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Linh vuc dé cip cia sang che

Sang ché d& xuit quy trinh diéu ché hop chit pyripyropen hiru dung lam
chit phong trir sinh vat hai va cu thé hon 1a d& xuét quy trinh diéu ché hop chit

pyripyropen ¢6 axyloxy ¢ vi tri 1 va vi tri 11 va hydroxyl & vi tri 7 cta nd.

Tinh trang ky thuit ciia siang ché

Hop chét pyripyropen c¢6 axyloxy ¢ vi tri 1 va vi tri 11 va hydroxyl & vi tri
7 ctia né 1a hop chit c6 hidu qua phong ngira chdng lai sinh vat hai, nhu dugc mo
ta trong cong bd don québc té sé6 WO 2006/129714.

Cong bd don qudc té s6 WO 2006/129714 va don yéu clu cip patent Nhat
Ban s6 259569/1996 d& xuit quy trinh didu ché hop chat pyripyropen c6 axyloxy
& vitri 1 va vi trf 11 va hydroxyl & vi tri 7 ctia né. Theo quy trinh didu ché nay,
hop chét pyripyropen dugc tinh ché hodc tach tir da sb céc san phdm duoc diéu
ché bing cach thuy phan khéng chon loc axyloxy si dung hop chéit 1,7,11-

triaxyloxy 1am hop chét khai dau.

Ngoai ra, don yéu cau cép patent Nhat Ban s 259569/1996 md ta viéc sir
dung t6 hop clia cdc nhom bao vé dé tong hop hop chit pyripyropen. Journal of
Antibiotics Vol. 49, No. 11, p. 1149 (1996), Bioorganic Medicinal Chemistry
Letter Vol. 5, No. 22, p. 2683 (1995), va don yéu cau cdp patent Nhat Ban sb
269065/1996 d& xudt mot vi du vé tong hop ma dua axyl vao vi tri 7 bdng cach st
dung nhém bao vé.

Cong bb don qudc t& s6 WO 2009/022702 d& xuét quy trinh didu ché 1,11-
diaxyl-7-deaxetylpyripyropen tir 1,7,11-trideaxetylpyripyropen sit dung nhém bao
vé. Cong bd don qude t& WO 2008/066153 ciing d& xudt quy trinh diéu ché hop
chét nay.

Dan xuét pyripyropen c¢6 axyloxy & vi tri 1 va vi tri 11 va hydroxyl & vi tri

7, cho dén nay, duoc diéu ché qua nhiéu buédc st dung su thiy phéan khong chon
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loc hop chét 1,7,11-triaxyloxy va st dung nhém bao vé€. Theo do6, trong viéc diéu
ché hop chat pyripyropen & quy mé thwong mai, ngudi ta mong mudn ting cuong
hon nita hiéu qué san xuat, vi du, qua gidm gia san phém, cai thién hiéu suét, don

gidn hoa tinh ché va phan tach, hodc gidm so lugng céc bude dicu cheé.

Ban chit ky thuit ciia sang ché

Sang ché da thanh cong trong viéc didu ché hop chat 1,11-diaxyloxy hitu
dung du tinh qua quy trinh ngén bang cach axyl hoa chon loc, truc tiép hodc ting
budc, hydroxyl & vi tri 1 va vi tri 11 cia hop chit trideaxyl (don yéu ciu cép
patent Nhat Ban sb 259569/1996 va Journal of Technical Disclosure No.
500997/2008) duge diéu ché d& dang tir pyripyropen A (chit c6 trong ty nhién) va
céc chit twong ty n6 (Pure Appl. Chem., vol. 71, No. 6, pp.-1059-1064, 1999; cong
bd don qubc té s6 WO 94/09147; don yéu cdu clp patent Nhat Ban sb
239385/1996, don yéu cdu cip patent Nhat Ban sb 259569/1996, Bioorganic
‘Medicinal Chemistry Letter Vol. 5, No. 22, p. 2683 (1995); va cdng bb don qubc
té s6 WO 2004/060065), ma da dan dén su hoan thién cta sang ché.

1. Sang ché dé& xuat quy trinh nhu duoc xac dinh theo didm 1 yéu cau bao

ho dé didu ché hop chit C c6 cong thirc C:

C Cong thurc hoa hoc 1

trong d6 R la C,4 alkylcarbonyl mach théng, mach nhanh, hodc vong, vdi diéu
kién 1a, khi gdc alkyl trong nhém alkylcarbonyl & dang mach nhanh hodc vong, R

1a Cs.6 alkylcarbonyl, quy trinh nay bao gdm:

axyl héa chon loc, qua tir mot dén ba budce, cadc nhém hydroxyl & vi tri 1 va vi tri

11 ctia hop chit B1 ¢6 cong thirc B1:
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Cong thtrc hoa hoc 2
bing chat axyl héa véi su c6 mit hodc ving mit cua bazo.

