
thay, cac lyp chit thu dugc bang hai plwong phap la hoan toandgig nhau. Cac ah xuat
(pehydrotriazino)aza-14-crao-4-ete s@uia duoc tien hanh tr nghém haat tinh sinh lac.

2. THUC NGHIEM
2.1. Thiét bi

Diém néng chy duoc do trén may STP3 (Anh). Bhdng ngai do trén may Spectrum
GXPerkin Elmer aa Mg trong khang 400 — 4.000 cihbing ép vién KBr4i Phong thi nghim
Hoa Vat liéu, Khoa Hoa b, Teong DPH KHTN, BPHQGHN. P cong hrong tir ‘H-NMR, *°C-
NMR, ghi trén may Bruker 500 Mv, 500 MHzi V/ién Khoa ke va Cong ngh Viét Nam. Pld
khéi luong ghi trén may LC/MS LTQ Orbitrap XLia hang Thermo ScientifigitPTN Hoa \At
liéu, Khoa Hoa bc, Twong DH KHTN, PHQGHN vaduoc ghi bing thiét bi Finnigan MAT 95
XL (El, 70eV) ti Vién Hoa hc hiru oo, Vién Han 1am Khoa éc Lién bang Nga. Tt bj vi
song & dung la 16 Qpro-M.

Hoat tinh sinh lc cia cac cht dugc tién hanh tik nghiém vadoc két qua tai Phong Sinh
hoc thrc nghém, Vién Hoa foc Hop chit thién nhién, Vén Han 1am Khoa éc va Céng ngh
Viét Nam. Két qua doc trén may ELISAY budc séng 495 - 515 nm.

2.2. Tong hep Dibenzo(pehydrotriazino)aza-14-crao-4 eteang phwong phap vi séng

H&Nn hop gdm c6 1,57 g bip chit (1) (0,005 mol); 0,005 mol guanidifl @,b) haic thioure
(Il c-e) va 1,54 g (0,02 mol) amoni axetat trong 25 ml IEt@rgc chiéu xa vi séng Wi cong
SUit 200 W, trong thi gian 20 phat. Pin ang duoc tién hanhg nhiét ¢ 70°C vas 50°C. bé
ngwi hdn hop phin tng ©i nhiét 46 phong thudugc cac Kt taa miu tring. Loc, nra Kt tua
bang etanol va ét tinh lai trong metanol hic clorofom thuduoc tinh th cac an prim cn thiét
(Illa-e). Céac én ptam (llla, lllc-e ) c6 dr lidu phd IR, *H-NMR va ptd khéi luong tring i
cac Kt qua da cdng b [3, 4]. Hiéu suit caa phin ttng dugc so sanh & phuong phap éng hop
théng throng (Bang 1).

Bing phrong phaptong tr, d tién hanh éng hop cac dn xuit:

23-imino-8,11,14-trioxa-22,24,25-triazatetracyclo[19.3.1.6"".0*>*Jpentacosa-2,4, 6,15
(20),16,18-hexen (llla) Két tinh lai trong CHC, tinh the mau téng, .= 220 - 221°C. Hieu
Suit dat 25 % khi tén hanh phn trng chéu xa vi séng &i 70°C vadat 37 % khi chéu xa vi séng
tai 50°C. Phé IR (KBr, v, cm?): 3307, 3252 (NH), 1651 (C=NPhé 'H NMR (5, ppm,J, Hz):
2,51-3,22 (m, B, H*®); 3,73 — 4,15 (m, 8Hubng g wi —(OCH,CH,),0); 5,42 (brs, 1H,

22,24
HY; 6,81-7,46 (m, 10H, K H  ); 8,58 (brs, 1H, E=NH).
Phé MS (ESI, positive, m/z): 355 [M + H]

