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Abstract

In this paper, we present the synthesis of the 21-acetate pregna-4,9(11)-diene-170,21-diol-3,20-dione from 9a-
hydroxy androstenedione, an important intermediate for synthesis of corticoids such as hydrocortisone and
prednisolone. The structure of the product and its intermediates was examined by physical methods such as: IR, MS, 'H

and C NMR.
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1. MO DAU

Nghién ctru chuyén héa vi sinh hon hop sterol dén
cac hop chat 17-ceto steroid trung gian nhu
androstendion (AD), androstadiendion (ADD),  9o-
hydroxy androstendion (9a-OH AD) dang phat trién
manh mé [1, 2]. Chung t6i ciing dd cong bd phuong
phap hiéu qua chiét xuét tinh ché phytosterol tir phu
thai cong nghi¢p tinh luyén dau ddu twong [3, 4] va
chuyén hoéa vi sinh ching dén AD, ADD va 9a- OH
AD [5-9]. Pi ¢6 nhiéu cong trinh nghién ctru téng
hop cocticoid tir 17-cetosteroid tir 17-ceto steroid [10-
16]. Chung t6i da cong b két qua nghién ctru mot sb
phuong phap téng hop cocticoid tir 17-ceto steroid
[17-27]. Tiép tuc huéng nghién ctru nay, trong bai
bao nay chiing t6i trinh bay mét phuong an tong hop
21-acetat pregn-4,9(11)-dien-17a,21-diol-3,20-dion
tor 9a-hydroxy androstendion, mot hop chét trung
gian quan trong dé tong hop cocticoid nhu la
hydrococtison va prednisolon.

2. THUC NGHIEM

Phin chung Diém chay dugc do trén may
Boetius (CHDC Pric). Phd hong ngoai (IR) ghi trén
may FT-IR-IMPACT-410 dang vién nén trong KBr.
Pho cong huong tir hat nhan dwoc ghi trén may
Bruker 500 MHz, chét chuin TMS, dung mo6i CDCl;.
Dung méi héa chit mua cua Cty Merck va Aldrich.
Kiém tra dinh tinh dung ban méng dé nhom trang san
Merck 60F,s;. Phd khoéi lwong (MS) dugc ghi trén
may Agilent 6310 Ion Trap, dung méi CHCI.

Androst-4,9(11)-dien-3,17-dion IL. Hop chat II
dugc tong hop theo phuong phap riéng cua chiing toi

da dugc mo ta trong [28]. Pc. (°C): 201-203°. Hiéu
suat 95 %. Pho IR (y, em™, KBr): 1732 va 1659
(C=0 ¢ cac vi tri 17 va 3) C=C ¢ 1616 va 1449
(C=C). Ph6 'H-NMR (CDCl, ppm, 500 MHz): 5,76
(br s, 1H, H-4); 5,57 (t, 1H, H-11); 1,36 (s, 3H, CH;-
19); 0,88 (s, 3H, CH;-18).
170-hydroxy-17p-cyanoandrost-4,9(11)-dien-
3-on III. Thém 100 ml axeton cyanhidrin va 10 ml
dung dich NaOH 3,3 M (pH = 8) vao hdn hop gém
100 g hop chat II trong 250 ml MeOH. Khudy dao
hon hop phan tng trong 1 gio & 35 °C. Nhé giot 60
ml H,O cit vao hdn hop phan tmg. Dé yén qua dém,
sau d6 thém tiép 200 ml H,O cat va khudy dao 2 gio
¢ nhiét d6 phong. Loc, rira hdn hgp phan tng bang
bing H,O dén pH =7. Do bo dich loc, taa trén phéu
dem sdy kho trong ti siy chan khong & 45 °C, nhan
dugc 87,2 g san pham IIT (Hiéu sudt 80,0 %). Dc.
(°C): 182-183 (EtOAc). Phd IR (y, cm™, KBr): 3236
(O-H); 1645 (C=0 ¢ vi tri 3); 1528 va 1452 (C=C).
Phé MS: 311 [M']; 284 [M-HCN]". Phé 'H-NMR
(CDCl3, ppm, 500MHz): 5,76 (br s, 1H, H-4), 5,57
(d, 1H, H-11); 2,97 (s, 1H, OH-17); 1,34 (s, 3H,
CH;-19); 0,93 ppm (s, 3H, CH3-18).
17a-hydroxy-3,3 (2,2-dimetylpropylendioxy)-
androst-5,9(11)-dien-17p-cacbonitril IV. Hoa tan
84 g hop chét III trong 300 ml CH,Cl,. Thém vao
dung dich 120 g neo-pentyl glycol, 8,0 g p-TSA va
80 ml trietyl octofocmat. Cho N, khan qua h¢ phan
tmg. Khudy dao hdn hop phan tng ¢ 0++5 °C. Sau 8
gio dimg phan tng, trung hoa bang 8,0 ml trietyl
amin. Thém vao 700 ml H,0, dé yén qua dém. Tua
duoc tach ra, loc va rira chét rin nhan duoc b?mg
H,0 dén pH = 7. Say kho chét rin 1 san phdm, nhan
dugc 105,1 g IV (hiéu suat 98 %). Dc.(°C): 228-231
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(axeton). Ph6 IR (y, cm™, KBr): 3423 (O-H), 1673
va 1641 (C=C); 1105 (ketal). Phé "H-NMR (CDCl,,
ppm, 500 MHz): 5,54 (d, 1H, H-11); 5,42 (d, 1H, H-
6); 3,55-3,45 (m, 4H, H-ketal); 1,19 (s, 3H, CH3-19);
0,99 (s, 3H, CH;-18); 0,93 (s, 6H, 2 nhom CHj;-
ketal).

