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bang cach st dung hop chdt c6 cong thic (II) (trong d6 R c6 nghia 13 nhém

dimetylamino hodc 2-metyl-1,3-dioxolan-2-yl) 1am nguyén liéu ban dau, ciing

nhu san phdm trung gian clia quy trinh ny.
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Linh vue k§y thuit dwoe dé cap
Sang ché dé cap dén quy trinh tbng hop hop chét steroit 1 din xuét

progesterone.

Tinh trang k§ thuit ciia sang ché

Progesterone déng vai trd quan trong trong giai doan co thé chuén bj thu
thai va giai doan duy tri thai ky, ngodi ra né con c6 anh huéng dén mot sb mod
ctia hé sinh san. Chét diéu bién thy thé progesterone c6 thé co ca tac dung chu
van 1an tic dung d6i khang nhd gin két véi thy thé progesterone. Ching cé
céch dung khéc nhau trong san phu khoa. Chit khang progestin, nghia 1a chit
bét ky trc ché hoat dong cua progesterone, ¢ thé dong vai trd trong viée didu
hoa vé médt dugc ly kha nang sinh san va didu tri cac bénh hodc tinh trang bénh
ly khac nhau nhu ung thu v va bénh lac ndi mac tr cung. Chét khéang
progestin dugc sir dung diu tién d& ngira thai va ngira thai khén chp, va ngoai
ra chét nay con duge dung dé diéu tri cac bénh phu khoa khac (vi dy, budu thit
tr cung).

Sang ché d& xuét quy trinh téng hop din xuit progesterone ¢ cdng thirc

(I) (trong d6 R c6 nghia 1a nhém dimetylamino hoic axetyl):
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bat dau tir hop chit c6 cong thirc (II) (trong d6 R c¢6 nghia 13 nhém
dimetylamino hogc 2-metyl-1,3-dioxolan-2-yl).

(In
Hop chét c¢6 cong thirc (1) (trong d6 R c6 nghia 1a nhém dimetilamino)

1a dugc chat c6 khung steran da biét dudi dang CDB-2914 ulipristal axetat.
Ulipristal axetat 1a chét didu bién thu thé progesterone chon lgc (selective
progesterone receptor modulator - SPRM), d6ng vai trd trong viéc kiém soat
céc qua trinh sinh hoc lién quan dén su thay dbi lugng progesterone ciia co thé.

Céc quy trinh khéc nhau da ting dugc thuc hién dé téng hop hop chit c6
cong thuc (I) (trong d6 R c6 nghia 1a nhém dimetilamino), CDB-2914
(ulipristal axetat). Quy trinh téng hop thir nht duge mé ta trong patent My s
4,954,490, trong 6 nguyén liéu ban diu la 3-metoxy-19-norpregna-
1,3,5(10),17(20)-tetraen. Lién két doi 17(20) dugc oxy hoa biang osmi tetroxit
dé tao ra 170,20a-diol, tiép d6 17a,20a-diol ndy dugc chuyén héa thanh 3-
metoxy-19-norpregna-2,5(10)-dien-17a,20a-diol bing phan ung khtr Birch.
Tiép d6, cdu tric 4,9-dien da duge tao ra bang pyridini tribromua dé thu duogc
170,20a-dihydroxy-19-norpregna-4,9-dien-3-on ma dugc oxy hoéa bang
dimetyl sulfoxit v6i su c6 mit ciia oxalyl clorua dé tao ra 17 o-hydroxy-19-
norpregna-4,9-dien-3,20-dion. Tiép do, 3,3,20,20-bis(etylendioxy)-19-nor-
pregna-5(10),9(11)-dien-17a-ol, duge tao ra bing cach ketal hoa, dugc epoxy
hoéa b%mg m-cloperaxit benzoic dé tao ra Sa,10a-epoxy-3,3,20,20-bis(etylendi-
oxy)-19-norpregn-9(11)-en-170-0l. Tiép  do, 3,3,20,20-bis(etylendioxy)-
5a,17a-dihydroxy-11p-[4-(N,N-dimetylamino)-phenyl]-19-norpregn-9-en thu
dugc trong phan tmg Grignard v6i 4-(N,N-dimetylaminophenyl)magie bromua

bang cach sit dung CuCl 1am chét xuc tac dugce axyl hoa bang hdn hop chira

-3-
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anhydrit axetic va axit phosphoric @& tao ra hop chét c6 cong thire (). Téng
hiéu suét cia quy trinh tong hop 10 budce nay chi 1a 0,62%, vi vdy né khong
pht hop déi vé6i quy trinh tdng hop duoc chét & quy mo cong nghiép.

Quy trinh téng hop & quy md cong nghiép diu tién dwgc mo ta trong
Céng bd don qudc té s6 W096/30390. Nguyén liéu ban ddu ciia quy trinh tdng
hop ndy 1a 17a-hydroxy-17B-xyanohydrin diéu ché dugc tir 3,3-etylendioxy-
norandrosta-5(10),9(11)-dien-17-on dugc chuyén héa thanh 17B-xyano-3,3-
etylendioxy-17a-(clometyl-dimetylsilyl)-estra-5(10),9(11)-dien bing dimetyl
(clometyl) closilan v6i sy ¢6 mat cia 4-(N,N-dimetylamino)pyridin. Hop chit
thu dugc duge chuyén hoa thanh hdn hop chira 17-bydroxy-19-norpregna-4,9-
dien-3,20-dion va 5(10)99(1 1)-dien bang phan (g cong ndi phan tir véi sy c6
mgt cta lithi di-tert-butylbiphenyl, tiép d6 1a xir ly bing axit clohydric. Hon
hop thd nay dugc cho phan tng véi etylen glycol va trimetyl orthoformat bing
cach st dung axit p-toluensulfonic 13m chét xdc tic dé tao ra 3,3,20,20-
bis(etylendioxy)-17-hydroxy-19-norpregna-5{10),9(11)-dien. Tiép d6, lién két
d6i 5(10) duge epoxy héa bang dung dich hydro peroxit 30% v6i su c6 mit clia
hexafloaxeton va dinatri-phosphat. Tiép d6, 3,3,20,20-bis(etylendioxy)-5a,17-
dihydroxy-11p-[4-(N,N-dimetylamino)-phenyl]-19-norpregn-9-en thu dugc
trong phan ung Grignard v6i 4-(N,N-dimetylaminophenyl)magie bromua bing
cach st dung CuCl lam chét xuc tac. Hop chét trung gian 3,3,20,20-bis(etylen-
dioxy)-5a.,17-dihydroxy-11B-[4-(N,N-dimetylamino)-phenyl]-19-norpregn-9-
en dugc thiy phan bang axit va khir nuéc dé tao ra 11p-[4-(N,N-dimetyl-
amino)-phenyl]-17-hydroxy-19-norpregna-4,9-dien-3,20-dion, ma dugec chuyén
hoa thanh ulipristal axetat ¢6 cong thirc (I) bing anhydrit trifloaxetic trong axit
axetic v6i sy ¢6 mit cia axit p-toluensulfonic. San phim cudi c6 cong thire (1)
thu dugc trong quy trinh tdm budc bit ddu tir 3,3-etylendioxy-norandrosta-
5(10),9(11)-dien-17-on.

