(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

S R |11
CUC SO HUU TRi TUE
1-0032231

(51  COTH 1/00; CO7H 17/07 (13) B
(21) 1-2017-02781 (22) 02/02/2016
(86) PCT/EP2016/052165 02/02/2016 (87) WO/2016/124585 11/08/2016
(30) 15153537.4 03/02/2015 EP
(45) 25/06/2022 411 (43) 27/11/2017 356A

(73) HealthTech Bio Actives, S.L.U. (ES)
DIAGONAL, 549 5 - 08029 Barcelona (Spain)
(72) LOPEZ CREMADES, Francisco Javier (ES).
(74) Cong ty Co phan HJ tro phét trién cong nghé Detech (DETECH)

(54) QUY TRINH BIEU CHE DIOSMIN TU HESPERIDIN

(57) Sang ché dé cap dén quy trinh diéu ché diosmin tir hesperidin. Quy trinh nay cé lién
quan dén viéc oxy hoa hesperidin dugc axyl hoa bang iot hodc brom trong moi trudng axit
C,-C4 carboxylic va sau d6 xir Iy bang bazo v6 co dé trung hoa mot phan mai truong axit.
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Linh vue ky thuit dwoc dé cip

Sang ché dé cap dén quy trinh didu ché diosmin, mét flavonoit ¢6 hoat

tinh dugc ly.
Tinh trang ky thuit ciia sang ché

Diosmin 13 tén goi quéc té chung duoc ding dé chi hop chit 7-[[6-O-(6-
Deoxy-o-L-mannopyranosyl)-B-D-gluocopyranosyl]oxy-5-hydroxy-2-(3-
hydroxy-4-metoxyphenyl)-4H-1-benzopyran-4-on (CAS 520-27-4), c6 ciu tric

hoéa hoc sau:

Diosmin 12 mot flavonoit glycozit ¢ ngudn gbe trong tu nhién c6 thé thu

duoc tir nhiéu nguon thue vat khac nhau.

Diosmin dugc dung trong diéu tri nho hoat tinh duge ly ctia n6 giéng nhu
chét bao vé mach va cai thién luu thong méu, vi thé hop chét nay duoc chi dinh

dé diéu trj hoi chung suy tinh mach man tinh chéng han.

Trong cong nghiép, diosmin thuong dugc san xuét tir flavonoit

hesperidin, d& dang c6 dugc bang cach chiét cac qua ho cam quyt.

V€ cau trac, diosmin chi khéc hesperidin ¢ lién ket do6i gitta cac nguyén tir
cacbon 2-3 cua vong trung tdm benzopyran-4-on, vi thé hesperidin ¢é cau tric

hoéa hoc sau:
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Do d6, dé san xuét diosmin tir hesperidin, lién két don nay phai dugc oxy

hoa thanh lién két doi.

O giai phap k§y thuat di biét, mot sé quy trinh d& dugc mé ta dé chuyén
héa hesperidin thanh diosmin, thich hop dugc thuc hién trong cong nghiép. Hiu
hét cac quy trinh nay déu dua trén viéc sit dung cac halogen, d6 1a iot hoic
brom, d& tién hanh budc oxy hoa, thudng bing co ché halogen hoéa/loai

hydrohalogenua dé thu dugc lién két doi.

Doi khi, cdc nhém hydroxyl cua hesperidin phai dugc bao vé trude khi

tién hanh budc halogen hoéa/loai hydrohalogenua.

Mot trong nhing khoé khan chinh ma cac quy trinh niy phai déi mit d6 1a
phai dac biét quan tam dén viéc loai bo cac san phém phu hoac cac chét trung
gian duoc iot hoa hodc brom héa sinh ra trong quy trinh nay, dé thu duoc
diosmin ¢6 muc tinh khiét chép nhan dugc theo yéu cau, vi du, theo dugc dién

chau Au, luong iot dugc cho phép t6i da 13 1000 ppm (0,1%).

Trong cac quy trinh dugc md ta tur trude dén nay, viéc loai bo iot hoac
brom ludn can céc diéu kién bazo, hoac bang cach xir ly bang dung dich kiém
rugu nudc hodc, theo cach khac, bang cac bazo hitu co, nhu morpholin hoac

pyridin.

Do d6, vi du, trong don yéu cau cép patent Ptic sé DE2602314-A1 m6 ta
quy trinh diéu ché diosmin, trong d6 diu tién hesperidin duoc axetyl hoa bing

anhydrit axetic, dé bao vé cac nhém hydroxyl. Hesperidin dugc axetyl héa thu
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dugce duoc tach ra, va sau dé dugc oxy hoa bang cach xir Iy bang brom trong
dung modi nhu etyl axetat, etylen clorua hoac axit axetic. Cac budc loai hydro
bromua va loai axetyl cubi cing duoc tién hanh trong dung dich kiém ruou
nuée, bang cach xir Iy bang hdn hop clia metanol va dung dich nuéc natri
hydroxit. Diosmin thé thu duoc nhu vy duoc tai két tinh, vi du bang cach hoa
tan n6 trong dung dich natri hydroxit trong hoén hop nuéc/metanol/pyridin, va

sau do axit hoa bang axit axetic dé két tiia diosmin.

Trong don yéu cau cip patent TAy Ban Nha s6 ES440427 mo ta quy trinh
trong d6 dau tién hesperidin ciing dugc axetyl héa bang anhydrit axetic, bang
cach sir dung pyridin 1am chét xuc tic, va sau d6 dugc brom héa bing N-
bromosucxinimit trong axit axetic va khi c6 mat bezoyl peroxit. Cac budc loai
hydro bromua va loai axetyl cudi cling ciing dugc tién hanh bang cach xir ly
bang dung dich kiém ruou nudc, sir dung hdn hop ctia etanol va dung dich nude

natri hydroxit.

Theo céach khéc, trong don yéu cau cip patent Y sé IT1150612-B di dé
xuét viéc sir dung mot chit xuc tac chuyén pha dé loai hydro bromua va loai
axetyl hoan toan su dung cac diéu kién nhe. Do dé, theo quy trinh nay,
hesperidin dugc axetyl hoa diu tién duoc brom héa bing brom trong 1,2-
dicloetan, va tién hanh budc loai hydro bromua va loai axetyl sau d6 trong hé
hai pha benzen/nudc hodc toluen/nudc st dung n-tetrabutylamoni sulfat lam

chét xtc tac chuyén pha.

Céc quy trinh khac dugc mé ta trong giai phap ki thuat da biét, dé cép
dén quy trinh diéu ché diosmin bang cach halogen hoéa/loai hydrohalogenua
hesperidin khéng dugc bao vé, bang cach tién hanh phan Gng trong dung moi
hitu co ¢6 tinh bazo yéu, tdt hon 13 pyridin, nhu duoc mé ta trong don yéu cau

cAp patent Pirc s6 DE2740950-A1.
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Tuong tu, trong don yéu ciu cip patent Bi sé BE904614-A1 d& md ta
rang, hesperidin c6 thé dugc iot héa bang cach sir dung dung méi hitu co tro,
nhu dimetylformamit hodc dimetylsulfoxit, 1am dung méi thay thé cho viéc st
dung dung mai pyridin, nhung chita mét luong bazo nhét dinh dé cho phép loai

bo iot.

