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NGHIEN CUU PHUONG PHAP MOI TONG HOP A(16)- ENIN
STEROID TU CAC DAN XUAT 178-HYDPROXY-17a-ETINYL STEROID
TUGNG UNG

Luu Duc Huy
Vién Hod hoc, Vién Khoa hoc va Céng nghé Viét Nam

1. M& dau

Tu lau diosgenin va solasodin la nguyén liéu s6 mdt cho ban téng hop céac loai thudce
steroid . Tuy nhién, gia ca trén thi trudng quéc té€ cua ching ngay cang ting do phai trong
nhiéu nam (khoang 5 nidm) trén dat nong nghiép. Do vay ngudi ta da cé gang tim kiém
nhitng ngudn nguyén liéu méi ré tién hon. Cac sterol thuc vat da dugc chu y dén nhiéu nhat
vi ching ¢6 trit ludng rat 16n va cé thé thu hai tit phé/phu thai mét s6 nganh cong nghiép
ché bién néng 1am san. Hop chat nay da duge st dung rong rai sau khi phit minh ra mét sé
ching vi sinh phan huy chon loc mach nhanh céac sterol thanh 17-xétosteroid [1,2].

Cho dén nay, Viét Nam phai nhap khdu toan bd cac loai thudc steroid véi nhiing
khoan ngoai té rit 16n do chua c6é nguyén liéu dau va cong nghé san xuit. Gan day, cac nha
san xudt duge phdm Viét nam da thita nhan tiém nang déi dao, tudng lai hién thuc cta
sterol dang lam nguyén liéu ban téng hgp cac loai thudc steroid thiét yéu.

Phong thi nghiém Hoa hoc Steroid, Vién Hoa hoc, Vién Khoa hoc va Cong nghé Viét
nam, tit nidm 2002 da nghién cttu thanh cong qui trinh thu hai sterol ti phé/ phu thai cong
nghiép. Qui trinh hoan toan kha thi dé trién khai d qui mé 16n .

T 1988 dén nay chung tdi va cong su da nghién citu mét sd phudng phap méi chuyén
hoa sterol thong qua 17- xétosteroid va 17B-hydroxy-17a-etinylsteroid trung gian dén cac
corticoid.

Gan day, cac dan xudt A(16)- enin steroid (A(16)- enin) 1a hgp chat trung gian rat c6
gia tri trong tong hgp corticoid, tuy nhién cho dén nay chua c6 duge phuong phap kha thi dé
tong hop chung. Cac phuong phap da biét nhu dé hydrat hoa cac 17f-hydroxy- 17a-etinyl
steroid khéng cho két qua mong mudn. Ching han, dé hydrat hoa 17B-hydroxy- 17a- etinyl
steroid (VI) bang POCly/ Py theo phudng phap /3-5/ cho hiéu xudt A(16)- enin (XXIV) thap,
do qua trinh bi phitc tap hoa bdi chuyén vi anionotrop va mdt phan tao thanh san pham phu
cloallen (XXV). Phuong phap cai tién (POCIy/2,4-lutidin/toluen/100°C), theo bdng phat
minh/6-8/ c6 thé nhan dude A(16)-enin (XIX) vdi hiéu suat 77%, tuy nhién ap dung phuong
phap nay chung t8i chi nhan dude A(16)-enin (XIX) hiéu suat 50% va nhéan dudc san phim
phu cloallen (XXVI) 15% c6 R; hoan toan trung hgp vdi R, cia A(16)- enin tuong Ung.

Theo phuong phap /9/, st dung tac nhan HCO,H, din dén qua trinh homo- thom hoé
vong D phén ti steroid, va khéng nhan dugc A(16)- enin mong mudn.
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Pé hydrat hoa 17a-etinyltestosteron bing SOCL/CH,Cl,/Py chi cho este sulphit bis-
(androsten-17B-in) /10/.Theo céng bd /11/, sit dung N,N- sulphuanylimidazon c6 thé nhan
duoc san pham chinh A(16)- enin véi hiéu suit 71%, dude xem nhu mét giai phap lua chon.

Véi hy vong tranh duge cac chuyén vi trong cac phuong phap da biét va nhan duge
A(16)- enin vdi hiéu suit cao, ching toi nghién cttu mét phuong phap mdi téng hdp cac
A(16)- enin bang cach dé hydrat xuc tac axit Lewis phic chat DCHC 17B-hydroxy-17a-
etinyl steroid tuong Uing ¢ nhiét d6 thdp. Phuong phap nay dang dugc 4p dung rong rai
trong tong hop cac vinylaxetylen /12/ va lan dau tién dude ching té1 nghién ciu Ung dung
trong linh vuc Hoa hoc steroid.

