BAN MO TA GIAI PHAP HU'U iCH THUQC BANG PQC QUYEN

GIAI PHAP HU'U iCH
coneror st maroe 0 IR
CUC SO HUU TRI TUE
2-0002984

(51) C07J 75/00 (13) 'Y

2020.01
(21) 2-2022-00136 (22) 09/10/2017
(62) 1-2017-03985
(45) 25/09/2022 414 (43)

(73) Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam (VN)
18 Hoang Quoc Viét, Quan Cau Giay, Thanh Pho Ha Néi
(72) Luu btic Huy (VN).

(54) QUY TRINH PIEU CHE DEXAMETHASON AXETAT TU 9-ALPHA-HYDROXY
ANDROSTENDION

(57) Giai phap hiru ich dé& cap quy trinh diéu ché dexamethason axetat tir 9a- -hydroxy
androstendion (9a-OH AD) bao gom cac cong doan chinh sau: xir Iy 9a-OH AD bang axit
vo co trong dung moi khong proton tao thanh lién két doi A9(11); tao 1ap mach nhanh
pregnan ap dung phuong phap xyanhydrin; tao 1ap mach nhanh corticoit ap dung phuong
phap iot héa truc tiép C(21); axetyl hdéa nhom 17a-hydroxy va tach loai nhom 17a-
axetoxy, tao thanh A16(17); &p dung phuong phap héa hoc xir dung selen dioxit, tao 1ap
lién két A1(2); cong hop 1,4 xiic tac CuCl (I) vao hé théng A16-20-keto pregnan xir dung
tac nhan MeMgBr; cong hop HOBr vao A9(11), tach loai HBr tao thanh 9(11)-epoxit bang
dung dich 5% kiém, m& vong epoxit bang dung dich 70% HF va axetyl hoa nhom 21-
hydroxy bang Ac,O/Py. Quy trinh cho phép nhan duoc dexamethason axetat véi hiéu suat
25%.
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Linh vue k§ thuit dwoc dé cip

Giai phép hitu ich thudc linh vuc héa - duoc. Cu thé, giai phép hitu ich dé
cdp dén quy trinh didu ché hop chéit steroit 21-axetat pregn-11pB,170,21-
trihydroxy-160-metyl-9a-flo-1,4-dien-3,20-dion (dexamethason axetat) tir 9o-
hydroxy androstendion (9a- OH AD).

Tinh trang ky thuat cia giai phap hiru ich

Céac ché phrflm steroit ¢6 thé duoc Xép vao loai duoc phém duoc tiéu thu
rong rai nhat va ngay cang ting trong nganh cong nghiép dugc thé gibi, duoc su
dung 1am thudc chita rat nhiéu bénh khac nhau vi chung c6 pho hoat tinh rat
rong, nhiéu truong hop 12 liéu phap khong thé thay thé: thudc khang viém, tang
cuong mién dich, st dung trong sinh dé cé ké hoach tranh thu thai va chita vo
sinh, thudc lgi tiéu, chdng 130 hoa, tac nhan ddng hoa. Ching ciing duoc tng
dung thanh céng trong diéu tri ung thu vi, ung thu tuyén tién liét, ung thu tiy
xuong, ung thu mau, didu tri lofing xuong cling nhu tdc nhan thay thé trong diéu
tri chimg thiéu hocmon tuyén thuong thén, trong viéc ngan chin bénh nhdi méau
co tim, tac nhan khang nim, 13 thanh phan c6 hoat tinh chéng béo phi, ngan chan
va xtr Iy 1ay nhiém HIV, phdi ché thudc diéu tri bénh AID.

Dexamethason va cac dan xuét clia no, trong d6 cé dexamethason axetat
14 thude c6 céc tic dung chinh cia glucocorticoit : chéng viém, chéng di ung va
trc ché mién dich. V& hoat luc chéng viém, dexamethason manh hon
hydrococtison 30 14n, manh hon prednisolon 7 1an.

Dexamethason va dexamethason axetat duoc dung dé diéu tri cac bénh ma
corticosteroit dugc chi dinh (trlr suy tuyén thugng than) nhu séc do chdy mau, do
chén thuong, do ph?lu thuat, hodc do nhiém khuén, phﬁ nao do u ndo, cac benh
viém khép va mé mém nhu viém khép dang thép, diéu tri ngan ngdy di tmg cip
tinh tw khoi, nhu phi than kinh mach, hodc cac giai doan cap, néng 1€n clia cac
bénh di ung man tinh, nhu hen phé quan hoic bénh huyét thanh. Dung
dexamethason phai két hop véi didu tri khang sinh toan than va céc bién phap hd
trg, khi can. Dexamethason cung dugc dung tai chd dé bdi vao két mac, ong tai
ngoai hodc niém mac mii dé diéu tri triéu chimg viém hay di img & dng tai ngoai
hoic mat. Cac bénh nhan ung thu dang trai qua dot hoa tri liéu st dung
dexamethason dé chdng lai tac dung phu ctia viéc didu tri khéi u. Dexamethason
c6 thé 1am ting thém hiéu quéa chéng nén 6i cua co quan thu cam 5-HT3; véi
bénh u ndo dexamethason duoc st dung dé chéng lai su phat trién ctia qué trinh
gift nudc trong té bao (gdy phu thiing), n6 ciing c6 thé nén ép va thu nhé mat
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cach ngdu nhién céu tric ndo. Dexamethason cling dugc st dung nhu mét téc
nhén hoa tri liéu trong diéu tri cac bénh 4c tinh lién quan dén mau dic biét 1a
trong diéu tri ung thu bach cu, trong d6 dexamethason dugc st dung riéng 18
hogc phéi hop véi cac thube hoa tri lidu khac nhu thalidomid, lenalidomit hozc
mot hon hop clia adriamycin va vincristin. ..

Trén thé gidi dang c6 xu hudéng méi st dung phytosterol dugc thu hdi tir
phé phu thai cong nghiép gidy, cong nghiép mia dudng va cong nghiép tinh
luyén dau dau twong véi gia thanh rat ré thay thé cho nguyén liu truyén thng
diosgenin va solasodin gia thanh cao vi phai trdng trén dat nong nghiép nhidu
ndm méi c6 thé thu hoach.

Phytosterol dwoc chuyén héa vi sinh thanh androstendion (AD) va 9a- OH
AD. Hién nay, AD va 9a- OH AD 1a nguyén liéu dau dé tong hop cac loai thubc
géc steroit, trong d6 c6 dexamethason, dexamethason axetat, prednisolon,
betamethason, v.v.(US Pat. 5 792 859 (1998), US Pat. 5 596 108 (1997), CN Pat.
189 609 0 A (2006), P. Fernandes, A.Cruz, B. Angelova, H.M. Pinheiro,
JM.S.Cabral, Enzyme and Microbial Technology32, 688-705 (2003),M.
Nagasawa, H. Hashiba, N. Watanabe, M. B. Tamura, and K. Arima. Agric.
Chem., 34, 801 (1970), Fujimoto K., Chen Ch. -S., Szeleezky Z., Tullio D., Sih
C. J. J. Amer. Chem. Soc., 104(17), 4718 (1982), Westmijze H., Kleijn H.,
Vemer P., Van Dijck L. A. Tetrahedron Letters, 21(27), 2665 (1980)).
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9a- OH AD (1) R= H: Dexamethason

R=Ac: Dexamethason axetat (8)

Nghién ctru céc tai liéu lién quan
| Tépg hop dexamethason va dexar{lethason axetat tr 9a- OH AD la qua
trinh nhiéu giai doan, thong thuong bao gom cac giai doan chinh sau:
- Dehydrat h6a nhom 9a- OH dé nhén dugc A9(11)-AD (1)
- Tao lap nhém 170-hydroxy-17-pregnan

- DPua nhém hydroxy vao vi tri C(21) cia hop chét 17a-hydroxy-20-keto-
pregnan, tao thanh mach bén corticoit

- Dehydrat héa 17a-axetoxy-3,20-diketo pregnan
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- Tao lap lién két A1(2)- béng phuong phéap héa hoc hodc vi sinh
- DPua manh 16a-metyl-170-hydroxy vao lién két A16-
- Tao 14p chirc 90-flo-11B-hydroxy vao lién két A9(11)-

- 21- Axetyl hdéa chitc 21-hydroxy pregnan ( trong truong hop tdng hop
dexamethason axetat)

Céc giai doan nay c6 thé dugc thuc hién theo cac thit tu khac nhau, cé thé
gdp vai giai doan 1am mot trong quy trinh k¥ thuét. Viéc lya chon thir tu céc giai
doan va cac phuong phap téng hop 13 nhiém vu phirc tap ma gidi quyét viée d6 1a
quyét dinh su thanh cong hiéu qua kinh té ctia cong nghé san xut.

Dehvydrat héa nhém 9a- OH dé nhan duoc A9(11)- AD

Trong tdng hop mach bén pregnan trén co s& 90- OH AD, nguoi ta thuong
tach loai nhom 9a-OH ngay & g1a1 doan dau tién, bdi vi A9(11)- AD bén viing
hon nhu d3 dugc biét trong cac tong hop trude ddy , vi du trong téng hop axetat
hydrocortison tir sterol [Tetrahedron Lett.,1990,31 (26),3669-3672]. Piéu nay
cho phép tranh dugc cac phan Ung phu khong mong mudn trong cac giai doan
tiép theo do kha ning tham gia ctia nhém hydroxy bac 3 & C(9). Ngoai ra, c6 mit
lién két doi & vi tri 9(11) 1a didu kién can thiét dé dua cac nhém halogen vao
C(9), hydroxy vao C(11) trong hang loat cidc phan ti corticoit, trong d6 co
dexamethason axetat.

Céc phuong phap diéu ché A9(11)-AD béng cach dehydrat héa 9a- OH
AD d& duoc biét. Can luu y 1 khi d6 c6 kha ning tao ra san phdm ddng phan
khdng mong muon androsta-4,8(9)-dien-3,17-dion (A8(9)-AD).

NG
OHP og

A8(9)- AD A9(11)- AD

Khi d6, cac dong phan A9(11)- va A8(9)-AD c6 Rf tring nhau trén sic ky
ban moéng va khong thé phan tach ching bang cac phuong phap thong thudng
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nhu két tinh lai. Xéc dinh tap chét déng phan A8(9)- AD ¢6 thé bang cac phuong
phap phé 'H- va °C -NMR (EP 0253415, 1988; EP 0294911,1988) hay 1a sic
ky khi, sic ky khi léng (EP 0253415, 1988; EP 0294811,1988, US
4102907,1978). Tac nhan dehydrat héa co6 thé 13 cac axit v co hay hitu co, cac
anhydrit, cloanhydrit ciia ching va céc tdc nhan khac.

Phan g dehydrat héa 90- OH AD tao thanh A9(11)- AD c6 thé thuc hién
trong mdi trudng dung méi hitu co, hydrocacbon thom ( vi du, benzen, toluen),
hydrocacbon chtta clo ( vi dy, diclometan, dicloetan, clorofomc) hodc nudce (vi
du, axit phosphoric, sulfuric,...)

D3 biét cac phuong phap dehydrat héa 9a- OH AD tao thanh A9(11)- AD
thuc hién trong mdi trudong dung mdi hitu co nhu ete vong, bazo hitu co. Tuy
nhién khi d6, tdc nhan dehydrat hoa st dung N,N1-tionylthionyl-diimidason
dugc tao thanh tir tionylthionylclorit va imidazol trong THF (Journal fur
Praktische Chemie, 1988, 330 (2), 309-312) hay 1a p-TSA trong benzen (Chem.
And Ind., 1961, 1530), hay 1a hip phu sulfoaxit thom 1én silica gel trong mdi
truong hydrocacbon thom (EP 0253415, 1988), cling nhu axit Liuyt- sét clorit,
bo triflorit va c4c phtrc chit ctia chiing, antimon pentaclorit, titan tetraclorit, hon
hop cua céc chét nay vdi silica gel trong mdi trudng dung méi hitu co tro (EP
0294911,1988), hodc la st dung closulfonic axit trong metylen cloric (US
4127596,1978).

P3 duoc biét phuwong phap tong hop A9(11)- steroit sir dung axit chira oxy
khong thom véi pka < 1,0 (US 4127596, 1978). Khi d6 axit dugc lua chon trong
nhém: closulfonic axit, cac axit sulfuric, phosphoric, metansulfonic, percloric va
trifloaxetic.

Cling dugc biét phuong phap diéu ché A9(11)- AD tir 90-OH AD str dung
axit polyphosphoric (HUT 36138, 1985).

Nhuoc diém chung ctia cac phuong phap nay 1a str dung lugng du 16n tac
nhén, tdn nhiéu thoi gian va trong da sb cac truong hop phai sir dung phuong
phép séc ky cot dé tinh ché san phdm hay 13 higu suét thap, d6 tinh khiét khong
dat yéu cau.

Phén tich cac phuong phap duogc biét trong tai liéu tham khao chi ra rang
khi trién khai phan tmg trong méi truong dung mdi hitu co, ndi riéng trong dung
moi hitu co thom doc hai. Cac phan tng trong nudc dung axit hitu co chua duoc
md ta. D4 m6 ta viée tién hanh phan tmg bang céc axit hiru co hay cac dan xut
cia ching nhu anhydrit, chloanhydrit cua axit v co, trong moi truong khong
nuée 1a didu kién tién hanh phan Gng dé dam bao cho két qua duong tinh. Vé
mat k¥ thuét, viéc ing dung cac axit vo co, trong s6 d6 c6 chira nude dé didu ché
A9(11)- AD la c6 thé duoc va di duoc biét trong cac qua trinh dehydrat héa 9o-
OH AD ma khéng can sir dung dung méi hiru co, tuy nhién céc phuong phép nay
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¢6 nhuge diém quan trong va céc két qua nhan dugc khong thé xem 14 thoa
dang.