Pregn-4,9(11)-dien-17a-0l1-3,20-dion VI. Hoa
tan 80 g san pham IV trong 700 ml dietyl ete trong
dong N, khan ddng thoi khudy dao ¢ nhiét d6 phong.
Thém vao 80 ml vinyl etyl ete. Lam lanh hon hop
phan g xudng -5++5 °C va thém vao 8,0 g p-TSA,
ddng thoi khudy déo trong dong N, khan. Sau 4 gio
thém vao hé phan tng 8,0 ml Et;N. Ha nhiét d¢ phan
tmg xubng -20 °C dé thém vao 350 ml CHsLi 1,6 M
trong Et,0. Nhé giot CH;Li xong thi dua hé phan
{ing ra ngoai nhiét d6 phong cho dén khi phan tng
dat nhiét d6 phong thi thém vao hon hgp MeOH:
H,0:HCl (d) = 40 ml:2 ml:2 ml. Tiép tuc nho giot
hén hop H,0 : HCI (d) = 80 ml1:80 ml. Chung cét liy
Et,0 trén may khudy tir gia nhiét sao cho nhiét do
trong binh phan ting < 60 °C. Khi trong hé phan tng
xuat hién nhii twong thi nho giot vao hé phan tmg
1200 ml H,O. Dé & ngin dudi tu lanh. Loc, rira hdn
hop phan tmg bang H,O (140 ml x 5) dén pH = 7.
Dich loc d6 bo, tia dem sdy kho trong may sdy chan
khéng. Nhan dugc 74,0 g san phdm tho. Hoa tan san
pham tho trong 1500 ml CH,Cl,, thém vao 15 g than
hoat tinh, khuay dao ¢ nhiét do phong trong 1 gio.
Loc, rtra bang CH2C12 (150 ml x 2). Chung cAt dich
loc dong thoi khudy déo trén may khudy tir gia nhiét
dén thé tich 150 ml, thém véao 220 ml axeton, cét
tiép dén con ~ 140 ml. Pé ngin dudi ti lanh qua
dém. Loc, rira b::ing axeton (40 ml x 3), Et,O (40 ml
x 2). Cin dem sy kho. Cat quay kiét dich loc rdi
thém vao 60 ml Et,0, khudy & nhiét do phong 45
phut, dé ngin dudi ti lanh qua dém, loc rura béng
Et,0 (20 ml x 3). P4 bo dich loc, cin sdy kho trong
ta séy chan khong. Nhan dugc 61,8 g (hiéu suét 93
%). Pc. (°C): 215-217 (axeton). Pho IR (y, cm’,
KBr): 3475 (O-H), 1707 va 1660 (C=0 ¢ vi tri 20 va
3), 1621 va 1443 (C=C). Phé6 'H-NMR (CDCl;,
ppm, 500 MHz): 5,74 (s, 1H, H-4); 5,54 (t, 1H, H-
11); 2,75 (s, 3H, CH;-21); 1,34 (s, 3H, CH;-19);
0,69 (s, 3H, CH;-18).

