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TOM TAT

Ngay nay, cac nha hda hoc ¢6 sy quan tdm dic biét d6i voi hoa hoc cac hop chit azacrao
ete, dic biét 13 cdc dan xudt cb chira dong thai tiéu dj vong chita nito va vong crao ete. Trnng
cac nghién clru trudc déy, chlng t6i di cong bd phuong phap mdi che phép tong hop céc dan
xuat dibenzo(pehydrotriazino)aza-14-crao-4-ete bang phurong phap ngung tu gl ira polyete (I) véi
thioure hodc guanidin khi ¢6 mét amoni axétat tai nhiét d¢ phong, trong méi truomg axit axetic
va hiéu suét cia phan ing dat t&i 73 %. Tuy nhien, thoi gian phan ung tuong d6i dai (khoang 13
gi0) 1am han che kha nang tng dung trong thuc té. Trong nghién ciru nay, chung t61 da ap dung
phuong phap tﬂng hop chiéu xa vi song (200 W, 50 °C, 20 phit, khong ¢ xuc tac axit axetic) va
téng hop thanh céng cac hop c:hat dlhenzn(pehydrutrla:.:.lnn)aza-14 -crao-4-ete. Pong thai tién
hénh khao sat hoat tinh gdy ddc té bao ciia cac hop chét azacrao ete tong hop duge.

Tw khoa: azacrao ete, pehydrotriazin, dibenzo(pehydrotriazino)aza-14-crao-4-ete, thioure,
guanidin,

1. MO DAU

Héa hoc azacrao ete dang thu hit dwge sy quan tdm cia nhiéu nha nghién ciru, dic biét, cic
dan xuét ¢ chira dcmg than di vong triazin va vong crown ether [1, 2]. Trong cac cong bd trudrc
[3, 4], ching t8i ¢6 dé cAp dén phuong phép tc:mg hop cic dan xuét dlbenzn(pehydmtnazmcr)aza—
14-crao-4-ete bing phuong phap ngung tu giira pﬂiyete (I} vm thioure ho#c guamdm khi ¢6 mat
amoni axétat tai nhi¢t do phong. Phan img x4y ra véi hiéu suat dat t6i 73 % khi cé xdc tac axit
axetic va thoi gian tien hanh phéan tng kéo dai 13 gig,

Muc tiéu ctia nghién ctru nay 1a tién hanh phan tmg ngung tu trong diéu kién chiéu xa vi
song [5] va khéng sir dung xiic tac axit axetic nhiam phat tnén phuong phap téng hop mdi rat
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ngan thdi gian tién hanh phan img. Qua phan tich méot s0 hang so hoa li va cac dir kién phﬂ cho
thdy, cac hop chit thu dugc bing hai phuong phdp la hoan toan gidng nhau. Cac din xuat
(pehydrotriazino)aza-14-crao-4-ete sau dé da duoc tién hanh thir nghiém hoat tinh sinh hoc.

2. THU'C NGHIEM

2.1. Thiét bi

Diém néng chay duoc do trén may STP3 (Anh). Phd hong ngoai do trén mdy Spectrum
GXPerkin Elmer cia My trong khoang 400 — 4.000 cm’™' bang ép vién KBr tai Phong thi nghiém
Hoa Vit liéu, Khoa Hoa hoc, Trudng PH KHTN, PHQGHN. Phd c¢éng hudng tir'H-NMR, °C-
NMR, ghi trén may Bruker 500 Mv, 500 MHz tai Vién Khoa hoc va Cong nghé Viét Nam. Phé
khdi lugng ghi trén may LC/MS LTQ Orbitrap XL cia hang Thermo Scientific tai PTN Hoa Vit
lidu, Khoa Hoa hoc, Truong PH KHTN, PHQGHN va dugce ghi bing thiét bi Finnigan MAT 95
XL (EI, 70eV) tai Vién Héa hoc hitu co, Vién Han lam Khoa hoc Lién bang Nga. Thiét bj vi
song sir dung 13 10 Qpro-M.

Hoat tinh sinh hoc cia cac chét duqc tién hanh thr nghiém va doc két qué tai Phong Sinh
hoc thuc nghiém, Vién Héa hoc Hop chat thién nhi€n, Vién Han lam Khoa hoc va Cong nghe
Viét Nam. Két qud doc trén may ELISA & bude séng 495 - 515 nm.