Theo tai liéu tham khao c6 duoc, véng mit thong tin vé phuong phép
dehydrat hoéa 9a- OH AD st dung axit v6 co chira nude trong mdi trudng dung
moi hiru co khdng c6 proton.

Ngoai ra con khong c6 théng tin lam tdng cudng qua trinh dehydrat hoa
bang cach tach loai nuéc du trong tién trinh phan mg, chang han bing phuong
phap cat loai dang phi.

Téne hop 17a-hydroxy-17B-pregnan theo phuong php xyanhydrin

Hydroxyan hoa

Mot trong sb cac phuong phép rAt hidu qua da duoc biét tong hop 17a-
hydroxy-17B-axetyl steroit 1a phuong phdp xyanhydrin bao gbm tuong tac 17-
ketoseroit véi hydroxyanic va alkyl hoa tiép theo hop chat 17a-hydroxy-17p-
nitril tao thanh. Téng hop pregnan tir 17-ketoandrostan Umg dung tong hop
xyanhydrin dd dugc biét trong cong trinh (Pharmaceutical Chemistry Journal,
1987, 21 (4), 225-300).Tac nhan xyan hoda co thé 13 mudi cua axit xyanhydric
(DD 281394, 1990), axetonxyanhydrin (J.Am.Chem.Soc., 1953, 75 (3), 650-653;
RU 2156255, 2000), cling nhu hén hop ctia chung (US 4500461,1985;US
3043833, 1962: US 4548748, 1985) va cac hop chit hitu co chita nhém xyano
khac nhu dietylalumini xyanua (US 3496169, 1970). Nguoi ta tién hanh phan
ting v6i cac hop chét chira xyano trong moi trudng kiém, véi tinh chét 1a tac
nhan kiém, ngoai cac hydroxit kim loai kiém, c6 thé sir dung trietylamin (GB
1109626, 1968).

Phuong phéap xyanhydrin xay dung mach bén corticoit tir AD, 90- OH AD
c6 rat nhiéu wu viét: Tinh chon loc cia phan tmg hydroxyan héa vao nhém 17-
keto (Organic Reactions, 1977, 25, p.255). Tuy nhién, hydroxyan hoéa cac hop
chit 17- keto steroit x4y ra va tao thanh hdn hop cac ddng phén epime chuyén
héa qua lai nhau 17a- va 17B-carbonitril. Tuy thudc vao diéu kién tién hanh
pham g, trong hdén hop san phdm c6 thé tao thanh ddng phan chiém uu thé
hon.

Cén nhAn manh ring, sy phat trién va ing dung 16n nhat ctia phuong phap
nay dugc biet trong tong hop cac hop chit 17-xyanhydrin AD (DD
147669,1979).

Ung dung axetonxyanhydrin 1am tic nhan dé hydroxyan héa A9(11)- AD,
mac du da dugc biet trong patent (RU 2156255,2000; US 4500461,1985), tuy
nhién chua duogc khang dinh bang céc vi du minh hoa.
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D3 biét phuong phép xyanhydrin xay dung mach bén pregnan tir AD duogc
md ta boi cac nha khoa hoc Nhat (Bull. Chem.. Soc.Jpn.,1985,58(3),978-980),
tuy nhién hydroxyan héa A9(11)- AD véi axetonxyanhydrln trong cac didu kién
da du’orc md ta boi cac tac gia xay ra voi su tao thanh chi d6ng phan khong mong
mudn 13 170-xyan-17p- hydroxy, trong khi phan ung trong sy cO mat cua nhom
9a-hydroxy trong cac didu kién nay chi cho d6ng phan epime mong mubn 17p-
xyan-17a-hydroxy (Bull. Chem.. Soc.Jpn.,1985 58(3) 978- 980) Pong phéan 17B
xyan-170t -hydroxy-A9(11) co thd duoc didu ché bang cach dong phan hoéa tiép
theo ddng phén tao thanh ban dau 17a-xyan-17p-hydroxy, ching han bing tac
dung xyanua natri hay trietyl amoni hydroxyanit trong dung moéi ruou béac thip
(JPS 5762298, 1982; JPS 5762299, 1982).

J_ b= gt

Nhu vy, c6 thé két luan rang vé mit két qua k¥ thuat da nhan dugc & vi
du AD trong céc patent (RU 2156255, 2000; RU 2156256, 2000), khong the la vi
du du rd rang khi ap dung vao A9(11)- AD trong tbng hop cac dan xuét 17p-
xyan-170-hydroxy pregnan.

Céc tac gia cua patent (DD 281394, 1990) da thanh cong trong viée didu
ché ddng phan epime 17B-xyan-170-hydroxy véi hiéu suat 93% xuét phét tir
A9(11)-AD trong méi truong ruou- nudc c6 chira axeton bang cach sir dung
Xyanua natri lam tac nhan va phuong phap epime hda tlep theo, ma ban chét 14
két tia dan dan dong phan 17B-xyano béang céach thay d6i ndng d6 nudc. Phuong
phap tuong tu didu ché xyanhydrin A9(11)- AD véi viéc tmg dung Xyanua natri
dd dugc mod ta trong patent (US 4548748,1985) su dung hdn hop
axetonxyanhydrin va xyanua kali- trong patent (US 4500461,1985).

Nhu vdy, vé viéc tmg dung cic phuong phép axetonxyanhydrin dé
hydroxyan héa chon loc 14p thé A9(11)- AD, con chua c6 trong tai li¢u tham
khao

Bio vé nhom chic 3-keto

D4 tranh kha nang bi alkyl hoa nhém 3-keto, ngudi ta tién hanh bao vé nd
bang cach tao thanh enol ete (metyl hay etyl ete) (J.Am.Chem.Soc., 1953, 75(3),
650-653; J.Org.Chem, 1961, 26 (10), 3925-3928; US 3516991, 1970; US
4500461, 1985; EP 263569, 1988; US 4921638, 1990], tao ketal vong [US
3516991, 1970; US4500461, 1985; ; JPS 5762296, 1982; JPS 5762298, 1982;
JPS 5762299, 1982; JPS 57622300, 1982; Tetrahedron Letters, 1990, 31(26),
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3669-3672) hay enamin (US 3629298,1971). Bao vé etylen ketal c6 Ung dung
16n nhat va thudng duoc nhic dén trong tai liéu tham khéo, vi du trong (US
4500461, 1985: JPS 5762296, 1982;-1987, 21(4), 225-300; EP 263569, 1988),
di Gmg dung phuong phap bao vé nhom 3-keto béng cach tao vong 5 vong 1,3-
dioxolan bing tac dung véi etylenglycol. Tuy nhién, trong tbng hop 3,3-
etylendioxy-17a-hydroxy-17p-xyanoandrost-5,9(11)-dien dd mé ta quy trinh bao
vé etylen ketal trudc giai doan hydroxyan hoa (JPS 5762296, 1982) ma khong
phai sau giai doan hydroxyan héa nhu duoc gia thiét trong phuong phap di dugc
thong bao.

Phuong phap hydroxyan héa nhém 17- keto sau khi bdo vé€ nhém 3-keto
ctia A9(11)- AD bing cach tao ete 3-metylic trong tong hop hydrocortison tir 9a-
OH AD da dugc md ta trong cong trinh (Tetrahedron Letters, 1990, 31(26),3669-
3672).

Nhu vay, chua thdy mé ta trong tai lidu tham khao phuong phap bao vé
nhém carbonyl & vi tri C(3) bang céch tao etylen ketal sau khi diéu ché dan xuét
17a-hydroxy-17p-xyan tir A9(11)- AD.

Vé ung dung 2,2-dimetyl-1,3-propandiol (neopentylglycol ) d& bao vé
nhom 3-keto cua phén ti AD véi sy tao thanh vong 1,3-dioxan, lan du tién
duoc thong bao trong patent (RU 2156255, 2000; RU 2156256, 2000). Tuy
nhién, kha nang tmg dung cua phuong phap bao vé nay khi alkyl héa xyanhydrin
A9(11)-AD, céc vi du diéu ché va ung dung 1,3-dioxanoic ketal ctia xyanhydrin
A9(11)- AD con ving mit.

Jeogiie oy

\|/

Trong truong hop tién hanh bao vé dioxanoic, cling nhu khi tao thanh
dioxolanoic ngudi ta Ung dung trialkyloctoformiat (trietyl va trimetyl
octoformiat ) (RU 2156256, 2000), hay 13 dietylaxetal dimetyl formamit. Diéu
nay cho phép dich chuyén cén bang trong phan tng ketal héa do lién két héa hoc
cua nude duge tao ra trong qué trinh phan tng. Vi tinh chat lam xtc tic ngudi

-8



2984

ta st dung p-TSA hay la axit sulfosalisilic. Pé ketal hoa 170-hydroxy-17B-
xyanandrost-4-en-3-on co thé tmg dung phuong phép kmh dién dun sdi véi
etylen glycol trong benzen, xtic tac p-TSA véi viéc chung c4t dang phi nudc tao
ra (Chemistry of Natural Compounds, 1984, 20(3), 302-304). Tuy nhién, phuong
phap nay t6 ra kém hiéu qua hon phuong phap dugc md ta ¢ trén.

Bao vé nhém 17a-hydroxy

CN CN

11| HMNHI”OH 11 @"IIIIH”OR

ST

D4 biét, trong céc didu kién alkyl héa nhém xyanhydrin c6 thé bi tach loai
va tai tao lai nhdm cacbonyl, tao thanh cac san pham alkyl hoa cia nd. Cac san
“pham nay c6 thé tao ra vdi lugng déng ké dan dén 1am giam hidu sut va lam ban
san phim mong mudn. Dé tranh diéu ndy, nguoi ta tién hanh bao vé nhém 170-
hydroxy bang cach tao ete. Vi tinh chét 13 tic nhén ete hoa ngudi ta st dung céc
alkylvinyl ete (etylvinylic (US 4500461, 1985; US 4548748,1985) hay la
butylvinylic (JP 57062296,1982)). Ciing da dugc biét cac phuong phap bao vé
bang céach tao thanh 17- tetrahydrop1ranyl ete (J.Am.Chem.Soc., 1959, &1 (21)
5725-5727; EP 263569, 1988) bang phan tmg véi 2,3- dlhydroplran trong didu
kién xuac tac axit (p-TSA hay la phospho oxyclorit ) hay 1a trimetylcylinic ete
bang phan mg véi trimetylclocilan (Tetrahedron Letters, 1971, 2005-2008). Tuy
nhién, trong qua trinh tao thanh 17-tetrahydropiranylic ete da phat hién thay qua
trinh ddng phan héa mot phan hop chit 17B-xyan, ting ham luong tap chét
khong mong mubn 1a ddng phan 17a- xyan-17pB- tetrahydropiranyloxy. Nhém
bao vé trimetylxylyl cling khong mong mudn bdi vi chung cong kénh va giy can
trd cho giai doan alkyl héa nhém nitril trong giai doan tiép theo. Diéu nay dén
dén can thiét 4p dung didu kién alkyl hoa khic nghiét hon nhu dun sbi 1au trong
THF hay la str dung dung moi cé nhiét d§ so6i cao, vi du anisol) ddng thoi kéo
theo cac phan ing phu vao vong 1,3- dioxolan, tao ra san phim phan huy lién két
C-O-3-metyl-3-(oxyetoxy)- pregnan v&i hidu suét cao (trong anisol, v6i hiéu suét
dinh lugng) (Chemistry of Natural Products, 1984, 20(3), 302-304; J.
Chem.Soc., Perkin Trans. I, 1993 (7), 783-793). Bdéi vay, t5t hon ca 1a bao vé
nhém 170 -hydroxy cia céc dan xuét 17B-carbonitril bang cach tao thanh 17a-
(1-alkoxy) etyl ete.

Tao 1ap 20-ketopregnan bing cich alkyl héa nhém carbonitril

Chuyén hoa tiép tuc cac hop chit 17B-xyan-17a-hydroxy dén 20-keto
pregnan dugc thuc hién bang cach tuong tic céc xyanhydrin tuong tUng véi
nhom 3-keto- va 17a-hydroxy da dugc bao vé vdoi Meli (EP 263569, 198S;
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Pharmaceutical Chemistry Journal,1987,21(4),297-300; Bull
Chem.Soc.Jpn.,1985,58(3),978-980) hay la MeMgBr (Chemistry of Natural
Compounds, 1984, 20(3), 302-304),(RU 2156255, 2000).

CN

Tuy nhién, sang ché (RU 2156255, 2000) dugc mo ta dudi dang chung
trén co s& cac vi du dé didu ché 17a-hydroxy progesteron tir AD. Sir dung chét
du 12 A9(11)- AD chua duoc khang dinh duéi dang céc vi du. Khac véi AD,
trong A9(11)- AD c6 ndi d6i 1a nhém c6 kha ning phén mg, do vay cdc phan
{ing trién khai 1&n hop chit AD khéng thé 4p dung hoan toan 1én hgp chat nay.

v OH

Quy trinh téng hop 17a-hydroxy pregna- 4,9 (11)-dien-3,20-dion tir
A9(11)- AD dugc mo ta trong sang che nay khong thay trong tai liéu tham khao.

Pua nhom hydroxy vao vi tri C(21) cua 17a-hydroxy-20-ketopregnan véi su tao
thanh mach bén corticoit.

Pa dugc biét, trong tdng hop corticosteroit tir 17a-hydroxy pregnan, giai
doan dau 13 halogen héa vi tri C(21) tao thanh 21-hal-17a- hydroxy pregnan
trung gian, sau do dugc thé bang axetoxy bang cach xur ly vé1 AcOK.

