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(57) Giai phép hiru ich dé cap dén phuong phap tong hop hop chét rc ché an mon kim loai

4-((benzotriazol-1-yl)(phenyl)metyl)morpholin dugc cai tién. Phuong phap duoc dé xuit

khong str dung dung méi trong qué trinh tong hop, khong gia nhit, giam ti 1¢ tdc nhan

phan tng va khong lam giam d¢ tinh khiét va hiéu suat ctia san pham.
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Linh vue ki thuit dwoc dé cap

Giai phap hitu ich d& cap dén phuwong phép téng hop hop chét 4-
((benzotriazol-1-yl)(phenyl)metyl)morpholin Gmg dung lam chét e ché &n mon
kim loai.
Tinh trang ky thuat cia giai phap hitu ich

Hop chét 4-((benzotriazol-1-yl)(phenyl)metyl)morpholin 1a modt bazo
Mannich, duoc téng hop boi Katritzky A. R. va cac dong tac gia (xem tai lidu
Katritzky A. R., Yannakopoulou K., Lue P., Rasala, D., Urogdi, L. The Chemistry
of N-Substituted Benzotriazoles. Part 14.' Novel Routes to Secondary and Tertiary
Amines and to N,N-Disubstituted Hydroxylamines. J. Chem. Soc., Perkin Trans.1.
1989. P. 225-233), thong qua phan Ung ngung tu cla benzotriazol, morpholin va
benzaldehyt trong dung moi benzen khan, véi ty 1€ mol cua cac tdc nhan phan tng
benzotriazol : morpholin : benzaldehyt = 1 : 1: 1, phan tng dwoc dun hoi luu st
dung thiét bi tach loai nude trong sudt qué trinh phan tmg cho dén khi luong nuéce
tach ra hoan toan. San phém thu duogc ¢ dang chét rdn c6 nhiét do nong chay 104-
105°C, véi hiéu suét 87% (xem So dd 1 dudi day). Phuong phap theo tai liéu nay
can gia nhiét lién tuc vé6i sy hd tro cta thiét bi tdch nudce. Do do, phuong phéap nay
c¢6 nhuge diém 13 twong dbi phuc tap va st dung dung moi benzen, dung mdi rat
doc véi con nguoi va moi truong.

So d6 1:
Phén {mg t6ng hop 4-((benzotriazol-1-yl)(phenyl)metyl)morpholin
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Patent Nga s6 RU2083719, cong bb ngay 10/7/1997 bdc 16 phuong phap
didu ché hop chét 4-((benzotriazol-1-yl)(phenyl)metyl)morpholin bang cach ngung
tu benzotriazol, morpholin vGi benzaldehyt ¢ nhiét d¢ 18-65°C trong dung moi
isopropanol. Thoi gian ngung tu 1-3 gio, ty 1€ clia benzotriazol, morpholin va
benzaldehyt tuong Ung 1:1:1,5. Hop chét thu duoc cé nhiét d6 nong chay 99-
100°C; bét Itra 158 °C; bdc chay 170 °C. Ap suat hoi & nhiét d6 20°C 0,5.10*
mmHg. Hiéu sut phan tng cling nhu d¢ tinh khiét cua san phdm khong duoc dé
cap trong tai liéu nay. Tai li€u nay cling mo ta ché phdm e ché an mon kim loai
chta hop chét 4-((benzotriazol-1-yl)(phenyl)metyl)morpholin, duoc bd sung 0,05
dén 0,1% khdi lwong hdn hop cia eugenol va citral theo ty 18 1:1 dé lam tang
cudng tinh chat diét ndm. Phuong phap néu trong tai liéu ndy c¢6 nhugce diém la sur
dung luong du benzaldehyt gip 1,5 lan so véi cic tdc nhan morpholin va
benzotriazol dugc xem la khéng dat dugc hiéu qua kinh té, déng thoi lugng
benzaldehyt du gdy doc hai khi thai ra moi truong.