2.2. Téng hop Dibenzo(pehydrotriazino)aza-14-crao-4 ete bing phwong phap vi song

Han hop gém ¢é 1,57 g hop chét (I) (0,005 mol); 0,005 mol guanidin (II a,b) hodc thioure
(IL c-e) va 1,54 g (0,02 mol) amoni axetat trong 25 ml EtOH duge chiéu xa vi séng véi cong
suat 200 W, trong thoi gian 20 phat. Phan tng dugc tién hanh & nhi¢t 6 70 °C va ¢ 50 °C. Dé
nguoi hén hop phan ang t&i nhiét d6 phong thu duge cac két tiia mau tring. Loc, rira ket tua
bing etanol va két tinh lai trong metanol ho#c clorofom thu dugc tinh thé cac san phim cén thiét
(Ila-e). Cac san pham (I1Ia, Illc-¢) co dir ligu phé IR, 'H-NMR va phc- khéi lwong trung voi
cac két qua da cong bo [3, 4]. Hiéu suit cia phan rng duge so sanh vai phuong phap téng hop
thong thudng (Bang 1).

Bing phuong phép tuong tu, da tién hanh téng hop cdc dan xuat:

23-imino-8,11,14-trioxa-22,24,25-triazatetracyclo [19 3.1, {]1 7 Uﬁmlpentacusa-z 4,
6 15(20),16 18-hexen (Illa). Két tinh lai trong CHCls, tinh thé mau trang, t° .= 220 - 221 °C.
Hiéu suat dat 25 % khi tién hanh phan {mg chiéu xa vi séng tai 70 °C va dat 37 % khi chiéu xa vi
séng tai 50 °C. Phd IR (KBr, v, cm™): 3307, 3252 (NH), 1651 (C=N). Phdé 'H NMR (8, ppm, J,
Hz): 2,51-3,22 (m, 2H, H?"?); 3,73 — 4,15 (m, 8H, tuong tng v6i «(OCH,CH,),0); 5,42 (brs,

22 2-1

1H, H'):; 6,81-7,46 (m, 10H, Hyom H  ); 8,58 (brs, 1H, C*=NH),
Phé MS (ESI, positive, m/z): 355 [M +H]".

23-imino-22-cyano-8,11,14-trioxa-22,24,25-triazatetracyclo-[19.3.1. 0™ 015 m]penta—
cusa— 2,4,6 15(20),16 18-hexen (IIIb). Két tinh lai trong CHCI;, tinh thé mau trang, t’ = 218-
220 °C. Hiéu suét dat 30 % khi tién hanh phan (ng tai 70 °C, dat 42 % khl tién hanh phan g tai
50 °C va dat 52 % khi tién hanh tai nhiét do phong. Phé IR (KBr, cm ") 3305, 3154 (NH), 2156
(C=N). Phé '"H-NMR (DMSO-d;, 8, ppm, J, Hz): 3,67 (¢, 1H, NH”, J = mHz) 3,98 - 4,20 (m,
8H, -(OCH,CH,),0); 5.35 (d, 2H, H'*' | J= 12,0Hz); 6,57 (s, 1H, HE") 6,90-7,35 (m, 8H, Hyong
wom); 7,79 (s, 1H, C=NH). Phd MS (ESI, positive, m/z): 402 [M+Na]", 380 [M+H]",
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8,11,14-Trioxa-22,24.25-triazatetracyclo [19.3.1.01:7.015'1“]Eentacnsa—2,4,6,15(20), 16,
18-hexen-23-thion (I1lc). Két tinh lai trong CHCl;, tinh thé mau trang, 2= 188 - 190 °C. Hiéu
suat dat 63 % khi tién hanh phan tmng tai 70 °C va dat 64 % khi tién hanh phan ing tai 50 °C.
Phé IR (KBr, v, cm™): 3397, 3322 va 3195 (NH), 1255 (C=S). Phé 'H-NMR (CDCL, 8, ppm, J,
Hz): 3,93 — 4,16 (m, 9H, tuong Gng vdi (OCH,CH,),0 va H”); 5,28 (dd, 2H, H'"*, /= 11,6 va
1,2 Hz); 6,90 (1, 2H, H*'®, J = 7,6 Hz); 6,94 (d, 2H, H*'®, J = 8.0 Hz); 7,25 (d, 2H, H*", J =
7,6); 7,31 (1, 2H, H*"", J = 8,0 Hz), 7,94 (d, 2H, H***, J = 1,2 Hz). Phd MS (EI, m/z, 14, %):
371 [M]}" (26), 338 (38), 326 (7), 311(98), 297 (34), 296 (63), 251 (46), 192 (28), 148 (52), 146
(91), 122 (68), 122 (100), 121 (52), 119 (50), 107 (26), 91 (53), 78 (29), 77 (76), 76 (89).