D3 dugc biét phuong phap diu ché 21- axetat chit “S” Reichstein tir 17a-
hydroxy progesteron: nhém 3-keto dugc bao vé bang din xuat N-morfolinyl, hop
chit nay duoc chuyén héa thanh 20- ketopregnan theo phuong phap brom héa
vao vi trf C(21) ¢6 mit HC, sau d6 nguoi ta xt Iy hdn hop cac dan xuit 21-
brom va 21-clo nhan duoc béng KOAc c6 médt lugng nhé Nal trong méi truong
axeton (Pharmaceutical Chemistry Journal, 1990, 24 (11), 55-57).
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Téng hop 21-axetoxy-17a-hydroxypregna-4,9(11)-dien-3,20-dion cling c6
thé duoc thuc hién tir din xuét 21-brom-170-hydroxypregna-4,9(11)-dien-3,20-
dion (US 4041055,1977) hay la dan xuat 21-clo (US 4342702,1982: US
4357279, 1982) bang cach thuc hién diy phan tmg thé 1an luot nguyén tr brom
hay clo bang iot nhd phan tmg véi K1, sau d6 tao ra nhém axetoxy bang twong
tac ctia dan xuét 21- iot steroit véi AcOK trong axeton (US 4041055, 1977) hay
1a hén hop axeton/diclometan (US 4342702, 1982).

—0 —0
o QH i QH wunQH
— —
O 0) O

Tuy nhién, khi tdng hop din xuat 21-brom hay 21-clo pregnan can thiét
bao vé nhém A4-3-keto. D& lam didu nay can 4p dung phan {mg tao ra cc dan
xuit metylic hay etylic 3,5-dienol ete pirolidinoic hay mocfolinic enamin hay 1a
bao vé ketal. Trong truong hop ngugc lai, phat hién thdy su tao thanh san phim
phu o-halogen héa (vi dy, brom héa) vao nguyén tir C(2) va khi du luong lon
brom- tao thanh san phim halogen héa vao C(6).

:O
| sunQH | , —0
Br2 o QH
_>
o 0

Br | o QH

Br

Phan tmg thé nguyén tir iot bang nhém axetoxy c6 thé thuc hién bang cach
xt ly véi AcONa hay AcOK. Ngoai ra, c6 thé sir dung axetat trietylamin trong
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axeton (CN 101125877,2008), hi¢u suét chung & céc giai doan iot héa va
axetoxy hoa dat dén 88% (Bull. Chem.Soc.Jpn., 1985,58, 1081-1082).

Ciing d3 biét rd phuong phéap 21-axetoxy héa céc pregnan véi viéc tng
dung phuong phap iot héa truc tiép ma khong can bao vé nhém A4-3-keto. Lan
dau tién phuong phap nay da duoc dé xut boi Khogg va cong su vao nim 1955
(J.Am.Chem.Soc.Jpn.,1955,77(16),4436-4438) dé diéu ché 21-axetat coctesolon
va axetat hydrocortison tir 17-hydroxy progesteron, theo d6 nhém Me(21) cua
phan tir steroit phan ting véi iot trong sy ¢6 mit bazo va dén xuét 21-mono iot
duoc tao ra trong khi xir 1y axylat kim loai kiém, chuyén héa thanh 21- axyloxy
steroit twong Ung.

Ung dung 16n nhét ctia phuong phap iot hoéa truc tiép 13 trong san xuét
axetat coctesolon tir 170-hydroxy progesteron (J.LAm.Chem.Soc., 1958,80 (1),
250; SU 151331, 1966; RU 2156256, 2000). Trong patent (GB 882388, 1961) da
md ta qué trinh nay ddi voi 6-metyl 17a-hydroxy progesteron, con trong patent
(US 5565588, 1996)- ddi v6i 9,17a-dihydroxy progesteron.

Géan giii nhat dbi vé6i giai phap hitu ich nay, noi riéng ddi véi trinh ty xay
dung mach bén dioxyaxetonic trén co s& cac 17-ketoandrostan, d6 chinh 1a viéc
ung dung phuong phdp xyanhydrin, bao v¢ ketal vong nhom 3-keto, bdo vé
nhém 17a-hydroxy bang phuong phap tao ra 17a-(1-alkoxy) etylic ete, alkyl hoa
nhom nitril va 21-axetoxy héa vé6i viée 4p dung phuong phéap iot hoa truc tiép,
do6 chinh la phuong phap da duge mo ta trong patent (RU 2156256,2000).

Trong patent (RU 2156256,2000), thong bao viéc tng dung phuong phap
iot hoa truc tiép trong téng hop corticosteroit, tao thanh dan xuit 21-mono iot va
axetoxy hoa tiép theo trong céc didu kién Gashenko L.G. va Petrov V.N.
(Pharmaceutical Chemistry Journal,1972,10,p.27). Tuy nhién, trong patent (RU
2156256, 2000), tac gia chi mo tad phuong phép & dang chung, trong d6 c6 mo ta
céc vi du didu ché 21-axetoxy-17-hydroxy progesteron tir AD. Tuy nhién, ving
mit cac vi du diéu ché 21- iot-A9(11)-HPG va 21-axetoxy-A9(11)-HPG.

Trong tai liéu tham khao véng mit cac thong tin diéu ché hop chét 21- jot-
A9(11)- HPG bing phwong phap iot hoa truc tiép A9(11)-HPG.

Quy trinh téng hop 21-axetoxy-A9(11)-HPG tir hop chit A9(11)-AD qua
giai doan tao thanh 21- iot- A9(11)-HPG theo ban moé ta hién tai ving mit trong
tai li€u tham khao

Dehydrat héa nhém 17a-hydroxy dé tao ra A16-3.20-diketo pregnan

Pé chuyén héa 17a-hydroxy-20-keto pregnan dén hop chit A16- pregnan
twong Umg, can thiét dé tao 14p manh phan tr 160-metyl-17a-hydroxy, ngudi ta
tién hanh dehydrat héa nhém 17a-hydroxy.
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Dehydrat héa nhom 17a-hydroxy trong truong horp nay la mot nhiém vu
khé khan. Con duong thuén loi hon, trude hét cin chuyén héa nhém hydroxy
dén dan xuét 170- axetyl tuong ung.

Ciing dugc biét, v& nguyén tac ly thuyet dehydrat hoa nhom 17a- hydroxy
trong 170-hydroxy-20-ketopregnan co6 thé thuc hién duoc, chang han bang hén
hop oxyclorit phospho va pyridin.

Puoc biét phuong phép tao 1ap lién két Al6-pregnan a6i VO'l phan tir 21-
axetoxy- -A 9(11)-HPG [US 3493563, 1970]. Phucmg phéap bao gbm & viée xir 1y
hop chét 17a-hydroxy- pregan tuong {ng bang tionylthionylclorit trong pyridin
va bao vé& nhom 3-keto trude do bang ketal hoa, bao vé nhém 20-keto bang cach
tao thanh dan xuit metoxyimin.

OAc

OAc OAc
— — K
p——— __
——N——0CH
""”l”lOH "””””OH b «umllllOH
— — —

Tuy nhién, hiéu suit timg giai doan khéng cao.

Nam 1970, Salse Hazen va Schoenevaldt da thong bao rang khi dun néng
cac hop chét 17a-axyloxy-20 -oxosteroit & nhiét do 100-105°C trong AcOK/
dimetylformamit, 7 gio dan dén tach loai chirc axyloxy véi su tao thanh 16-
dehydro-20-oxosteroit (J.Org.Chem.,1970,35,p.1681: US 3631076,1971). Diéu
kién quan trong dé xay ra phan g nay la c6 mat nhom este & C(21) Diéu nay
da duoc khing dinh trong két qua nghién ctru anh huéng cia ban chit nhém thé
& C(21) lén sy tach loai nhéom 170-axyloxy & cac hop chét 170-axyloxy-20-
oxosteroit d& dugc trién khai béi cac nha khoa hoc Solo va Suto vao nim 1980
(J.Org.Chem.,1980,45, 2012).

-13-
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X

.,
1110Ac
AcOK
—_—
DMF o

o 105 °C
X: OAc, 62 %
X: OH, 0%
X: Cl, 0%

Két qua chi ra 13 hiéu suit san phim khi c6 mit nhém 21-axetoxy khong
vuot qua 62%, trong khi sy ¢6 mat nhom 21-hydroxy da xdy ra qua trinh dich
chuyén axyl nhém axetoxy tir vi tri C(17) dén C(21), con trong truong hop dan
xudt 21-clo phan g tach loai hoan toan khdng xay ra.

Este héa nhém 170-hydroxy béc ba rat khé chuyén héa bang cach axyl
héa uu tién 21-axetat 20-oxopregnan bang hdn hop axit cacboxylic va anhydrit
cta ching trong su c6 mit cdc xUc tac axit & nhiét do 18-35°C. Vi tinh chét 1a
xtc tac ¢ thé stt dung p-TSA, 55-70% axit clohydric, axit sulforic, v.v. [SU
668288, 1994; GB 1375770,1974]. Phan ing phu cta qué trinh 17-axyl héa A4-
3-ketosteroit 1a enol héa vao C(3), qua trinh x4y ra trong chinh cac didu kién xuc
tac axit. Hop chit C(3)-axylat sau d6 c6 thé bi thity phan véi su ti tao lai chu
trac A4-3-keto. Tuy nhién, trong tdng hop céc corticoit, cac hop chét véi mach
bén dioxyaxetonoic & C(17). Khi thiy phan 3-axylat xuat hién van dé méi: Thay
phéan 21-axetoxy, dich chuyén axyl ctia nhom este tir vi tri C(17) dén C(21), va
thily phén tiép theo tao thanh 170,21-dihydroxy steroit.

Ngoai ra, phan tmg 17-axetyl héa c6 thé duoc thuc hién trong céc didu
kién xtc tac bazo (US 3678082, 1972) biang dimetylaminopyridin trong hé
Ac,Oftrietylamin

Tuy nhién, céc vi du st dung phuong phap nay dbi v6i 17-axetyl hoa cac
corticoit 1a vang mat.

Este hoa cac nhém hydroxy can tré khong gian ma khong dung cham dén
nhdém A4-3-keto 13 c6 thé duoc khi trién khai phan tng trong méi truong Ac,O
c6 mat CaO & nhiét d6 s61 (JP 53009755, 1978). Ngoai CaO céc tac gid da su
dung Al,Os, ZnO, cling nhu axetat magie, canxi, mangan, k€m hay bari. Tuy
nhién, viéc didu ché 170,21-diaxetoxy pregna-4,9(11)-dien-3,20-dion béng
phuong phép nay vé co ban chua thiy trong tai liéu tham khao.

Trong patent (DE 2055221, 1972), dd@ mé t4 qué trinh axyl hoal7a-
hydroxy pregnan dat hiéu sut cao khi sir dung anhydrit hay 13 axylclorit trong
hén hop véi Sncl, khan va mdi trudng nitrometan. Ciing c6 thé st dung cac
halogenua hay anhydrit axit cacboxylic, c6 mat xtic tac phosphat: H;POy, este
“mono- hay dialkyl cia né6 nhu Ac,O/H;PO,4. Tuy nhién khong mo ta qua trinh
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diéu ché hop chét 17a, 21-diaxetoxy pregna-4,9(11)-dien-3,20-dion trong patent
nay.

Pi dugc biét phuong phép axetyl hoa nhém 17a-hydroxy ciia phan tir 21-
axetoxy-A9(11)-HPG (US 4154748, 1979) tao thanh 170, 21-axetoxy pregna-
4,9(11)-dien-3,20-dion bang tac dung Ac,O trong diu kién xtc tac 1a dan xuit
axit phosphoric.

Cin nhin manh ring & didu kién xic tac 85% axit phosphoric
(Ac,0/AcOH), san pham nhan duoc v6i hidu sut 97,5% va chita tap chét 13 chit
dau va 3-enolat chi lugng vét.

OAC OAC OAC

A g5

Géan nhét vé ban chit phuong phap axyl héa dugc ap dung trong giai phap
hitu ich nay 1a phuong phap cua patent (GB 1097164, 1967). Axyl héa nhom
17a-hydroxy trong sw c6 mit nhom 21-axetoxy dwgc thyc hién bing phuong
phap str dung hdn hop cic anhydrit bao gdm & viée xir Iy steroit ban dau bang
hdn hop anhydrit trifloaxetic va axit, nhan duoc este ciia né & nhiét d6 80°C
trong thoi gian 1 gid . Tuy nhién, viéc diéu ché hop chat 17a,21-diaxetoxy
pregna-4,9(11)-dien-3,20-dion bang phuong phap nay 1a chua thdy trong tai liéu
tham khao. Hon nita, tng dung cac anhydrit hdn hop dé axetyl héa nhém 170-
hydroxy & hop chét 21-axetoxy-17o-hydroxy pregna-4,9 (11)-dien-3,20-dion
chua tim thiy trong tai liéu tham khao.

D3 duge biét patent (US 3631076,1971): Hop chét 17, 21-diaxetat c6 thé
duoc chuyén hoéa dén dan xuit A16- béng cach xtr Iy véi AcOK & nhiét @6 100°C
trong khoang thoi gian 7 gid, dung mdi DMF. Tuy nhién, diéu ché hop chat 21-
axetoxy pregna-4, 9(1 1),16-trien-3,20-dion trong patent nay khong dugc mo ta va
hiéu suat cac san phdm khéng dugc chi ra.

Mot phuong phap hiéu qua tach loai nhom 17-axetoxy dugc mo ta trong
patent (SU 819119,1981) bao gém & viéc xt Iy steroit ban déu bang AcOK trong
dimetylsulfoxit, nhiét d6 80-85°C. Tuy nhién, diéu ché 21-axetoxy pregna-
4,9(11),16-trien-3,20-dion bing phwong phap nay 13 chua duoc biét.