2. Sang ché con dé xuit quy trinh theo phin 1 néu trén, dic trung & chd
hop chit C dugc axyl hoa tir hop chét B1 qua mdt buéc duy nhit. Theo phuong an
ne‘ly,‘ trong quy trinh theo phan 1 néu trén, hop chit C dugc didu ché bang cach
axyl hoa cdc nhom hydroxyl & vi tri 1 va vi tri 11cta hop chit B1 qua mot buée

duy nhét.

3. Sang ché con dé xudt quy trinh theo muc 1 néu trén, dic trung & chd

axyl hoa dugc thuc hién qua hai budc bao gdm cac bude:

axyl héa nhém hydroxyl & vi tri 11 cla cong thirc B1 bang chét axyl hoa dé thu
hop chit B2 ¢6 cong thuc B2:

Cong thirc hoa hoc 3
trong d6 R 12 nhu x4c dinh trong cong thic C trong phan 1 néu trén; va

tiép tuc axyl hoéa nhom hydroxyl & vi tri 1 cia hop chit B2. Theo phuong an nay,
trong quy trinh theo phan 1 néu trén, hop chit C dugc diéu ché bing cach axyl
héa qua hai budc bao gdm cac bude: axyl héa nhém hydroxyl & vi tri 11 cta hop
chat B1 bang chit axyl hoa dé thu hop chit B2; va axyl hda nhém hydroxyl khac

& vitri 1 ctia hop chat B2.

4. Theo khia canh khac, sing ché d& xuét quy trinh theo muc 1 néu trén,

dic trung & chd axyl hoa dugc thuc hién qua ba budc bao gdm céc buéc: axyl hoa
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nhém hydroxyl & vi tri 11 ctia hop chit B1 dé thu hop chit B2; chuyén axyl & vi
tri 11 ctia hgp chit B2 dén hydroxyl & vi tri 1 dé thu hop chit B3 c6 cong thuc
B3:

Cong thirc héa hoc 4
trong do6 R 1a nhu xéc dinh trong cong thic C trong muc 1 néu trén; va

axyl h6a nhém hydroxyl & vi tri 11 ciia hgp chit B3. Theo phuong 4n nay, trong
quy trinh theo muc 1 néu trén, hop chit C duoc didu ché bing cach axyl hoa qua
ba budc bao gdm céc budc: axyl héa nhém hydroxyl & vi tri 11 cia hop chéit B1
dé thu hop chéat B2; chuyén axyl ¢ vi tri 11 cta hop chét B2 dén hydroxyl & vi tri
1 dé thu hop chat B3; va axyl héa nhom hydroxyl & vi tri 11 cua hop chét B3.

5. Ngoai ra, sang ché con d& xuét quy trinh theo muc bét ky trong céac
phén tr 1 dén 4 néu trén, bao gém, nhu mét bude dé diéu ché hop chéit B1, thuy
phén cadc nhom axyl ¢ vi tri 1, vi tri 7, va vi tri 11 cta hop chit Al c6 cong thuc

Al véi su ¢c6 mit cua bazo:

Cong thttc héa hoc 5

trong d6 Ay, A, va Ay, ¢6 thé 1a giéng nhau hodc khéc nhau, 13 axetyl hodc
propionyl. Theo phuong 4n nay, quy trinh theo phan 1 dén 4 néu trén, bao gbm,
nhu mdt bude didu ché hop chit B1, thuy phan nhém axyl & vi tri 1, vi tri 7, va vi

tri 11 cda hop chat Al véi su ¢6 mat cliia bazo.
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6. Theo khia canh khéc, sang ché dé xuét quy trinh diéu ché hgp chét C,
quy trinh nay bao gdm cac bude: axyl héa nhém hydroxyl & vi tri 1, vi tri 11, va

vi tri 7 ctia hop chat B1 dé thu hop chét B4 ¢6 cong thuc B4:

Cong thtrc hoa hoc 6

trong d6 R 1a nhu xdc dinh & trén; va sau d6 khir axyl héa chon loc nhom

hydroxyl & vi tri 7.