Cac phuong phap néu trén cé nhuoc diém 12 dién ra trong diéu kién phan tng
phtc tap, st dung dung mdi doc hai véi mdi truong va stre khoé con nguoi, hoac
chi phi cao do st dung luong du chét phan tng.

Do d6, ¢c6 nhu cau tim ra phuong phdp méi dé didu ché hop chat 4-
((benzotriazol-1-yl)(phenyl)metyl)morpholin nham khéc phuc cac nhuoc diém néu
trén, san phém thu duogc dat dugc do tinh khiét va hiéu suét cao.

Ban chét k§ thuét caa giai phap hiru ich

Giai phép hitu ich d& xudt phwong phap méi dé téng hop hop chét 4-
((benzotriazol-1-yl)(phenyl)metyl)morpholin lam chét e ché an mon kim loai tir
phan mg ngung tu cla benzotriazol, morpholin, benzaldehyt theo ty 1€ mol 1:1:1.
Phuong phép nay c6 uu diém la khong st dung dung mdi trong qué trinh tong hop,
khéng can gia nhiét cho phan tng, giam duoc ti 1& tdc nhin phan tng trong khi
dam bao duoc do tinh khiét cua san phém va hiéu suét cao.
MO ta chi tiét giai phap hiru ich

Pé ting hiu qua cta qué trinh tbng hop 4-((benzotriazol-1-
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yl)(phenyl)metyl)morpholin, giai phap httu ich st dung cac tic nhan ngung tu
benzotriazol : morpholin : benzaldehyt = 1 : 1: 1, phén ing x4y ra va tu téa nhiét
ma khéng can thiét bi gia nhiét, khong str dung dung mo6i trong qua trinh dién ra
phan ing ngung tu. Dung moéi cb thé duoc bd sung sau khi két thiic phan ‘mg hosic
trong qua trinh rua san phém. Qua4 trinh phan tmg cé thé bao gdm cong doan tach
nuéc bing cach chung cit chan khong trong thoi gian dién ra phan tng. Bing
phuong phép nay, c¢6 thé thu duoc san phim v6i hidu suét trén 90%, do tinh khiét
ctia san pham dat dén 99%, nhiét d6 néng & 104-107°C. Khi thuc hién phan tmg
ngung tu voi ty 1€ tdc nhan benzotriazol : morpholin : benzaldehyt =1 : 1 : 1,5
trong isopropanol chi thu duoc san phdm véi hidu sudt 71%.

Chu tric cta san phdm duogc ching minh bing phuong phap phd cong hudng
tir hat nhan (1D-NMR va 2D-NMR). Két qua cho thy trong dung mdi ghi phd
CDCl; khan san pham ton tai & hai dang dong phén cila benzotriazol-1-yl (I) va
benzotriazol-2-yl (II) thong qua dang chuyén hoéa trung gian benzotriazolide—
iminium (so do 2), day la tinh chit dic trung cho cic bazo Mannich chia
benzotriazol [Xem tai liéu Katritzky A. R., Rachwal S., Rachwal B., Steel P.J.
Additions of 1-(a-Aminoalky1)benzotriazoles to Enol Ethers. New Routes to 1,3-
Amino-Ethers. J. Org. Chem. 1992. V. 57. P. 4932-4939]. Dit liéu pho 'H-NMR
va BC-NMR cutia cac dang dong phan I va IT dugc dua ra trong bang 1.

San phdm 4-((benz0triazol-‘1 -yl)(phenyl)metyl)morpholin c¢é thé bi thiy phéan
trong méi trudng 4m, tao thanh cac thanh phan nguyén liéu ban d4u 1a morpholin,
benzaldehyt, benzotriazol (xem so db 2). Piéu nay c6 thé dugc ghi nhan bang cach
ghi phé 'H-NMR cua san phdm trong céc dung méi chira nuéc (nhu DMSO-ds
hoac dung moéi pyrydine-ds). Khi st dung cac phuong phap sic ky 16p mong, sic
ky cot hay cac phuong phép sic ky khi, sac ky 1ong hiéu ning cao nhu GC-MS,
HPLC-MS, HPLC-UV déu thu dugc cac két qua cta sy thily phan hoan toan san
phim thanh cdc nguyén lidu ban dau morpholine, benzaldehyde va benzotriazole

do silicagel ¢6 tinh axit yéu nén déay nhanh qué trinh thuy phan.