2. K&t qua va thao luan

Phén ung nghién ctiu dudc tém tit trong so dol:

L L CH
cd=cH CH,Cly(k) CopCH EsN +
( i OH BF;.Et;,0 ®
t ] N, ( jj
VII +XII )
Ce
! phong | Co(CO)q (Fe
C=CH
XIX =XXIV

Trong doé:

L: Co,(CO)s

R=3-CO-A(4) ;R'=H (D),(VID),(XII),(XIX),(XXVI)

R= 3-CO-A(4) ; R'=11B-OH (II),(VII]),(XIV),(XX)

R=3-CO-A(4) ; R'=9,11B-0 (III),(IX),(XV),(XXI)

R=3-CO-A(4) ;R'=9,11a-0 (IV),(X),(XVI),(XXII)

R=3-CO-A(4) :R'=A(9/11) (V),(XID),(XVII),(XXIII)

R= 3B-0Ac-A(5); R'=H (VI),(XII),(XVIII),(XXIV),(XXV),(XXVII)

Tap chi Khoa hoc PHQGHN, KHTN & CN, T.XXI, $4°2, 2005



12

Luru Duac Huy

Dé tién tra citu va so sanh, cac két qua dinh lugng va cac so liéu phd dude tém tit vao

haiBang 1 & 2 .

Bang 1. Hiéu suat, pho IR va '"H- NMR cua cac phitc DCHC A(16)- enin

5,84d(H*j=1,5);
6,07q(H'*),=2,1;j,=3,4)

Hop | Thoi | IR 'H-NMR Higu
chat | gian(h) | (y,ecm™, KBr) (86,CHCI, J, Hz) xuat(%)
XIII 0,5 1617, 1670, 1975, 2010, 0,96s(18Me); 1,23s(19Me); 5,75(H*); 6,174 71
2020, 2040, 2060, 2099
XIV 1,0 1616, 1653, 2020, 2052, 1,23s(18Me); 1,515(19Me); 66
2094, 3460 4,46s(H" Aw,,=10,5); 5,7d(H", j=1,6);
6,15m(H"); 6,17s(H*")
XV 0,25 1614, 1665, 2016, 2025, 1,09s(18Me); 1,48s(19Me); 93
2050, 2090, 3070 3,42s, tu(H'"Aw,,=6,5); 5,8s(H");
6,12s va 6,19s(H'® va H*")
XVI 0,25 0,97s(18Me); 1,49s(19Me); 51
2,24d(H”.J”g.12B=5,3);
5,84s(H"); 6,13s(H'°, H*")
XVII | 0,5 1618, 1678, 1998, 2013, 0,9s(18Me); 1,38s(19Me); 96
2020, 2027, 2063, 2092, | 5,57m(H'", Aw,,=10,5);
3055, 3100 5,77d(H*,J=1,3);
6,17s(H*");6,19t(H'® j=2.8)
XVIII | 1,0 1035, 1250, 1372, 1726, 0,93s(18Me);1,07s(19Me); 98
1970, 2006- 2092m,3008 2,04s(3-0Ac):4,62m(H");
5,41m(H®):;6,17s(H*")
Bang 2. Hiéu sudt, mét s6 dac trung hoa- 1y, phd IR va 'H-NMR cua cac A(16)- enin
Hop | Diém chay(°C) | Phé IR Phé H'-NMR Phé MS Hiéy
chat | (D/mbi) (y,em* KBr) (5, CDCl,, J, Hz) (m/z) XUét]
(%)
XIX | 170-172 87
(MeOH) 113/
XX 183-188 1582, 1615, 1645, 1,18s(18Me);1,48(19Me)] 310[M*];292{M-H,0]" | 70
(Me,€O/C,H,,)| 1655, 2092, 3040 3,09s(H);4,44m(H", | 277[M-H,0-Me]’
3310, 3410 AW,,=9,5);5,6Tm(H");
6,09m(H'* Aw,,,=6,75)
XXI | 58-63 1617, 1668, 2096, 1,04s(18Me);1,48s(19Me| 308M" 77
(Et,0/C,H,) | 3250-3280 3,08s(H*):3,41t(=2.5); | 293[M-Me]*
6,06q(H'j,=1,1,=3,3) 275[M-Me-H,0]"
265[M-H,0-C=CH]"
XXIT | 175-182 1620, 1674, 2090, 0,92s(18Me);1,48s(19Me| 308M*;293[M-Me]" 83
(Me,CO/C¢H,,)| 3240, 3260, 3280 3,04s(H*');2,23d(H"",j=5,{ 290[M-H,0]