Trong cong bd don yéu ciu cip patent quic t& s6 WO00/11009-A2 md ta
quy trinh san xuit diosmin c¢6 ham luong iot thip bang cach cho hesperidin phan
ung véi iot trong pyridin chra bazo vo co véi lugng xuc tac, vi du, natri
hydroxit, kali hydroxit hodc canxi cacbonat. Luong iot du ¢ thé van dugc lam

gidm bang cach xir ly san phadm cudi bang morpholin.

Do d6, mic du cho dén nay nhiéu quy trinh thay thé khac nhau da duoc dé
xuét trong giai phap k¥ thuat da biét, nhung quy trinh san xuit diosmin van con
1a thir thach, dic biét 1a viéc san xuét hop chét ndy véi ham luong iot va/hodc

ham lugng brom thap va sir dung quy trinh kha thi trong céng nghiép va kinh té.

Cu thé 13, theo cach nay hozc cach khéc, tit ca cac phuong phap dugce dé
xuét déu doi hoi st dung nhiéu loai dung méi hiru co khac nhau, va do do,
diosmin dugc san xut chic chin chira cac dung méi hitu co du, ma khong mong
mudn st dung lam duogc chat. Hon thé nita, viéc sir dung cac dung méi hiru co
trong cong nghiép luén ludn gy doc hai, vi ching c6 tic dong 16n dén moi
truong va cling c¢6 thé tiém an cac nguy hiém dbi véi sirc khoe nghé nghiép cua

cong nhan, ngoai viéc chi phi san xuat tang.

Vi thé, mong mudn phat trién moét phwong phép san xuét diosmin khac ¢
do tinh khiét cao, dic biét c6 ham luong iot va/hodc brom thap, va tranh duoc

viéc st dung cac dung mdi hiru co.
Ban chat ky thuat cia sang che

Muc dich cua sédng ché 1a quy trinh diéu ché diosmin.
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Theo khia canh thir hai, sdng ché dé cap dén diosmin dugc san xuat bang

quy trinh nay.
MO ta chi tiét sang ché

Theo khia canh tht nhét, sang ché dé cap dén quy trinh diéu ché diosmin

tir hesperidin bao gdm céc budc sau:
a) axyl hoa hesperidin bang anhydrit cta axit C,-C, carboxylic;

b) xt Iy hén hop thu duoc & budc a) bang halogen duoc chon tir iot va

brom trong mdi trudng nudc;

¢) xur ly hdn hop thu dugc & budc b) bing bazo vb co dé dat duogc gia tri

pH nim trong khoang tir 3,5 dén 6,5;

d) loai axyl diosmin dugc axyl héa thu duoc & budc ¢) bang cach xtr Iy

bing bazo vd co, cu thé 1a dung dich nude cia bazo vo co;

trong d6 dung moi hiru co khong dugc bd sung véo trong sudt quy trinh

nay.

Ngac nhién 13, cac tic gia cia sang ché da phat trién mot quy trinh mdi
ma cho phép san xuat diosmin c6 do tinh khiét dugc cai thién, do la c6 ham
lugng iot va brom thap ma khong can sir dung cac dung moi hiru co trong suét

quy trinh.

Quy trinh theo sing ché lién quan dén viéc diéu ché diosmin tir
hesperidin. Hesperidin 1a tén goi chung cua hop chat (28S)-7-[[6-O-(6-deoxy-a-
L-mannopyranosyl)-p-D-glucopyranosyl]oxy]-5-hydroxy-2-(3-hydroxy-4-
metoxyphenyl)-2,3-dihydro-4H-1-benzopyran-4-on (CAS 520-26-3). Hesperidin
1a hop chét c6 ngudn gbe trong tu nhién, thu dugc tr cic qua ho cam quyt, va

san co trén thi truong tu mot vai nguon.
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Quy trinh nay bao oOm dau tién diéu ché din xudt duoc axyl héa cia
hesperidin, sau d6 oxy héa bang co ché halogen héa/loai hydrohalogenua, dé thu
duoc diosmin dugc axyl hda, cudi cung loai axyl dé thu dugc diosmin. Quy trinh
nay dugc thé hién bing so dd trong hinh v& minh hoa sau, du t6t hon 13 cac chat

trung gian dugc mo ta khong dugc tach ra trong quy trinh:

OCOR ROCO @]

OCOR ROCO O
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Trong budc a) ciia quy trinh hesperidin dugc bdo vé, tic 1a, cac nhom
hydroxyl (OH) ctia né dugc chuyén héa thanh cac nhém axyl (O-CO-C.; alkyl).
Pé két thic, hesperidin phan tng véi anhydrit ciia axit C,-C4 carboxylic (sau
day cling dugc goi la anhydrit cda axit C,-C4 carboxylic) dé thu duoc hesperidin
dugc axyl hoa, va axit C,-C, carboxylic tuong Umg dugc giai phdng vao moi

truong phan Ung.

Anhydrit cta axit C,-C, carboxylic 1a chét phan tmg duoc ding dé axyl
héa hesperidin, va n6 cling déng vai tro 1a dung méi duy nhét trong budc nay.
Tét hon 14 né duoc dung véi lugng theo hé s6 ty luong, tic 1a ty 1€ mol cua
anhydrit: hesperidin 1a khodng 8, nhu vay tdm phéan tir anhydrit cua axit C,-Cy
carboxylic cAn dé axyl hoa tdam nhém hydroxyl c¢6 mit trong mdi phan tir
hesperidin, vi thé hau nhu toan bd anhydrit cla axit C,-C4 carboxylic duge sir
dung duogc tiéu thu trong bude nay, dé thu duogc hesperidin duoc axyl hoa va axit
C,-C,4 carboxylic. Cudi cing néu mét lugng nhd anhydrit cta axit C,-C,
carboxylic con lai khong dugc phan ung, thi n6 s€ dugc thiy phan thanh axit C,-

C4 carboxylic & céc giai doan chira nudce sau do.

Tét hon 14, chat xtc tac duge ding cho phan tng axyl héa cla budc a).
Tt hon 14 chat xtc tac nay dugc chon tUr natri axetat va kali axetat. Tt hon 13,

kali axetat dugc dung lam chét xtc tac.

Tét hon 14, chét xuc tic nay duoc dung vé6i ty 16 mol nim trong khoang tir

0,1 d&én 1, so v&i hesperidin.

Anhydrit cua axit C,-C,4 carboxylic dugc chon tir anhydrit axetic, anhydrit
propanoic, anhydrit butanoic va hdn hop ctia chiing. Theo mét phuwong 4n dugc
uu tién cua sang ché, anhydrit axetic duoc sir dung. Theo phuong 4n duogc uu
tién nay, hesperidin dugc axetyl hda duoc tao ra, va axit axetic dugc giai phong

vao moi truong phan ung.
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Tét hon 14 phan tng dugc tién hanh & nhiét d6 nim trong khoang tir 90°C
dén 150°C, t4t hon nita 12 phan Gmg duoc tién hanh & nhiét 6 ndm trong khoang
tir 110°C dén 140°C.