22-Metyl-8,11,14-trioxa-22,24 25-triazatetracyclo  [19.3.1.0°7.0""|-pentacosa-2,4,6,15
(20),16,18-hexen-23-thion (I1Id). Két tinh lai trong CHCls, tinh thé man tring, t°.= 184 - 186
°C. Hiéu sut phan (ng dat 66 % khi tién hanh phan mg tai 70 °C va dat 68 % khi tien hanh
phan (mg tai 50 °C. Phé IR (KBr, v, cm™): 3312, 3184 (N-H); 1252 (C=S). Phé 'H-NMR
(CDCls, 8, ppm, J, Hz): 3,03 (s, 3H, NMe); 3,95-4,22 (m, 8H, -(OCH,CH,),;0); 4,53 (t, 1H, H”,
J=12,6 va 12,4 Hz); 5,27 (dd, 1H, H', J= 12,4 Hz va 2,2 Hz); 5,41 (d, 1H, B, ] = 12,6 Haz);
6,78 (brs, H*, 1H); 6,84 (d, 2H, H*'®, J= 8,2 Hz); 6,90 - 6.93 (tt, 1H, H*'®, /=82 va 1,5 Hz);
7,20 - 7.24 (dd, TH, H*”, J=7,5va 1,5); 7,29 ~ 7.31 (1t, H*"", 1H, J= 8,2 va 1,5). Ph MS (EI,
m/z, Ly, %): 385 M (8), [M-NCHj;]™ 356 (2), 352 (5), 311 (14), [M-CH;NCSNH,] 297 (6),
224(7), 146 (15), 131 (11), 121 (11), 91(10), 90 (78), 77 (14), 73 (100), 72 (51).

22-Allyl-8,11,14-trioxa-22,24,25-triazatetracyclo [19.3.1.0%7.0"""]-pentacosa2,4,6,
15(20), 16,18-hexen-23-thion (Ille). Két tinh lai trong CHCls, tinh thé mau tring, . = 164 -
167 °C. Hiéu suit phan {mg dat 60 % khi tién hanh phan (g tai 70 °C va dat 61 % khi tién hanh
phan (ng tai 50 °C. Phé IR (KBr, v, cm™): 3445, 3311, 3216 (NH), 1630 (-CH=CH,), 1252
(C=S). Phé 'H-NMR (CDCls, 8, ppm, J, Hz): 3,47 (dd, 1H, NCH,, J = 12,3 va 5,0 Hz): 3,95 —
4,22 (m, 8H, (OCH,CH,),0); 4,65 (1,1H, H”, J = 12,0 Hz); 4,76 (dd, 1H, HC=CHH,,,,, J =
14,1 va 1,2 Hz); 5,00 (dd, 1H, CH=CH,;H, J = 9,0 va 1,2 Hz); 5,24 (dd, 1H, NH,, /= 12,3 va
5,0 Hz); 5,29 (dd, IH, H', 7= 12,0 va 1,3 Hz); 5,44 (d, 1H, H*, J = 12,0); 5,83-5,84 (m, IH,
CH=CH.); 6,80 (brs, 1H, H*); 6,81 — 6,83 (d, 1H, H*', /= 7,8 Hz); 6,89-6,91 (m, 2H, H*"%),
7,18 ~ 7,29 (m, 4H, H*" va H>""). Phd MS (EL, m/z, L4, %): 411 [M]"(2), 396 (2), 370 (2), 355
(5), 298 (18), 297 (100), 296 (75), 295 (8), 166 (9), 148 (27), 146 (26), 134 (42), 131 (33), 121
(28), 116 (34), 101 (80), 99 (84), 91 (27), 77 (35), 72 (34).

2.3. Hoat tinh giy ddc té bao

Phuaong phdp phdn tich: Theo phuong phép cta Skehan & CS (1990) va Likhiwitayawuid
&CS (1993) hién dang duoc ap dung tai Vién nghién ctru Ung thu Quédc gia cia My (NCI) va
Trudng dai hoc Duge, Dai hoc tong hop Illinois, Chicago, My.

