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Tém tit: Céc dan xuit NH-perhydrotriazinoaza crown ether dwoc tong hop véi hiéu suét cao tir
céc hop chét diarylaldehyde, aminoacetate va thioure hodc guanidine. Phan tng da téc nhan dang
nay ciling dugc 4p dung thanh cong khi ngung tu ba tic nhin N-methylamine chloride,
diarylaldehyde va thioure. Cdu tao clia san pham N-methyl perhydrotriazinoaza crown ether (4)
dugc nghién ctru va khang dinh boi phuong phap nhidu xa tia X don phan tu.

Twr khoa: Phan ung da tac nhan, azacrown ether, NH-perhydrotriazinoaza crown ether, N-methyl

perhydrotriazinoaza, thioure.

1. Mé dau

Trong céc nghién clru trude [1-3], ching t6i
da d& cap dén phuwong phdp tong hop cic
azacrao ete ¢4 chira tiéu di vong triazin dugc
tao thanh tir phan tmg ngung tu cdc din xuat
thioure hodc guanidin v&i amoni axetat. Phan
mg tao thanh san phdm azacrao ete chua di
vong NH-pehydrotriazin voi hidu suit cao va da
nghién ctru cdu tric cia phan tir azacrao ete thu
dugc bang phuong phdp nhidu xa tia X don
phan tir (single X-ray diffraction) [4], két qua
cho thdy trong phan tir c6 ton tai lién két hydro
gitta nhém NH ctia vong pehydrotriazin va cac
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nguyén tir oxy clia vong crao ete, thé tich vong
azacrao ete dao dong trong khoang 60 A, Cic
dan xuét azacrao ete tao thanh c6 chura di vong
NH-pehydrotriazin c¢6 kha néng tao phuc cao
voi céc ion kim loai chuyén tiép [5] va thé hién
nhitng hoat tinh sinh hoc hitu ich nhu khédng
nam va hoat tinh doc té bao dong té bao ung thu
co van tim [3].

Tiép tuc phat trién hudng nghién ciru nay,
chiing toi d4 tong hop thanh cong azacrao ete c6
chira tiéu di vong N-metylpehydrotriazin (hinh
1) tir dan xuat thioure va N-methylamoni axetat
nham nghién ciru dnh hudng cta nhém thé N-
metyl toi sy hinh thanh san phdm phan ng va
so sdnh céc dic diém ciu tao phan tir ciia dan
xuat N-metylpehydrotriazin azacrao ete (4) véi
dan xuat NH-pehydrotriazin azacrao ete (5).
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2. Thyce nghiém
2.1. Thiét bi:

- Piém néng chay do trén mdy STP3 (Anh).
Pho hong ngoai do trén may Specord 75IR bang
ép vién KBr, phd cong huong tir IH-NMR, ghi
trén may Bruker WP-400 vdi tan s6 400 MHz
tai Vién Han 1am Khoa hoc Lién bang Nga. Phé
khéi lwong ghi trén mdy PE SCIEX API 165
(150) Shimadzu HPLC SCL 10Avp, automapler
Gilson 215, EASD Sedex 75 tai truong Pai hoc
Hiru nghi Matxcova, Lién bang Nga. D li€u
nhidu xa tia X don tinh thé (X-ray study) duogc
do trén thiét bi: APEX2 (Bruker, 2005), chuong
trinh sang loc, phan tich dir liéu: SAINT
(Bruker, 2001), chuong trinh phén tich, xac
dinh, t6i vu héa va dd hoa ciu tric: SHELXTL
(Sheldrick, 2008) tai Vién Hoéa hoc cic hop
chét co kim, Vién Han 1am Khoa hoc Lién bang
Nga.