Tét hon 1a phan tng duoc tién hanh trong diéu kién khudy trong khoang
thdi gian nam trong khoang tir 0,25 gid dén 6 giv, tot hon nita 13 nim trong

khoang tir 0,5 gid dén 3 gio.

Tiép d6, tot hon 1a hdn hop phan tmg dugc 1am ngudi dén nhiét d6 dusi
90°C, t6t hon 1 duge 1am ngudi dén nhiét d6 nim trong khoang tir 30°C dén

90°C.

Trong budc b) ctia quy trinh, hon hop phan tmg thu dugc & bude a), ma
khéng tach hesperidin dugc axyl hoéa, dugc xir ly truc tiép bang halogen duoc
chon tir iot va brom. T4t hon 13 chéit phan tng halogen dugc ding trong moi

trrong chira nude, cu the 1a trong dung méi nuée.

Trong budc nay, hesperidin d& axyl hoa dugc oxy héda thanh diosmin
duoc axyl hoéa nho co ché halogen hoéa va loai hydrohalogenua. Do do, bang
cach phan ung véi halogen phan tir (X,), hodc iot phan tir (I;) hodc brom phén tur
(Br,), dau tién nguyén tir halogen duoc bd sung vao vi tri 3 cua axyl hesperidin,
va sau d6 mot lién két d6i duogc tao thanh bang cach giai phong hydro halogenua
(hydro iodua, HI, hodc hydro bromua, HBr), do d6 thu duogc diosmin dugc axyl

hoa.

Theo mdt phuong an, halogen dugc sur dung trong budc b) cd thé duogc bd
sung & dang halogen phan tir (X,). T6t hon 1a halogen duge st dung véi lugng

theo hé s ty lugng.

Theo mét phuong 4n khac, tién halogen, d6 14 halogenua kim loai kiém
hodc halogenua kim loai kiém thd, dugc oxy héa trong mdi trudng phan tmg nho

chét oxy hoa, ciing ¢6 thé duoc sir dung dé halogen phan tir (X,) dugc tao thanh

-0



32231

tai chd. Tién halogen ciing c6 thé duoc bd sung véi luong theo hé s6 ty lugng va
chét oxy héa dugc sir dung véi luong theo hé sd ty lwong. Sau d6, halogen phan

tir dugc tong hop tai chd véi lugng theo hé s ty luong.

Theo mot phuong an khéc, halogen phan tir dugc sir dung véi lugng xtic
tac va chit oxy hoa duoc st dung véi lugng theo hé s6 ty luong. Theo phuong
an nay hydro halogenua dugc giai phong (nho loai hydrohalogenua 3-
halogenohesperidin dugc axyl hoa) s€ lai dugc oxy hoa thanh halogen phén tur

va dugc s dung lai trong phan Ung.

Theo mdt phuong an khéc, halogenua dugce sir dung vé1 lugng xuc tac va
chét oxy hoa duge sir dung v6i lugng theo hé s6 ty luong. Theo phuong 4n nay,
lurong xuc tac cua halogen phan tir duoc téng hop tai chd va hydro halogenua
duoc giai phong (nho loai hydrohalogenua 3-halogenohesperidin dugc axyl hoa)

s& lai duogc oxy hoa thanh halogen phén tir va dugc str dung lai trong phan ung.

Thuat ngit "luvong xuc tac" nhu dugc sur dung & day c6 nghia la lugng nim

trong khoang tu 0,01 dén 0,2 mol, so véi hesperidin duoc axyl héa.

Thuét ngir "luong theo hé s ty luong" nhu dugc sir dung & ddy c6 nghia
12 Ivong nam trong khoang tir 0,8 dén 1,2 mol, tét hon 14 nim trong khoang tir

0,9 dén 1,1 mol, so véi hesperidin dugc axyl hoa. |

Khi tién halogen duoc sir dung, t6t hon 1a tién halogen nay dugc chon tir
nhém bao gém natri iodua (Nal), kali iodua (KI), canxi iodua (Cal,), magie
iodua (Mgl,), natri bromua (NaBr), kali bromua (KBr), canxi bromua (CaBr»),
magie bromua (MgBr;,), va hdn hgp ctia chung; t5t hon nita 14 duoc chon tir natri
iodua, kali iodua, natri bromua va kali bromua. Viéc st dung tién halogen c6 uu
diém 1a hydrohalogenua duoc giai phéng khi tao ra lién két dobi c6 thé duoc oxy
hoéa lai bang chat oxy hoa thanh halogen phan tir, ma c6 thé duoc sir dung lai

trong phan ung.
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Theo mdt phuong 4n cia sang ché, halogen duoc st dung & bude b) 1a iot
(I,). Theo mdt phwong 4n duge wu tién hon, tién halogen duoc st dung duoc
chon tir, natri iodua, kali iodua, canxi iodua, magie iodua va hon hop cia chung,
t6t hon 1a dugc chon tir natri iodua, kali iodua va hdn hop ctia chiing dé tao

thanh iot tai chd.

Theo mét phuong 4n khic ciia sing ché, halogen dugc sir dung & budc b)
1a brom (Br,). Theo mdt phuong 4n dugc wu tién hon, tién halogen duogc st dung
duoc chon tir natri bromua, kali bromua, canxi bromua, magie bromua, va hon
hop cua ching, tot hon 1a dugc chon tir natri bromua, kali bromua va hén hop

ctia ching dé tao thanh brom tai ch.

Tt hon 1 chét oxy héa ma c6 thé duoc sir dung & bude b) theo sang ché
duoge chon tir nhém bao gdm hydro peroxit, natri percacbonat, kali percacbonat,
natri perborat, kali perborat, natri permanganat, kali permanganat, natri
dicromat, kali dicromat, va cac hydrat cua ching. Do d96, vi du, kali percacbonat
thuong sin c6 & dang monohydrat (K,C,04.H,0); natri perborat thuong sén co &
dang dugc hydrat hoa, hoac monohydrat (NaBO;.H,0), trihydrat (NaBO;.3H,0)
hoc tetrahydrat (NaBOs.4H,0); kali perborat thuong sin c6 & dang monohydrat
(2KBO;.H,0); natri permanganat thudng sin c6 & dang dugc hydrat hoa, hodc
monohydrat (NaMnQO,.H,0) hodc trihydrat (NaMnO,-3H,0); va natri dicromat
thuong sin c¢6 & dang dihydrat (Na,Cr,07.2H,0); vi thé tat ca cic hop chat nay
déu 1a cac dang hydrat héa ctia chit chdng oxy héa thich hop cho budc b). Natri
percacbonat (Na,CO;.3/2H,0,), 1a san phém cOng cua natri cacbonat va hydro

peroxit.

Tét hon 1a chat oxy hoéa duge sir dung v6i lugng nam trong khoang tir 1

dén 1,5 duong lugng mol so véi hesperidin duoc axyl hoa.