Tao 1ap lién két d6iA1(2)- pregnan

C6 thé tao 1ap lién két d6i A1(2)- pregnan bang phuong phép vi sinh va
hoéa hoc.
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Tao lap lién két d6i A1(2)- bing phuong phép vi sinh:

Pa duge biét cac phuong phép vi sinh thuc hién qud trinh 1,2-dehydrogen
héa c4c steroit, bao gdm day pregnan.

Véi tinh chét 13 xac tac sinh hoc cta qué trinh 1,2-dehydrogen héa nguoi
‘ta st dung céac ching vi sinh 3-ketosteroit-Al-dehydrogenaza: Arthrobacter,
Alternaria, Alcaligenes, Calonectria, Ophiobolus, Corynebacterium, Bacillus,
Nocardia, Streptomyces, Bacterium, Mycobacterium, Fusarium, Cylindrocarpon,
Pseudomonas, Protaninobacter, Septomyxa, Diemlla, Rhodococcus, v.v.
(Charney W., Herzog H. Microbial transformation of Steroids. Academic Press.
Inc. New York, 1967, p. 236-261; J. Basic. Microbiol, 1990, 30(6), 415-423:
J.Biochem., 1999, 126, 662-667). Thong thudng nhét dé tién hanh qua trinh 1,2-
dehydro hoa cac hgp chét steroit ddy pregnan va androstan ngudi ta st dung cac
chiing Arthobacter simplex.

Pic tinh ctia qué trinh 1,2-dehydro héa cac dan xuét axetyl hoa 21-
hydroxy-A4-3-ketosteroit béng vi sinh vat 1a kéo theo qua trinh 1,2- dehydrogen
hoa 1a deaxetyl hoa (thiy phdn nhém este) (Steroids, 2003, 68(5), 415-421). Day
1a nhuge diém cua cac phuong phap da biét, boi vi phat sinh thém viéc axetyl
héa trd lai nhém hydroxyl & C(21).

Patent (US 4524134,1985) dd mo ta st dung ching Arthrobacter simplex
dé 1,2-dehydrogen hoa 21-axetoxypregn-4,9(11),16-trien-3,20-dion quy md 8 g/l
trong moi truong dém phosphat ( PH 7,5) c6 mét menadion. Co chét steroit dugc
dua vao mdi trudng dé chuyén hoa trong dung dich DMF, ma ndéng d6 cla nod
trong moi truong dat 2%. Tuy nhién san phim 1,2- dehydrogen héa chi nhan
duoc véi hiéu suét 18,1%; khi d6 ham lugng chét chinh chi dat 59,1%. Trong san
phim ciing chira 40,9 % co chét khong chuyén hoa va mét luong dang ké céc
hop chét steroit khac khéng mong muén. Céc tac gia nhin manh ring nhuoc
diém chira c6 lién quan dén viéc sir dung ching vi sinh va c6 thé tranh dugc néu
str dung cac té bao di duogc siy kho trong chinh cac didu kién chuyén héa do.
Phuong phép didu ché hop chét 1,2-dehydro-A4-3-ketosteroit bao gdm & viée xir
Iy hop chit A4-3-ketosteroit-1-bdo hoa bing céc té bao dd dugc siy khod
Arthrobacter simplex ¢ chta tir 1 dén 10% chét 4m, thém vao nita cac té bao
duoc sy khoé véng mat dung méi hiru co d3 dugc moé ta trong chinh vi du nay
(US 4524134, 1985). Khi d6 hop chéit 1,2-dehydro-Ad4-3-ketosteroit hay 1a 21-
mono este duogc lua chon tr nhom bao gém 21-axetoxy pregna-1,4,9(11),16-
trien-3,20-dion duogc trién khai trong dung dich dém phosphat (PH 7,5) béng té
bao sdy kho ( 10 g/l) v6i quy md 8 g/l steroit, c6 mat DMF trong mdi trudng
2%, duy tri 24 gio & 31°C. Tuy nhién, nhu da nhin manh trong vi du 3, trong két
qua sinh chuyén hoa céc hop chét 21-axetyl steroit nguoi ta nhan dwoc hén hop
bao gdm céc hop chét 21-axetoxy-Al,4- va cac hop chét tuong tu 21-hydroxy
cia ching. Nhu thé, hiéu sudt hdn hop céc san pham 21-axetoxy-pregna-
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1,4,9(11),16-tetraen-3,20-dion  (21-axetat tetraen) va 21 hydroxy pregna-
1,4,9(11),16-tetraen-3,20-dion (tetraen) véi viée ung dung cac té bao sdy kho da
dat 79,6% hoat chit chinh (c6 chu triac Al,4- 97,8% ), co chat con lai 2,1%.

Nhu vay, nhugc diém co ban ctia phuong phép 1a can thiét tién hanh sy
kho so bo cac té bao dén ham luong 4m tir 1-10% trong diéu kién ving mit dung
moi hitu co. Nhu da dugc mo ta trong patent (US 4524134,1985), nguoi ta xur ly
ching té bao sau khi 4 bang ly tAm, va sau d6 say khd trong chén khong 6 nhiét
do 55°C trong khoang thoi gian 24 gid. Sau do khudy déo vat lidu té bao da dugc
sdy kho trong container b1t kin, va bao quan & 50°C dé cho st dung vio chuyén
hoa sinh hoc. Qua trinh sy khé té bao 1a phirc tap va tiéu hao ning luong. Ngoai
ra, stt dung céc té bao sdy kho (1,25 g té bao dbi véi 1,0 g co chit steroit), nd
chira tap chét hdn hop clia 21-axetat tetraen va hop chét twong tu 21-deaxyl héa
cua nd. Nhu vy, phan tich cac dit liéu trinh bay trong patent chirng minh mot
diéu 14 qua trinh 1,2-dehydrogen héa cac dan xuét 21-axetyl hoa céc steroit Ad-
3-ketopregnan, khi st dung cac té bao sdy khé, ciing nhu khi st dung ching vi
sinh dang phét trién 13 khong cé tinh chon loc. Qud trinh 1,2-dehydrogen héa
kém theo deaxetyl héa. Tir ngudn thong tin nhan dugc va phan tich véng mit cac
sé lidu v& hiéu suét, dinh lwong san phdm hitu ich dehydrogen axetyl héa.
Khong chi ra mic d¢ thily phéan va ty 1€ cac san phim dehydrogen héa 21-axetyl
va 21-deaxetyl hoa, d6 14 thiéu sét quan trong ctia phwong phap nay.

D3 biét phuong phép vi sinh 1,2-dehydrogen héa 3-ketosteroit bang chung
A. simplex hay 1a bacterium cac cyclxyclooxydan, c6 mat chit mang electron
ngoai sinh va dung mdi khoéng tron véi nude bao gdm céc hydrocacbon thom
(GB 2131811,1984). Theo phuong phép nay, qua trinh chuyén hoa 21-
“axetoxypregna-4,9(11),16-trien-3,20-dion quy mo 8 g/l dugc trién khai bang céac
té bao A. simplex trong sy c6 mit 1% trong luong menadion trong dung dich
dém phosphat (PH 7,5) chtta 10% toluen, thoi gian 25 gio ¢ 28 + 1°C. Phén 16p
toluen chtra 94,3% hop chit 21-axetat tetraen va 4,2% tetraen voi 1,5% chét dau
21-axetoxypregna-4,9(11),16-trien-3,20-dion. Tuy nhién, trong ban mo ta vang
mit théng tin v& két qua phan tach san pham, hiéu suét va chét luong ctia né.

Cling dugc biét phuong phap sinh chuyén héa hop chét 1,2-bdo hoa-3-
ketosteroit thanh dan xuit 1,2-dehydro st dung chung A. simplex trong su ¢
mit chit mang electron ngoai sinh (US 4749649, 1988). Khi d6 3-ketopregnan
duoc lwa chon trong sb : 21-axetoxypregna- 4,9(11),16-trien-3,20-dion. Theo
phuong phép nay nguoi ta tién hanh qué trinh trong hé nudc dém cé nong do
mol tir 0,01 M dén 2,0 M va c6 chita dung moi khdng trén véi nuée (toluen,
keilol hay benzen) va ché phdm c6 hoat tinh steroit-1-dehydrogen héa ma cé thé
1a chét 16ng nudi cdy dang bot nhio 4m céc té bao véi d6 4m 60-85% hay 14 khéi
té bao chtra chat am tir 1-30%.
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Phuong phéap cua patent (US 4749649 1988) dé xuét tng dung men ngoal
sinh. Tuy nhién, phuong phap duoc minh hoa bang mot vi du duy nhit chuyén
héa hop chat diy pregnan- hydrococ‘usonhydrocortlson trong moi tmorng dém
phosphat (50 mMol), ing dung cac té bao khd quy mo 0,5 g/l co chét. Khi d6
sau khi u, c6 mat xdc tac chuyén hoa hydrococtlsonhydrocortlson dén
predmsolon dat 69%, con khi khéng c6 men ngoai sinh dat thap hon 27%. Viéc
bd sung men ngoai sinh chét siéu oxit phan héa nhim loai bd sy anh huéng trc
ché ctia oxy smgletlen hoat tinh dehydrogenaza lam cho phuong phép tré nén dat

*d6 va 12 nhuge diém 16n ctia phuong phép nay.

Nhu vay, cac nhuoc diém chung ctia cdc phuong phép diéu ché 21-axetat
tetraen biang 1,2-dehydrogen héa vi sinh véi tién chat 3-keto-A4 trong mdi
truong hai pha véi viéc tng dung cac dung mdi hitu co khong tron voi nude la:

_ Nbdng d6 co chat thip (dudi 8g/l), thoi gian dai (trén 24 gid), vang
mat thong tin vé& phuong phéap tach loai, hidu suit va danh gia chit luong
san pham.

- St dung lucmg 16n dung mdi hitu co dé chay & g1a1 doan chuyén
hoa doi hoi thlet bi 1én men dac biét va tudn thi cac quy tac dic biét an
toan chay nd.

- Su phtrc tap cia viéc trién khai qua trinh céng nghé trong cic didu
kién nap vao hdn hop khi, khi d6 can tao 14p va duy tri nghiém ngit n?)ng
5 t8i thidu cho phép dé tranh sy bdc chay ctia hdn hop khi va hoi, dong
thoi dam bao cho qua trinh oxy héa co chét xay ra tot nhat.

Pa biét phuong phap tao 1ap lién két d6i A1(2)- steroit qua vi du 1,2-
dehydrogen hoa 21-axetoxy pregna-4,9(11),16-trien-3,20-dion(J.  Steroid
Biochem. Mol.Biol., 2003,87(4-5),pp.434-439). Nguoi ta trién khai sinh chuyén
héa ma khong thém metyl-B-cyclxyclodestrin (MCD), moi truong 0,01 M dung
dich dém natri phosphat (PH 7,4-8,1) & nhiét 46 30°C. Co chét ban dau (1,0 g/1)
duoc thém vao dudi dang bt min micromet. Khi chuyén héa co chit bﬁng cac té
bao nativé ham lugng sinh khéi 330 g/l phat hién thiy qua trinh deaxetyl hoa,
kéo theo qua trinh 1,2-dehydrogen héa tiép theo. Qua 20 gio' chuyén héa xay ra
tich lity 70% san pham tetraen deaxetyl héa 1,2-dehydrogen héa, con lai 30% co
chit deaxetyl hoa khi chuyén hoa toan bo co chét dugc dua vao.

Ung dung metyl-B-cyclxyclodestrin (MCD) cho phép ting dang ké hiéu
quéa qué trinh nay (J. Steroid Biochem. Mol.Biol., 2003, 87 (4-5), 434-439). Khi
chuyén hoa co chét (1,0 g/l) bang céc té bao nativ v6i sinh khéi 330 g/l va ty 18
mol steroit:MCD bang 1:2, ¢6 mat FMS (0,4 mg/ml) tich lity cuc dai hop chit
21-axetat tetraen sau 1 gio @ dat 75%. Tiép tuc giam ham luong clia né dén 0
twong mg tich lily san pham tetraen 1,2-dehydrogen héa deaxetyl dat 90% sau 5
gio. Khi d6 ham lugng co chét bi deaxetyl héa-21-hydroxy pregna-4,9(11),16-
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trien-3,20-dion khong vugt qua 10% (co chét duoc chuyén héa hoan toan sau 5
gio u). Pé giam qua trinh deaxetyl héa, vao nhiing gio dau tién chuyen hoa,
nguoi ta st dung sinh khéi thap bang 33 mg/ml. Khi d6 chuyén hoa co chét (1,0
g/1) & ty 1 mol steroit : MCD = 1:2 véi sy ¢6 mat FMS (0,4 mg/ml) tich Ify cuc
dai 21-axetat tetraen sau 1 gio u dat 75%. Tlep theo, giam gia tri ham lugng cua
né dn 0 twong tmg véi sy tich iy san phdm tetraen 1,2-dehydrogen deaxetyl
hoa dat 90% sau 5 gio. Khi d6 ham luong co chét deaxetyl héa hop chét 21-
hydroxy pregna—4 9(11),16-trien-3,20-dion khong vuot qua 10% ( co chét hoan
toan chuyén héa sau 5 gio u). Pé giam qua trinh deaxetyl héa, vao nhiing gio
dAu tién cla qud trinh, nguoi ta sir dung sinh khéi thap bang 33 mg/ml. Khi d6
chuyén héa co chét (1,0 g/l) theo ty 1€ mol steroit : MCD bang 1:2 trong su c6
mit FMS (0,4 mg/ml) sau 5,5 glo két thuc phan ung v61 ham luong 92% 21-
axetat tetraen va dudi 5-7% dn xuét deaxetyl héa. Nong do thip co chat ban dau
(1 g/1) 1a nhugc diém co ban cta phuong phap nay.