23-imino-22-cyano-8,11,14-trioxa-22,24,25-triazatetcyclo-[19.3.1.6".0™%penta-
cosa- 2,4,6,15(20),16,18-hexen (llIbKét tinh lai trong CHC}, tinh thé mau téng, £,.= 218-
220°C. Hiéu suit dat 30 % khi tén hanh phan tng &i 70 °C, dat 42 % khi tén hanh phn ung ti
50°C vadat 52 % khi tén hanh 4i nhiét ¢6 phong.Phé IR (KBr, cmi®): 3305, 3154 (NH), 2156
(C=N). Phé 'H-NMR (DMSO-d, 8, ppm,J, Hz): 3,67 (t, 1H, NFP, J = 10Hz); 3,98 - 4,20 (m,
8H, -(OCHCH,);0); 5,35 (d, 2H, H**, J= 12,0Hz); 6,57 (s, 1H, #); 6,90-7,35 (m, 8H, king
wom); 7,79 (s, 1H, C=NH)Phé MS (ESI, positive, m/z): 402 [M+N&] 380 [M+HT]".
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8,11,14-Trioxa-22,24,25-triazatetracyclo [19.3.120.0">*Ypentacosa-2,4,6,15(20), 16,
18-hexen-23-thion (llic). Két tinh lai trong CHCY, tinh thé mau téng, £..= 188 - 190°C. Hiéu
suit dat 63 % khi tén hanh phn ¢ng &i 70 °C vadat 64 % khi tén hanh phn ¢ng &i 50 °C.
Phé IR (KBr, v, cmi): 3397, 3322 va 3195 (NH), 1255 (C=8jé ‘H-NMR (CDClk, 5, ppm,J,
Hz): 3,93 — 4,16 (m, 9Hubing irng Wi —(OCH,CH,),0 vaH>); 5,28 (dd, M, H**, J = 11,6 va
1,2 Hz); 6,90 (t, B, H*'® J = 7,6 Hz); 6,94 (d, H, H*'® J = 8.0 Hz); 7,25 (d, &, H>*, J =
7,6); 7,31 (t, B, H>'" J = 8,0 Hz), 7,94 (d, B, H??* J = 1,2 Hz).Phé MS (El, m/z, |1, %):
371 [M]" (26), 338 (38), 326 (7), 311(98), 297 (34), 298)(@51 (46), 192 (28), 148 (52), 146
(91), 122 (68), 122 (100), 121 (52), 119 (50), 1®G), 91 (53), 78 (29), 77 (76), 76 (89).

22-Metyl-8,11,14-trioxa-22,24,25-triazatetracyclo  [19.3.1.6".0"%9-pentacosa-2,4,6,15
(20),16,18-hexen-23-thion (llld).Két tinh lai trong CHC}, tinh thé mau téng, £,.= 184 - 186
%C. Hiéu suit phan ung dat 66 % khi tén hanh phn ang ti 70 °C vadat 68 % khi tén hanh
phan @ng i 50 °C. Phé IR (KBr, v, cmi'): 3312, 3184 (N-H); 1252 (C=SPhé ‘H-NMR
(CDCls, 3, ppm,J, Hz): 3,03 (s, B, NMe); 3,95-4,22 (m, 8, -(OCH,CH,),0); 4,53 (t, H, H*,
J=12,6 va 12,4 Hz); 5,27 (ddH1H", J = 12,4 Hz va 2,2 Hz); 5,41 (dHLH%, J = 12,6 Hz);
6,78 (brsH?, 1H); 6,84 (d, M, H** J = 8,2 Hz); 6,90 — 6.93 (tt,H, H**® J = 8,2 va 1,5 Hz):
7,20 — 7.24 (dd,H, H*'® J=7,5va 1,5); 7,29 — 7.31 (#>"', 1H, J = 8,2 va 1,5)Phé MS (ElI,
m/z, ks, %): 385 M (8), [M-NCHy]* 356 (2), 352 (5), 311 (14), [M-GNCSNH;,] 297 (6),
224(7), 146 (15), 131 (11), 121 (11), 91(10), B&)(77 (14), 73 (100), 72 (51).