Theo mdt phuong an dugc uu tién cia sang ché, chat oxy hoéa trong budc

b) 1a hydro peroxit.
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Néu chit oxy héa 1a hydro peroxit, tot hon 13 né duoc bd sung & dang
dung dich nude, t6t hon nita 13 c6 ndng d6 nim trong khoang tir 3 dén 50%, tot
hon nifa 1 ¢6 ndéng d6 ndm trong khoang tir 4 dén 30%, trong d6 phan trim la

theo trong luong (trong lugng/trong luong).

Theo mét phuong 4n duge wu tién khéc cia sang ché, chit oxy hoa trong
budc b) dugc chon tir natri percacbonat, kali percacbonat, natri perborat, kali
perborat, va cac hydrat cta chang, tot hon 1a dugc chon tir natri perborat, kali
perborat va cdc hydrat cua ching, t5t hon nita 1a chit oxy hoéa ndy 13 natri

perborat hodc cac hydrat cta nd.

Tét hon 14 axit v co manh ciing duoc bd sung vao budce b), ciing véi chit
oxy hoa va halogen. Tt hon 14 axit vé co manh dugc chon tir axit clohydric,
axit nitric hodc axit sulphuric. Axit sulphuric dugc uu tién. Tt hon 13 axit vo co
manh duoc st dung vdi ty 1€ mol nam trong khoang tur 0,001 dén 0,01 so véi

hesperidin dugc axyl hoa.
Tét hon 14 phan tng & bude b) duge tién hanh & cac diéu kién hdi luu.

O budc ¢) ciia quy trinh, hdn hop phan tmg thu duge & bude b) duoc xir ly
bang bazo v6 co dé dat dugc gia tri pH nim trong khoang tir 3,5 dén 6,5. Bazo
v co ¢6 thé duge bd sung vao hdn hop phan tmg chira nude & dang rin hodc &

dang dung dich chtra nudc.

Tt hon 13 bazo vd co & bude ¢) duoe chon tir hydroxit kiém, hydroxit
kiém thd, cacbonat kiém, cacbonat kiém thd, bicacbonat kiém va bicacbonat
kiém thé, t6t hon 13 duoc chon tir nhém bao gém natri hydroxit, kali hydroxit,
canxi hydroxit, magie hydroxit, natri cacbonat, kali cacbonat, canxi cacbonat,

magie cacbonat, cac hydrat ctia ching, va hdn hop cta chiing.

Theo mot phuong &n cua sang ché, bazo vo co trong budc c) duge chon tur

nhém bao gdm natri hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit, va
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hén hop cua chung, tot hon 1a duge chon tir natri hydroxit, kali hydroxit va hén

hop cua chiing, va t6t hon nita 14 kali hydroxit.

Theo mot phuong 4n khéc ciia sang ché, bazo v6 co trong bude c) dugc
chon tir nhém bao gém natri cacbonat, kali cacbonat, canxi cacbonat, magie
cacbonat, cac hydrat ciia ching, va hon hgp ctia chiing, t6t hon 1a duoc chon tir
natri cacbonat, kali cacbonat, cac hydrat cua chung va hén hop cia ching, t6t

hon ntra la natri cacbonat hodc céc hydrat cua no.

O buée ¢), mdi trudng axit manh ciia hdn hgp phan tmg thu dugc & budce
b) duoc trung hda mét phan, cho dén khi dat dén dé pH nim trong khoang tir 3,5
dén 6,5, t6t hon 1a dat dén dd pH nam trong khoang tur 4,0 dén 6,0, va tét hon

nita 12 dat dén do pH nam trong khoang tu 4,5 dén 5.5.

Tét hon 12 viée xir Iy ndy duogc tién hanh & nhiét d6 nim trong khoang tir
90°C dén 125°C, tdt hon nita 12 duoc tién hanh & nhiét d6 nam trong khoang tir
100°C dén 120°C, tdt hon 1 trong khoang thoi gian tir 0,5 dén 10 gio, tot hon

nira 12 ndm trong khoang tir 1 dén 8 gio.

D3 nhén thiy ring bang cach xir Iy bing bazo v6 co ndy sau budc oxy héa
b), cho dén khi dat dén gia tri pH cu thé, diosmin dugc axyl héa thu duogc & giai
doan nay cua quy trinh cé ham lugng halogen rat thap, hoic brom hodc iot, tiy
thudc vao halogen dugce st dung & budc oxy hoa b), d6 la dudi 1000ppm. Theo
cach nay, quy trinh theo sang ché d& xuat viéc loai halogen hiéu qua, hogc loai

brom hodc loai iot, cua diosmin van trong cac diéu kién axit.

Thuc t& nay 13 ngac nhién, vi & giai phap k¥ thuat da biét d& boc 1 rang
dé dat duogc viée loai hydrohalogenua hoan toan va dé l1am giam lugng iot hodc
brom dén murc c6 thé chip nhan duoc thi cin phai c6 cac diéu kién bazo, bang
cach xir Iy bang dung dich kiém ruou nudc hodc bang dung mdi bazo hiru co,

nhu morpholin hodc pyridin.
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Phuong phap theo sang ché tranh duoc viée xir Iy bang dung dich kiém

sau do c¢6 lién quan dén viéc st dung dung mdi hitu co.

Budc ¢) cua quy trinh theo sang ché, c6 lién quan dén viéc xir Iy bang
bazo vd co cho dén khi dat dén gia tri pH cu thé, dugc coi 1a budce chinh dé loai

halogen hoan toan diosmin dugc axyl hoéa.

Qua thue, d3 nhén thiy ring sau budc b) ham lugng iot hodc brom cua
diosmin duoc axyl héa thu dugc 13 khoang 5%, ma 1a mic cao khong thé chap
nhan duoc, va 1a két qua cua viéc con lai cac chét trung gian duogc halogen héa

va/hoidc san pham phu duoc halogen héa.

Ngac nhién 13, sau budc c) diosmin dugc axyl héa c6 ham lugng iot hodc

brom nhé hon 0,1%.

Ham luong halogen dugc x4c dinh bing thir nghiém do dién thé sau khi
d6t chay oxy, theo cac phuong phap 2.2.36 (x4c dinh ndng d6 ion bang phép do
dién thé str dung cac dién cuc chon loc ion) va 2.5.10 (phuong phép binh-oxy)

duoc mo ta trong ban tai ban 8.3 cua duogc dién chau Au.

Cudi cung, ¢ budc d) diosmin dugce axyl hoa dugc loai axyl bang cach xur

ly bang bazo v6 co chira nuée.

Bazo vo co trong bude d) co thé duoc st dung & dang rén hoic & dang
dung dich nu6c. Tt hon 1a bazo v6 co duoc chon tir hydroxit kiém, hydroxit
kiém thd, cacbonat kiém, cacbonat kiém thd, bicacbonat kiém va bicacbonat
kiém tho, t6t hon 1a dugc chon tir nhém bao gém natri hydroxit, kali hydroxit,
canxi hydroxit, magie hydroxit, natri cacbonat, kali cacbonat, canxi cacbonat,
magie cacbonat, cac hydrat ctia ching, va hdn hop cta ching; t6t hon nita la
duoc chon tir nhém bao gbém natri hydroxit, kali hydroxit, canxi hydroxit, magie
hydroxit va hdn hop ciia ching, ciing tot hon 14 dugc chon tlr natri hydroxit va

kali hydroxit va hon hop ctia chung, va ciing t6t hon nita 14 natri hydroxit.
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Sau khi bd sung bazo v6 co & bude d), tot hon 13 d6 pH clia méi truong

phan Gmg 16n hon 11, tét hon nita 13 16n hon 12, va t6t hon nita 1a 16n hon 13.