Tao lap lién két @61 A1(2)-pregnan bang phuong phép hoa hoc

Tao lién két A1(2)- pregnan c6 thé thuc hién mot cach hiéu qua bang cac
phuong phap hoa hoc. Cac phuong phap nay tur lau va da dugc biét va ap dung
rat tdt dé tao 1ap ddng thoi céc lién két 1,2 va 3,4 - olefin trong vong A céc hop
chét steroid ddy A5-. Vi du bang phan tmg ctia tic nhin dehydrogen hoa la
quinon nhu 2,3-dicloro-5,6-dixyano-benzoquinon trong sy c6 mat mot axit hitu
co manh ching han nhu tricloaxetic axit hodc p-nitrophenol (US 3715376,
1973).

Phuong phap 1,2- dehydrogen hod vong A & trén cling c6 thé duge ap
dung hiéu qua dé didu ché cac hop chét 2,4- d1br0m twong (mg, debrom hoa tiép
theo ta nhan duoc hop chét 1,4,9-trien mong mudn (GB 1303638, 1970).
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C6é thé 1,2-dehydrogen héa biang phwong phap hod hoc sir dung
Se0,(GB1364193, 1974) hodac vé6i 2,3-dicloro-5,6-dixyano-1,4-benzoquinon
trong cac dung moi hitu co thich hgp nhu dioxan hoac benzen (US 3780177,
1973). Dehydrogen hoéa bang phuong phap hoa hoc ¢6 thé duoc thuc hién ddi
véi 21-axylat hoac 14 21-ancol steroit. Céc axylat steroit n6i chung dugc wa dung
nhu 13 cac nguyén liéu dau trong phan tmg dehydrogen hoé bing SeO, cho ta
twong ing Al,4-21-axylat steroit.

OR

HO O
ol OH

CH,

Trong cong nghiép, phuwong phép 1,2-dehydrogen héa hoc ding SeO, van
dang duoc 4p dung vi chi cin thiét bj théng dung ré tién, d& trién khai . Nhugc
diém cua phuong phap héa hoc cha yéu 1a hiéu sudt san pham chinh chi dat 55-
65% . Céc tai li€udp dung phuong phép SeO, nay trong tai li€u tham khao 1a
chua duoc biét ddi voi truong hop nguyén lidu dau 13 9a-OH AD. Trong cac vi
du trén, giai doan 1,2- dehydrogen hoa déu trién khai vao giai doan cudi clng,
lam giam hiéu suit chung. Trong giai phap hitu ich duoc md ta cia ching toi, qué
trinh nay trién khai sém tru6c ca giai doan chia khéa dua nhém metyl vao vi tri
C(16).

Pua manh phén tt 160-metyl-17a-hydroxy vao Al6-pregnan

Cho dén nay, theo tai liéu tham khao c6 rét it théng tin vé& tong hop 21-
axetoxy-17a-hydroxy-16a-metyl pregna-1,4,9(11)-trien-3,20-dion (1,4,9-trien)
tlr 21-axetat tetraen. Chi c6 tai liéu tham khao vé& chirc hoa cac vi tri C(16) va
C(17) trong céc hop chat 21-axetoxy véi hé théng vong A lién hop. Khi d6 tao
1ap lién két A9(11)- thudng duoc thuc hién vao giai doan cudi cung.
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Chéng han, duoc biét phuong phép diéu ché 1,4,9-trien (US 3284477,
1966). Tuy nhién nguoi ta thuc hién qué trinh tdng hop tir 21-axetat 16a-metyl
prednisolon bang cach dehydrat héa nhém 11B-hydroxy bang tac dung
metylsulfonylclorit trong pyridin.

OAc

ctnd OH
.,l,ICH3 ___>

O

1,4,9- trien

Hop chét 1,4,9-trien 13 hop chét trung gian chia khéa trong tdng hop céc
corticoit tir 90-OH AD c¢6 nhém metyl cau hinh a & C(16) va hydroxy & C(17).

Pua nhém 16a-metyl va 17a-hydroxy vao A16-20-ketopregnan

Thong thuong, nguoi ta thuc hién boi qua trinh 2 giai doan, ban dau 16a-
metyl héa. Pua nhom 160-metyl vao A16-20-ketopregnan thuong dugc thuc
hién bang phan ung cong hop-1,4 tdc nhAn MeMgHal c6 mit xtc tac dong ().

D3 biét qua trinh160-metyl héa 21-axetat tetraen véi sy tao thanh 21-
hydroxy-16a-metylpregna-1,4,9(11)-trien-3,20-dion, tiép theo d6 21-axetyl hoa
(CA 1029659, 1978).

OAc
H/_,O

Xig
o) O
Tuy nhién, tir 100g 21-axetat tetraen, cac tdc gia nhan duoc voi viéc su

dung phuong phép tinh ché sic ky va két tinh lai tir EtOAc, nhan dugc toan bo
chi 22,7g hop chét 16a-metylpregnan.

Nhém 170-hydroxy trong hop chét 17a-hydroxy- A4-3,20-diketopregnan
c¢6 thé dugc chuyén hoéa thanh 160-metyl-A4-3,20-diketosteroit bang phuong
phép sinh hoc véi ching Dactylium dendroides (GB 891594, 1962). Tuy nhién
theo tai liéu tham khao, ving mit céc thong tin vé kha ning 17-hydroxyl hoéa vi
sinh c4c hop chét 16a-metyl-A1,4,9(11)-3,20-diketosteroit.

P3 duge biét qué trinh 17a-hydroxyl héa cac hop chat 20-keto pregnan co
thé duoc trién khai, ching han bing phuong phap oxy hoéa truc tiép theo Bacton
(GB 963287, 1964) hay la phuong phép Gallakher va Kritev (US 2562030,
1951). Trén co s& cac phuong phép nady, cd y tudng oxy hoéa A17(20)-20-
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hydroxy steroit nhdn duogc bang céch enol héa so bd nhém chirc cacbonyl &

~C(20). Trong trudng hop dAu tién, ngudi ta tién hanh oxy héa béng oxy trong su
c6 mit tec-butylat kali, trong truong hop thir 2- bang tac dung cua per- axit. Tuy
nhién, enolaxetyl hoa nhém 20-keto & cac hop chét16a-metyl steroit 12 khé khin.
Phan rmg xay ra cham va hiéu suét thap.

Ciing dugc biét cac phuong phép didu ché 1,4,9-trien tir 21-axetat tetraen
voi viée ing dung phuong phdp mé hinh hoa Gallakher va Kritev, bao gbm &
viéc xu ly 16a-metyl-A17(20)-20-enolat béng tic nhan axyl héa [EP 0165037,
1985; US 4929395, 1990]. Tuy nhién, hiéu suat 1,4,9-trien trong c hai patent
khéng dugc chi ra va khong thé danh gia hiéu qua ctia phuong phép.

OAc OAc OAc

=O

| CH;MgHal
—_
Cu (OAc)2

0)

21-axetat tetraen

OAc
—0
| sl QOH (CH3),S |
"’”’”// ———»
CH 3

1,4,9-trien

Ciing d3 duoc biét phuong phép didu ché 1,4,9-trien tir 21-axetat tetraen
(US 4530795, 1985), bao gém & su tao thanh fenolsulfinat c6 kha ning bi
chuyén vi sulfenat- sulfoxit. Cudi cling 14 qua trinh ty xay ra & nhiét d6 phong,
tao thanh este sulfenat ma phan huy né bang luong du khoéng 16n tiofil
(metylsaltat hay la Xyanat natri ) din dén hop chit 17a-hydroxy-16a-metyl
steroit ( noi riéng , dan dén hop chat 1,4,9-trien ).
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OAc OAc OAc

| CH 5 MgCl
—_—
Cu (OAc )2

OAc

$—FPh |
- Xjéi

o)

1,4,9-trien

Phuong phap nay cho phép khic phuc duoc kho khin trong qué trinh
enolaxetyl hoa cac hop chit 16a-metyl-20-ketopregnan xuét hién khi 170-
hydroxy hoa bang phuong phép Gallakher va Kritev, do vy lam ting hiéu suét
hop chit 170-hydroxy-160-metyl steroit tir 3,66 g 21-axetat tetraen, nhan dugc
2,35 g 1,4,9- trien tuong ung véi hiéu sudt mol 59%. Tuy nhién, phuong phap
nay c6 nhuoc diém quan trong: nhiéu giai doan tac nhan dét tién va nguy hiém,
tinh ché san phdm phai ding phuong phép sic ky.

D3 biét phuong phap dua manh 16a-metyl-17a-hydroxy vao A16-20-keto
steroit bang cach khir héa céc hop chit 170-hydroxy peroxit nhan duoc bang
cach tu oxy héa nho oxy phan tir cac hop chét trung gian 16a-metyl-A17(20)-20-
halogenua magie (Lieb. Ann. Chem. 1971. B. 752 (1). pp. 78-85; DE 1921396,
1970; GB 20011990, 1979). D3 dugc biét cac hop chatl 6a-metyl-A17(20)-enolat
magie rat c6 kha ning phan tmg va dé dang bi oxy héa bang oxy khéng khi véi
su tao thanh cac hop chit 17a-hydroperoxy-20-oxo steroit. Chéng han, Kerb va
Vikhert (Lieb. Ann.Chem.1971. B.752 (10. S. 78-85; DE 1921396, 1970) chi ra
rang nhém chire 17a-hydroperoxit cé thé s& d& dang va dong thoi v6i nhém 16a-
metyl chuyén hoa thanh 18-metyl- A16-20-ketosteroit day AS- hay 1a ddy estran.
Khi d6 hiéu suét hop chét 17a-hydroperoxy-16a-metyl dat tir 40-65%.
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O

MeMgHal
____................%’III...
CuCl

WwWOOH

K,HPO4
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”CH
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CH
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Nhom 170-hydroperoxit co thd duoc chuyén héa dén 17a-hydroxy béang
cac phuong phap da biét, vi du, bing tac dung clia Zn bot trong AcOH (DE
1921396, 1970; DE 2407967, 1974; gB 1377975, 1974; GB 2001990, 1979), hay
1a hydro héa xuc tac H2/pd/C (DE 1921396;, 1970; US 2562030, 1951: GB
898093, 1962: GB 20011990, 1979), bing trimetyl phosphit (GB 1196984,
1970), hodc trietyl phosphit (Comptes Rendus, 1964, 258 (23), 5669-5671;
Tetrahedron, 1971, 27(10), 1909-1915). Lién quan v&i tinh chét khong bén cta
cac hop chét 17o-hydroperoxy nguoi ta thuong tién hanh khir héa ching thanh
170-hydroxy ma khong tach loai chung ra khoi khéi phan tng.

D3 duoc biét phuong phép didu ché cac din xuét 16a-metyl prednisolon
bao gdm ca dexamethason (GB 2001990, 1979) ung dung phuong phép tu oxy
hoa 16a-metyl-A17(20)-enolat va khir hoéa nhém 170-hydroperoxy thanh 17a-
hydroxy. Tuy nhién, hiéu suit dexamethason nhan duoc bdi cac tic gid nay
khong vugt quéa 26% trong lugng, mét cach gian tiép chung minh vé& ham luong
thip ctia hop chét 17a-hydroperoxy trong san pham k¥ thuat. Ngoai ra, viéc mo
ta quy trinh didu ché 1,4,9-trien tlr 21-axetat tetraen bdi phuong phép da biét 1a
Véng mat.

D3 biét phuong phap didu ché 16a-metyl steroit (RU 2125575, 1999; RU
2127278, 1999). O day nhém chic xeto & C(3) cb thé duoc bao vé dudi dang
xetal, tioxetal, semitioxetal hay 1a ete enolat. Diéu ché 1,4,9-trien tir 21-axetat
tetraen da dugc mo ta trong patent (RU 2125575, 1999). Phuong phap nay bao
gbm qué trinh metyl héa steroit 16-khdng no trong sy c6 mét xuc tac dong ma
khi thiy phan enolat-kim loai nhén dugc voi su tao thanh tuong Umg 16a-metyl-
A17 (20)-enol, oxy hda no béng oxy trong sy c6 mit chét khtr va tac nhan tao
thanh hop chit co nguyén t6 phiic noi cla ddng va nhan duoc hop chit mong
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mudn. Véi tinh chét 13 xac tic, ngudi ta st dung monohydrat ddng axetat
Cu(OAc), (2,73% trong lugng/5% mol), tién hanh phan tmg cong hop -1,4 trong
dung mdi THF tic nhéan 13 dung dich 3M MeMgCl/Et,O & nhiét do - 20°C, thoi
gian 1 gio. Pé két thiic phan tng ankylalkyl hoa, nguoi ta thém vao khéi phan
g & nhiét d6 0°C va 13,6% dung dich nudc kali hydrophosphat, sau d6 6 15°C
nguoi ta thém dimetylsulphit, c6 mat khong khi. Xuc khong khi vao hdn hop
nhan dugc trong khoang thoi gian 18 gio, d6ng thoi 1am cho dam dic lai bang
cach cét loai dimetylsulphit.

OAc

p— g}

| CH3MgHal
— 2
Cu (OAc)2

anllloOH

uulll[/l CH
3

L 1,4,9-trien

Chiét 14y san phdm bang EtOAc. Tinh ché san phim bang phuong phap
séc ky trén silica gel. Tuy nhién, hi¢u suit 1,4,9-trien rit thép. Twr 0,733g hop
chét 21-axetat tetraen, cac tac gia dd nhin duoc toan bd chi 0,16g 1,4,9-trien (
hiéu suat mol 20%).