Quy trinh dugc céng bd trong Steroids 65 (2000), 395-400 thuc té 1a
gidng véi quy trinh dugc mo ta trén day.

Céng bb don quéc té s6 WO2009/001148 md ta quy trinh tdng hop sin

phim trung gian chira ulipristal céi tién so véi cac quy trinh da biét. Nguyén
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liéu ban dau cia quy trinh nay 1a 3,3-[1,2-etandiyl-bis-(oxy)]-estr-5(10),9(11)-
dien-17-on, lién két d6i 5(10) cia nguyén liéu nay lan luot dugc epoxy hda
béng hydro peroxit, hydro xyanua, thu dugc tai chd tir kali xyanua va axit
axetic bing, dugc bd sung vao nhém oxo & vi tri 17. Nhém hydroxyl & vi tri 17
clia xyanohydrin thu dugc dugc silyl hoa bang trimetyl closilan va san phdm da
dugc tao ra nhu vdy duge cho phan tng véi 4-(N,N-d-i-m-e-t-y-1-a-m-i-n-o-p-
h-e-n-y-l-)-magie bromua v6i su ¢ mit cia CuCl (phan tng Teutsch). Nhém
- hydroxyl & vi tri 5 ca 11f-[4-(N,N-dimetylamino)-phenyl]-3,3-[1,2-etandiyl-
bis-(oxy)]-5-hydroxy-17o-[trimetyl-silyl-(oxy)]-5 a-estr-9-en-17B-carbonitril
da dugce tao ra nhu vdy duoc silyl hoa bing trimetyl closilan dé tao ra 11B-[4-
(N,N-dimetylamino)-phenyl]-3,3-[1,2-etandiyl-bis-(oxy)]-5,17a-bis[trimetyl-
silyl-(oxy)]-5a-estr-9-en-17B-carbonitril.

Theo khia canh khic ctia Cong bd don qubc té s62009/001148, san
phim trung gian thu dugc bing phuong phép dugc md ta trén day dugc su
dung d& téng hop telapriston (11B-[4-(N,N-dimetylamino)-phenyl]-17-
hydroxy-21-metoxy-19-norpregna-4,9-dien-3,20-dion), 1a chit twong tu
ulipristal. '

Nguyén liéu ban dau cia quy trinh dugc md ta trong don yéu ciu cip
patent Trung Qudc s6 CN102516345 cling 1a 3,3-[1,2-etandiyl-bis-(oxy)]-estr-
5(10),9(11)-dien-17-on. Keton nay dugc cho phan tmg véi natri xyanua trong
metanol véi sy c6 mit cia axit axetic bang, tiép d6 nhém hydroxyl cia
xyanohydrin thu duge dugce bao vé véi sy ¢6 mit clia axit p-toluensulfonic. O
bude tiép d6, nhém xyanua duge metyl héa bang chit phan Gng metyllithi hodc
metyl Grignard trong dung méi dang ete, tiép d6 din xuit 3-o0x0-17p-axetyl thu
dugc duge xtr ly bang axit manh. Sau khi bao vé nhém oxo dudi dang ketal lién
két d6i & vi tri 5,10 dugc oxy hda thanh epoxit, mach bén thom dugc dua vao
vi tri 11 bang chit phan tmg 4-(N,N-dimetylaminophenyl)magie bromua. Ca
viéc loai bé nhom bao vé dang ketal 1an khir bd nhém hydroxyl & vi tri 5 déu
dugc thuc hién & mot budce khi xir 1y béng axit.

Buéc quan trong clia quy trinh téng hop, phan tmg epoxy hoé dugc thuc

hién trong pha twong d8i muén cia quy trinh nay, 1 budc th ndm. Trong qua
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trinh b sung, ca hai din xuét 5a,100. 14n 5B,10B dugc tao ra va duoc sit dung
trong phan tmg Grignard tiép ¢6 ma khong cin tach. Do viéc tao ra mach bén &
vi tri 17 duge thuc hién & budce thit ba, nhém keto cia mach bén phai duoc bao
vé dé tranh cac phan tng phu tiém 4n, do d6 quy trinh nay c6 hon hai buédc,
budc tao ra va bude khir bao v¢ ketal, ddy chinh 1a trinh ty phéan tng bay budc.
Phén tmg cta hop chét xyanohydrin steroit, dugc bao vé duéi dang silyl ete,
v6i metyllithi 14 mot vi du trong don yéu ciu cdp patent nay, phan ung nay
duoc thuc hién & 0-10°C. Theo céac thir nghiém trong sang ché, mot vai san
phim phu dugc tao ra trong phén tmg & nhiét d6 twong ddi cao nay, do do
phuong phép nay 1a khong thich hop dé alkyl hoéa xyanohydrin dugc bao vé
dudi dang silyl ete.

Quy trinh téng hgp CDB-2914 khac nita dwoc mo ta trong Cong bd don
qudc té s6 W02007/144674. San phim cubi thu duge trong quy trinh 8 budc
bat dAu tir 3,3-etylendioxy-norandrosta-5(10),9(11)-dien-17-on. Cai bién khéc
nira cta quy trinh duge mo ta trong don yéu ciu cp patent Trung Québc sb
CN102477060, trong d6 trinh tl,r,fao ra cac mach bén & cac vitri 11 va 17 dugce
thay dbi.