Diosmin sau d6 c¢6 thé duge tach bing cach bd sung axit v co vao moi
trudng phéan ng, nhd viy diosmin duge két tia va c6 thé dugc thu héi bang
cach loc. Tét hon 13 axit v6 co 13 axit sulphuric. Tét hon 14 d6 pH cia méi
trudng phan tng sau khi bo sung axit khoang 13 nim trong khoang tir 6,5 dén

8,5, tt hon nita nam trong khoang tir 7,0 dén 8,0.

T4t ca cac phuong 4n cu thé va céc lua chon duogc wu tién duge mo ta trén
day cho mdi budc trong s6 cac budc a), b), ¢) va d) clia quy trinh c6 thé doc 1ap
duoc két hop véi tat ca cac phuong an cu thé va céc lua chon duoc wu tién cia
céc budc khac. Do d6, sang ché d& xut tit ca cac t6 hop cb thé cb clia cac
phuong an cu thé va céc lua chon duoc uu tién duge mo ta trén day ciia moi

trong sO cac budc nay.

Theo mot phuong an dugc uu tién, sang ché @ xuét quy trinh diéu ché

diosmin tur hesperidin bao gém céc budce sau:

a) axyl héa hesperidin bang anhydrit ctia axit C,-C4 carboxylic, t6t hon 13
bang anhydrit axetic;

b) xt Iy hdn hop thu duoc & budc a) bang hydro peroxit va hop chét iot
(cu thé 13 vdi lugng xuc tac) duge chon tir iot phan tir (I,), natri iodua, kali
iodua, canxi iodua, magie iodua va hdn hop cua ching, t6t hon 1a dugc chon tir

natri iodua, kali iodua va hon hop ctia ching, va tot hon nita 1a natri iodua;

¢) x Iy hdn hop thu dugc & bude b) bing bazo vé co duoe chon tir natri
hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit va hon hop cta ching,
t5t hon 14 dugc chon tir natri hydroxit, kali hydroxit va hon hop cia ching, tot

hon nita 12 kali hydroxit, dé dat dugc gia tri pH nim trong khoang tir 3,5 dén
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6,5, tét hon 1a nam trong khoang tir 4,0 dén 6,0, t6t hon nita 13 ndm trong

khoéng tir 4,5 dén 5,5;

d) loai axyl diosmin dugc axyl hoa thu dugc & budc c) bang cach xir ly
bang bazo v6 co, t6t hon 1a biang dung dich nuéc cia bazo vé co, duge chon tir
natri hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t6t hon 1a duogc

chon tir natri hydroxit va kali hydroxit;

trong d6 dung moi hitu co khong dugce bd sung vao trong sudt quy trinh

nay.

Theo mdt phuong 4n dugc wu tién khac, sang ché & cap dén quy trinh

diéu ché diosmin tir hesperidin bao gém céc budce sau:

a) axyl hoa hesperidin bing anhydrit ctia axit C,-C, carboxylic, t6t hon 1a
bing anhydrit axetic; |

b) xtt Iy hén hop thu dugc & bude a) bang hydro peroxit va hop chét brom
(cu thé 13 v6i luong xtc tac) dugc chon tir brom phén ti (Br,), natri bromua, kali
bromua, canxi bromua, magie bromua, va hén hop cta ching, t6t hon 1a duge

chon tir natri bromua, kali bromua va hon hop cua chiing;

¢) xir Iy hdn hop thu duge & budc b) bang bazo vo co dugce chon tir natri
hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit va hdn hgp cta chung,
tt hon 13 dugc chon tir natri hydroxit, kali hydroxit va hdn hop cuia ching, t6t
hon nita 12 kali hydroxit, dé dat duoc gia tri pH nam trong khoang tir 3,5 dén
6,5, tot hon 13 nim trong khoang tir 4,0 dén 6,0, t6t hon nita 1a niam trong

khoang tur 4,5 dén 5,5;

d) loai axyl diosmin dugc axyl hoa thu dugc ¢ budce c) bang cach xir ly
b.;fmg bazo v co, tot hon 1a dung dich nuéc cia bazo vo co, dugce chon tir natri
hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t6t hon 13 duoc chon

tur natri hydroxit va kali hydroxit;
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trong d6 dung méi hiru co khéng dugc bd sung vio trong sudt quy trinh

nay.

Theo mét phuong an dugc uu tién khac, sang ché @ cap dén quy trinh

diéu che diosmin tir hesperidin bao gdm céc budc sau:

a) axyl hoa hesperidin bing anhydrit cta axit C,-C, carboxylic, t6t hon 13
bang anhydrit axetic;

b) xtt Iy hdn hop thu duoc & buée a) bang chat oxy héa duoc chon tir natri
percacbonat, kali percacbonat, natri perborat, kali perborat, va cac hydrat cua
chung, tét hon 1a dugc chon tir natri perborat, kali perborat va cac hydrat cta
chung, t5t hon nita 14 chét oxy héa nay 13 natri perborat hodc cac hydrat cia
chung, va hop chét iot (cu thé 13 v&i lugng xtic tic) duogc chon tir iot phéan ti (1),
natri iodua, kali iodua, canxi iodua, magie iodua va hdn hop cta chung, tét hon
14 duoc chon tir natri iodua, kali iodua va hon hop cia ching, va tét hon nita 1a

natri iodua;

¢) xtr Iy hén hop thu duge & bude b) bang bazo v co dugc chon tir natri
hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit va hdn hop cta chung,
t6t hon 1a dugc chon tir natri hydroxit, kali hydroxit va hdn hop ctia ching, t6t
hon nita 1a kali hydroxit, d dat dén gia tri pH nam trong khoang tir 3,5 dén 6,5,
t5t hon 14 nim trong khoang tir 4,0 dén 6,0, tét hon nita 13 nam trong khoang tir

4.5 dén 5,5;

d) loai axyl diosmin dugc axyl hoa thu dugc & budc c) bang cach xu ly
bang bazo v6 co, tot hon 13 dung dich nuéc cla bazo vo co, duge chon tlr natri
hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t6t hon 13 dugc chon

tur natri hydroxit va kali hydroxit;

trong d6 dung moi hiru co khong dugce bd sung véao trong sudt quy trinh

nay.
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Theo mdt phuong an dugc uu tién khac, sang ché d& xuét quy trinh diéu

ché diosmin tir hesperidin bao gdm céc buéc sau:

a) axyl héa hesperidin bang anhydrit ctia axit C,-C, carboxylic, t6t hon 1a
bing anhydrit axetic;

b) xir Iy hon hop thu dugce & buéde a) bing chat oxy héa dugc chon tir natri
percacbonat, kali percacbonat, natri perborat, kali perborat, va cac hydrat cua
ching, t6t hon 13 dugc chon tir natri perborat, kali perborat va cac hydrat cta
chiing, t6t hon nita 13 chat oxy hoa nay 14 natri perborat hoic cic hydrat cta né,
va hop chat brom (cu thé 12 véi lugng xtc tic) duge chon tlir brom phén t (Bry),
natri bromua, kali bromua, canxi bromua, magie bromua, va hon hop cua chung,

t5t hon 1a dugc chon tir natri bromua, kali bromua va hon hop cua ching;