2.2. Tong hop meso-(1S* 21R*)-25-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 (4)

Hdn hop dung dich gdm 1,57 gr (5,0 mmol)
oligoete (1), 0,38 gr (5,0 mmol) thioure va 4,0 g
(44 mmol) metylamin axetat trong 30 ml etanol
voi Iml axit axetic (tao mdi trudng xyc tac axit)
dugc khudy déu tai nhiét d6 phong trong thoi
gian 3 ngay. Két ta tao thanh dugc tich loc va
rira bang etanol va két tinh lai trong clorofom.
Thu dugc 1,19 gr san phélm (4) dudi dang tinh
thé mau trang. Hiéu suit phan tng dat 61,8 %.
Phé IR (KBr) (v, cm™): 1603, 3215, 3332. Phé
'"H-NMR (DMSO-ds ; 400 MHz; 300 K), 3,
ppm. (J, Hz): 1,53 (s, 3H, N-CH3;), 3,63 va 3,92
(ca hai m., 3H va 5H, OCH,-CH,0); 6,21 (s.,
2H, H' va H*"); 6,87 (d, 2H, J = 8,0, H® va H'®);
6,91 (t.t, 2H, J = 7,6 va 0,8; H* va H'®); 7,25-
7,30 (m, 4H, H™™); 8,27 (c, 2H, NH***). Phé
MS, m/z: 386 [M+1]", (LCMS). C,,H»;N30sS.

2.3. Phan tich nhiéu xa tia X don tinh thé hop
chat (4)

Céu tao phan tir ciia hop chét (4) duoc xdc
dinh biang phuong phap phan tich nhiéu xa tia X
don tinh thé (single X-ray diffraction). Pon tinh
thé (4) dugc tao thanh trong dung moi
clorofom. Thong s6 mang ludi tinh thé va
cuong do tia phan xa dugc do trén thiét bi
Bruker APEX2 (2005) tai 100K. Két qua
nghién citu cho thiy trong don tinh thé dugc tao
thanh, mot phan tir hop chit (4) s& lién két vai 1
phan tir clorofom bang lién két hydro, dong thoi
ton tai hai trang théi tinh thé doc lap (hinh 2).
Ciéc dit liéu tinh thé hoc co ban cua hop chat (4)
duoc néu tai Bang 1.
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Bang 1. Dit liéu tinh thé hoc co ban va céc thong s6 tdi wu héa cu tric ctia hop chit (4)

Chi tiéu thong sb 4
Cong thuc phirc cua don tinh thé C,0H»3N;03S.CHCl,
Khdi lugng 504,84
Nhiét d6 (K) 100
HEé tinh thé Monoclinic
Nhém khong gian P2,
a, A 17,8370 (5)
b, A 13,9173 (4)
c, A 19,0561 (6)
B, deg 99,222 (1)
v, A’ 46694 (2)
S6 phén tr trong mot 6 mang (Z) 8
H, mm’! 0,51
Tbng sb tia phan xa 52534
S tia phan xa doc lap 11281
S tia phan xa v&i diéu kién I>26(I) 8711
S4 tham sO phan xa 561
Do sai 1éch R[F>20(F%)] 0,051

w R(F%) 0,145

3. Két qua va thao luan

Phan ung gitta diandéhit (1) va thioure (2)
voi N-metylamin axetat (3) dugc thuc hién
trong cling diéu kién tuong ty khi tong hop NH-
pehydrotriazin azacrao ete v&i thoi gian phan
g kéo dai toi 3 ngay va hiéu suat phan {mg
tao san ph?im (4) dat 61,8% (so d6 1).

Trén phé cong huong tir hat nhan "H-NMR
ctia hop chét (4), nhan thiy tin hiéu ciia nhém
N-CH; duéi dang singlet tai 1,53 ppm tuong
ung voi 3 nguyén tir H. Céc tin hi¢u proton cta
nhém polyete (OCH,CH,),0 trong khoang 3,63
— 3,92 dudi dang multiplet, dic biét, tin hi€u
proton ciia nhém NH ton tai dudi dang singlet
tai 8,27 ppm. Tdm proton vong thom trong
phan t&r hop chét (4) cho tin hi¢u dudi dang
ABCD va mdi tin hiéu twong tng véi 2 proton.
Nghién cuu so sdnh véi céc tin hi€u cdng
huong tir proton 'H-NMR ctia hop chét (5),
thdy rd s anh hudng ciia nhém thé metyl tai vi
tri N* (N-CH;) ddi véi céc proton cua di vong
pehydrotriazin va phan polyete. Cu thé, khi xuat
hién nhém thé metyl, tin hiéu céc proton niy c6

su chuyén dich ngugc nhau, trong khi céc
proton ciia nhém polyete chuyén dich vé ving
tor truong manh voi d§ dich chuyén 0 =03
ppm, thi cac proton ctia vong pehydrotriazin lai
chuyén dich vé viing tir trudng yéu, cic proton
NH* va NH* ¢6 d6 dich chuyén héa hoc A =
0,33 ppm, cdc proton H' va H*' ¢6 gid tri § =
0,93 ppm.