Dién xuit axetyl c6 cong thirc (I) (trong d6 R c6 nghia 1a axetyl) 1a dugc
chat tiém ning dugc goi 1a REP-4510, quy trinh tdng hop din xuét nay dugc
mo tA dAu tién trong Cong b don québc t& s6 WO01/74840. Tuong tu véi quy
trinh tdng hop duge md ti trong Cong bd don qubc té s6 W096/30390, nguyén
liéu ban ddu  1a 3,3,20,20-bis(etylendioxy)-17-hydroxy-19-norpregna-
5(10),9(11)-dien, dugc epoxy hoa, tiép d6 dugc cho phan g v&i chit phan
ung Grignard di duoc tao ra tir ketal chita 4-bromo-axetophenon (phén tng
Teutsch) dé tao ra 3,20-bis-etylendioxy-5,17-dihydroxy-11p-[4-(2-metyl-1,3-
dioxolan-2-yl)phenyl]-19-nor-5a-pregn-9-en, nhd d6 loai bé cdc nhém bao vé
trong mdi trudng chira axit sulfuric, va phan g véi hdn hop anhydrit da dugc
tao ra tir anhydrit axetic va anhydrit trifloaxetic, thu duoc san phdm cubi 1a din

xuét 17 axetoxy.
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Tir thyc t€ néu trén, van cin co quy trinh tdng hop sin phim cudi c6
cdng thirc (I) & quy mo cong nghiép kinh t& hon va than thién hon véi méi

trudng so véi cac quy trinh da biét.

Ban chit ky thuit cia sang ché

Vi vy, myc dich ciia sang ché 1a dé xuét quy trinh téng hop san phdm
cudi c6 cong thire (I) kinh t& hon va than thién hon v6i moi truong.

D3 bit ngd phat hién ra ring quy trinh theo séng ché dép tng dugc cac
yéu ciu néu trén:
a) —hop chét c6 cong thuc (1) (trong d6 R c6 nghia 1a nhém dimetylamino
hodc 2-metyl-1,3-dioxolan-2-yl)

(1

duoc cho phan tng véi 2-15 mol duong lugng metyllithi véi sy c6 mit cia
tetraalkyl etylendiamin trong ete hodc dung méi dang formaldehyt axetal hoic
trong hdn hop cta chung & nhiét 46 nim trong khoang tir =78 dén (—20)°C, tiép
d6 imin dugc bao vé thu duge dudi dang hop chét trung gian duge cho phan
g véi axit vo co hodc véi axit hitu co manh & nhiét d6 nim trong khoang tir
0°C dén diém sdi cta dung mdi hitu co dugce sir dung.

Tét hon, néu lugng du metyllithi ndm trong khodng tr 5 dén 15 mol
duong luong, tot hon néu tetraalkyl etylendiamin dugc st dung 1a tetrametyl
etylendiamin. Tét hon, néu ty 16 giita tetraalkyl etylendiamin/metyllithi 14 0,5:1
— 5:1. Tét hon, néu dung moéi duge st dung la dietyl ete, tetrahydrofuran,
metyltetrahydrofuran, metyl tert-butyl ete, diisopropyl ete, dietoxymetan,
dimetoxymetan, tt hon nita néu Ia tetrahydrofuran, dimetoxy- va

dietoxymetan. Tt hon, néu nhiét do cua phan ng nim trong khoéang tir —50
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dén (=30)°C. Trong phén ng ctia imin thu dwgc duéi dang hop chét trung
gian, t6t hon néu axit v6 co hodc axit manh hiru co duge diing c6 thé 1a axit
clohydric, axit sulfuric, kali hydrosulfat, natri hydrosulfat, axit p-toluensulfonic
hodc axit pecloric, t6t hon nita 14 axit sulfuric. Viéc chuyén hoéa imin duogc thuc
hién trong dung méi c6 thé tron 13n véi nuéde, vi du, rugu hoic ete ¢ thé tron
14n véi nude, tdt hon 1a metanol, etanol hodc tetrahydrofuran. Tt hon, néu
nhiét do ctia phan tng nim trong khoang tir 20 dén 50°C, tiép do
— nhém hydroxyl & vi tri 17 ctia hgp chét thu dwoc c6 cong thire av)
(trong d6 R c6 nghia nhu duge x4c dinh d6i véi cong thirc (1))
i R

(V)

duoc axetyl hoa bing anhydrit axetic trong dung mdi d duogc halogen hoa, tét
hon 1a diclometan, véi su c6 mit cia axit pecloric 70% & nhiét do ndm trong
khoang tir -78 dén_ 0°C, tiép d6 hop chét thu duge c6 cdng thuc (I) (trong d6 R
c6 nghia 12 nhém dimetylamino ho#c axetyl) trong trudng hop nhit dinh duge
tai két tinh tir metanol hodc etanol; hoac

b) — nhém hydroxyl & vi tri 5 clia hgp chét ¢6 cong thic (II) (trong d6 R ¢6
nghia 1a nhém dimetylamino hodc 2-metyl-1,3-dioxolan-2-yl)

(I
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dugc silyl hoa bang clotrimetyl silan véi sw c6 mit cia imidazol trong dung
moi dd dugc halogen hoa, tetrahydrofuran hodc toluen, tdt hon 1a trong
diclometan & nhiét @9 trong phong; tiép d6

— hop chét thu dugc c6 cong thie (II) (trong d6 R ¢6 nghia nhur duge xac dinh

d6i véi cong thire (I1))