275[M-Me-H,0]’
264[M-H,0-C=CH]'
249[M-Me-H,0-C=CH
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XXI11[ 160-169 1616, 1632, 1660] 0,85s(18Me);1,37s(19Me| 292M"; 67
(Me,CO/C,H,,)| 3025, 3058, 3230, 3,07s(H*');5,56m(H", | 277[M-Me]*
3260, 3280 Aw,,=11);5,76d(H* j=1,3
6,13t(H'® j=2,5)
XXIV| 167-177 56
(MeOH/Et,0) /13/

T cac két qua nhan duge, nhan thdy rang phuong phap dé hydrat hoa phtc chat
DCHC 17B-hydroxy- 17a-etinyl steroid dén A(16)- enin steroid tudng ting cho hiéu suat cao
ngay ca trong cac trudng hop c6 mat cadc nhém chitec khong bén véi axit- bazo (11B-OH:
9,11B8-0; 9,11a-0...) trong by khung phan ti. Phuong phap to ra cé tinh téng quat va tranh
duge cac chuyén vi nhu trong cac phuong phap trude day. Chung t6i chi phat hién thay
lugng vét san pham chuyén vi Vacne- Mecvai duy nhat mét 1an khi dé hydrat hoa DCHC 3-
axetat ediol (XII); qua trinh chuyén vi xay ra déng thoi véi su phan huy phue va tao thanh
san pham 17B-metyl-17a- etinylandrostan (XXVII).

Hiéu qua cua phan ung dé hydrat hoa DCHC 17B-hydroxy- 17a-etinyl steroid bing
axit Lewis d nhiét d6 thap, nhu vay c¢é phu thudc vao cau tric cia cd chat.

Qua trinh tao phic va giai phéng phite xay ra rat dé dang va toan ludng gép phan
lam cho hiéu suat chung cao. Phiic DCHC A(16)- enin thu dude du tinh khiét dé thuc hién
chuyén ho4 tiép theo.

Cac san pham trung gian dudi dang phuc duge dic trung bang cac di kién phé IR va
H- NMR; ching khong bén nén ngudi ta khéng dac trung bing diém chay. Trén phd IR caa
tat ca cac phic chat DCHC etinylsteroid déu xuat hién dai hap thu nhiéu peak véi cudng do
rdt manh tit 2000- 2100 em™!, déng thdi véi viéc mat di hai peak déc trung cuia nhém C=C-H
32100 ecm™ ( cudng d6 thap) va 3300 cm™.

Cac san pham phu XXV, XXVI va XXVII da dudc ching t6i moé ta va xac dinh ciu tric
trong cac cong bd trude day/13,14/

3. Phan thuc nghiém

Diém chay (Dc.) do trén may Boetius (CHLB. Ditc). Phé héng ngoai (IR) ghi trén may
UR- 20, Specor M-80 va FT-IR- IMPACT- 410 dang vién nén trong KBr. Ph6 khéi lugng
(MS) ghi trén may Varian MATCH-6 va MS- 5989B, dung méi CHCl,. Phé cong hudng ti
hat nhan ( NMR) dugc ghi trén cac may Bruker WM- 250 va Bruker AM- 300, dung moi
CDCl,, chit chuan ndi TMS.

T4t ca cac loai dung mdi, hoa chat va chit dau déu nhap ngoai tir céng ty Aldrich
(My) va Merck Clevenot (Phap)

Kiém tra dinh tinh diing ban mdng dé nhém trang sin Merck 60F,;,.

Sac ky ban mong diéu ché dung silicagel G. Merck 60F,,.

Cac loai dung méi déu dugce tinh ché lai trude khi st dung.

Cac chat dau II — IV dudc chiing t6i tu tong hop 13y tit A(9/11)- pregnin (V) /14/
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Cac dac trung hoa 1y va phd caa cac hgp chat trung gian I- VI, VII- XII da dude ching
to1 cong bo trude day /13,14/.

1) Phuong phdp chung téng hop cdc phizc chdt DCHC 17-hydroxy-17a-etinyl
steroid ( VII - XII) /13-15/. Hoa tan 1 mol etinylsteroid (I - VI) trong mét lugng t&i thiéu
CH,Cly(k.) hodec CHCl,(k.), khudy déu & nhiét do phong va thém dan 1,3- 1,5 mol Co,(CO),
trong khoang thoi gian 30- 45 ph. Khudy dao cho dén khi két thic phan tng. Kiém tra tién
trinh phan tng bang SKBM ( Si0O,, EtOAc/ Hexan 1: 4). Loai kiét dung méi dudi ap suat
giam & nhiét d6 khéng qua 30°C. Thém hexan vao can thu dude, cao nhe cho tua rin tach ra,
loc 14y san phdm dang bot mau nau. Ria lai vai lan bing hexan trén phéu loc x6p. San
phdm phiic etinylsteroid thu dugc kha bén , c6 thé dé nhiéu git & nhiét d6 phong, c6 thé bao
quan trong ti lanh nhiéu thang, nhung rat dé bi phan huy bdi axit, cac chat oxy hoa.