Chinh c4c tac gia ndy di théng bao phuong phép tuong tu didu ché 1,4,9-
trien tir 21-axetat tetraen (RU 2127278, 1999), trong d6 thuy phan enolat- kim
loai va qua trinh tu oxy hoéa duoc tién hanh boi hdn hop axit phosphoric va kiém
natri, c6 mat H,O,. Thay cho dimetylsulphit véi tinh chit 14 chét khir ngudi ta sir
dung huyén phi per-axit trong THF duoc chuén bj tir axit ftalic va H,0,. Khi d6
tlr 0,733 g 21- axetat tetraen nhén dugc 0,4 g hop chét 1,4,9-trien (hiéu suat mol
50%).

Nhu véy, hiéu suét thdp cua san phdm chinh 1a nhuge diém chung cia céc
phuong phép dd biét dua manh 16a-metyl-17a-hydroxy vao hop chit Al16-
steroit.

Pua manh phéan tr 90-flo-11B-hydroxy vao vi tri A9(11)-
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Phuong phap dua nhém 9a-flo-11p-hydroxy vao A9(11)- steroit, gdbm 3
giai doan: Hypohalogen héa A9(11)-, dehydrohalogen hoéa tao ra 9,11B-epoxit va
sau d6 m& vong epoxit bang axit HF.

Trong phan tng hypohalogen hoa, nguoi ta sit dung tdc nhén dibromantin,
N-bromsuxinimit hay N-bromaxetamit (US 3211758,1965).

DPéng vong epoxit ¢6 thé thuc hién bang cach xi 1y din xuét 9o-brom
bang axetat kali trong axeton(US 3211758, 1965).

M¢& vong epoxit dung HF trong didu kién khan hay nuéc chuyén thanh 9a-
flo-11B-hydroxy- steroit. Ciing c6 thé st dung phtrc ctia axit uric va HF (US
3211758, 965), dung dich khan HF trong THF (US 3700702, 1972; US
3780177, 1973).

Ngoai ra, téng hop flohydrin c¢6 thé dugc thuc hién truc tiép tir hop chét
A9(11)- bd qua giai doan hypobrom hda va epoxit héa. Tuy nhién, trong trudng
hop nay,tao thanh luong déng ké céc san phdm phu gdy khé khian cho qua trinh
tinh ché san phim dexamethason.

21-Axetyl hoa

D4 biét phuong phép hiéu quéa va phd bién nht dugc ap dung 1a sir dung
hon hop axetyl hoa Ac,O/Py hoac Ac,O/AcOH/Py (SU 668288 Al).

Ban chat ky thuit cia giai phap hiru ich

Muc dich cta giai phép hitu ich 1a d& xuit quy trinh c6ng nghé san xuét
dexamethason axetat hiéu qua, kha thi, gia thanh ré nhat cé thé dugc tr 9a-OH
AD, hogp chat dugc san xuat tr nguyén li€u méi doi dao va ré tién phytosterol
bang chuyén hoa vi sinh, mdt xu huéng méi doi vai the gidi.

Pé dat dwoc muc dich d6, sau khi da phén tich rat k§ cac ngudn tai liéu
tham khao c6 dugc & trén, tac gia cta giai phap hitu ich da lya chon cac phuong
phap hiéu qua kha thi nhat, ti€én hanh don gidn hda, gidm thi€u céc giai doan,
nang cao hiu suat tirng giai doan, dong thoi phoi hop toi vu céc giai doan tong
hop.

Quy trinh tdng hop dexamethason axetat tir 90-OH AD gdm céc giai doan
sau:

— Dehydrat héa nhém 9a-OH AD bang axit v co H;PO, dung méi
CH,Cl,,tao 14p méanh 17a-hydroxy-17B-pregnan bang phuong phap xyanhydrin.

— Tao lap chirc 21-hydroxy, xdy dung mach bén corticoit bang phuong
phép 21-iot hoa truc tiép,axetyl hda nhom 170-hydroxy ding hdn hop axetyl héa
Ac,0/AcOH/Py,tach loai nhdm 17a-axetoxy, tao thanh A16-3,20-diketo pregnan
dung KOACc.
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SGOz.

oxy hoéa CuCl (I)

— Tao lap lién ket doi Al,2-pregnan bang phuong phép héa hoc st dung
— Pua manh 16a-metyl-170-hydroxy vao A16- pregnan st dung x0c tac tu

— Hypohalogen  hoéa
dibromantin.

A9(11)-160-metyl-170-hydroxy-pregnan

dung
— Epoxit hoa thanh 9f,11-epoxy-160-metyl-17a-hydroxy- pregnan. Va

— M vong 9B,11- epoxy-16a-metyl-170-hydroxy-pregnan bang dung dich
HF 70%, axetyl héa nhém OH & C(21) cua dexamethason dung hon hop
Ac,O/Py.

MO ta chi tiét giai phap hiru ich

Quy trinh duoc tom tét trong so db 1 dudi day
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Téng hop dexamethason axetat tir 9a-hydroxy androstendion

Céc hop chit (1 ) (2): C6 thé khong can tinh ché, dung ¢ dang tho vao
g1a1 doan chuyen héa tiép theo. Pi vao san xuét, chat dau s& 1a A9(1 1) AD (1).
Pé rat ngit sb g1a1 doan, nhim ning cao hiéu suit tdng, cac hop chét trung glan
(9)-(16)khong can tach ra va tinh ché, duoc st dung duédi dang thd vao chuyén
hoa giai doan tiép theo.

Quy trinh, nhu vay chi bao gbm 7 giai doan chinh:

Tién trinh dehydrat héa 9a-OH AD (1) dé didu ché A9(11)- AD (1°) dugc

“thuc hién bang axit v co trong dung méi hitu co tro (HsPO, trong CH,Cl, hodc

CHCI3) ( Ty 1€ mol chat 1 : H;PO,= 1: 15,65 ). D6 chon loc va mirc d6 phan 1ap

dang tinh thé dat dinh luong. Tuy nhién, sin pham thd khéng can tinh ché, c6 thé

dung ngay vao chuyén hoa tiép theo. Pé tan cuong cho phan tng, can 4p dung
k¥ thuat ct dang phi loai nudc tao ra.

Tao 1ap mach bén pregnan nho Gng dung phuong phép xyanhydrin véi 1",
st dung tac nhén axetonxyanhydrin, c6 mat kiém natri trong metanol-nuéc ( Ty
16 mol chat 1": axetonxyanhidrin =1: 6,94 ) . Nhin dugc san pham hydroxynitril

©)
C=N
¥ E :b’ lloH
€

Bao vé nhém 3-keto bang cach tao ketal vong (5 hay 6 canh) bang twong
tac voi etylenglycol hay neopentylglycol xdc tac axit va tac nhan
trietyloctoformiat.) ( Ty 1é mol chat 1" : trietyloctophocmiat: neopentylglycol :
p-TSA=1:1,88:3,0 : 1,182). Sau d6 bao v¢ nhom 17a-hydroxy dé tao ra 170-(1-
alkoxy) etylic ete. Khong can tinh ché cic san pham trung gian (9), (10) va (11).

@Ct?bc—; @CEE;U—

(10) (11)

R: CH(CH3)OC2H5 hayCH(CH3)OC4H9

}“iép theo, alkyl hoa nhém nitril ctia hop chit (11) bang MeLi ( Ty 1é mol
chat 1 : vinyletyl ete: p-TSA: CH;Li =1: 41,3 : 0,23 : 2,16 ).Thiy phén axit, giai
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phéng nhém bao vé nhan duge A9(11)- hydroprogesteron (2) (A9(1 1) HPG)véi
hiéu suétdat cao va cophu thudc vao ban chét cic nhém bao vé. Chuyen hoéa hop
chat A9(11)-HPG (2) tao ra hop chét 21-i dtiot- A9(11)-HPG (12),) bang phuong
phap C(21)- iot hoa truc tiép vé6i tac nhan CaQ/ CaCl , /I, (Ty 1& mol chét 2
CaO: CaClz I, = 1: 4,52 : 0,51: 1,31), sau d6 thé nguyén ti i- 6t bang nhom
axetyl bang cach xtr Iy véi KOAc (Ty 1 mol chat 2": KOAc = 1:5,06) , tao thanh
21-axetoxy (13). Phan tng thé c6 thé thuc hién ma khéng can tach ra khéi phan
ung 21-i0t-A9(11)-HPG (12).

O/\% e ~Z

(12) (13)

Axetyl héa nhom 170-hydroxy -21-axetoxy-A9(11)-HPG (13) bing cach
xtr Iy véi hdn hop Ac,0, trong CH,Cly, hén hop axetyl héa HOALC, triflo axetic
anhydrit va mot luong nhd xuc tac p-TSA ( Ty 1é mol chat 2”: p-TSA= 1: 0,99),,
mot lugng ti thidu can thiét triflo axetic anhydrit cho phép hoan toan loai trir
khé& ning tao ra san phim khong mong mudn enol axetyl héa nhém cacbonyl &
C(3). San phdm (14) nhan dwoc véi hidu sudt cao. Sau d6, xir Iy trong mdi
truong dimetyl sulfoxit bing KOAc, thuc hién qua trinh tach loai nhém 170-
axetyl va tao thanh 21-axetoxy pregn-4,9(11),16-trien-3,20-dion (3).

JOAc
O
f\b@( e
()/\%

(14)

Hop chét trien (3) dugcl,2-dehydrogen hoa bang phuong phép héa hoc sir
dung tac nhan SeO, ( Ty 1€ mol chat 3 : SeO, = 1: 2,59) dé nhan duoc tetraen (4
).

Tiép theo, tién hanh phan tmg cong hop-1,4 xtc tac dong cua tac nhén
alkyl héa MeMgBr trong dung moi khong proton vao A16-20-xetoketo-21-axetat
tetraen (4) (Ty 1é mol chit 4 : CuCl : CH;MgBr = 1: 85,6 : 3,52 ), tao ra dan xuét
magiehalogenua 21-axetoxy-20-hydroxy-160—metyl pregna-1,4,9(11),17(20)-
tetraen-3-on (15), sau d6 thily phan bing dung dich nudc clorua amoni c¢6 mit
khong khi.
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(15) (16)

Xir Iy nhoém 17a-hydroperoxy cua hgp chét 21-axetoxy-17a-hypoperoxy-
160-metylpregna-1,4,9(11)-trien-3,20-dion (16) do tu oxy hoa béng cach khu
héa dén nhém 17a- hydroxy twong tng, tao thanh 1,4,9-trien (3); tdc dung véi
KI trong mdi trudng hdn hop hydrocacbon thom va axeton. Thém vao do, thir ty
céc xur ly da duoc chi ra ¢6 thé thuc hién ma khong can tach loai 21-axetoxy-
170-hydroperoxy-16o-metylpregna-1,4,9(11)-trien-3,20-dion (16). Sau do, xu ly
v6i dibromantin ( Ty 1& mol chat 5 : dibromantin= 1:0,72) v6i 1,4,9-trien (5)
trong dung moi phan cuc khéng cé proton (THF, dialkylketon) c¢6 chira nude.
Tién hanh 9,11B-epoxit hoéa hop chit 21-axetoxy-9a-brom-11p,17a-dihydroxy-
160-metylpregna-1,4-dien-3,20-dion (6) va tach loai cdc nhom bado vé & C(21)
duoc tién hanh ddng thoi trong méi trudng nude chira hon hgp dung méi phan
cuc khong co6 proton ( THF, dialkylketon ) va dung mdi proton ( vdvi du, rugu
no) bing tac dung ctia tic nhan kiém (vi du, hyroxy hay cacbonat kim loai). Khi
d6, day cac phan tmg bromhydroxyl héa- 9(11)-epoxit hoa, dong thoi tich nhém
bao vé & C(21) c6 thé thuc hién ma khong can tach loai san pham (6) ra khoi hdn
hop phan Ung. Phan Ung md& vong 9(11)-epoxit cua 17a,21-dihydroxy-160-

“metyl-9B(11)-epoxy pregna-1,4-dien-3,20-dion (7) bang dung dich nuéc HF
70%. ( Ty 16 mol chét 7 : HF = 1: 80,37 ) . Nhén duoc dexamethason (7°) véi
hiéu suét tot. Tinh ché so bd, dexamethason thé duoc dua ngay vao giai doan
axetyl hoa bang hdn hop axetyl Ac,0/ Py (Ty 1é mol chét 7" : Py : Ac,O =I:
57,44 : 39,04). Dexamethason axetat (8) nhan dugc véi hi€u suét dinh lugng. Két
tinh lai tir axeton.

Hiéu suét chung dat dugc 25,7 % tinh theo chat diu 9a-OH AD, d6 tinh
khiét trén 98% (HPLC), dat tiéu chuan USP36.

Cac vi du minh hoa thyc hié€n giai phap hiru ich
Vidu 1. Giai doan 1
i) 1)Téng hop (1°)
Thém 532,5 ml (7,78 mol) H;PO, (ndng d6 > 85%, d=1,69) vao hdn hop
150 g (0,497 mol) hop chét 9a-OH AD (1) ( Ty 16 mol chét 1 : HsPO, = 1: 15,65
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) trong 1815 ml CH,Cl,. Hoi luu 1,5 gio dung thiét bi cét loai nudc déng phi. Sau
khi két thic phan tmg, d& ngudi dén nhiét do phong va rira hon hop phan tmg
bé“mg H,0 dén trung tinh. Loai kiét dung moi, thu dugc san phém tho. Séy kho
trong tu sdy chan khong & 45°C trong khoang thoi gian 3 gid, nhén dugc 140 g
san phim A9(11)-AD (17) sach sic ky. Dé c6 mau tinh khiét giam dinh ciu trdc,
can két tinh lai tir EtOAc, De.(°C): 201-203°( EtOAc). San phdm thd khong can

tinh ché thém st dung ngay vao giai doan tiép theo.