22-Allyl-8,11,14-trioxa-22,24,25-triazatetracyclo ~ [19.3.1.6"".0**9-pentacosa2,4,6,
15(20), 16,18-hexen-23-thion (llle)Két tinh lai trong CHCE, tinh thé mau téng, £..= 164 -
167°C. Hiéu suit phan tng dat 60 % khi tén hanh phn ang fai 70 °C vadat 61 % khi tén hanh
phan tng &i 50 °C. Phd IR (KBr, v, cmi'): 3445, 3311, 3216 (NH), 1630 (-CH=QH1252
(C=S).Phd 'H-NMR (CDCl, 8, ppm,J, Hz): 3,47 (dd, H, NCH,, J = 12,3 va 5,0 Hz); 3,95 —
4,22 (m, 81, -(OCHCH,),0); 4,65 (t,H, H®, J = 12,0 Hz); 4,76 (dd,H, HC=CHHyans J =
14,1 va 1,2 Hz); 5,00 (ddHl CH=CHH, J= 9,0 va 1,2 Hz); 5,24 (ddHl NH,, J = 12,3 va
5,0 Hz); 5,29 (dd, H, H*, J = 12,0 va 1,3 Hz); 5,44 (dHl H*, J = 12,0); 5,83-5,84 (m,H,
CH=CH,); 6,80 (brs, H, H*); 6,81 — 6,83 (d, H, H*', J = 7,8 Hz); 6,89-6,91 (m,I2, H*'Y);
7,18 — 7,29 (m, ¥, H>**vaH>"). Phé MS (El, m/z, |1, %): 411 M]*(2), 396 (2), 370 (2), 355
(5), 298 (18), 297 (100), 296 (75), 295 (8), 16§ (918 (27), 146 (26), 134 (42), 131 (33), 121
(28), 116 (34), 101 (80), 99 (84), 91 (27), 77 (3 (34).

2.3. Haat tinh gay déc té bao

Phirong phap phan tichTheo plrong phap ¢a Skehan & CS (1990) va Likhiwitayawuid
&CS (1993) hén dangduoc ap ding tai Vién nghién é¢u Ung thr Quoc gia @a My (NCI) va
Truong dai hoc Dugc, Pai hoc tong hop lllinois, Chicago, M.

Dong € bao (cung ép bsi Vién V& sinh Dich € Trung wong): Dong Hep-G2
(Hepatocellular carcinoma-Unguthgan); Dong Lu (Lung cancer-Unguthphoi); Dong RD
(Rhabdosarcoma-Unguttto van tim).

Chdt chuin dwong tinh
Dung chit chuéin ¢6 khi nang digt té bao: Ellipithine pha trong DMSO.

2.4. Haat tinh khang vi sinh vat kiém dinh

Phuwong phap phén tich
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Hoat tinh khang Vi sinh 4 kiém dinh duoc tién hanhdé danh gia hat tinh khang sinhia
cac nmiu, dugc thec hién theo plrong phap Vander Bergher va Vlietlinck (1991), va Mok, L.,
& Kandel (1996).

Céc ching vi sinh it kiém dinh

Trong nghién gu st dung cac chng vi sinh it kiém dinh sau:
a) Bon ching vi khuin
-Vi khuin Gr (-): Escherichia coli (ATCC 25922); Pseudomonas aersar{@dTCC 25923).
- Vi khuén Gr (+):Bacillus subtillis (ATCC 27212 ; Staphylococcuseus (ATCC12222).
b) Bon ching nim
- Nam svi: Aspergillus niger (439); Fusarium oxysporum (M42).
- Ndm men:Candida albicans (ATCC 7754; Saccharomyces cegsiSH 20).

Chirng drong tinh
+) Ampicilin cho vi khidn Gr (+)
+) Tetracylin cho vi khin Gr ( -)
+) Nystatin héc Amphotericin B cho 4m syi va im men.

Khang sinh pha trong DMSO 100 %iwnong do thich kyp: Ampixilin: 50 mM; Tetracylin:

10 mM; Nystatin: 0,04 mM

Chizng @m tinh
Vi sinh vat kiém dinh khéng tén khang sinh va dh th.

3. KET QUA VA THAO LUAN

Trén @ sy cac plan ung ngrng t da tac nhanda ©ng hyp duoc cac dn xuat azacrao ete
co chradong thoi ca vong crao ete vaiong pehydrotriazinbac bigt, bing phrong phap cteu
Xa Vi song, pln tng da duoc thec hién trongdiéu kién khéng é@n ar c6 miit caa xdc tac axit.

Theo Kt qua tai Bang 1, cac &n pHim thu dugc theo plrong phéap théng thong va
phueong phép chiu xa vi séng cho Hiu st trong dwong. Tuy nhién, thi gian tén hanh phn
{rng trongdiéu kién theong, c6 nat xuc tac axit 1a 13 ¢, con trongdiéu kién chiéu xa vi séng,
khong s dung xUc tac axit, thi gian phin tng duoc rat ngin con 20 phit. So sanh nghiéiuc
tién hanh phn tng trongdiéu kién chéu xa vi song i 70 °C va ti 50 °C, cho tlﬁy khi tang
nhiét do, hiéu suit caa phin wng giam. Bac biét doi véi qua trinh éng hop din xuét lllb , hiéu
SUit tao thanh &n phim azacrao eteudi tac ding aia vi séng 4i 70 °C la thip nhit (30 %).
Diéu nay cé th duoc |i giai 1a dodd chon loc héa ke cia phin (thg gim, cac trung tam pim
ing (-CHO, -NH, -RNH, NH,OAc) duoc cung ép ning hrong (théng qua chi xa vi séng va
gia nhét, ssm dat t6i trang thai hat hod, @ dang tham gia vao cac fghtng phu tao cac $n
phim khéng mong min khac (pln tng ngrng 1, phan ttng polime héa, ...).