\
Si—CHj
/ \
HsC  CHj

1)
duoc cho phan Ung v6i 2-15 mol duong luong metyllithi v6i sy ¢6 mit cla
tetraalkyl etylendiamin trong ete hodc dung méi dang formaldehyt axetal hodc
trong hdn hop cla ching & nhiét &9 nim trong khoang tir -78 dén (-20)°C, tiép
d6 imin dugc bdo vé thu dugce duési dang hop chét trung gian duoc cho phan
mg vdi axit vd co hodc véi axit hitu co manh & nhiét d6 ndm trong khoang tir
0°C dén diém sbi ctia dung mdi hitu co dugc st dung. Tét hon, néu lugng du
metyllithi nim trong khoang tir 5 dén 15 mol dwong luwong, tot hon néu
tetraalkyl etylendiamin dugc sir dung 13 tetrametyl etylendiamin. Tét hon, néu
ty 1¢ giita tetraalkyl etylendiamin/metyllithi nim trong khoang tir 0,5:1 dén 5:1.
Tét hon, néu dung médi duge st dung 1a dietyl ete, tetrahydrofuran,
metyltetrahydrofuran, metyl tert-butyl ete, diisopropyl ete, dietoxymetan,
dimetoxymetan, t6t hon nita néu 1a tetrahydrofuran, dimetoxy- va
dietoxymetan. T6t hon, néu nhiét do cua phan tng nim trong khoéang tir -50
dén (-30)°C. Tét hon, néu trong phan tmg imin thu dugc du6i dang hop chit
trung gian axit vo co hoic axit manh hitu co dugc ding c6 thé 13 axit clohydric,
axit sulfuric, kali hydrosulfat, natri hydrosulfat, axit p-toluensulfonic hodc axit
pecloric, t5t hon nira néu 13 axit sulfuric. Viéc chuyén hoéa imin dugc thuc hién

trong dung mdi c6 thé tron 14n véi nude, vi du, rugu hodc ete co thé tron 14n

-0-
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véi nude, tdt hon 13 metanol, etanol hodc tetrahydrofuran. Tét hon, néu nhiét
d6 ciia phan g nim trong khoang tir 20 dén 50°C, tiép do6

— nhém hydroxyl & vi tri 17 ctia hogp chat thu dugc ¢ cong thire (IV) (trong d6
R ¢6 nghia nhu dugce xac dinh d6i véi cong thirc (1))

(V)

dugc axetyl héa bing anhydrit axetic trong dung méi d& duge halogen hoa, tdt
hon 1a diclometan, véi sy c6 mat cia axit pecloric 70% & nhiét do nam trong
khoang tir -78 dén 0°C, tiép d6 hop chét thu duoc c¢6 cong thic (I) (trong d6 R
¢6 nghia 12 nhém dimetylamino hoic axetyl) trong truong hop nhét dinh dugc

tai két tinh tir metanol hodc etanol.

MO ta chi tiét sing ché

Nguyén liéu ban du c6 cong thirc (II) thu dugc bing quy trinh duge mod
ta trong Cong bb don qudc té s6 W02009/001148 bit diu tir 3,3-[1,2-etandiyl-
bis-(oxy)]-estr-5(10),9(11)-dien-17-on.

T6t hon 13, trude tién dung dich dietoxymetan chira metyllithi dwoc bd
sung vao dung dich chita carbonitril c6 cong thirc (I) dudi -45°C, tiép do6
tetrametyl etylendiamin duoc bd sung. Tiép d6, hdn hop phan tng dugce khudy
& nhiét ¢ nim trong khoang tir —45 dén (—40)°C trong 3 gid. Hon hop phan
ng dugc 1am lanh d6t ngdt bang cach bd sung nude, trong khi nhiét do cua
hén hop phan tng duoc dé ting dén +20°C. Sau khi khudy, cac pha duogc tach,
pha hitu co duge cd & 4p sudt giam, va phan cin dugce khudy bing metanol va
axit sulfuric IN & 40°C. Sau khi bazo hda, phén két tia dugc loc ra va dugc tai

két tinh tir hdn hop chira etanol va nuée.

-10-
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Nhém hydroxyl & vi tri 17 cua diketon c6 cong thire (IV) thu duge duge
axetyl héa bing anhydrit axetic trong diclometan véi sy c6 mit clia axit
pecloric 70% & nhiét 6 nim trong khoang tir —78 dén 0°C, tiép d6 thu duge
san phim cudi c6 cong thire (I) dugce tai két tinh tir metanol.

Theo phuong 4n khéc nita cia sang ché, tdt hon 13, nhém hydroxyl & vi
tri 5 ciia carbonitril c6 cong thirc (IT) dugc silyl héa bing clometyl silan véi sy
c6 mit clia imidazol trong diclometan & nhiét do trong phong, tiép d6 dung
dich dietoxymetan chtta metyllithi durgc bd sung vao dung dich chira carbonitril
c6 cdng thae (III) thu duge dusi —40°C, tiép d6 tetrametyl etylendiamin duogc
b sung. Tiép d6, hdn hop phan ung dugc khudy & nhiét d6 nim trong khoang
tir 40 d&n (-35)°C trong 3 gid. Hon hop phan tmg dugce 1am lanh dot ngdt
bang cach bd sung nudc, trong khi nhiét do cua hdn hop phan tmg dugc dé ting
dén +20°C. Sau khi khudy, cac pha dugc tach, pha hiru co dugce c6 & 4p suét
giam, va phan cin dugc khudy bing metanol va axit sulfuric IN & 40°C. Sau
khi bazo héa, phin két tiia dugc loc ra va dugc tai két tinh tr hén hop chira
etanol va nudc.

Nhém hydroxyl & vi tri 17 cua diketon ¢6 cong thirc (IV) thu duge duge
axetyl héa bing anhydrit axetic trong diclometan vGi sy ¢6 mit cia axit
pecloric 70% & nhiét do nam trong khoang tir —78 dén 0°C, t'iép dé thu duoc

san phim cudi c6 cong thirc (I) dugce tai két tinh tir metanol.