¢) xir Iy hon hop thu duge & budc b) bang bazo v6 co duge chon tir natri
hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit va hon hop cta chiing,
t5t hon 1a dugc chon tir natri hydroxit, kali hydroxit va hdn hgp cta ching, tbt
hon nita 12 kali hydroxit, dé dat dén gia tri pH ndm trong khoang tir 3,5 dén 6,5,
t6t hon 1a ndm trong khoang tir 4,0 dén 6,0, t5t hon nira 13 ndm trong khoang tir

4,5 dén 5,5;

d) loai axyl diosmin dugc axyl héa thu dugc & budc c) bing cach xu ly
bé‘mg bazo v co, tot hon 1a dung dich nude cia bazo vo co, dugc chon tir natri
hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t6t hon 1a dugc chon

tur natri hydroxit va kali hydroxit;

trong d6 dung mdi hiru co khong dugce bd sung vao trong sudt quy trinh

nay.

Theo mot phuong 4n dugc uu tién, sang ché dé xuét quy trinh diéu ché

diosmin tir hesperidin bao gom céc budc sau:
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a) axyl hoa hesperidin bing anhydrit ctia axit C,-C, carboxylic, tot hon 1a
bang anhydrit axetic;

b) xtr Iy hdn hop thu duge & budc a) bang hydro peroxit va hop chét iot
(cu thé 13 véi luong xuc tac) duge chon tir iot phan tir (I,), natri iodua, kali
iodua, canxi iodua, magie iodua va hdn hop cua chung, t6t hon 1a dugc chon tir

natri iodua, kali iodua va hon hgp cua chiing, va t6t hon nita 1a natri iodua;

¢) xir Iy hén hop thu duge & bude b) bang bazo vé co duge chon tir natri
cacbonat, kali cacbonat, canxi cacbonat, magie cacbonat, cac hydrat cua ching
va hon hop ctia chiing, t5t hon 1a duoc chon tir natri cacbonat, kali cacbonat, cac
hydrat ciia chiing va hén hop cua chiing, t6t hon nita 13 bang natri cacbonat hosic
cac hydrat cda chung, dé dat dén gia tri pH nam trong khoang tir 3,5 dén 6,5, tot
hon 12 ndm trong khoang tir 4,0 dén 6,0, tot hon nita 1a nam trong khoang tir 4,5

dén 5.5;

d) loai axyl diosmin duoc axyl héa thu dugce & bude c) bang cach xir Iy
bang bazo vo co, t6t hon 1 dung dich nudc cia bazo vé co, dugc chon tir natri
hydroxit, kali hydroxit, canxi hydroxit, va magie hydroxit, t6t hon 1a duoc chon

tir natri hydroxit va kali hydroxit;

trong d6 dung moéi hitu co khong dugc b sung vao trong sudt quy trinh

nay.

Theo mdt phuong an dugc uu tién khac, sang ché dé xuét quy trinh diéu

ché diosmin tur hesperidin bao gdm céc budce sau:

a) axyl hoa hesperidin bang anhydrit cta axit C,-C, carboxylic, tot hon la
bang anhydrit axetic;

b) xtt Iy hén hop thu duoc & bude a) bang hydro peroxit va hop chat brom

(cu thé 13 véi luong xtc tac) duoc chon tlir brom phén tir (Br,), natri bromua, kali
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bromua, canxi bromua, magie bromua, va hon hgp cua ching, t6t hon la dugc

chon tir natri bromua, kali bromua va hon hgp cua ching;

¢) xtr Iy hén hop thu duoc & bude b) bing bazo v6 co duoc chon tir natri
cacbonat, kali cacbonat, canxi cacbonat, magie cacbonat, cac hydrat cia chung
va hon hop cua chiing, tot hon 1a dugc chon tir natri cacbonat, kali cacbonat, cac
hydrat ctia chiing va hdn hop ciia ching, tot hon nita 13 bing natri cacbonat hoic
céc hydrat cta chiing, dé dat dén gia tri pH nim trong khoang tir 3,5 dén 6,5, tdt
hon 13 vé6i lugng nam trong khoang tir 4,0 dén 6,0, tét hon nita 1 vé6i luvong ndm

trong khoang tir 4,5 dén 5,5;

d) loai axyl diosmin dugc axyl héa thu dugc & bude c) bang cach xi ly
béng bazo vo co, tot hon 12 dung dich nudc ctia bazo vo co, dugc chon tir natri
hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t5t hon 14 duoc chon

tir natri hydroxit va kali hydroxit;

trong d6 dung méi hiru co khéng duoc bd sung vao trong sudt quy trinh

nay.

Theo mét phuong an duogc wu tién khéc, sang ché dé xut quy trinh diéu

ché diosmin tir hesperidin bao gém cac budce sau:

a) axyl héa hesperidin bang anhydrit cua axit C,-C, carboxylic, t6t hon 14
bang anhydrit axetic;

b) xtr Iy hdn hop thu dugc & budce a) bang chét oxy hoa duge chon tir natri
percacbonat, kali percacbonat, natri perborat, kali perborat, va cac hydrat cua
chung, tot hon 13 dugc chon tir natri perborat, kali perborat va cac hydrat cia
ching, t6t hon nita 1a cht oxy héa nay 1a natri perborat hodc céc hydrat cia
ching, va hop chit iot (cu thé 1a v6i luong xuc tac) duge chon tir iot phén tir (L),

natri iodua, kali iodua, canxi iodua, magie iodua va hon hop cua ching, tot hon
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l1a dugc chon tir natri iodua, kali iodua va hon hgp cia ching, va tot hon nita 1a

natri iodua;

¢) xir Iy hdn hop thu duoc & bude b) biang bazo vo co duoc chon tir natri
cacbonat, kali cacbonat, canxi cacbonat, magie cacbonat, cac hydrat cia ching
va hén hop cta chung, t5t hon 1a duge chon tir natri cacbonat, kali cacbonat, cac
hydrat ctia chiing va hén hop ctia ching, t6t hon nita 14 bang natri cacbonat hodc
cac hydrat ciia chiing, dé dat dén gi4 tri pH ndm trong khoang tir 3,5 dén 6,5, tbt
hon 14 nim trong khoang tir 4,0 dén 6,0, t6t hon nita 1a ndm trong khoang tir 4,5

dén 5,5;

d) loai axyl diosmin duoc axyl héa thu duge & budc c) bang cach xu Iy
béng bazo vé co, tdt hon 1a dung dich nudc cia bazo v6 co, duge chon tir natri
‘hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t5t hon 1a duoc chon

tu natri hydroxit va kali hydroxit;

trong d6 dung méi hitu co khong dugc bd sung vao trong subt quy trinh

nay.