21-axetat pregn-4(9,11)-dien-17a,21-diol-3,20-
dion VIII. Hoa tan 67 g VI trong 500 ml CH,Cl, va
150 ml MeOH. Thém vao 50 g CaO, 3,4 ml H,O;
khudy dao & nhiét do phong trong dong N, khan.
Nho giot dung dich 10,4 g CaCl, va 68 g I, trong
155 ml MeOH. Sau 1,5 gi¢ dung phan Ung, thém
vao 500 ml CH,Cl,. P6 hdn hop phan tmg vio dung
dich 300 g NaHCO; trong 3500 ml H,O. Khudy déu,
loc, rira hdn hop phan tng bang CH,Cl, (100 ml x
3). B can trén phéu. Chiét 1y 16p CH,Cl, & dudi,
chiét 16p H,O & trén bang CH,Cl, (400 ml x 2). Dich

Luu Puc Huy va cong sy

chiét CH,Cl, dem cit quay dén kho. Nhan duogc
100,2 g san phim tho 21-iod steroid. Hoa tan toan
bo san phém tho 21-iod steroid vira nhan dugc & trén
trong 800 ml dimetyl focmamit, thém vao 100 g
KOAc, khudy dao & 6065 °C trong khoang thoi
gian 2 gio. Lam ngudi hén hop phan tng roi d6 vao
1500 ml nudc, ddng thoi khudy dao. Loc rira bang
H,O (200 ml x 5) dén pH = 7. Dich loc d6 bo, tua
dem sdy kho trong ti sdy chan khong & 62 °C nhan
dugc 80,802 g san pham tho. Hoa tan san pham tho
trong 1500 ml CH,Cl,, thém vao 20 g C hoat tinh,
khudy ¢ nhiét d6 phong 1 gio. Loc, rira bang CH,Cl,
(150 ml x 2). Dich Igc cat b6t dung moi dén thé tich
140 ml. Thém 250 ml axeton, cit tiép dén thé tich
150 ml. Pé & ngan dudi tu lanh qua dém. Loc, ria
bang aceton (40 ml x 2), bang Et,O (20 ml x 3). Can
thu dugc dem sdy kho trong ti siy chan khéng nhan
dugc 66,8 g san pham (hiéu suat 85 %). Pc. (°C):
226-228 (axeton/CH,CL). Phd IR (y, cm”, KBr):
3311 (t, O-H), 1732 va 1665 (2xC=0). Phd MS:
286 [M']; 772 2x[M']; 368 [M-H,O]; 327 [M-
CH;COO]". Phé "H-NMR (CDCls, ppm, 500 MHz):
5,73 (s, 1H, H-4); 5,54 (d, 1H, H-11); 4,89 va 5,05
(2 d, 2H, CH,-21, J = 16 Hz); 2,15 (s, 3H, CH;-Ac);
1,32 (s, 3H, CHs-19); 0,63 (s, 3H, CH;-18). Phd "*C-
NMR (CDCls, ppm, 500 MHz) xut hién 23 tin hiéu
cong huong tuong ung voi 23 nguyén ti C trong
phan tir, c6 d6 chuyén dich hoéa hoc phu hop nhu
sau: 205,2 (C=0 ¢ vi tri 20); 199,5 (C=0 ¢ vi tri 3);
170,6 (C=0 cua nhom axetyl); 169,9 (C olefinic vi
tri 5); 144 (C olefinic vi tri 9); 123,9 (C olefinic & vi
tri 4); 118,9 (C olefinic ¢ vi tri 11); 89,6 (C-17);
67,9 (CHy-21); 47,9; 46,7; 40,9; 37,6; 34,6; 34,2;
33,8; 32,9; 32,2; 31,9; 26,2; 24,4; 20,5 va 14,3 ppm
(tin hiéu cua cac nguyén tr C trong hé thong
vong no).

3. KET QUA VA THAO LUAN

_ Céc phan tng nghién ctru dugc tom tat trong so
do 1.

Piéu kién phan ung: ()—(II): H/Ref;
(I)—>(IIl):  axeton  cyanhydrin;  (IID)—(V):
neopentyl glicol; (IV)—(VI): Vinyl etyl ete, metyl
liti; (VI)—(VIII): I,/CaO/CaCl,/MeOH; KOAc.