Loi ich ctia quy trinh theo sang ché

a) sir dung tetraalkyl etylendiamin c6 lgi vi phan tmg c6 thé dugc thyuc hién &
nhiét do tha‘ip hon va céc phan timg phu c6 thé dugc khir bo;

b) qua trinh tao ra nhém keto ciia mach bén & vi tri 17 duoc thuc hién & bude
cudi ciia trinh ty phan (g, do d6 budc bao vé va khir bao vé 1a khong cén
thiét;

c) san phém cubi c6 cong thire (I) thu dugc bing theo quy trinh theo séng ché
v6i s6 bude quy trinh it hon, 4 hodc 5 budc, so véi céc quy trinh trudc day bit

dau tir 3,3-[1 ,2-etandiyl-bis-(oxy)]-estr-5(10),9(11)-dien-17-on.
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Vi du thue hién sing ché
Vidul
Téng hop 11B-[4-(N,N-dimetylamino)-phenyl]-17-hydroxy-19-norpregna-4,9-
dien-3,20-dion

8,0g (14,5mM) 11B-[4-(N,N-dimetylamino)-phenyl]-3,3-etylendioxy-
Sa-hydroxy-17a-[(trimetylsilyl)oxy]-Sa-estr-9-en-17B-carbonitril  dugc hoa
tan trong 130mL tetrahydrofuran va dung dich nay dugc 1am lanh dén -50°C.
Lan luot 60mL (180mM) dau tién cua dung dich metyllithi 3,0M trong
dietoxymetan, 27mL (180mM) tetrametyl etylendiamin drgc b sung timng giot
& toc 4 dé gitr phan tmg nhiét 6 dudi -45°C. Hon hop phan Gng nay dugc
khudy & nhiét d6 nim trong khoang tir —45 dén (-40)°C trong 3 gid, tiép do
70mL nuéc dugc bd sung timg giot rit cin than vao hdn hop phan Gng trong
khi nhiét d6 dugc dé ting dén +20°C. Sau khi khudy trong 5 phut, cac pha dugc
tach, pha hitu co dugc rira bang 20mL nudc, tiép d6 né duogc ¢b & ap sut giam.
80mL metanol va 110mL dung dich axit sulfuric 1N dugc bd sung vao phin
cin va dung dich ddng nhét duoc khudy & 40°C trong 3 gi¢. Dung dich axit nay
duge rét vao dung dich chira 5,8g natri cacbonat trong 720mL nudc, tiép d6
phén két taa duoc loc ra va duoc rira béng nude cho dén khi do pH trung tinh.
5,2g sén phém thé thu duge dugc tai két tinh tir hdn hop chura etanol va nuée
dé tao ra 4,4g (hiéu suét 70%) hop chét néu & d& muc.
Diém néng chay: 188-190°C
'H NMR (500 MHz, CDCly) &: 6,95-7,01 (m, 2H), 6,58-6,70 (m, 2H), 5,76 (s,
1H), 4,36 (m, 1H), 3,12 (s, 1H), 2,91 (s, 6H), 2,71-2,78 (m, 1H), 2,64 (m, 1H),
2,59 (dd, J=8,3, 4,4 Hz, 2H), 2,47-2,54 (m, 1H), 2,29-2,46 (m, 4H), 2,26 (s,
3H), 1,97-2,07 (m, 3H), 1,84-1,95 (m, 1H), 1,69-1,80 (m, 1H), 1,60-1,69 (m,
1H), 1,47-1,58 (m, 1H), 1,42 (qd, J=12,0, 6,1 Hz, 1H), 0,46 (s, 3H)ppm
BC NMR (125 MHz, CDCly) &: 211,7, 199,7, 156,8, 1485, 146,1, 131,9,
129,1, 127,4, 122,7, 112,7, 89,6, 49,9, 48,7, 40,6, 39,3, 38,1, 36,9, 35,9, 33,2,
31,0, 28,0, 27,9, 25,8, 24,3, 16,9ppm
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Vidu?2
Téng hop 11B-[4-(N,N-dimetylamiho)-phenyl]-17-hydr0xy-19-norpregna—4,9-
dien-3,20-dion

25,0g (40,1mM) 11B-[4-(N,N-dimetylamino)-phenyl]-3,3-etylendioxy-
5,17a-bis[(trimetylsilyl)oxy]-5a-estr-9-en-17B-carbonitril dugc hoa tan trong
500mL dimetoxymetan va dung dich ndy dugc lam lanh dén -50°C. 66,7mL
(200mM) d4u tién chira dung dich metyllithi 3,0M trong dietoxymetan, 30mL
(200mM) tetrametyl etylendiamin 1an lugt duoc bd sung timg giot & tdc do ma
giit dugc nhiét o phan tmg duéi -40°C. Hon hop phan tng nay dugc khudy &
nhiét do nim trong khoang tir 45 dén (-35)°C trong 3 gid, tiép d6 210mL
nuée duge bd sung timg giot rit cAn than vao hdn hop phén tng trong khi nhiét
d6 dugc dé ting dén +20°C. Sau khi khudy trong 5 phit, cac pha dugc tach,
pha hitu co duogc rira bing 50mL nuéc, tiép d6 n6 dwoc c¢d & ap suét giam.
220mL metanol va 300mL dung dich axit sulfuric IN dugc bd sung vao phin
cin va dung dich ddng nhét dwoc khudy & 40°C trong 3 gi¢. Dung dich axit nay
duge rét vao dung dich chira 16g natri cacbonat trong 2 1 nuéc, tiép d6 phan két
taa dugc loc ra va duoc rira b?mg nude cho dén khi d pH trung tinh. 14,7g san
phdm thd thu duge duge tai két tinh tir hdn hop chira etanol va nude dé tao ra
12,3g (hiéu suét 70,7%) hop chét néu & dé muc.
Piém néng chay: 188-190°C
'H NMR (500 MHz, CDCl;) &: 6,95-7,01 (m, 2H), 6,58-6,70 (m, 2H), 5,76 (s,
1H), 4,36 (m, 1H), 3,12 (s, 1H), 2,91 (s, 6H), 2,71-2,78 (m, 1H), 2,64 (m, 1H),
2,59 (dd, J=8,3, 4,4 Hz, 2H), 2,47-2,54 (m, 1H), 2,29-2,46 (m, 4H), 2,26 (s,
3H), 1,97-2,07 (m, 3H), 1,84-1,95 (m, 1H), 1,69-1,80 (m, 1H), 1,60-1,69 (m,
1H), 1,47-1,58 (m, 1H), 1,42 (qd, J=12,0, 6,1 Hz, 1H), 0,46 (s, 3H)ppm
BC NMR (125 MHz, CDCly) &: 211,7, 199,7, 156,8, 148,5, 1461, 131,9,
129,1, 1274, 122,7, 112,7, 89,6, 49,9, 48,7, 40,6, 39,3, 38,1, 36,9, 35,9, 33,2,
31,0, 28,0, 27,9, 25,8, 24,3, 16,9ppm