Déng té bdo (cung cap b&di Vién Vé sinh Dich ¢ Trung uong): Dong Hep-G2
(Hepatocellular carcinoma-Ung thu gan); Déng Lu (Lung cancer-Ung thu phdi); Dong RD
{Rhabdosarcoma-Ung thu co van tim).

Chdt chudn duong tink
Dung chat chuin ¢6 kha ning diét t& bao: Ellipithine pha trong DMSO.

2.4. Hoat tinh khéng vi sinh vit kiém dinh

Phrong phdp phdn tich
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Nghién ciru tong hop bdng phirong phap chiéu xa vi séng va hoat tinh doc té bao cia. ..

Hoat tinh khang Vi sinh vit kiém dinh duogc tién hanh dé danh gia hoat tinh khang sinh cia

cac mau, dwge thire hién theo phuong phap Vander Bergher va Vlietlinck (1991), va McKane, L.,
& Kandel (1996).

Cdc chung vi sinh vt kiém dinh
Trong nghién ctru sir dung cac chiing vi sinh vat kiém dinh sau:
a) Bon chimg vi khudn

-Vi khuén Gr (-): Escherichia coli (ATCC 25922); Pseudomonas aeruginosa (ATCC 25923).
- Vi khuin Gr (+): Bacillus subtillis (ATCC 27212 ; Staphylococcus aureus (ATCC12222).

b) Bon ching ndm

- Nim sgi: Aspergillus niger (439); Fusarium oxysporum (M42).

- Nam men: Candida albicans (ATCC 7754; Saccharomyces cerevisiae (SH 20)).
Chimg deong tinh

+ ) Ampicilin cho vi khudn Gr (+)

+ ) Tetracylin cho vi khuin Gr ( -)

+ ) Nystatin hoic Amphotericin B cho ndm sgi va ndm men.

Khéng sinh pha trong DMSO 100 % v&i ndng d6 thich hop: Ampixilin: 50 mM; Tetracylin:
[0 mM; Nystatin: 0,04 mM
Chung dm tinh
Vi sinh vat kiém dinh khdng tron khang sinh va chat thir.

3. KET QUA VA THAQO LUAN

Trén co s& cac phan (g ngung tu da tac nhén, da téng hop dugc cic din xuit azacrao ete
¢d chira dong thot ca vong crao ete va dj vong pehydrotnazin. Dac biét, bing phuong phap chiéu
xa vi song, phan tng 43 duge thuc hién trong diéu kién khdng cén su cd mat ciia xuc tac axit.

Theo két qua tai Bang 1, cac san pham thu dugc theo phuong phap théng thudmg va
phuong phép chiéu xa vi séng cho hiéu suét trong duong. Tuy nhién, thdi gian tién hanh phan
g trong diéu kién thudng, cé mit xlic tac axit 1a 13 gid, con trong diéu kién chiéu xa vi song,
khéng sir dung xtc tic axit, thoi gian phan ing dugc rut ngan con 20 phat. So sanh nghién ciru
tién hanh phan imng trong diéu kién chiéu xa vi song tal 70 °C va tal 50 °C, cho thay khi téng
nhi€t do, hiéu suit cita phan (ng giam. Dic biét ddi van qua trinh téng h::rp dan xuat IIIb, hiéu
sudt tao thanh san phim azacrao ete dudi tac dung cia vi séng tai 70 °C 1a thap nhét (30 %).
Piéu nay co6 thé duoc |i giai 1a do dé chon lgc héa hoc cua phan ing giam, cac trung tdm phan
u'ng (-CHO, -NH,, -RNH, NH;0Ac) duge cung cap nang luong (thong qua chiéu xa vi sOng va
gia nhiét, som dat t& trang thai hoat hoa, dé dang tham gia vao cac phan Ung phu tao céc san
pham khdng mong mudn khac (phan (ng ngung tu, phan ing polime héa, ...).