2) Phuong phdp chung téong hop cac phicc chat DCHC A(16)- enin steroid (
XIII - XVIII) /12, 13/. Hoa tan 1 mol phitc chat DCHC 17B-hydroxy-17a-etinyl steroid ( VII
— XII) vao trong mét lugng t8i thiéu CH,Cly(k.), cho dong khi trd N,(k.) di qua hé phan ing,
ha nhiét d6 xudng -78°C ( CO,ran/ axéton), thém vao 1,5 mol HBF,.Et,0, khudy dao nhe 15
ph. Trung hoa hén hgp phan tng ¢ -78° + 10°C bang Et,N. Loai kiét dung méi dudi ap suit
giam, thém vao mét lugng nudc nhd, cao nhe cho tia rin tach ra, loc 14y san phdm. Ria
thém vai lan trén phéu bing nhitng lugng nhé nudc. Lam khé san pham d nhiét d6 phong va
c6 thé dung ngay vao giai doan ti€p theo. Phitc DCHC A(16)- enin steroid c6 mau nau den
dic trung, kha bén ¢ nhiét d6 phong, khong bén déi véi cac chat oxy hoa, axit va bazd. Bao
quan lau dai trong ta lanh. Hiéu suat, cac dac trung hoa 1y va phé IR, 'H- NMR cua céc
phitc chat DCHC A(16)- enin steroid dudc tém tét trong Bdng 1.

3) Phuong phap chung téng hop cdc hop chdt A(16)- enin steroid (XIX -XXIV)
/13, 15/. (a) Hoa tan 1 mol phic DCHC A(16)- enin steroid (XIII — XVIII) vita nhan dugc ¢
trén vao mét lugng téi thiéu Me,CO (k.), lam lanh hén hgp phan tng xuéng -10°C, khudy
nhe va thém dan vao 3 mol chat oxy hoa (NH,),Ce(NO,);cho dén khi hét mau nau- den. Loai
kiét dung mdi dudi ap sudt giam, thém mot lugng nudc nho , chiét 14y san pham bang dung
mdi CHCl,. Lam khan dich chiét bing MgSO,. loai kiét dung méi va tinh ché& san phim
bing SKBM hoic két tinh lai. (b) Hoa tan 1 mol phitc DCHC A(16)- enin steroid (XIII —
XVIII) trong mét lugng vita da EtOH, 1am lanh hén hgp phan ing xuéng 0 + -10°C (da/
muéil). Thém vao ting lugng nho 37 mol Fe(NO,),.9H,0, khudy dao 4- 6h. Sau khi két thic
phan ting, rét hén hdp phan tng vao dung dich NaCl bio hoa, loc 14y san pham rin tach ra.
Tinh ché san phdm A(16)- enin steroid (XIX —XXIV) bing SKBM hoic két tinh lai. Hiéu
suit, cac dac trung hoa 1y va pho clia cac A(16)- enin steroid dude tém tit trong Bdng 2.
4. Két luan

Lan dau tién trong Hoa hoc steroid, da xay dung mot phuong phap mdi tong quat dé
téng hdp cac A(16)- enin steroid bing phan itng dé hydrat hoa xuc tac axit Lewis phiic chit
dicobalthexacarbonyl 17B-hydroxy-17a-etinylsteroid 6 nhiét ¢6 thap. Két qua cho thay hiéu
sudt phan ng phu thudc vao ciu tric cia co chat. Cac hop chat trung gian va san pham
A(16)- enin dudc dic trung bang cac phuong phap phé hién dai IR, 'H- NMR.
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STUDY ON NEW METHOD FOR THE SYNTHESIS OF A(16)- ENYNE

STEROIDS FROM CORRESPONDING
178-HYDROXY-17a-ETHYNYL STEROIDS

Luu Duc Huy
Institute of Chemistry, Vietnamese Academy of Science & Technology

For the first time in the field of steroidal chemistry, a new and general method for

the synthesis of A(16)- enyne from corresponding 17B-hydroxy-17a-ethynyl steroids by
using dicobalthexacarbonyl (DCHC) complexes of the acetylene group has been studied. The
structure of intermediates and products has been determined by the data of IR and NMR
spectroscopy.
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