Vidu3
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Téng hop 3,3-etylendioxy-11B-[4-(2-metyl-1,3-dioxolan-2-yl)-phenyl]-5,17 -
bis[(trimetylsilyl)oxy]-5a-estr-9-en-17B-carbonitril

25,0g (41,68mM) 3,3-etylendioxy-11p-[4-(2-metyl-1,3-dioxolan-2-yl)-
phenyl]-5-hydroxy-17a-[(trimetylsilyl)oxy]-Sa-estr-9-en-17B-carbonitril (Vi
du 25 ctia WO2001/74840) dugc hoa tan trong 125mL diclometan, 5g imidazol
va tiép d6 8,4mL clotrimetylsilan dugc bd sung ting giot vao dung dich &
20°C. Hon hgp phan tng nay dugc khudy & 20-25°C trong 1 gid, tiép d6 no
dugc pha loing bing 70mL diclometan va 70mL nudc. Sau khi khudy manh
trong 10 phut, cdc pha dugc tach, pha hitu co duge rira bang 2x50mL nudc,
dugc 1am kho trén natri sulfat khan va duogc cd. Phin cin duoc tai két tinh tir
metanol dé tao ra 22.2g (hi€u suét 80,0%) hop chét néu & dé muc.
Diém noéng chay: 134-135°C
"H NMR (800 MHz, CDCL;) 8: 7,34 (m, 2H), 7,16 (m, 2H), 4,33 (m, 1H), 3,99-
4,05 (m, 2H), 3,96 (m, 1H), 3,88-3,94 (m, 1H), 3,83-3,88 (m, 1H), 3,77-3,83
(m, 2H), 3,73-3,77 (m, 1H), 2,37-2,46 (m, 1H), 2,24-2,35 (m, 3H), 2,21 (dd,
J=14,4, 2,6 Hz, 1H), 2,12-2,18 (m, 1H), 2,04 (m, 1H), 2,08 (dd J=14,4, 0,9 Hz,
1H) 1,97 (ddd, J=14,8, 9,1, 5,5 Hz, 1H), 1,75-1,88 (m, 2H), 1,65-1,73 (m, 4H),
1,64 (s, 3H), 1,47-1,57 (m, 1H), 1,34 (m, 1H), 1,20 (td, J=12,8, 4,0 Hz, 1H),
0,48 (s, 3H), 0,26 (s, 9H), 0,18 (s, 9H)ppm ,
“C NMR (200 MHz, CDCly) §: 145,9, 140,3, 136,2, 132,6, 126,9, 125,1,
120,9, 108,8, 108,4, 78,8, 73,5, 64,5, 64,5, 64,4, 63,4, 50,1, 49,0, 47,2, 38,9,
38,6, 38,6, 38,5, 35,6, 34,9, 27,4, 24,6, 24,5, 23,5, 17,0, 2,6, 1,1ppm

Vidu4
Téng hop 1 1B-(4-axetylphenyl)-17-hydroxy-19-norpregna-4,9-dien-3,20-dion
10,0g (15,0mM) 3,3-etylendioxy-11p-[4-(2-metyl-1,3-dioxolan-2-yl)-
phenyl]-5,17a-bis[(trimetylsilyl)oxy]-5a-estr-9-en-17B-carbonitril  dugc hoa
tan trong 150mL dimetoxymetan va dung dich nay duoc 1am lanh dén -50°C.
50mL (150mM) dung dich metyllithi 3,0M trong dietoxymetan, 22,5mL
(150mM) tetrametyl etylendiamin 1in lugt dugc bd sung timg giot & toc d6 ma
gilt dugc nhiét do phan tng duéi -45°C. Hon hop phan tmg nay dugc khudy &
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nhiét @ nim trong khoang tir —45 dén (—40)°C trong 5 gio, tiép d6 70mL nudc
duge bd sung timg giot rit cin than vao hdn hop phén Umg trong khi nhiét do
duoc dé ting dén +20°C. Sau khi khudy trong 5 phut, cdc pha dugc tach, pha
hitu co duge rira bing 20mL nudc, tiép d6 né duogc cb & &p suit giam. 150mL
tetrahydrofuran va 50mL dung dich axit clohydric 10% dugc bd sung vao phin
cin va hén hop nay dugc khudy trong 1 gid, tiép d6 100mL diclometan dugc
bb sung va hén hop nay dugc lam ngudi dén 10°C. N6 duge trung hoa bang
14mL dung dich amoniac 25% va sau 5 phiit khudy cac pha dugc tach. Pha hitu
co dugc rira bing nude cho dén khi do pH trung tinh, dugc lam kho trén natri
sulfat khan va dugc c6. Phin cin dugc tai két tinh tir axeton dé tao ra 5,13¢g
(hiéu suét 79,0%) hop chét néu & d& muc.

'H NMR (500 MHz, CDCL;) &: 7,80-7,93 (m, 2H), 7,20-7,30 (m, 2H), 5,79 (s,
1H), 4,48 (m, 1H), 3,22 (br. s., 1H), 2,72 (dt, J=15,2, 5,5 Hz, 1H), 2,59-2,67
(m, 3H), 2,57 (s, 3H), 2,52 (dd, J=13,3, 7,9 Hz, 2H), 2,39-2,47 (m, 1H), 2,30-
2,38 (m, 1H), 2,20-2,30 (m, 4H), 1,99-2,14 (m, 4H), 1,88-1,98 (m, 1H), 1,76-
1,88 (m, 1H), 1,66 (ddd, J=15.1, 9.4, 6,1 Hz, 1H), 1,55 (dq, J=12.8, 9,0 Hz,
1H), 1,34-1,49 (m, 1H), 0,40 (s, 3H)ppm

BC NMR (125 MHz, CDCly) &: 211,5, 199,2, 197,5, 156,1, 150,5, 1441,
135,0, 129,9, 128,7, 127,1, 1233, 89,4, 49,6, 48,6, 40,4, 38,2, 36,7, 36,2, 33,2,
31,0, 28,0, 27,8, 26,5, 25,8, 24,2, 16,8ppm