Béng phuong phdp séic ky 1ong két ndi khdi
phd (LCMS) di xéc dinh dugc khéi lwgng phan
tr ca san pham 1a 385 (dvC) twong mg véi
cong thirc phan t¢r CyH,3N;05S. Trong phé
hé)ng ngoai (IR), the”iy co su ton tai cta céc dao
dong hod tri cia nhém NH tai 3215; 3332 cm’!
va dao ddng ctia nhém C=S tai 1603 cm’.

Dic biét, cau triic phan tir (4) dugc xédc dinh
bang phuong phdp nhiéu xa tia X trén don tinh
thé dugc tao thanh tir hop chét (4) trong dung
mdi CHCl;. Két qua phan tich cho thdy hop
chét (4) tao phtrc véi mot phéan to CHCl; thong
qua lién két Van der Van. Trong mang tinh thé
t6n tai dong thoi hai dang don tinh thé doc 1ap
gitra phan tu (4) va CHCI; vai ty 1€ 50:50 voi
cAu tao nhu (4a) va (4b).
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Dang tinh thé tht 1 (4a) duoc tao thanh tur
hai lién két hydro (hinh 2): lién két giira nguyén
t¢ H ctia nhém N-CH; véi nguyén tir Cl cla
CHCI; va lién két giira nguyén tir H ciia phan tir
clorofom v&i nguyén t nito trong nhém N-
CH;. Dang tinh thé thir 2 (4b) dugc tao thanh
nho lién két Van der van giita nguyén tir Cl cua
phén tir clorofom v&i nguyén tir O trong vong
crao ete.

Hai dang tinh thé (4a, 4b) c6 su tuong dong
vé cau tric, tiéu di vong pehydrotriazinothion
¢6 cAu hinh ghé “sofa”. Viéc tdn tai hai dang
phirc tinh thé giita hop chat (4) v6i phan tir
CHCI; hoan toan khéac biét véi truong hop phic

a) Dang tinh thé doc lap thur 1 - (4a)

S
HN J]\ NH
C,HsOH N
CH,COOH (x/t)

3

“@

tinh thé gitra hop chat NH-
pehydrotriazinoazacrao ete (5) v6i phan tir
CHCI; (hinh 3) dwoc cong bd chi tiét tai [4].
Trong d6, chi c6 mot dang phuc tinh thé duy
nhit dugc tao thanh théng qua hai lién két
hydro CI...H-N** va S...H-CCl;. Do phan tir
clorofom va nhém thioure trong NH-
pehydrotriazinoaza-14-crao-4-ete tao lién két
ngoai khu vyc crao-4-ete va tai vi tri N® (N°h
khoéng ¢ su can tré khong gian cia nhdm metyl
(N-CHs;), nén c¢ob thé tién dodn kha nang tao
phuc v6i cédc ion kim loai cua NH-
pehydrotriazinoaza-14-crao-4-ete dé dang hon
so vo6i N-metylpehydrotriazinoaza-14-crao-4 ete.

NSO N48

b) Dang tinh thé doc 1ap thur 2 — (4b)

Hinh 2. Ciu tao phan tu ciia don tinh thé (4).CHCI; theo dir li¢u phan tich nhiéu xa tia X don phan tir.
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Hinh 3. Céu tao phén tir cua don tinh thé NH-
pehydrotriazinoaza-14-crao-4 ete (5).