Sang ché mo ta phuong phap phén tich va tinh ché cac tinh thé solvat cta
hop chit C diéu ché bing quy trinh theo phin bit ky trong sd cac muc tir 1 dén 5
néu trén, phuong phap nay bao gém: bd sung dung méi thich hop vao san phidm
tho cta hop chét C thu dugc bing cich ¢d dic dung dich phan tng chira hop chét
C diéu ché bang quy trinh bt ky trong s cac quy trinh cia cdc muc tir 1 dén 5
néu trén trong diéu kién ap suét giam; co ddc dich chiét etyl axetat cua dung dich
phan ting chtra hop chéit C didu ché bing quy trinh theo phan bat ky trong sé céc
muc tr 1 dén 5 néu trén; hodc bd sung thém dung moi chon loc vao dung dich dé

lam két tia tinh thé solvat cia hop chét C.

Séng ché m6 ta phuong phéap phan tach va tinh ché tinh thé cia hop chit C,

phuong phap nay bao gdm cac budc:

(a) chiét dung dich phan ting chira hop chit C bing dung moi hitu co dugce chon
tr nhém bao g@)ln metyl axetat, etyl axetat, butyl axetat, toluen, clobenzen,
cloroform, diclometan, dietyl ete, diisopropyl ete, tetrahydrofuran, va dioxan va
c¢6 dic dich chiét sau khi lam kho hodc khong lam kho;

(b) 1am bay hoi dung dich phéan tng chtra hop chat C dén khi kho dé thu san phdm
'tho va sau d6 hoa tan san pham tho trong dung mdi hitu co duge chon tir nhom

bao g6m metyl axetat, etyl axetat, butyl axetat, toluen, clobenzen, cloroform,

diclometan, dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan, metanol, va etanol
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& nhiét d6 trong phong hodc trong diéu kién gia nhiét; hoic

(¢) 1am bay hoi dung dich phan ing chtra hop chit C dén khi kho dé thu san phim
thd, hoa tan san phdm thd viao dung mdi hitu co dwgc chon tir nhém bao gdm
metyl axetat, etyl axetat, butyl axetat, toluen, clobenzen, cloroform, diclometan,
dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan, metanol, va etanol & nhiét do
trong phong hodc trong diéu kién gia nhiét, va bd sung dung moi yéu duoc chon
tir nhom bao gdm heptan, hexan, va xyclohexan vao dung dich. Theo mét phuwong
4n wu tién cia sang ché, buéc (a) néu trén nén 1a bude (a') chiét dung dich phan
ung chtra hop chét C voi etyl axetat, va co didc dich chiét sau khi 1am kho hoidc
khong 1am kho. Theo mdt phwong 4n wu tién khac ciia sang ché, ‘bu(’wc (b) néu trén
nén 1a budc (b') 1am bay hoi dung dich phan @ng chira hop chit C dén khi kho dé
thu san pham thé va sau d6 hoa tan san phidm tho trong etyl axetat & nhiét do
trong phong hodc trong diéu kién gia nhiét. Theo phwong 4n wu tién khéc cua sang
ché, bude (c) néu trén nén 1a bude (¢') bay hoi dung dich phan g chtra hop chat
C dén khi kho dé thu san phdm tho, hoa tan san phdm tho trong etyl axetat & nhiét

do6 trong phong hodc trong diéu kién gia nhiét, va bd sung hexan vao dung dich.

Theo khia canh khéc, sdng ché d& xuét quy trinh diéu ché hop chat C tir
hop chit B1 theo phan bat ky trong sb cac phan tir 1 dén 5, quy trinh nay bao gdm
budc phan tach hoic tinh ché hop chit C bing cach két tinh tir dung dich phan
tmg chira hop chit C. Theo phuong 4n nay, quy trinh theo muc bAt ky trong s céc
muc tir 1 dén 5 bao gdm thém cic bude phan tach hodc tinh ché hop chit C bing

cach két tinh tir dung dich phan tng chira hop chét C.

Theo sang ché, hop chit pyripyropen c6 axyloxy & vi tri 1 va vi tri 11 va
hydroxyl & vi tri 7 va 1a hitu dung dé 1am chét phong trir sinh vat hai con trung co

thé diéu ché qua quy trinh ngin mot cach hiéu qua.

Mo ta van tat hinh vé

Fig. 1 1a so dd tia X dang bdt do dugc & cac tinh thé solvat cua etyl axetat

cta 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A.