Vidu5s
Téng hop 17-axetoxy-11p-[(4-(N ,N-dimetylamino)-phenyl]-19-norpregna-4,9-
dien-3,20-dion

12,0g (27,7mM) 11B-[4-(N,N-dimetylamino)-phenyl]-17-hydroxy-19-
norpregna-4,9-dien-3,20-dion dugc hoa tan trong 72mL diclometan va 38mL
(402mM) anhydrit axetic dugc bd sung. Hén hop phén Gng duoc 1am ngudi dén
-25 —(=20)°C va 5,2mL (60,6mM) axit pecloric 70% dugc bd sung timg giot
trong thdi gian 15-20 phat. Hon hop phan g nay dugc khudy & nhiét do nim
trong khoang tir 25 dén (-20)°C trong 30 phut, tiép d6 n6 dugc rét vao hdn
hop lanh (0 — (-5)°C) chita 64mL dung dich amoniac 25% va 100mL nudc.
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Hon hop thu duge duge pha loang biang 70mL diclometan va dugc khudy & 20-
25°C trong 30 phiit. Cac pha dugc tach, pha hitu co duge rira bing 2x50mL
nudc, duge 1am kho trén natri sulfat khan, duge loc va duge ¢6 ¢d trong chan
khong. Phan cin duoc tai két tinh tir metanol dé tao ra 11,2g (hiéu suit 85%)
hop chéit néu & dé muc.

Diém néng chay: 184-186°C

'H NMR (CDCls, 500 MHz) §: 6,95-7,01 (m, 2H), 6,61-6,69 (m, 2H), 5,78 (s,
1H), 4,39 (d, I=7,3 Hz, 1H), 2,91 (s, 6H), 2,84-2,90 (m, 1H), 2,78 (ddd, J=15,0,
5,6, 5,3 Hz, 1H), 2,56-2,63 (m, 3H), 2,48-2,56 (m, 1H), 2,42-2,48 (m, 1H),
2,30-2,41 (m, 2H), 2,20 (d, J=13,2 Hz, 1H), 2,13 (s, 3H), 2,10 (s, 3H), 2,05 (dq,
J=12,7, 4,4 Hz, 1H), 1,92-2,02 (m, 1H), 1,74-1,88 (m, 2H), 1,46-1,57 (m, 1H),
1,32-1,42 (m, 1H), 0,36 (s, 3H)ppm

B®C NMR (CDCls, 125 MHz) §: 203,8, 199,5, 170.6, 156,5, 145,6, 129,3,
127,3, 122,9, 112,8, 96,2, 50,9, 47,0, 40,6, 39,3, 38,3, 36,8, 36,7, 31,0, 30,2,
27,8,26,8, 25,8,24,2, 21,2, 15,6ppm

Vidu6
Téng hop 17-axetoxy-1 1B-(4-axetyl-phenyl)-19-norpregna-4,9-dien-3,20-dion
5,0g (11,6mM) 11B-(4-axetylphenyl)-17-hydroxy-19-norpregna-4,9-
dien-3,20-dion dugc hoa tan trong 50mL diciometan va 17mL (180mM)
anhydrit axetic dugc bd sung. Hdn hop phén tng duge 1am ngudi dén -25 —
(—20)°C va 2,3mL (38,2mM) axit pecloric 70% dugc bd sung ting giot trong
thoi gian 15-20 phit. Hon hop phan tng nay duoc khudy & nhiét 6 ndm trong
khoéng tir 25 dén (~20)°C trong 30 phut, tiép d6 né durge rét vao hdn hop lanh
(0 - (-5)°C) chira 30mL dung dich amoniac 25% va 50mL nuéc. Hon hop thu
dugc duge pha lodng bing 50mL diclometan va duge khudy & 20-25°C trong
30 phut. Cac pha dugc tach, pha hiru co duge rira bing 2x50mL nuée, dugc
lam kho trén natri sulfat khan, dugc loc va c6 trong chin khong. Phén cin duoc
tai két tinh tir metanol dé tao ra 4,5 6g (hiéu sudt 83%) hop chit néu & dé muc.
Diém nong chay: 249-252°C
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'H NMR (CDCl;, 500 MHz) &: 7,84-7,90 (m, 2H), 7,24-7,28 (m, 2H), 5,81 (s,
1H), 4,50 (d, J=7,6 Hz, 1H), 2,81-2,93 (m, 1H), 2,67-2,79 (m, 2H), 2,63 (dd,
J=8,1, 3,4 Hz, 2H), 2,57 (s, 3H), 2,41-2,55 (m, 2H), 2,32-2,41 (m, 1H), 2,20-
2,32 (m, 2H), 2,14 (s, 3H), 2,08-2,12 (m, 1H), 2,05-2,09 (m, 1H), 1,99 (td,
J=12,3, 6,6 Hz, 1H), 1,76-1,91 (m, 2H), 1,47-1,62 (m, 1H), 1,29-1,45 (m, 1H),
0,30 (s, 3H)ppm

C NMR (CDCl, 125 Mhz) &: 203,6, 199,0, 197,4, 170,4, 155,8, 150,1, 1434,
135,1, 130,1, 128,8, 127,0, 123,5, 95,7, 50,6, 47,0, 40,4, 38,4, 37,0, 36,7, 31,0,
30,3, 27,8, 27,0, 26,5, 25,8, 24,1, 21,2, 15,6ppm .,
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YEU CAU BAO HQ

1. Quy trinh téng hop hop chét c6 cong thic (1):

()

(trong &6 R ¢6 nghia 12 nhém dimetilamino hoic axetyl), khac biét & chd;

a) — hop chit c6 cong thie (II) (trong d6 R ¢ nghia 12 nhom dimetylamino
hodc 2-metyl-1,3-dioxolan-2-yl)

(I

dugc cho phan tng véi 2-15 mol duong lugng metyllithi v&i sy ¢6 mat cua
tetraalkyl etylendiamin trong ete hodc dung méi dang formaldehyt axetal hodc
trong hdn hop ciia chiing & nhiét d6 nim trong khoang tir -78 dén (-20)°C, tiép
d6 imin dugc bao vé thu dugc dudi dang hop chit trung gian duge cho phan
{mg véi axit vo co hodc véi axit hitu co manh & nhiét dd nam trong khodng tir
0°C dén diém s6i ciia dung méi hitu co duge st dung, tiép do6