Tir 90-OH AD I ching t6i da tdng hop dugc hop
chat A°-AD II theo phuong phap riéng da duoc mé
ta trong [28] voi higu sudt rat tdt, san pham du sach
dé co thé dung ngay vao phan tng tiép theo ma
khong can tinh ché. Phé "H-NMR cua IT: xuét hién 1
triplet tu & 5,57 ppm dugc gan cho proton olefinic &
vitri 11.

D3 sir dung hop chat A’-AD II 1a san phdm trung
gian dé thyc hién phan ung hai giai doan tao mach
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nhanh pregnan. Pau tién 1a phan Gng cong hop
nucleophil nhom nitril chon Iya 14p thé va ving vao
nhom cacbonyl ¢ vi tri C-17 su dung tac nhan
axeton cyanhydrin trong dung m6i CH;O0H & 35 °C
trong moi truong kiém dé nhan duogc din xuét
hydroxynitril IIT v&i hiéu suit tot. Phd MS cta III
v6i pic ion phan tir [M'] 1é ¢6 m/z = 311 va pic ion
manh dic trung [M-HCN]" ¢6 m/z = 284. Giai doan
thir 2 tiép theo 14 metyl hoa nhom nitril, trudc d6 cin
bdo v¢ nhom 3-cacbonyl va 17-hydroxyl. Nhom
cacbonyl dugc ketal hoa voi tdc nhén neopentyl
glycol trong sy c6 mat cua trietyl ete octofocmat va
p-toluen sunfonic axit. Dan xuit 3-ketal IV nhan
duoc voi hiéu suét tét va duge khéng dinh cAu tric

VII VI

Tong hop 21-acetat pregn-4,9(11)...

bang cic phuong phap phd. Bao vé nhém 17-
hydroxy bang cach ete hoa véi vinyl etyl ete trong
dietyl ete xuc tac p-toluen sunfonic axit & 0-5 °C
trong dong khi tro. Dan xuét nitril sau khi d bao vé
nhém cacbonyl va hydroxy V, ching t6i thuc hi¢n
phan tmg metyl hoa bang CH;Li, sau d6 giai phong
cac nhom bao vé bang dung dich axit HCL. Phan tmg
metyl hda xay ra rat manh liét, can rat than trong khi
thyc hién. San phdm A’-hydroxyprogesteron VI
nhan duoc v6i hiéu sudt 93 % (tinh tir chat IV), duoc
giam dinh cau trac bang cac phuong phap phd, dic
biét trén phdé "H-NMR xuét hién tin hiéu cong hudng
ciia nhom metyl-acetyl ¢ 2,75 ppm (s, 3H, CH;-21).

CN CN
----- n---uOH

CH;
|

...... O—CH

OC,H

So dé 1: Chuyén héa 90-OH AD dén 21-acetat pregna-4,9(11)-dien-170,21-diol-3,20-dion

Trong so dd tong hop cocticoid, giai doan tao
mach nhanh cocticoit tir pregnan la mét trong nhirng
giai doan quan trong da dugc chung t6i lya chon
thyc hién di qua giai doan tao dan xuat 21-mono idt,
sau d6 2l-axetyl hoa bang tac nhan CH;COOK.
Hiéu suét cia ca giai doan nay 1a 85 %. Cau tric san
phim 21-axetat pregna-4,9(11)-dien-17a,21-diol-
3,20-dion da duoc khéng dinh dua trén cac dir liéu
phd. Pic biét trén phd "H-NMR xuit hién tin hiéu
cong huong nhom metylen ¢ 4,89 va 5,05 ppm (2 d,
2H, CH,-21, J =16 Hz).

Tat ca cac phan tung chung toi da thuc hién déu
dat hiéu suét tot, tinh ché kha don gian, diéu nay rat
¢ y nghia thyc tién.

4. KET LUAN

Pi tong hop 21-acetat pregna-4,9(11)-diene-
17a,21-diol-3,20-dione tir 9a-OH AD véi hi€u suat
t6t dbi voi ting giai doan. CAu tric cia chit diu, cac
san pham trung gian va san pham cudi da dugc xac
dinh bang cac phuong phap phd: IR, MS, 'H- va
PC-NMR.

Loi cam on: Nghién ciru nay nhdn dwoc tai tro cua
Bé Khoa hoc va Cong nghé: Pé tai déc lap cap Nha
nude (PTPL.2011-G/49) va Quy phat trién khoa hoc
va cong nghé quoc gia (NAFOSTED) (dé tai md so
104.01-2012.20).
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