22916

M ta chi tiét sang ché
Quy trinh diéu ché

Thuat ngit “alkyl” khi dugc sit dung & ddy véi vai trd mot phan tir thé
hodc mdt phan ctia phan tir thé c6 nghia 1a alkyl & dang mach thdng, mach nhanh,
hoic loai vong hoic mot loai gdm td hop cta ching trir phi didu nguoc lai duoc

xac dinh.

Ky hiéu “C,.,” dinh kém véi phan tir thé dugc sir dung & ddy c6 nghia 1a
sb luong clia cac nguyén tir cacbon chira trong phan tir thé khi dugc st dung & day
1a tir a dén b. Ngoai ra, “C,,” trong “C,., alkylcarbonyl” c6 nghia 1a sb nguyén tl
cacbon trong gdc alkyl ngoai trir nguyén ti cacbon trong gdc carbonyl 12 tir a dén
b.

Céc vi du cu thé vé& C,¢ alkylcarbonyl mach théng, mach nhénh hodc vong
c6 cong thirc R, véi didu kién 13, khi gbc alkyl trong nhom alkylcarbonyl & dang
mach nhénh hogc vong, R 13 Cj.4 alkylcarbonyl, bao gdm xyclopropancarbonyl va

propionyl.

Theo phuong 4n wu tién khac cta sang ché, trong quy trinh theo muc bat
ky trong sb cdc muc tir 1 dén 5 néu trén, axyl hoa dugc thuc hién véi su Véng mat

cua bazo.

Theo phuwong 4n wu tién cta sang ché, trong quy trinh theo muc bét ky
trong s6 cac muc tir 1 dén 5 néu trén, bazo dugc su dung trong budc axyl hoa

hydroxyl & vi tri 1 va vi tri 11 cua hop chit B1 14 2,4,6-colidin hoac 2,6-lutidin.

Theo séng ché, trong quy trinh theo phdn 2 néu trén, chit axyl hoa dugc
st dung & luong nam trong khoang tir 2,0 dén 5,0 duong Iugng tinh theo hop chét
B1.

Theo phuong 4n wu tién khac ctia sang ché, quy trinh theo muc 3 néu trén
dugce dic trung & chd dung moi dugce st dung trong budc diéu ché hop chit B2 1a
khéc v6i dung mdi dugce st dung trong budce tiép tuc axyl hoa hydroxyl & vi tri

1 ctia hop chit B2.

Theo phwong 4n wu tién khac ctia sdng ché, quy trinh theo muc 4 néu trén

dugc dic trung & chd budc diéu ché hop chit B3 tir hop chit B2 duoc thuc hién
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véi su ¢cd mat cia bazo.

Theo phuong 4n wu tién khac cia sang ché, quy trinh theo muc 4 néu trén
duogce dic trung & chd budc diéu ché hop chit B3 tir hop chét B2 dugc thuc hién

véi su ¢ mit cua 1,8-diazabixyclo[5.4.0Jundeca-7-en (DBU) lam bazo.

Theo phuong 4n wu tién khéac cta sang ché, C,. alkylcarbonyl cé cong

thtrc R 1a C;.¢ alkylcarbonyl vong, tét hon néu 13 xyclopropancarbonyl.

Theo phuong 4n wu tién cia sang ché, trong quy trinh theo muc 3 néu trén,
bazo dugc st dung trong budc diéu ché hop chit B2 va trong budce tiép tuc axyl
héa hydroxyl & vi tri 1 ctia hop chit B2, lwgng bazo trong budc didu ché hop chit
B2 1a tr 1,0 d&én 3,0 duong lugng tinh theo hop chét B, tong luong bazo st dung
trong budc diéu ché hop chit B2 va bazo st dung trong bude tiép tuc axyl hoa
hydroxyl & vi tri 1 cia hop chit B2 1a tir 2,0 dén 4,5 duong lugng, tét hon néu 1a
tr 2,0 dén 3,0 duong luong.

Theo sang ché, trong quy trinh theo muc bt ky trong sb cac muc tir 1 d&én
4, chét axyl héa duge st dung v6i lwgng khoang tir 2,0 dén 5,0 duong luong tinh
theo hop chit B1.

Theo phuong 4n wu tién ciia sang ché, trong quy trinh theo muc 3 néu trén,
chét axyl hoa duoc st dung trong bude didu ché hop chéat B2 va trong budc tiép
tuc axyl héa hydroxyl & vi tri 1 ctia hop chit B2, lugng chét axyl héa st dung
trong budc didu ché hop chit B2 1a tir 1,0 dén 3,5 duong lugng tinh theo hop chit
B1, tong lugng chit axyl hoa st dung trong bude diéu ché hop chit B2 va chét
axyl hoa st dung trong budec tiép tuc axyl héa hydroxyl & vi tri 1 cta hop chit B2

1a tir 2,0 dén 4,5 duong lugng.