Do tinh khiét cua san phdm c6 thé duoc phan tich théng qua viée x4c dinh
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ham luong benzotriazol trong mau san phim thay phan béng phuong phap HPLC-
UV hoac xac dinh lugng morpholin trong chu truc san pham bang phuong phép
chuén d6 véi dung dich HCI 0,1M st dung chét chi thi metyl dé.

So db 2:

Co ché chuyén héa cua 4-((benzotriazol-1-yl)(phenyl)metyl)morpholin
trong dung dich.
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Duéi day, giai phap hitu ich minh hoa phuong phap téng hop hop chat 4-
((benzotriazol-1-yl)(phenyl)metyl)morpholin duéi dang céac vi du didu ché, trong
d6, Vi du 1 minh hoa cho phwong phép téng hop di biét, Vi du 2-4 minh hoa
phuong phap tong hop theo giai phap hitu ich.

Vidul

Cho theo tht tu 238g (2mol) benzotriazol, 200ml isopropanol, 318g (3mol)
benzaldehyt, 174g (2mol) morpholin vao binh phan tng dung tich 2 lit. Hon hop
sau d6 duoc khudy trong thoi gian 1 gid, nhiét do phan g ting 1én dén 50°C. Két

thic phan Ung, dé ngudi, ddy nip binh phan tmg bang nit nham va lam lanh &
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nhiét d6 5°C. Tinh thé tréng trach ra duoc loc trén phéu loc Busner, rita véi 300ml
isopropanol va sdy kho san phdm trong chan khéng & 4p suit 20-25mmHg va nhiét
do 50°C trong thoi gian 6 gio. Thu dugc 518g (71%) san phim. Nhiét d6 néng
chay 104-107°C, D6 tinh khiét 99,5 % (tinh theo chuan d¢ morpholin).

Vidu 2

Cho theo th twr 238g (2mol) benzotriazol, 212g (2mol) benzaldehyt va 174g
(2mol) morpholin vao binh phan Ung dung tich 2 lit, sau do khudy hdn hop trong
30 phut cho dén khi hdn hop tro nén ddng nhit, phan ung tu tda nhiét dén 80°C,
sau d6 cho thém 200ml isopropanol va 1am lanh hén hop phan tng dén 5°C. Tinh
thé tréng trach ra duogc loc trén phéu loc Busner, rira v6i 300ml isopropanol va séy
khé san pham trong chan khong & 4p sudt 20-25mmHg va nhiét d6 50°C trong thoi
gian 6 gio. Thu dugc 535g (91%) san pham. Nhiét d6 néng chay 104-107°C. Do
tinh khiét 99,7 % (tinh theo chuan d6 morpholin).

Vidu3

Cho theo thir tu 238g (2mol) benzotriazol, 212g (2mol) benzaldehyt va 174g
(2mol) morpholin vao binh phan Ung dung tich 2 lit, sau do khudy hdn hop trong
30 phit cho dén khi hdn hop trd nén dong nhat, phan tng ty toa nhiét dén 80°C.
Hoén hop sau d6 dugc lam lanh dén 5°C. Tinh thé tréng trach ra duoc rira, loc trén
phéu loc Busner véi 300ml isopropanol va sdy khé san pham trong chan khong &
ap suat 20-25mmHg va nhiét d6 50°C trong thoi gian 6 gid. Thu dugc 535g (90%)
san pham. Nhiét d6 néng chay 104-107°C. Db tinh khiét 99,3 % (tinh theo chuan
do morpholin).