— nhém hydroxyl & vi trf 17 ciia hop chit c¢6 cong thie (IV) thu duge (trong d6
R ¢6 nghia nhu duge xac dinh ddi vé6i cong thirc (I))
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(IV)

dugc axetyl héa bang anhydrit axetic trong dung moi di dugc halogen héa, tbt
hon 1a diclometan, v&i sy ¢6 mit cia axit pecloric 70% & nhiét 46 nim trong
khoéng tir -78 dén 0°C, tiép d6 hop chit c6 cong thuc (I) thu duge (trong d6 R
¢ nghia 12 nhém dimetylamino hodc axetyl) trong truong hop nhét dinh dugc

tai két tinh tir metanol hodc etanol; hoic

b) — nhém hydroxyl & vi tri 5 ctia hop chét c6 cdng thue (II) (trong do R ¢cb

nghia 1a nhém dimetylamino hoéc 2-metyl-1,3-dioxolan-2-y1)

O\
</o OH

0
duoc silyl héa bing clometyl silan véi su ¢6 mit cia imidazol trong dung méi

da dugc halogen hoa, tetrahydrofuran hoic toluen, tdt hon 14 trong diclometan

& nhiét do trong phong; tiép d6

— hop chét thu dugc c6 cong thire (I11) (trong d6 R c6 nghia nhu dugc xac dinh
d6i v6i cong thuc (I1)):
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AN
~

HoC  CH,

(D)

dugc cho phan Ung véi 2-15 mol duong hreng metyllithi v6i sy ¢6 mit cla
tetraalkyl etylendiamin trong ete hodc dung mdi dang formaldehyt axetal hodc
trong hdn hop clia chiing & nhiét d6 nim trong khodng tir -78 dén (-20)°C, tiép
d6 imin dugc bao vé thu dugc dudi dang hop chét trung gian dugc cho phan
g v6i axit vo co hodc véi axit hitu co manh & nhiét d6 nim trong khoang tir
0°C dén diém s6i cia dung méi hitu co duge sit dung, tiép d6

— nhém hydroxyl & vi tri 17 ciia hop chét thu dugc ¢6 cong thic (IV) (trong do

R ¢6 nghia nhu duge xac dinh d6i véi cong thire (1))

HsC

dugc axetyl hoa bang anhydrit axetic trong dung mdi da dugc halogen hoa, t6t
hon 1a diclometan, véi sy ¢6 mit cua axit pecloric 70% & nhiét d6 nidm trong
khoang tir -78 dén 0°C, tiép d6 hop chit thu dugce cé cong thire (I) (trong @6 R
¢ nghia 13 nhém dimetylamino hodc axetyl) trong trzdng hop nhét dinh duge

tai két tinh tir metanol hodc etanol.
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2. Quy trinh theo diém 1, khac biét & ch5, cong doan a) hodc b) st dung mot
lwong du tir 5 d&n 15 mol duong lugng metyllithi & budc 1 cia cong doan a)

hodc buéce 2 ctia cong doan b).

3. Quy trinh theo diém bét ky trong s cac diém tir 1 d@én 2, khac biét & chg sit
dung tetrametyl etylendiamin lam tetraalkyl etylendiamin & buéc 1 cla cong

doan a) hodc budc 2 clia céng doan b).

4. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 3, khac biét & ch@ ty
1¢ gita tetraalkyl etylendiamin/metyllithi ndm trong khoang tir 0,5:1 dén 5:1 &

budc 1 cua cong doan a) hodc budce 2 cia cong doan b).

5. Quy trinh theo diém bit ky trong sb cac diém tir 1 dén 4, khéc biét & ch€~)/ su
dung dietyl ete, tetrahydrofuran, metyltetrahydrofuran, metyl tert-butyl ete,
diisopropyl ete, dietoxymetan, dimetoxymetan, tot hon I3 tetrahydrofuran,
dimetoxy- va dietoxymetan lam dung moi & budc 1 ciia cong doan a) hoidc

budce 2 clda cong doan b).

6. Quy trinh theo diém bét ky trong s cac diém tir 1 dén 5, khac biét & chf)/
nhi€t 6 cta phan ing & budc 1 cla céng doan a) hodc budce 2 cla cong doan

b) dugc giit trong khoang tir —50 dén (-30)°C.

7. Quy trinh theo diém bt ky trong s6 céc diém tir 1 dén 6, khéc biét & ch hop
chét trung gian imin dugc bao v¢ thu duge & budc 1 cia cong doan a) hoic
budc 2 cﬁé cdng doan b) dugc cho phén ung véi axit vo co hodc vai axit hiru
co manh, vi du, axit clohydric, axit sulfuric, kali hydrosulfat, natri hydrosulfat,

axit p-toluensulfonic, axit pecloric, t5t hon 1a axit sulfuric.

8. Quy trinh theo diém bét ky trong sd cdc diém tir 1 dén 7, khac biét & chd, vige
chuyén hoa hop chit trung gian imin dugc bdo v¢ thu dugce & bude 1 cla cong
doan a) hodc budc 2 cia cong doan b) dugc thuc hién trong dung méi c6 thé
tron 14n vé6i nuée, vi dy, reou hodc ete cb thé tron 13n véi nuée, tot hon 1a

metanol, etanol hodc tetrahydrofuran.
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9. Quy trinh theo diém bt ky trong s cac diém tir 1 dén 8, khac biét & chf)) viée
chuyén héa hop chit trung gian imin duge bao vé thu duge & buée 1 clia cong
doan a) hodc budc 2 ctia cong doan b) duge thuc hién & nhiét 36 nim trong
khoéng tir 0°C dén diém s6i ctia dung mdi hitu co dugc st dung, t6t hon 14 ndm

trong khoang tir 20 dén 50°C.

10. Hop chét c6 cong thirc (I11), trong d6 R 1a nhém 2-metyl-1,3-dioxolan-2-yl
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