Theo mdt phwong &n uu tién khac, séng ché dé xuit viéc sir dung hop chit
B2 lam hop chét trung gian trong didu ché hop chit C tu hop chit B1. Theo
phuong 4n nay, viéc st dung hop chit B2 trong diéu ché hop chét C 1a dugc dé

xudt.

Theo phuong 4n uu tién khéc, sang ché dé xuét viéc str dung hop chét B2
va hop chit B3 1am hop chat trung gian trong didu ché hop chét C tir hop chét B1.
Theo phwong 4n nay, viéc st dung hop chit B3 trong diéu ché hop chit C 1a duoc

dé xuat.
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Sang ché s& dugc mo ta chi tiét hon trong so dd sau day.

Cong thtc hda hoc 7

trong do A, A7, A1, va R nhu dugce x4c dinh trén day.

San pham dugc tao ra trong mdi budc trong so dd nay ciing ¢6 thé dugc sir

dung trong buéc tiép theo ma khong can xu 1y hodc phén tach sau khi duoc tao ra.
1-1: Piu ché hop chat B1 tir hop chit Al

Hop chit Al c6 thé duge didu ché bing quy trinh da duge mo ta, vi du,
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trong Pure Appl. Chem., vol. 71, No. 6, pp. 1059-1064, 1999.; Pon yéu ciu cép
patent Nhat Ban sé 239385/1996, Pon yéu cdu cdp patent Nhat Ban s
184158/1994, Cong bd don qubc té s6 WO 2004/060065, Pon yéu ciu cip patent
Nhat Ban sb 259569/1996, hoic Bioorganic Medicinal Chemistry Letter vol. 5,
No. 22, p. 2683,

Khi hop chit A1 nhu vat liéu khéi ddu 1a pyripyropen A, pyripyropen A cé
thé dugc diéu ché bing quy trinh mo ta trong Journal of Synthetic Organic
Chemistry (1998), Vol. 56, No. 6, p. 478-488 hodc Cong bd don québc té s§ WO
94/09147.

Hop chit B1 ciing ¢6 thé 1a mot dan xudt dugce didu ché bang quy trinh da
dugc mo ta, vi dy, trong Pon yéu ciu cép patent Nhit Ban s6 259569/1996 hodc
Journal of Technical Disclosure No. 50997/2008.

Quy trinh mo ta trong Coéng bd don qubc té s§ WO 2009/022702 c6 thé
dugc dé cap dén nhu mot quy trinh diéu ché hop chét B1 tur hop chat A1, va hop
chéit B1 ¢6 thé dugc diéu ché b@ing céach thiy phan axyl ¢ vi tri 1, vi tri 7, va vi tri

11 cua hop chit A1 véi su c6 mat cua bazo.

Cu thé hon, cic dung méi c6 thé sur dung & day bao gém céc dung moi
ruou ¢6 tir 1 dén 4 nguyén ti cacbon nhu metanol; cac dung moi ete nhu dietyl ete,
diisopropyl ete, tetrahydrofuran, va dioxan; cdc dung moi hitu co phan cuc khong
proton nhu N,N-dimetylformamit, dimetylsulfoxit, N,N-dimetylaxetamit, va
axetonitril; cadc dung moi halogen hoa nhu diclometan va cloroform; hodc nudec;

va dung mdi hdn hop chira hai hodc nhiéu dung moi nay.

Bazo c6 thé sir dung & ddy bao gdm bazo vd co nhu natri carbonat, kali
‘carbonat, natri hydro carbonat, kali hydro carbonat, natri hydroxit, kali hydroxit,
natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie hydroxit, canxi hydroxit,
lithi hydroxit, va bari hydroxit; cac kim loai kiém nhu natri metoxit, natri etoxit,
va kali tert-butoxit; alkoxit ctia kim loai kiém thd; va cac bazo hitu co nhu 1,8-
diazabixyclo[5.4.0]Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en, trietylamin,
diisopropyletylamin, pyridin, hydrazin, va guanidin. Tt hon néu 1a 1,8-
diazabixyclo[5.4.0]Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en, natri carbonat,
kali carbonat, natri hydro carbonat, kali hydro carbonat, natri hydroxit, va kali

hydroxit.
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Tét hon 13, lugng bazo st dung 1a tr 0,01 dén 4,5 duong luong tinh theo
lugng hop chat Al. Tét hon 13, nhiét d6 phan wng 1a tir -20°C dén 50°C. Tét hon
13, thoi gian phan tng 1a tir 0,5 gio dén 72 gio.