Vidu 4

Cho theo thtr tw 238g (2mol) benzotriazol, 212g (2mol) benzaldehyt va 174g
(2mol) morpholin vao binh phéan Gng dung tich 2 lit, sau do khudy hdn hop trong
15 phut, nhiét d6 hdn hop ting 1én dén 80°C, nuéc tach ra tir hdn hop phan ung
duoc loai bo bang thiét bi cit chan khong trong thoi gian 30 phut. Sau d6 tat he
thng chan khéng. Thém 200ml IPA vao hdn hgp va lam lanh dén 5°C. Tinh thé

tréng trach ra duoc loc trén phéu loc Busner, rira v6i 300ml isopropanol va sdy kho
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san phdm trong chin khéng & 4p sudt 20-25mmHg va nhiét d 50°C trong thoi
gian. Thu duoc 559g (95%) san phidm. Nhiét d6 néng chay 104-107°C. D tinh
khiét 99,5 % (tinh theo chuan d6 morpholin).

Bing 1. Dt 1iéu phé 'H- va BC-NMR cua céc dang dong phan I va IT trong dung

mdi CDCl; khan.
P6 chuyén dich héa hoc, 5, ppm
Pong phan dang I Pong phan dang IT
TH-NMR BC-NMR TH-NMR BC-NMR

8,07 (d, J=8,5, H- | 146,32 (C-8); 7,91 (dd, F= 6,5, | 144,08 (C-8);
9); 7,42-7,44 (m, | 135,12 (C-4); F = 3, H-9);| 135,52 (C-4),
H-5 + H-12);| 133,10 (C-13); 7,36-7,40 (m, H-| 128,74 (C-7’);
7,36-7,40 (m, H-| 128,98 (C-7); 10%);  7,31-7,34 | 128,58 (C-6’);
1),  7,31-7,34 | 128,90 (C-6); (m, H-5" + H-6" + | 127,74 (C-5’);
(m, H-6 + H-7 +| 127,80 (C-5); H7’); 6,76 (s, H-| 126,44 (C-10’);
H-10); 6,68 (s, H- | 127,40 (C-11); 3%); 3,69 (m, H-| 118,56 (C-9°);
3); 3,73 (m, H-1); | 124,01 (C-10); 1’); 2,85 (m, He- | 88,80 (C-3’);
2,60 (m, H-2). 120,19 (C-9); 2%); 2,60 (m, Hy- | 67,12 (C-17);

111,57 (C-12); 27). 49,20 (C-2°).

83,09 (C-3); 66,90

(C-1); 50,18 (C-2);

Hi€¢u qua dat dwgc cta giai phap hiru ich

Phuong phap tong hop theo giai phap hitu ich dat dugc hidu qua kinh té cao
va dé dang thuc hién do khong can sir dung dung mdi trong qua trinh tong hop,
khéng can gia nhiét cho phan tmg, giam dugc ti 1é tAc nhan phan tmg trong khi
dam bao duoc do tinh khiét ctia san phém va hiéu suét cao. Viéc khong can su
dung dung méi phan Ung cling gbp phan quan trong trong viéc giam su phat thai

hoa chat doc hai ra khong khi, va gép phan gidm thiéu su 6 nhiém moi truong.
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Yéu cau bao ho

1. Phuong phép tong hop hop chét 4-((benzotriazol-1-yl)(phenyl)metyl)morpholin

O

N
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phan tng ngung tu benzaldehyt, benzotriazol, morpholin theo ty 1& 1:1:1,

c6 cong thuec:

bao gom cac budc:

trong diéu kién khong st dung dung mdi phan ng, khong can gia nhiét tir bén
ngoai, khudy déu hdn hgp trong 15-30 phut, phan Gng tu toa nhiét dén 80°C, thu
dugc hdn hop san phim phan ting,

1am lanh hon hop san phém dén 5°C, tinh thé tring tach ra duoc rira, loc trén
phéu loc Busner bang 300ml isopropanol va sdy kho san pham trong chan khong &
ap sudt 20-25mmHg va nhiét do 50°C trong thoi gian 6 gio, thu duge san phim
mong mudn.
2. Phuong phép theo diém 1, trong d6 nudc sinh ra tir phén ing cd thé duoc tach ra

béng cach chung cét trong chan khong trong 30 phut.