CAu tao cia cac dan xuit III (a-e) dugce xac dm1 bang cac phuong phap hoa If hién dai phD
hnng ngoai IR, pho cdng huong tur hat nhan proton 'H-NMR v phé khéi luong MS. Trén phd
H-NMR ctia cac hop chit ¢o thé nhén thay sy tuong ddng vé tin hién cong hudng cia nhom
poliete nam trong khoang 3,90 — 4,20 ppm dudi dang multiplet, tin hiéu cong hudng cia hai
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proton H' va H* trong khoang 5,20 — 5,44 ppm. Ngoai ra, cau triic phan tir ciia chat dai dién

(Illc) con dugce xac dinh chinh xac bang phuong phap nhiéu xa tia X [4].

()

Bdng 1. Hiéu suit cia phan {mg trong diéu kién thudng v trong didu kién vi song.

MTRY

(11 a—«}

)k O FACOH
..-—-R + NH,OAc¢ -

TO G, mw, 2000 w
t = 20 phit

Iz, Il[a; R = i, X = NIi;
IIb, [[Ib: R = -CN, X = NI[J;
I il R=iL X =§;

Id, [MNd: R =-ClE, X = 5,
I, ille R=-C1,CH=CH;, X=8§:

{11l 5-¢)

Sén Nhiét fi{j p!:n‘:mg v xuc Chiéu Xa vi' séng, khong F:fl' Chiéu xa vi sung khong st
phim tac axit {13h) dung axit tai 70 “C (2¢ phiit) dung axit tai 50 "C (20 phat)
I11a 28% 25% 37%

1Ib 52% 30% 42%

Illc 73% 63% 64%

fid 63% 66% 68%

I1le 73% 60% 61%

Cac dan xuat ITI (a-e) sau dé duoc tién hanh thur nghiém hoat tinh sinh hoc: khang nam (04
ching), khang khuan (04 chang) va hoat tinh - dge té bao (03 dong té bao). Phan I6n cac hop chat
dibenzo(pehydrotriazino)aza-14-crao-4-ete tong ho'p dugc déu cho két qua am tinh déi véi vi
sinh vat kiém dinh, chi cé hai dén xuit (I1la) va (Ille) 13 thé hién hoat tinh khéng khuin trén
chiing vi khuan Gr (+): Bacillus subtillis. (Bang 2).

Bang 2. Két qua thit hoat tinh khang vi sinh vat kiém dinh cua cac chét t6ng hep duge.

MIC, ug/t
vidu Vi khuin Gr(-) Vi khuin Gr(+) N4m mbc N4m men
E. P B S. A F S. C.
Coli | Aeruginosa | subtillis | aureus | niger oxysporum | cerevisiae | alibicans
Mla | (9) (-) 50 () (-) (-) (-) (-)
Ille | (-) (-) (-) (-) () (-) (-) (-)
md | () {-) (-) (-) (-) (-) (-) (-)
Mle | (-) (-) 50 (-) (-) (-) (-) (-)

Nghién ciru hoat tinh ddc té bao cua céc din xuét dlbenzu(pehydrntr:azmu)aza—14—::1'30-4
ete 4 thu duge nhimg két qua thu vi. Cic hop chat (1I1a, IIfe, H1d) dwong tinh voi té bao ung
thu dong RD, va khédng the hién hoat tinh véi céc dong té bao ung thu phdi (Lu) va ung thu gan
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(Hep-G2), con hop chat (IHb) lai thé hién dwong tinh vii té bio ung thur gan dong Hep-G2 va
khong thé hién hoat tmh véi cac 1€ bao ung thu phm (Lu} va ung thur co van ttim (RD) (Bang 3).

Bang 3. Két qua thir hoat tinh ddc té bao cia céc hop chit tdng hop duge.

Dong té bao , Cell survival (CS) %

STT Miu Hep-G2 Lu RD K&t ludn
1 DMSO 100,03:0,0 100,0£0,0 100,0+0,0
2 Chimmg(+) 1,8+0,5 1,2+0,1 0,5:0,6 Duong tinh
3 111a 79,640,5 94,7+0,5 37,6+0,6 Dwong tinh
4 I1lb 39,5+0,4 90,9+0,2 90,4+0,8 Dwong tinh
5 Ilc 99,6:0,4 98,9+0,2 79,6+0,5 Am tinh
6 Iid 08,240,1 95,7+0,6 47,6x0,8 Dwong tinh
7 1l1e 90,44+0.0 01],440,2 41,2+0,5 Duromng tinh

Qua thir nghiém, bén trong s6 nam dan }{uat dibenzo(pehydrotriazino)aza-14-crao-4-ete ¢6
thé hién hoat tinh c ché su ton tai va phat trién clia t& bao ung thu (gia tri CS < 50 %), cac hop
chét nay dugce tlEp tuc tién hanh nghién ¢iru xac dinh gia tri [Csp. Ca bén din xuit déu cho két
qua dwomg tinh (gia tri [Cs < 5 pg/ml), cu thé nhu trong Bang 4.