2-1: Biéu ché hop chét C tir hop chit Bl
(1) Buéc didu ché hop chét C truc tiép tir hop chit B1

Cac dung mdi c6 thé str dung trong quy trinh diéu ché hop chit C tir hop
chit B1 trong muc 2 néu trén bao gdm cac dung mdi hitu co phéan cuc khong
proton nhu dimetylsulfoxit, N,N-dimetylaxetamit, axetonitril, N-metyl-2-
pyrolidinon, N-metyl-2-piperazinon, va N,N-dimetyl-2-imidazolidinon; va dung
‘méi hdn hop chtra hai hodc nhidu dung méi nay. Tét hon niva 13, N-metyl-2-
pyrolidinon va N,N-dimetyl-2-imidazolidinon. Pac biét uvu tién la N-metyl-2-

pyrolidinon.

Tt hon 14, quy trinh theo muc 2 néu trén dugc thuc hién véi su Véng mat
cua mQt bazo. Tuy nhién, khi quy trinh dugc thuc hién véi sy ¢d mit cua bazo,
céc vi du vé bazo co thé st dung bao gdm cac bazo v co nhu natri carbonat, kali
carbonat, natri hydro carbonat, kali hydro carbonat, natri hydroxit, kali hydroxit,
natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie hydroxit, canxi hydroxit,
lithi hydroxit, va bari hydroxit; va cac bazo hitu co nhu 1,8-
diazabixyclo[5.4.0Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en, trietylamin,
diisopropyletylamin, pyridin, guanidin, lutidin, colidin, 2,2’-bipyridyl,
triphenylamin, quinolin, N,N-dimetylanilin, va N,N-dietylanilin. Tét hon la
pyridin,  2,6-lutidin, 2,4,6-colidin, 2,2’-bipyridyl, triphenylamin, N,N-
dimetylanilin, N,N-dietylanilin va tuong tu. T6t hon nita 1a 2,6-lutidin, 2,4,6-
colidin, triphenylamin, N,N-dimetylanilin, va N,N-dietylanilin. Pic biét tt hon

nira néu 1a 2,6-lutidin va 2,4,6-colidin.
Khi bazo dugc st dung, tot hon 1a luong bazo la tu 2,0 dén 4,5 duong
lwong, tot hon nita 12 tir 2,0 dén 3,0 duong luong, tinh theo luong hop chit BI.

Nhém R ¢6 thé duge dua vao trong vi tri 1 va vi tri 11 st dung ROH, RCl,
(R),0, hozc hdn hgp anhydrit axit, t6t hon néu 1a RCI hodc (R),0, nhu chét axyl
hoa twong Ung véi R du tinh. Phan Gng co thé thuc hién voi su ¢6 mat hoac Véng

mit ctia bazo hoic sir dung chat ngung tu nhu dixyclohexylcarbodiimit, l-etyl-3-
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(3-dimetylaminopropyl)carbodiimit hydroclorua, carbonyldiimidazol, dipyridyl
disulfit, diimidazoyl disulfit, 1,3,5-triclobenzoyl clorua, 1,3,5-triclobenzoyl
anhydrit, PyBop, hoic PyBrop. Tét hon nita 13, phan tng dugc thuc hién st dung

RCI hodc (R),0 véi su ¢6 mat hoac Véng mit cua bazo.

Uu tién hon 14, cac chit axyl héa bao gdm xyclopropanecarbonyl clorua,

butyryl clorua, va anhydrit cia axit xyclopropancarboxylic.

Luogng chét axyl hoa st dung tur 2,0 dén 5,0 duong luong, t6t hon néu tir
2,2 dén 4,5 duong luong, tinh theo luong hop chit B1. Luong nay dugc st dung

mot lan hodc trong hai dén ndm phan chia nho.

Tét hon 13, nhiét do phan rng 1a tir -20°C dén 50°C, tét hon nita néu 1a tir
-10°C dén 50°C, tham chi t&t hon nira néu 1a tir -10°C dén nhiét do trong phong.
Tét hon 13, thoi gian cta phan Gng 14 tir 0,1 gio dén 7 ngay, tét hon nita 1a tir 3 gid

dén 4 ngay.