Phd 'H-NMR (CDCls, ppm): 5,76 (H-4); 5,57 (H-11); 1,3 (CHs-19); 0,88
(CH;-18 ).Trong san phim thu dugc khéng phat hién thiy dong phan 8(9)-
dehydro steroit trong ung khi kiém tra bang phd 'H-NMR 400 MHz.

ii)Tong hop (2)

Thém 156 ml (1,71 mol) axetonxyanhidrin va 14,1 ml dung dich NaOH
3,3 M (pH=8) vao hdn hop 140 g (0,493 mol) A9(11)-AD (1) thu dugc & trén
trong 400 ml MeOH. Thém tiép 156 ml (1,71 mol) axetonxyanhidrin ( Ty 1& mol
chét 1"; axetonxyanhidrin =1: 6,94 ) va 14,1 ml dung dich NaOH 3,3 M . Khudy
dao hdn hop phan tg trong 1,5 gid & 35-36°C. Nho giot 84 ml nude cit vao hdn
hop phan tng. D& hdn hop phan tmg & nhiét do phong qua dém, sau d6 thém tiép
337,5 ml nuéc cit va khudy dao 2 gid & nhiét d6 phong. Loc, rira hdn hop phéan
{ing bang hdn hop MeOH : H,0 =1 : 2 (141 ml x 2); sau d6 bang H,0 (141 ml x
4) dén pH = 7. P6 b6 dich loc, tha trén ph&u dem siy khé trong ti sdy chan
khéng & 45°C, nhan duoc 154 g. Pé c6 miu tinh khiét gidm dinh cdu tric, can
két tinh lai tir EtOAc; Pc.(°C):214-219° (EtOAc)

Lam lanh huyén phu 154 g san phim vira nhan duoc & trén trong 306 ml
CH,Cl, dén nhiét d6 0 + -5°C va trong dong N, thém lan luot 154 ml (0,927mol)
trietyloctophocmiat, 154 g (1,481 mol) neopentylglycol va 15,45 g (0,0898 mol)
p-TSA (k.) ( Ty 1€ mol chét 1" : trietyloctophocmiat: neopentylglicol : p-TSA=
1:1,88: 3,0 : 1,182) . Khudy dao khi phan tmg trong khoang thoi gian 8 giv. Dé
két thic phan tng thém vao 15,45 ml trietylamin va 1200 ml H,O. Khudy dao
huyén phu trong khoang thoi gian 30 phit. Pé yén 30 phit. Loc két tha, ria bang
nudc dén pH=7. Sdy kho dén trong luong khong d6i Nhan dugc 195 g san
phim. P& ¢6 mau tinh khiét gidm dinh cdu tric, cin két tinh lai tir axeton;
Pne.(°C): 252-254.

Ly 195 g san phdm vira nhan dugc & trén hoa tan trong 610,5 ml Et,0
trong dong N, (k.) ddng thoi khudy dao & nhiét d6 phong. Thém vao 1950 ml
(20,394 mol) vinyletyl ete. Lam lanh hdén hop phan mg xubng -5 + +5°C va
thém vao 19,5 g (0,1134 mol ) p-TSA , dong thoi khudy dao trong dong N,. Sau
4 gi&y thém vao hé phan tmg 19,5 ml Et;N. Ha nhiét 6 phan Gmg xudng -25°C dé
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thém vao 666 ml CH;Li 1,6 M /Et,0 (1,066 mol) ( Ty 1& mol chét 1" : vinyletyl
ete: p-TSA: CH;Li =1: 41,3 : 0,23 : 2,16 ). Nho giot CH;Li xong thi dua hé phan
Ung ra ngoai nhiét do phong cho dén khi phan tng dat nhiét d6 phong thi thém
~vao hén hop MeOH : H,O : HCI (d.) = 109,5 ml : 6,0 ml : 6,0 ml. Tiép tuc nho
giot hén hop H,O : HCI (d.) = 195 ml : 195 ml.

Chung c4t thu lai Et,O sao cho nhiét d§ trong binh phan tmg < 60°C. Khi
trong hé phan Ung xuét hién nhii twong thi nho giot 202,5 ml H,O. Pé & ngin
dudi tu lanh qua dém.

Loc, rita hdn hop phén tng bang H,0 (310,5 ml x 5 ) &&n pH = 7. Dich loc
dd bé, tha dem sdy kho trong may sdy chan khong & 45°C. Nhén duoc 165 g san
phim tho.

Hoa tan toan bd 165 g san pham tho trong 1597 ml CHCls; thém vao 34,5
g C hoat tinh, khudy d4o nhe & nhiét d6 phong trong khoang thoi gian 1 gio. Loc,
rtra bang CHCl; (435 ml x 2). Chung cét dich loc dong thoi khudy dao dén thé
tich 330 ml, thém vao 525 ml axeton, cit tiép dén 525 ml thi dimg. Pé & ngin
dudi ti lanh qua dém.Loc rira bang axeton (85,5 ml x 3), bang Et,0 (85,5 ml x
2). Can dem sy kho. D6 bé dich loc, cin sdy khé trong ti sdy chan khong 3 gio.
& 45°C, két tinh tir axeton, nhan dugc 140 g(2) . Pc.(°C):207-211. Hiéu suét 86
% tinh tur (1). ‘

Phd IR (KBr, v, cm™): Cho dai hip thu ¢ ving 3475 cm™ (O-H), 2937 cm
' (C-H), 1707 va 1660 cm™ (C=0 & vi tri 20 va 3), 1621 va 1443 cm™ (C=C).

Phé '"H-NMR (500 MHz, CDCl;, 6): 5,74 ppm (s, 1H, H-4); 5,54 ppm (m,
1H, H-11); 2,75 ppm (s, 3H, CH;-21); 1,34 ppm (s, 3H, CH;3-19); 0,69 ppm (s,
3H, CH;-18).

Vi du 2. Giai doan 2
i) Téng hop chét (2°)

Hoa 100 g ( 0,30 mol) (2) trong 745 ml CH,Cl, va 250 ml MeOH. Thém
vao 76 g (1,357 mol) CaO; 5 ml nudc cat; khudy dao & nhiét d6 phong trong
dong N, khan. Nho giot dung dich 17 g CaCl, (0,153 mol) va 100 g (0,394 mol)
I, (Ty 18 mol chét 2" : CaO: CaCl,: I, = 1: 4,52 : 0,51: 1,31) trong 25 ml MeOH.
Sau 1,5 gid dimng phan tng, thém vao 746 ml CH,CL,. P6 hdn hop phan tmg vao
dung dich 450 g NaHCO; trong 5400 ml H,O. Khudy déu.Loc, rira hn hop phan
ting bang CH,Cl, (148 ml x 3). Bo can trén phéu.Chiét ldy 16p CH,Cl, ¢ dudi,
chiét tiép 16p H,O & trén bang CH,Cl, (890 ml x 2). Bé 16p H,O. Dich chiét
CH,Cl, dem cit quay dén kho. Nhén duoc 148,7 g san pham tho.

Hoa tan 148,7 g san phém tho nhan dugc & trén trong 1430 ml DMF, thém vao
149 g (1,5204 mol) KOAc ( Ty 1é mol chat 2°: KOAc = 1:5,06), khudy dao & 60
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+ 65°C trong khoang thoi glan 2 gio. Lam ngu01 hdn hop phan tmg rdi d6 vao
2960 ml nudc, dong thoi khuay dao. Loc rua bang H,O (296 ml x 5) dén pH=17.
Dich loc d6 bo, tia dem sdy khé trong ti sdy chan khong & 50°C nhéan duoc 124
g san pham tho.

Hoa toan b 124 g san phim thd nhan dugc trong 3000 ml CH,Cl,, thém vao 30
g C hoat tinh, khudy & nhiét do phong 1 gio. Loc, rira bang CH,Cl, (296 ml x 2)
Dich loc cét loai bét dung mdi dén thé tich 25 ml. Thém 444 ml axeton, ct tiép
dén thé tich 250 ml. Bé & ngin dudi ta lanh qua dém. Loc, rira béng axeton (60
ml x 2); bang Et,O (74 ml x 3). Cin thu dugc dem sdy kho trong ti sdy chan
khong & 45-50°C trong khoang thoi gian 3 gio, nhan duoc 108,3 g san phim (2°)
DPnc.(°C): 232-234 (axeton/CH,Cl, )

Phé IR: v=3311 cm™ (td, O-H), 2927 cm™ (C-H), 1732 va 1665 (C=0).

Phd MS: cho peak [M'] = 386; 2x[M'] = 772, céc peak ion manh [M-H,0]" =
368, [M-CH;COO]" = 327.

Phd 'H-NMR : 5,73 ppm (s, 1H, 4-CH); 5,54 ppm (d, 1H, 11-CH, j= 4 Hz); 4,95
ppm (dd, 2H, 21-CH,, j=16 va 88 Hz); 2,15 ppm (s, 3H, OAc); 1,32 ppm (s, 3H,
19-CH3); 0,63 ppm (s, 3H, 1  8-CHj).

i) Téng hop chét (3)

Thém 108,3 g (0,28 mol) hop chit 21- axetoxy-17a-hydroxy pregn-
4,9(11)-dien-3,20-dion (2°) vao hdn hop axetyl hoa gom 48 g (0,279 mol) p-TSA
(k.) ( Ty 1& mol chét 2" : p-TSA= 1: 0,99), 550 ml HOAc ( bang) va 202 ml
anhydric triflo axetic trong 2160 ml CH,Cl,. Khudy dao khdi phan tmg & nhiét
do phong 2,5 gio, sau d6 rét vao 5225 ml dung dich amoniac/ H,O. Duy tri 15
phit & 10-15°C. Sau d6 tach bod 16p hitu co, chiét dich H,O bang CH,Cl,. Gop
cac dich chiét va rira bang H,O dén PH= 7. Loai dung mdi & 4p sut khi quyén.
Phan con lai thém nudc vao luong tbi thiéu, cao dé tao chét ran tach ra, nhan
duoc huyén phu . Loc két tua, rira bang H,0, sdy kho trong ta sdy chan khong &
45-50°C trong khoang thoi gian 3 gid . Nhan dwoc 112 g hop chét 17a, 21-
diaxetoxy pregn-4,9(11)-dien-3,20-dion. P& nhan dugc miu tinh sach cho phan
tich can két tinh lai tir axeton; Pc.(°C): 220 ( phan hiy).

Huyén phi gdm 112 g(0,263 mol) hop chét 17a, 21-diaxetoxy pregn-
4,9(11)-dien-3,20-dion vlra nhan dugc & trén, 55 g (0,561 mol) KOAc (k.) va
1100 ml DMF (k.) duoc dun ndéng trong dong khi tro N, & 80°C va duy tri 2 gio.
Sau d6 lam lanh hén hop phéan tmg va tir tir rét vao 11130 ml H,O. Khudy dao 30
phut Loc két tha, rira bang HZO va séy khé. Nhan dugce 96 g hop chat (3). Bé c6
mau tinh khiét cho phén tich can két tinh lai tir axeton; Pc.(°C): 128-130. Hiéu
sudt dat 85% tir (2).
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Phé 'H-NMR ( CDCL): 6,76 (m, 1H, 16-CH); 5,73 (s,td, 1H,4-CH); 5,53
(m, 1H, 11-CH); 5,02 ( d, jobs= 16,1 Hz ( AB-system, 1H, 21-OAc); 4,90 (d,
jobs= 16,1 Hz ( AB-ICI ), 1H, 21-OAc); 2,16 ( s, 3H, 21-OCOCH;); 1,33 (s, 3H,
19-CHs; 0,86 (s, 3H, 18-CH).

Vi du 3. Giai doan 3

Hdn hop gdém 10 g ( 0,027 mol) chét (3) , 7,8 g (0,07 mol) selen dioxit (
Ty 18 mol chat 3 : SeO, = 1: 2,59), 323,7 ml t+-BuOH ( k.) va 2,57 ml Py (k.)
duoc hdi luu 24 gid dudi khi quyén N, Pé ngudi dén nhiét d6 phong. Loc qua
Celite va rtra phan loc bing EtOAc. Loai dung mdi duéi ap sudt giam, nhan duoc
can rin. Tinh ché so bd nho loc ria qua SiO,/ axeton, sau d6 Et,0O. Loai dung
moi nhan dugc 6,31 g chét 4) chét rén sach sic ky. Hiéu suit dat 63 %. San
phdm tho nhung dd sach,c6 thé dung ngay vao giai doan tiép theo ma khong can
tinh ché thém.

Pé nhan dugc mau tinh sach cho phan tich can két tinh lai tir hdn hop
benzen/metanol (1:10), sau d6 tir metanol, va cudi ciing tir axeton. Dc.(°C): 171-
174 (axeton )

Phd IR ( KBr, cm™): Khéng cé peak dic trung cho nhém OH ton tai cac
peak dic trung cho hai nhom CO (1667, 1744), peak dugc ghép cho dao dong
hoda tri cia chirc olefin ¢6 cuong d6 cao & 1623 ( dugce quy cho 4 nbi d6i & cac
vitri 1,4,9,16 ).