Bang 4. Két qua thir hoat tinh déc té bao bang xac dinh gia tri ICsg

3 Dong té bao, Gid tri [Cso ppg/ml
STT Mau R
Hep-G2 LU RD Két luan
1 Chirng 0,31 0,42 0,22 Duong tinh
2 I1ia >5.00 =500 4,49 Duong tinh
3 ITIb 3,79 >5,00 >5,00 Duong tinh
4 I11d >35,00 >5,00 4,81 Durong tinh
5 [1le >5,00 >5,00 4,23 Duong tinh

4. KET LUAN

Ap dung phuong phap chiéu xa vi song, thdi gian cla qua trinh tong hop cic din xuit
azacrown ete da duge rut ngin tir 13 h (phuong phap truyen thdng) xudng con 20 phut. Dac biét
phan trng khéng can SUT dung xUc tac, qua trinh tinh ché don gian. Diy la m{t dong gup 16m vé
mit phuong phap tong hop cac dan xuat crown, md ra trién vong phat trién hoa hoc cac hop chat
tiém ning nay.

Sau khi tong hop thanh céng cac din xuét azacrown bﬁn_g phuong phap chiéu xa vi séng, da
tién hanh thir nghiém tham do hoat tinh khang vi sinh vét kiém dinh va hoat tinh gy dgc t€ bao

cua ching. D6i vai hoat tinh khang vi sinh vit, chi ¢6 cac din xuét (IIla) va (1lle) Ia thé hlE[‘I
hoat tinh khang khuén trén chung Gr (+) Bacillus subtillis. Cac hop chat con lai déu am tinh. Déi
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v&i hoat tinh gy déc té bao, cac azacrao ete (X11a, Ile, HId) déu cho két qua duong tinh véi
dong RD (ung thu co vén tim) véi gid tri ICs gan nhu nhau. Con azacrao ete (1Hb) duong tinh
val dong Hep-G2 (ung thur gan) véi gia try ICs 12 3,79 pg/ml.

Lot cam on: Nghién ciru nay duge tai trg bdi Quy phat trién khoa hoc va cdng nghé quic gia
(NAFOSTED) trong @¢ tai ma s6 104.01-2012.44.
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ABSTRACT

SYNTHESIS UNDER MICROWAVE IRRADIATION AND CYTOTOXIC ACTIVITY OF
SOME DIBENZO(PERHYDROTRIAZINO)AZA-14-CROWN-4-ETHER DERIVATIVES

To Hai Tung ', Le Tuan Anh >’ Truong Hong Hieu’, Dao Thi Nhung?,
Tran Thi Thanh Van’, Soldatenkov A. T.*

'Institute of Marine Biochemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi
‘Faculty of Chemistry, VNU University of Science, 19 Le Thanh Tong, Hanoi
“Institute of Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi.
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Nowadays, many researchers are interested in the development of chemistry of azacrown
ethers, especially with the derivatives which contain both perhydrotriazine moiety and crown
ether cycle. In some previous publications we have firstly communicated about the elaboration
of novel method which allowed us to prepare dibenzo(perhydrotriazino)aza-14-crown-4 ether
derivatives by condensation reaction of polyether (1) with thiourea or guanidine in the presence
of ammonium acetate at room temperature. The yields of these compounds prepared in acetic
acid were about 73 %. However, the time of this reaction was rather long {about 13 h) what
brings certain limits to possible practical applications of the target compounds. Therefore, for
optimising the synthetic method, in this report, we have successfully fulfilled this reaction by
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using irradiation energy without acetic acid. All the analytical results, physicochemical constants
and spectrocospic data showed that all the substances obtained from both used methods are

identical same. The biological activities of the prepared (perhydrotriazino)aza-14-crown-4 ether
derivatives have been tested.

Keywords: Azacrown ethers, perhydrotriazine, dibenzo(perhydrotriazino)aza-14-crown-4 ether
derivattves, thiourea, guanidine.
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