Theo quy trinh nay, hop chit C c6 thé dugc didu ché t hop chit B1 qua

mdt bude don ¢ hiéu suit khong it hon 40%.
(2) Budc didu ché hop chit B2 tir hop chat B1

Cac dung moi c6 thé sir dung trong quy trinh diéu ché hop chat B2 tir hop
chit B1 trong muc 3 hodc 4 néu trén bao gdm cac dung mdi hiru co phén cuc
khong proton nhu dimetylsulfoxit, N,N-dimetylaxetamit, axetonitril, N-metyl-2-
pyrolidinon, N-metyl-2-piperazinon, va N,N-dimetyl-2-imidazolidinon; va dung
moi hdn hop chtra hai hoic nhiéu dung mdi nay. Pic biét tdt hon 1a N-metyl-2-

pyrolidinon.

Phan tng nay cé thé duoc thuc hién ma khong st dung bazo. Tuy nhién,
khi st dung bazo, cic vi du clia bazo dugc st dung bao gém cac bazo vd co nhu
natri carbonat, kali carbonat, natri hydro carbonat, kali hydro carbonat, natri
hydroxit, kali hydroxit, natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie
hydroxit, canxi hydroxit, lithi hydroxit, va bari hydroxit; va cac bazo hitu co nhu
1,8-diazabixyclo[5.4.0Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en, trietyl-
amin, diisopropyletylamin, pyridin, guanidin, lutidin, colidin, 2,2’-bipyridyl,
triphenylamin, quinolin, N,N-dimetylanilin, va N,N-dietylanilin. T6t hon néu 1a

pyridin,  2,6-lutidin,  2,4,6-colidin,  2,2’-bipyridyl, triphenylamin, N,N-
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dimetylanilin, N,N-dietylanilin va twong tu. Tét hon nita néu 14 trietylamin, 2,6-
lutidin, 2,4,6-colidin, triphenylamin, N,N-dimetylanilin, va N,N-dietylanilin. Pac

biét tot hon néu 14 trietylamin va 2,6-lutidin.

ROH, RCI, (R),0, hoiic anhydrit ctia axit tron 13n, t6t hon néu 1a RCI hodc
(R),0, duogc st dung nhu chét axyl hoa dugc dua vao nhu nhém R. Phan Gng c6
thé dugc thuc hién véi su c6 mit hoac Véng mit cua bazo hodc st dung chét
ngung tu nhu dixyclohexylcarbodiimit, 1-etyl-3-(3-dimetylamino-
propyl)carbodiimit  hydroclorua, carbonyldiimidazol, dipyridyl disulfit,
diimidazoyl disulfit, 1,3,5-triclobenzoyl clorua, 1,3,5-triclobenzoyl anhydrit,
PyBop, hodc PyBrop. T6t hon 13, phan Uing duoc thuc hién st dung RCI hoic

(R),0 véi su ¢6 mit hodc vang mét cua bazo.

Tt hon nita 13, cac chét axyl hoa bao gbdbm xyclopropancarbonyl clorua va

anhydrit cla axit xyclopropancarboxylic.

Tét hon 13, lugng chét axyl hoa st dung 13 tir 1,0 dén 3,5 duong lugng, tot

hon ntra néu 1a tir 1,1 d¢én 3,0 duong luong, tinh theo lwgng hop chit B1.

Khi str dung bazo, T4t hon 13, lwong bazo 1a tir 1,0 dén 3,0 duong luong,

tdt hon nira 1a tir 1,1 dén 2.5 duong lugng, tinh theo luong hop chit B1.

Tét hon 13, nhiét d6 phan tGng 1a tir -20°C dén 50°C, tét hon nita néu tir -
10°C dén 50°C. Tét hon 14, thoi gian phan tng 1a tir 0,1 gio dén 7 ngay, tét hon
nita 14 tr 45 phut dén 48 gio.

(3) Budc diéu ché hop chét C tir hop chit B2

Cac dung mdi cé thé sir dung trong quy trinh didu ché hop chat C tir hop
chit B2 trong muc 3 néu trén bao gdm cac dung moi hitu co phan cuc khong
proton nhu dimetylsulfoxit, N,N-dimetylaxetamit, axetonitril, N-metyl-2-
pyrolidinon, N-metyl-2-piperazinon, vd N,N-dimetyl-2-imidazolidinon; va dung
moi hon hop chira hai hodc nhiéu dung méi nay. Pic biét tét hon 1a N-metyl-2-
pyrolidinon.