Cau tao cia cac dn xut Il (a-e) dugc xacdinh king cac phong phap hoa li kh dai pho
hong ngai IR, phd cong hrong tir hat nhan protortH-NMR va plo khéi lwong MS. Trén ph
'H-NMR cua céac bp chit co the nhan thiy s twong dong W tin hién odng hréng aia nhém
poliete im trong khaéng 3,90 — 4,20 ppmugi dang multiplet, tin hdu ong hréng aia hai
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proton H va H* trong khang 5,20 — 5,44 ppm. Ngoai rgwctric phantt cia chit dai dién
(Illc ) conduogc xacdinh chinh xac ng phrong phap ntiu xa tia X [4].
X
i Z;JNJJLf\zI‘R
3

(0]
| | X 2
. JI\ R, EtOH/AcOH 3 1 R
o O N INI/ MO 70 °C, mw, 200 w
Z ﬁ PN (0] O

t =20 phut 6 s 4 16
(IT a-e) Z $
Ia, ITa: R = H, X =NH; '(')

o TIb, TITb: R =-CN, X = NH;
) Tle, TMe: R =T, X =S: (111 a-e)
T1d, TTd: R =-CH, X = §:
Tle, IMle: R = -CH,CH=CH,, X = §;

Bang 1 Hiéu suit caa phin ang trongdiéu kién theang va trongtidu kién vi song.

San Nhiét @6 phong i xtc Chiéu xa vi séng, khongs Chiéu xa vi séng, khongs
phim tac axit (13h) dung axit 4i 70°C (20 phat) | dung axit i 50 °C (20 phat)
Illa 28% 25% 37%

b 52% 30% 42%

llic 73% 63% 64%

lid 63% 66% 68%

llle 73% 60% 61%

Cac dn xuit IIl (a-e) saudd duoc tién hanh tir nghiém haat tinh sinh lc: khang ém (04
chang), khang khén (04 ching) va hat tinhdoc t# bao (03 dongétbao). Phn Isn cac lop chit
dibenzo(pehydrotriazino)aza-14-crao-4-giagt hop dugc déu cho Kt qua am tinhddi véi vi
sinh \at kiém dinh, ch c6 hai dn xut (llla) va (lle) la tré hién haat tinh khang khén trén
chang vi khiin Gr (+):Bacillus subtillis.(Bang 2).

Bang 2 Két qua thir hoat tinh khang vi sinh at kiém dinh aia c&c cht tong hyp duoc.

MIC, ug/t
ML Vi khuén Gr(-) Vi khu 4n Gr(+) N4Am méc NAm men
E. P. B. S. A F. S. C.
Coli Aeruginosa | subtillis | aureus| niger oxysporum | cerevisiae | allbicans
Ma | () 0 50 G () () () ()
lic () Q) () () 0 () () O
Iid () () () () () @) () ()
e | () G 50 G () () () ()

Nghién aru haat tinh doc & bao @a cac &r) XUAt dibenzo(pehydrotriazino)aza-14-crao-4
eteda thudugc nhirng ket qui thu vi. Cac lop chat (llla, llle, 1lld)  dwong tinh \6i te bao ung
thu dong RD, va khéng ¢hhién hat tinh Wi cac dongé bao ung thr phoi (Lu) va ung tlr gan
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(Hep-G2), con bip chit (Illb ) lai thé hién drong tinh \6i té bao ung thr gan dong Hep-G2a

khong i hién haat tinh Wi cac € bao ung th phdi (Lu) va ung thr co van tim (RD) (Bing 3).

Bang 3 Két qua thir hoat tinhdoc t bao @a cac bp chit tong hop dugc.