Theo mét phuong an duogc wu tién khéac, sang ché dé xuat quy trinh diéu

ché diosmin tir hesperidin bao gom cac budc sau:

a) axyl hoa hesperidin bang anhydrit ctia axit C,-C, carboxylic, tét hon 1a
bang anhydrit axetic;

b) xtr Iy hdn hop thu duge & budc a) bang chét oxy hoa duoc chon tir natri
percacbonat, kali percacbonat, natri perborat, kali perborat, va cac hydrat cia
ching, tdt hon 1a duoc chon tir natri perborat, kali perborat va cac hydrat cua
ching, tot hon nita 1a chét oxy hoa nay 1 natri perborat hodc céc hydrat cia
chung, va hop chét brom (cu thé 1a véi luong xuc tac) dugce chon tir brom phan

tor (Bry), natri bromua, kali bromua, canxi bromua, magie bromua, va hon hop
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cua chung, tot hon 1a dugc chon tir natri bromua, kali bromua va hén hop cua

chung;

¢) xir Iy hén hop thu duge & bude b) bang bazo vo co duoc chon tir natri
cacbonat, kali cacbonat, canxi cacbonat, magie cacbonat, cadc hydrat cua ching
va hon hop ctia chiing, t6t hon 1a duogc chon tir natri cacbonat, kali cacbonat, céac
hydrat cia ching va hon hop ctia chiing, t6t hon nita 13 bang natri cacbonat hozic
céc hydrat cua ching, dé dat dén gia tri pH nim trong khoang tir 3,5 dén 6,5, tot
hon 12 nim trong khoang tir 4,0 d&n 6,0, t6t hon nita 1a nam trong khoang tir 4,5

dén 5,5;

d) loai axyl diosmin duoc axyl héa thu dugc & bude c) bing cach xir ly
béng bazo v6 co, tot hon 1a dung dich nudc cua bazo vo co, dugc chon tur natri
hydroxit, kali hydroxit, canxi hydroxit va magie hydroxit, t6t hon 1a duoc chon

tir natri hydroxit va kali hydroxit;

trong d6 dung méi hitu co khong duoc bd sung vao trong sudt quy trinh

nay.

Tuy ¥, diosmin thu dugc sau bude d) ¢6 thé duoc tinh ché sau d6 bang

mdt hodc nhidu quy trinh két tinh trong méi trudong chira nudc.

Vi du, diosmin c6 thé duoc tai két tinh trong dung dich kiém chira
nuge/hydroxit kim/axit sulphuric, bang cach tao mim diosmin. Hydroxit kiém

1a natri hydroxit hoic kali hydroxit chang han.

Theo cach khac, hodc ngoai ra, diosmin co thé duoc tai két tinh béng cach
hoa tan trong dung dich kiém hydroxit kiém chtra nudc, va sau d6 axit hoa bang
axit sulphuric dé két tiia diosmin. Hydroxit kiém 14 natri hydroxit hoac kali

hydroxit chang han.

Phuong phép theo sang ché 14 ¢o loi cho nganh cong nghiép vi nd tranh

duoc viéc st dung cac dung moi hitu co trong sudt quy trinh.
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Viéc tréanh st dung cic dung moéi hitu co trong cic nha may san xuét héa
chit c6 mot vai wu diém. Trude hét, 1am giam tac dong 1én moi truong cia quy
trinh bing cach tranh xa cic dung méi vao nuée cong nghiép va ching duoc thai
dudi dang céc hop chit hitu co dé bay hoi (volatile organic compound-VOC).
Viéc nay ciing lam giam cdc mdi nguy hiém nghé nghiép tiém 4an dbi véi cong

nhén. Va con lam gidm dang ké chi phi san xuat.

Mit khac, 14n dAu tién quy trinh theo sang ché @ xuét diosmin c6 ham
luong halogen nho hon 1000 ppm va khong chira cac dung moéi hiru co du.
Lugng halogen c6 nghia 1a lugng brom trong truong hop brom dugc sir dung &
budc b) cua quy trinh, hodc c6 nghia 1a iot trong truong hop iot dugc st dung &

budc b) cua quy trinh.

Dung mbi hitu co duy nhét dugc sir dung trong phuong phép theo séng
ché 13 anhydrit cta axit C,-C4 carboxylic duoc sir dung trong buéc a), ma ddng
thoi 14 chat phan tng ctia quy trinh, vi thé dung méi nay duoc thiy phan hoan
toan thanh axit C,-C, carboxylic tuong ung, trong khi d6 axit C,-C, carboxylic
duoc giai phéng 1an luot duoc loai bé hoan toan khéi nude cong nghiép ¢ dang
cac mudi kiém hodc kiém thd duoc tao thanh béng cac bazo kiém hoic kiém thd,

ma c6 thé dugc st dung véi luong du trong cac bude ¢) va d) cia quy trinh.

Nhu véy, bang phuong phap theo sang ché, diosmin duoc san xuét trong

nghiép khong chira cac dung moi hiru co.
ghiep

Cu thé 13, diosmin thu dugc bang phuong phap theo sang ché khong chira
cac dung mdi rugu (nhu butanol, propanol, etanol hoac metanol), cac dung moi
amin (nhu pyridin hodc morpholin), cac dung moéi thom (nhu toluen), cac dung
moi amit (nhu dimetylformamit), cac dung mdi hitu co chira luvu huynh (nhu
dimetyl sulfoxit), hodc cac dung moi dugc halogen héa (nhu cloroform, etylen

clorua hoac diclorometan).
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Do d9, theo mot khia canh khac sang ché dé xuét diosmin thu duoc béng

quy trinh nay.

Theo mét phuong 4n duge wu tién, khia canh ndy cta sang ché dé cap dén
diosmin thu duoc bang quy trinh nay, khac biét & chd 13 hop chit nay c6 ham

lrong halogen nho hon 1000ppm, va khong chira cac dung moi hitu co du.

Theo mdt phuong an cu thé, sang ché dé cap dén diosmin thu dugc bing
quy trinh nay, khac biét & chd hop chét nay cé ham lugng iot nhé hon 1000ppm,
va khong chira cac dung méi hitu co du, trong truong hop iot duge st dung

trong budc b) cia quy trinh.

Theo mot phuong an cu thé khac, sang ché @ cap dén diosmin thu dugc
bing quy trinh nay, khac biét & chd hop chat nay c6 ham lwong brom nhoé hon
1000ppm, va khong chtra cac dung moi hitu co du, trong truong hop ma brom

duogc st dung trong budc b) cua quy trinh.

‘Luong halogen (iot hodc brom) duoc xac dinh bang thir nghiém do dién
thé sau khi d6t chay oxy, theo phuong phap 2.2.36 (xac dinh néng do ion bing
phép do dién thé st dung cac dién cuc chon loc ion) va 2.5.10 (phuong phap

binh-oxy) duoc mé ta trong ban tai ban 8.3 ctia dugc dién chau Au.