Trong phtc tinh thé (4a), lién két v6i phan
ti clorofom dugc tao thanh nho hai lién két
hydro C* - H” . . - N® vaCI*. . . H** - C*
(Bang 1, Hinh 2a). Trong phuc tinh thé (4b),
cdc phan tir clorofom dugc lién két véi cic
phan tir (4) boi lién két yéu CI® - - 0% ¢6 d6
dai 3.080 (3) A (Hinh 2b). Vong aza-14-crao
ete cuia cac phuc (4a, 4b) co c4u hinh tuong tu
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nhau va giébng nhu mot cau bat (bowl
conformation). C4u hinh ctia mach polyete C’-
0%-C°-C- 0" -2 P 0™ - C 1 t-g(-)-t-
t-g(+)-t (t = trans, 180°; g = gauche, £ 60 ° ).
Céc géc nhi dién gitra cic mat phing chira vong
benzen tao véi  phan aza-14-crao ete la
60.69(8)° va 68.01(5)° tuong ung ddi voi hai
dang phtc tinh thé doc 1ap. Vong triazinothion
c6 dang cdu hinh “ghé sofa” - cdc nguyén tur
nito N2, N** va N* N*° ¢6 c4u hinh hinh hoc
trigonal-planar (tong céc géc tuong ung Ia
358,8 , 360,0 , 359,0 va 359,9 °, tuong ung),
trong khi d6 nguyén tir nito N va N°' ¢6 cau
hinh hinh hoc trigonal-pyramidal (tong céc géc
tuong tng la 331,9 va 333,7°). Phan tu (4) cé
hai trung tdm bat ddi xtmng la cdc nguyén tir
cacbon C1 va C21. Trong mang tinh thé, cic
phéan tir phuc (4).CHCl; dugc lién két v6i nhau
boi cdc lién két hydro giita phan tt N-H - - - S ,
N-H---O,C-H---ClvaC-H- - Stao
thanh céu triic khong gian ba chiéu (Bang 2).

Bang 2. Lién két hydro trong hai dang don tinh thé ciia phirc (4)»CHCly*

D-H...A D-H H..A D...A D-H...A
N22-H22N...011’ 0,90 2,32 3,183(2) 161
N24—H24N.--S1" 0,90 2,55 3,445(2) 173
N48—H48N.--037" 0,90 2,38 3,273(3) 172
N50—H50N---S2" 0,90 2,55 3,445(2) 172
C10—HI10B---S2" 0,99 2,80 3,747(2) 160
C21—H21---C13' 1,00 2,66 3,395(2) 130
C26—H26A.--CI2 20,98 2,78 3,514(2) 133
C36—H36A.--S1" 0,99 2,78 3,729(3) 160
C43—H43---C13v 0,95 2,83 3,690(3) 151
C53—H53---N25 1,00 2,46 3,353(3) 149

Yéu t ddi xtmg twong d6i (Symmetry codes)

(1) =x+1/2, y+1/2, —z+1/2; (ii) —x+1, —y+2, —z+1; (iii) —x+3/2, y—1/2, =z+1/2; (iv) —=x+1, =y+1, —z; (v) x+1, y, z.

4. Két luan

- Pa tong hop dugc hop chat N-
metylpehydrotriazinoaza-14-crao-4-ete trén co
s& phan mg ngung ty giita dan xuat diandéhit,

thioure va N-metylamoni axetat voi hiéu xut
trén 60%.

- Nhém thé metyl (N-CH3) tai nguyén tir
nito trén tiéu phan crao ete c6 anh huong dang
ké toi su chuyén dich tin hi¢u proton ciia vong
crao ete va di vong pehydrotriazin.
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- Cic dan xudt N-metyl va NH-
pehydrotriazinoaza-14-crao-4-ete dé dang tao
don tinh thé tir dung méi clorofom va cdc tinh
thé nay c6 dac diém chung 1a ludn lién két véi 1
phéan tir CHCl;.

- Bang phuong phép nhiéu xa tia X don tinh
thé da xdc dinh chinh xdc ciu triic phan tir cua
don tinh thé N-methylpehydrotriazinoaza-14-
crao-4-ete. Trén co s& do, da nghién ciru xac
dinh sy khéac biét dic trung vé cau tao phan tr
gitta din  xudt N-methyl va  NH-
pehydrotriazinoaza-14-crao-4-ete.
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Abstract: A series of NH-perhydrotriazinoaza crown ether derivatives were synthesized
effectively from diarylaldehyde, amoniacetate and thioure or guanidine with the high yield. This kind
of multi-component reactions can be also achieved using one-pot three-component domino reaction
from N-methylamine chloride, diarylaldehyde and thioure. The structure of product N-methyl
perhydrotriazinoaza crown ether (4) was studied and confirmed by X-Ray analysis.

Keywords: multicomponent reaction, azacrown ether, NH-perhydrotriazinoaza crown ether, N-

methyl perhydrotriazinoaza, thioure.