Dong € bao , Cell survival (CS) %

STT Mau Hep-G2 Lu RD Két luan
1 DMSO 100,&0,0 100,a0,0 100,a0,0
2 Ching(+) 1,805 1,20,1 0,5+0,6 Drong tinh
3 lla 79,6£0,5 94,20,5 37,610,6 Grong tinh
4 b 39,5+0,4 90,9+10,2 90,4+0,8 Dwong tinh
5 llic 99,6t0,4 98,20,2 79,60,5 Am tinh
6 Id 98,2t0,1 95,20,6 47,60,8 Grong tinh
7 llle 90,4t0,0 91,40,2 41,2+0,5 Grong tinh

Qua thr nghiém, bjn trong $ nam din xuit dibenzo(pehydrotriazino)aza-14-crao-4-ete c6
thé hién haat tinhrc ché sy ton tai va phét trén cia € bao ung thr (gia ti CS < 50 %), cacdp
chit naydugc tiép tuc tién hanh nghiénia xacdinh gia ti 1Cs,. Ca bon din xuit déu cho Kt
qua duong tinh (gia tr ICso< 5 pg/ml), @ thé nhe trong Bing 4.

Bang 4 Két qua thir haat tinhdoc t# bao ting xacdinh gia ti ICsp,.

- MEL Dong € bao, Gia tr1Cso pug/ml ’
Hep-G2 LU RD Ket luan
1 Chang 0,31 0,42 0,22 Duong tinh
2 llla >5,00 >5,00 4,49 Duong tinh
3 b 3,79 >5,00 >5,00 rong tinh
4 lid >5,00 >5,00 4,81 Duong tinh
5 llle >5,00 >5,00 4,23 Duong tinh
4. KET LUAN

Ap dung phrong phap chiu xa vi séng, thi gian @ia qué trinhdng hyp cac dn xuit
azacrown etda duoc rit ngin tir 13 h (phrong phap trugn thoing) xwng con 20 phitiac biét
phan ting khéng én sr dung xGc tac, qué trinh tinh éhﬂon gian. bay la ndt dong gop &n Ve
mat pheong phap éng hyp cac dn xuat crown, nd ra trién vong phat trén hda loc cac kyp chit
tiém nang nay.

Sau khi éng hyp thanh céng cacid xuat azacrown bng phrong phap chiu xa vi song,da
tién hanh ti nghém thim do hat tinh khang vi sinhét kiém dinh va hat tinh gaydoc # bao
cia chingDbi vai hoat tinh khang vi sinh at, chi c6 cac dn xut (llla) va (lle) la thé hign
haat tinh khang khén trén cting Gr (+)Bacillus subtillis.Cac lyp chit con hi déu &m tinh Do
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v6i hoat tinh gaydoc t bao, cac azacrao efigla, llle, llid) déu cho Kt qua dwong tinh \éi
dong RD (ung th co van tim) i gia tri ICso gan nhr nhau. Con azacrao etiéllf ) duong tinh
véi dong Hep-G2 (ung thgan) \6i gia tri ICsg la 3,79 pg/mil.

Loi cim on: Nghién @u nay dugc tai tiy boi Quy phat tren khoa hc va cong ngh quic gia
(NAFOSTED) trongdeé tai ma  104.01-2012.44.
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SYNTHESIS UNDER MICROWAVE IRRADIATION AND CYTOTOXICACTIVITY OF
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Nowadays, many researchers are interested in tdagenent of chemistry of azacrown
ethers, especially with the derivatives which contaoth perhydrotriazine moiety and crown
ether cycle. In some previous publications we Hagdy communicated about the elaboration
of novel method which allowed us to prepare dibémedydrotriazino)aza-14-crown-4 ether
derivatives by condensation reaction of polye{hewith thiourea or guanidine in the presence
of ammonium acetate at room temperature. The yieldeese compounds prepared in acetic
acid were about 73 %. However, the time of thistiea was rather long (about 13 h) what
brings certain limits to possible practical appiicas of the target compounds. Therefore, for
optimising the synthetic method, in this report, ms/e successfully fulfilled this reaction by
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using irradiation energy without acetic acid. Aétanalytical results, physicochemical constants
and spectrocospic data showed that all the sulegaobtained from both used methods are
identical same. The biological activities of theared (perhydrotriazino)aza-14-crown-4 ether
derivatives have been tested.

Keywords: azacrown ethers, perhydrotriazine, dibenzo(perttyidaino)aza-14-crown-4 ether
derivatives, thiourea, guanidine.
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