Phé "H-NMR ( CDCly): 7,21 (d, J=10,1 Hz, 1H, 1-CH); 6,76 (m, 1H, 16-
H); 6,28 (dd, J=10,1 Hz, J=1,8Hz, 1H, 2-CH); 6,06 (t, J= 1,8 Hz, 1H, 4-CH); ;
5,55 (m, 1H, 11-CH); 5,03 (d, Jobs=16,1 Hz ( AB-system), 1H, 21-OAc); 4,89
(d, Jobs=16,1 Hz (AB-system), 1H, 21-OAc); 2,17 (s, 3H, 21-OCOCHs); 1,42 (s,
3H, 19-CH3); 0,91 (s, 3H, 18-CHs)

Phd C-NMR (CPD): 190,1 (C-20); 185,9 (C-3); 170,0 (C=0, Acetyl-);
166,3 (C-5); 154,4 (C-1); 149,8 (C-16); 143,4 (C-17); 143,3 (C-9); 126,9 (C-2);
123,5 (C-4);120,8 (C-11); 65,4 (C-21); 52,1; 45,8; 44,9; 37,2; 34,1; 34,0; 33,2;
31,7; 26,5; 20,3 (C-19); 15,2 (C-18).

Vi du 4. Giai doan 4

Thém 10 g (0,027 mol) hop chit 21-axetoxypregn-1,4,9(11),16-tetraen-
3,20-dion (4), 40 ml THF va 153 ml toluen vao dung dich cua 023 g (2,312
mmol) CuCl trong 140 ml axetonitril. Lam lanh khdi phan tng dén - 40°C va
thém vao 67,5 ml (0,095 mol) dung dich 1,4 M CH;MgBr (Ty 1& mol chit 4 :
CuCl : CH;MgBr = 1: 85,6 : 3,52 ) trong hon hop toluen va THF ( 3:1 v/v). Sau
d6 gitr khéi phan tmg & -40°C trong khoang thoi gian 15 phit. Dé két thac phan
ung, rot tr tur khdi phan tng vao 0,5 lit dung dich 20% NH,Cl/ H,O & nhiét do
khong cao hon 5°C trong khi khudy d4o manh. Sau khi duy tri b6 sung 30 phat &
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0-5°C khdi phan tmg chira san phim 21-axetoxy-17a-hydroperoxy-16a-
metylpregn-1,4,9(11)-trien-3,20-dion, chuyén khdi phan tmg vao phéu trich ly.
T4ch loai 16p hitu co, rira bang dung dich nuée 20% NH,CI va H,O.

Thém 120 ml axeton va 3,5 g (0,021mol) KI ( Ty 1& mol chét 4 : KI = 1:
0,78 ) vao dung dich nhan dugc hop chét trén trong toluen va trong dong khi tro
N,. Khudy déo huyén phu & nhiét d6 phong 1 gio. Sau d6 thém dung dich 10%
sulfit natri @&n mAt mau khéi phan tng va 4,5 ml H,0. Bay hoi dung méi trong
chan khong. Phan con lai ctia toluen dugc loai bé di bang MeOH. Rét dung dich
chira san phim trong MeOH vao mét lugng H,O gép 10 1an. Loc két tia. Rira tia
bang H,O. Sy khd, nhan dugc 9,35 g hop chit mong mudn . Hiéu suét dat 85 %

Phd '"H-NMR (8,ppm, DMSO-D6): 7,39 (d, I=10,1 Hz, 1H, 1-CH )]; 6,14
(dd, J=10,1 Hz, J=1,8 Hz, 1H, 2-CH); 5,98 (t, J=1,8 Hz, 1H, 4-CH); 5,53 (m, 1H,
11-CH); 4,96 (d, jobs= 17,5 Hz (AB- system), 1H, 21-CH,0); 4,78 (d, jobs=
17,5 Hz (AB- system), 1H, 21-CH,0); 2,07 (s, 3H, 21-OAc); 1,36 (s, 3H, 19-
CH;); 0,80 (d, J="7,1 Hz, 3H, 16-CH;); 0,59 (s, 3H, 18-CHj).

Vi du 5. Giai doan 5

Thém 20 ml H,O cét va 11 ml dung dich 6,5 % HC1O4/H, O vao dung dich
10 g ( 0,025 mol) hop chit 21- axetoxy-17a-hydroxy-16a-metyl pregn-
1,4,9(110)-trien-3,20-dion (5)trong 70 ml axeton da dugc lam lanh dén 10°C.
Thém 5,1 g (0,018 mol) dibromantin ( Ty 1€ mol chét 5 : dibromantin= 1:0,72)
ting luong nhé vao hdn hgp phan tng trong khoang thoi gian 25-30 phit. Duy
tri hdn hop phan tmg 45 phat. Thém vao dan dung dich 10% sulfit natri/ H,O
dén mAt miu. Sau d6, thém vao 100 ml H,O. Loc két tia , ria tia béng H,0,
‘nhan duoc 15,5 g hop chét (6) dang bt nhio 4m duogc st dung ngay dé tong hop
chit (7) & giai doan tiép theo ma khong can sdy kho hozc tinh ché. Pé tinh so bd
hiéu suét giai doan nay, can sdy kho 3 gio & 45°C trong ta siy chan khong. Hiéu
suét tho trung binh dat 96%. Sau khi tinh ché bang két tinh lai tir axeton, nhan
duoc (6) dang bot rin voi hidu suét 90,1%

Phé '"H-NMR (8,ppm, DMSO-D6): 7,33 (d, J=10,1 Hz, 1H, 1-CH ); 6,22
(d, J=10,1 Hz, 1H, 2-CH); 5,96 (s, 1H, 4-CH); 5,57 (m, 1H, 11-OH); 5,22 (s,
1H,17-OH); 4,76 (d, jobs= 17,6 Hz (AB- system), 1H, 21-CH,0); 5,03 (d, jobs=
17,6 Hz (AB- system), 1H, 21-CH,0); 4,57 (s,t,1H,11-H); 2,08 (s, 3H, 21-
OAc); 1,63 (s, 3H, 19-CH;); 0,88 (s,3H, 18-CHs); 0,79 (d,j=7,3 Hz, 3H, 16-CHj)

Vi du 6. Giai doan 6

Thém 60 ml MeOH vao khéi phan tng nhén duogc trong giai doan trude
sau khi 1am mét mau bang dung dich 10% natri sulfit ( toan bd lwong san pham
thd 15,5 g chét (6) nhan duogc & giai doan trude tong hop tir 10 gam chét (5) ma
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khong cAn tinh ché (~ 10 gam (0,02 mol) chét (6) sau tinh ché). Lam lanh khoi

phan tmg xubng O°C, thém 40 ml dung dich 7,5% NaOH/H,0 va gilt & nhiét do
nay 40-45 phut. Sau do trung hoa bing AcOH. Bay hoi bét dung moi, thém vao
phan con lai 100 ml H,O. Két tia tach ra duoc loc va ria bang H,0. Siy kho.
Nhan duoc 8,52 g hop chit (7) . Hidu sudt tho 91,0 %. Két tinh lai tir axeton/
MeOH nhan duoc 8,06 g ( hiéu suit 86%) tinh theo (6). San phim c6 thé dung

ngay vao giai doan tiép theo. M6t lugng nhé mau ding cho phan tich dugc két
tinh lai tir axeton/ MeOH ( 1:1). Pc.(°C): 255-258

Phé 'H-NMR (8,ppm, CDCI3): 6,58 (d, J=10,1 Hz, 1H, 1-OH); 6,18
(dd,J=10,1 Hz, J= 1,8 Hz, 1H,2-CH); 6,14 ( s,td, 1H, 4-CH); 4,60 (d, ]=20,0 Hz
(AB-system), J=4,5 Hz, 1H, 21-CH,0); 4,22 (dd, J= 20,04 (AB-system), J=4,5
Hz, 1H-21- CH,0); 3,21 (s, ti,1H, 11-CH); 3,06 (t, J=4,5 Hz, 21-OH), 1,42 (s,
3H, 19-Me); 0,92 (s, 3H, 18-Me); 0,89 (d, J=7,2 Hz, 3H, 16-Me).

Vi du 7. Giai doan 7

i)Thém ting phan nhé mét 10 g (0,027 mol) hop chét 17a,21-dihydroxy-16a-
metyl-9B(11)-epoxy- pregn-1,4-dien-3 ,20-dion (7) vao 50,5 ml (2,174 mol)
dung dich HF 70% ( Ty 1¢ mol chat 7 : HF = 1: 80,37 ) & nhiét d6 khong cao hon
-20°C. Khudy d4o khdi phan tmg 1,5 gid & nhiét d6 nay. Dé két thic phan tmg,
rét khéi phan tng vao 0,4 lit dung dich 2% amoniac/ H,O & nhiét d dudil0°C.
Duy tri hdn hgp & nhiét 6 0-20°C trong khoang thoi gian 2 gid. Loc tia tach ra,
rira bang H,0. Say kho, nhan dugc 9,6 g hop chét (7) ( dexamethason). Hiéu
suat 90%. Dc.(°C) : 264-265 ( axeton).

ii) Hoa tan toan bd 9,6 g (0,025 mol) san phim vira nhan dugc trong 92 ml (
1,436 mol) Py va 92 ml (0,976 mol) Ac,O (k.) ( Ty 1€ mol chit 7" : Py : Ac,0
=1: 57,44 : 39,04) . Khudy nhe & nhiét d6 phong 18 gid. D6 hdn hop vao nude da
. Tda tach ra duge loc, rira bing dung dich 2N HCI/ H,O sau d6 bang dung dich
5% NaHCO,/ H,0, cudi cing bang H,0. Két tinh lai 14n thir nhét tir axeton, thu
duoc : 10,55g chét (8) (dexamethason axetat ) ( hidu sut thd 90,2%).

Két tinh lai 14n nita tir axeton, nhan dugc 9,92 g tinh thé ( hiéu suét
85,0%).Dc.(°C): 225-230,d6 tinh khiét trén 98 % (HPLC), dat tidu chuan dugc
dién USP36

Hiéu suét chung : 25,7% tinh tr 9a-OH AD

Phé 'H- NMR(S,ppm, DMSO): 7,30 (d, J=10,1 Hz, 1H, 1-H); 6,22
(dd,J=10,1 Hz, J= 1,8Hz, 1H,2-CH); 6,00 ( s, tu, 1H, 4-CH); 5,00 (dd, J=20,0Hz
(AB-system), J=4,5 Hz, 1H, 21-CH,0); 4,77 (dd, J= 20,04 (AB-system), J=4,5
Hz, 1H-21- CH,0); 4,14 (s, tu, 1H, 11-CH); 2,09 (s, 3H, 21-OAc), 1,49 (s, 3H,
19-Me); 0,88 (s, 3H, 18-Me); 0,79 (d, J=7,3 Hz, 3H, 16-Me)
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Phd BC- NMR (8,ppm, DMSO):

N°~ Dexamethason axetat 21-axetat dexamethason
Nguyén | [Journal of Magnetic (chét 8)
ta C Resonance 38, 501-506

(1980)]
C(1) 152.0 152.6
CQ) 130.2 128.9
C(3) 185.6 185.2
C(4) 125.4 124.0
C(5) 165.9 166.9
C(6) 31.1 31.8
C(7) 28.0 27.2
C(8) 34.8 (18.0) 33.6
C(9) 101.1 (176.2) 101.9
C(10) 48.5(19.4) 47.9
C(11) 72.3 (37.5) 70.6
C(12) 36.6 353
C(13) 48.9 47.99
C14) 44.5 43.2
C(15) 32.6 31.8
C(16) 36.9 35.6
C(17) 91.7 90.4
C(18) 16.7 16.1
C(19) 23.4 22.9
C(20) 204.6(2.8) 204.7
C(21) f 334
C(22) 170.6/ axetyl 169.6
C(23) 20.1 20.3
C(24) 14.8/ Me-16 15.0
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- Quy trinh didu ché dexamethason axetat tir 9a-hydroxy androstendion, mot -
nguyén li€u dau doi dao ré tién dugc san xuat tir phytosterol thu hoi tir phé phu
thai cac nganh cong nghi€p bot giay, ché bién dau dau twong va mia dudong - xu
huéng mai trén the gidi thay cho nguyén li€u cii dat tien diosgenin va solasodin
vi phai trong nhi€u ndm trén dat ndng nghiép.
- Hiéu suit cao, s6 giai doan dugc giam nhiéu, san phém tinh khiét dat tiéu
chuin duoc dung; cong nghé khong doi hoi thiét bi phirc tap. Do vy, quy trinh

hi¢éu qué kinh té cao, kha thi d€ trién khai vao san xuat.
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YEU CAU BAO HO

1. Quy trinh diéu ché dexamethason axetat tr 9a-hydroxy androstendion bao
gdm cac budce sau:

i)  dehydrat h6a 9a-OH AD béng axit v6 co H;PO, trong dung méi khong
proton CH,Cl,, tao lap manh 17a-hydroxy-17p-pregnan bang phwong phap
xyanhydrin;

ii) tao 1ap mach bén corticoit bang phwong phap 21-iot héa truc tiép, axetyl
héa nhém 17a-hydroxy ding hén hop axetyl héa Ac,O/AcOH/Py, tich loai
nhom 17a-axetoxy, tao thanh A16- pregnan dung KOAc;

iii) tao 1ap lién két d6i A1(2)-pregnan bing phuong phép héa hoc sir dung
SeO,;

iv) dua manh 160-metyl-17a-hydroxy vao A16(17)- pregnan st dung xtc
tac tw oxy hoa CuCl (I), tdc nhan MeMgBr;

v) hypohalogen héa  A9(11)-16a-metyl-17a-hydroxy-pregnan  dung
dibromantin;

vi) epoxy h6aA9(11)- 16a-metyl-17a-hydroxy pregnan thanh 9(11)-epoxy-
16a-metyl-17a-hydroxy pregnan; va

vii) mé vong 9(11)- epoxy-16a-metyl-17a-hydroxy-pregnan bang dung dich
HF 70%, axetyl hoa nhém hydroxy & C(21) cia dexamethason dung hén hop
Ac,O/ Py.
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