Vi du duéi day duoc dé xuit bang cach minh hoa va khong duoc hiéu 1a

lam gi6i han sang ché.
Vi du thue hién sang ché
Vidul

160g anhydrit axetic, 3g kali axetat va 120g hesperidin dugc bd sung vao
binh phéan tng. Sau d6, gia nhiét méi truong phan tng dén nhiét d6 nam trong
khoang tir 115 dén 120°C, duy tri nhiét do nay trong gin mot gid, va sau d6 lam

ngudi mdi trudng nay dén nhiét dé nam trong khoang tir 60 dén 70°C.
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Dung dich natri iodua trong nuéc (3,5g, 24mL) dugc bd sung vao binh
phan tmg, va dugc gia nhiét dén hoi luu. Sau d6, bd sung dung dich duoc tao
thanh bang 140mL hydro peroxit chira nuéc 5,4% (trong luong/trong lugng) va
70pl axit sulphuric 7,5N vao binh phan tmg, duy tri cac diéu kién hdi luu. Sau
d6, mdi truong phan tmg dugce 1am mat dén nhiét d6 ndm trong khoang tir 40
dén 50°C. Tiép d6, KOH (40g) duoc bd sung vao hdn hop phan tng dé duy tri
pH nim trong khoang tir 3,5 dén 5,5, hdn hop nay duoc gia nhiét dén nhiét do
nim trong khoang tir 115 dén 120°C trong tdi thiéu 3 gid, va sau d6 1am ngudi

dén nhiét d6 30°C.

Hbn hop phéan tmg dugce bd sung vao binh chira dung dich nuéec NaOH
(1200mL, 2,0-2,5M) va hdn hop nay duoc giir trong 90 phit, va sau d6 bd sung
axit sulphuric cho dén khi dat duoc do pH b::ing 7,5. Sau do, loc két tia va r&a

bang nudc dé thu dugc diosmin tho uét.

Diosmin thé thu dugce duge két tinh bang cach hoa tan hop chat nay trong
dung dich nuéc NaOH, va sau do axit hoa bang axit sulphuric cho dén khi két

tda san pham.

Loc chat ran, rra bang nudc va thu dugc 92g diosmin khé (hiéu suat

77%). D6 tinh khiét 90% HPLC.

Luong iot 12 750ppm nhu duogc xac dinh bang thir nghiém do dién thé sau
khi d6t chay oxy, theo cac phuong phap 2.2.36 (xac dinh ndng d6 ion bang phép
do dién thé st dung céc dién cuc chon loc ion) va 2.5.10 (phuong phap binh-

oxy) duoc mb ta trong ban tai ban 8.3 ciia duoc dién chau Au.
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YEU CAU BAO HO
1. Quy trinh diéu ché diosmin tir hesperidin bao gém céc budc sau:
a) axyl hoa hesperidin bing anhydrit cua axit C,-C, carboxylic;

b) xtr Iy hdn hop thu duge & bude a) bang halogen duoc chon tir iot va

brom, trong mdi trudng nudc;

¢) xtr Iy hdn hop thu duoc & bude b) bing bazo vé co dé dat duoc gia tri

pH nim trong khoang tir 3,5 dén 6,5;

d) loai axyl héa diosmin duoc axyl héa thu duoc & buée ¢) bing cach xir

Iy bang bazo vo co;

trong d6 dung méi hiru co khong duoc bd sung vao trong subt quy trinh

nay.

2. Quy trinh theo diém 1, trong do & budce a) chit xtc tac duogc st dung duoc

chon tir natri axetat va kali axetat.

3. Quy trinh theo diém 1 hoic 2, trong d6 anhydrit ctia axit C,-C, carboxylic

trong budc a) 1a anhydrit axetic.

4. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 halogen
duoc sit dung & bude b) 12 & dang halogen phén tir dugc thém vao theo hé sb ty

lugng.
5. Quy trinh theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 ¢ bude b):

i) halogen dugc st dung 1a halogen phén tir dugc tao thanh in sifu tir tién
chét halogen, trong do tién chit halogen duoc thém vao vé6i lugng theo hé sb ty
luong va bi oxy hda trong méi trudng phan tng véi s c6 mat ciia chat oxy héa

voi lugng theo hé sb ty luong;
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i1) halogen duogc st dung 1a & dang halogen phéan tir v4i mot lugng xtc tac,

va mot chat oxy hoa dugc sir dung voi luong theo hé s6 ty lugng; hoac

iii) halogen dugc st dung la halogen phan t& dugc tao thanh in sifu ti
halogenua, trong dé halogenua dugc st dung vi mot lugng xtic tdc va mot chét

oxy hoa dugc st dung voi lugng theo hé sO ty luong.

6. Quy trinh theo diém 5, trong dé chét oxy hoéa dugc chon tir nhém bao gém
hydro peroxit, natri percacbonat, kali percacbonat, natri perborat, kali perborat,
natri permanganat, kali permanganat, natri dicromat, kali dicromat, va céc

hydrat ctia ching.

7. Quy trinh theo diém 6, trong d6 chit oxy héa duoc chon tir natri percacbonat,

kali percacbonat, natri perborat, kali perborat va cac hydrat cua chung.

8. Quy trinh theo diém bat ky trong s6 cac diém tir 5 dén 7, trong d6 halogen 13
iot phan tir va dugc tao thanh in situ tu tién chét halogen nhu dugc dinh nghia
trong i) hodc tir halogenua nhu dugc dinh nghia trong iii) theo diém 5, va trong
d6 tién chét halogen hodc halogenua dugc chon tir natri iodua, kali iodua, canxi
iodua, magie iodua va hdn hop ctia chung, t6t hon 1a iodua duoc chon tir natri

iodua, kali iodua va hdon hop ctia chiing.

9. Quy trinh theo diém bat ky trong sb cac diém tir 5 d&én 7, trong d6 halogen 1a
brom phan tir va duoc tao thanh in situ tir tién chat halogen nhu dugc dinh nghia
trong i) hodc tir halogenua nhu dugc dinh nghia trong iii) theo diém 5, va trong
d6 tién chat halogen hoac halogenua dugc chon tir natri bromua, kali bromua,

canxi bromua, magie bromua, va hon hop ctua ching.

10. Quy trinh theo diém bat ky trong s6 cac diém tir 1 dén 9, trong d6 bazo v6 co
trong budc ¢) duge chon tir natri hydroxit, kali hydroxit, canxi hydroxit, magie
hydroxit, natri cacbonat, kali cacbonat, canxi cacbonat, magie cacbonat, céac

hydrat ctia chiing, va hdn hop ctia chung.
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11. Quy trinh theo diém 10, trong d6 bazo vo co dugc chon tir natri hydroxit,

kali hydroxit va hén hop ciia chung.

12. Quy trinh theo diém bt ky trong s cac diém tir 1 dén 11, trong d6 & budc c)

gia tri pH ndm trong khoang tir 4,5 dén 5,5.

13. Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 12, trong d6 diosmin

thu duogc sau bude d) duge tai két tinh trong méi truong chira nuée.
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