Phan @ng ¢6 thé thyc hién ma khong st dung bazo. Tuy nhién, khi s
dung bazo, cac vi du v& cac bazo c6 thé su dung bao gdm céc bazo v co nhu
natri carbonat, kali carbonat, natri hydro carbonat, kali hydro carbonat, natri

hydroxit, kali hydroxit, natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie
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hydroxit, canxi hydroxit, lithi hydroxit, va bari hydroxit; va cac bazo hitu co nhu
1,8-diazabixyclo[5.4.0Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en, trietyl-
amin, diisopropyletylamin, pyridin, guanidin, lutidin, colidin, 2,2’-bipyridyl,
triphenylamin, quinolin, N,N-dimetylanilin, va N,N-dietylanilin. Tét hon Ia
pyridin,  2,6-lutidin, 2,4,6-colidin, 2,2’-bipyridyl, triphenylamin, N,N-
dimetylanilin, N,N-dietylanilin va twong tu. Tt hon nffa 1a trietylamin, 2,6-
lutidin, 2,4,6-colidin, triphenylamin, N,N-dimetylanilin, va N,N-dietylanilin. Pic

biét tot hon 1a trietylamin va 2,6-lutidin.

ROH, RCI, (R),0, hoic hdn hgp anhydrite ctia axit, tét hon 13 RCI hodc
(R),0, duoc st dung nhu chit axyl hoa dé dua vao nhém R. Phan img ¢6 thé thuc
hién véi su ¢ mit hodc Véng mit cua bazo hodc sir dung chit ngung tu nhu
dixyclohexylcarbodiimit, 1-etyl-3-(3-dimetylaminopropyl)carbodiimit  hydro-
clorua, carbonyldiimidazol, dipyridyl disulfit, diimidazoyl disulfit, 1,3,5-
triclobenzoyl clorua, 1,3,5-triclobenzoyl anhydrit, PyBop, hodc PyBrop. Tét hon
1a, phan tng dugc thuc hién sir dung RCI hodc (R),0 véi su ¢ mit hodc Véng mat

cua bazo.

T6t hon nita 13, cac chat axyl héa bao gdm xyclopropancarbonyl clorua va

anhydrit cta axit xyclopropancarboxylic.

Khi sir dung bazo, tdt hon néu luong bazo 1a tir 0,1 dén 5,0 duong luong,
tot hon nira néu 13 tr 0,1 dén 3,0 duong lugng tinh theo lvong hop chét B2. Trong
mot phuong 4n wu tién, tong lugng bazo duogc st dung trong budc nay va trong
budc mb ta trong phan (2) néu trén 1a tir 2,0 dén 4,5 duong lugng, tét hon nita néu
tir 2,0 dén 3,0 duong lugng.
| T6t hon 13, lugng chit axyl héa st dung la tr 1,0 dén 3,0 duong lugng
tinh theo lwong hop chat BI, t6t hon nita néu 1a tir 2,0 tir 4,5 duong lugng trong
thuét ngtr ctia tong hop chit axyl héa st dung trong budc nay va trong bude moé ta
trong phan (2) néu trén.

Tét hon 13, nhiét d9 phan ung 14 tir -20°C dén 60°C. Tét hon 1a, thoi gian
phan tng 13 tir 0,1 gid dén 7 ngay.

Budce nay cling cé thé dugc thuc hién lién tuc ma khong c6 su loai bod san

pham diéu ché trong budc md ta trong phin (2) néu trén.
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(4) Buéde diéu ché hop chét B3 tir hop chit B2

Céac dung mdi c6 thé sir dung trong quy trinh diéu ché hop chit B3 tur hgp
chit B2 trong muc 4 néu trén bao gdm céc dung mdi hitu co phan cuc khong
proton nhu dimetylsulfoxit, N,N-dimetylaxetamit, axetonitril, N-metyl-2-
pyrolidinon, N-metyl-2-piperazinon, va N,N-dimetyl-2-imidazolidinon; va dung

mdi hon hop chira hai hodc nhiéu dung méi nay.

Céac bazo c6 thé str dung & ddy bao gdm cac bazo vo co nhu natri carbonat,
kali carbonat, natri hydro carbonat, kali hydro carbonat, cesium carbonat, natri
hydroxit, kali hydroxit, natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie
hydroxit, canxi hydroxit, lithi hydroxit, bari hydroxit, va kali t-butoxit; va céc
bazo hitu co nhu 1,8-diazabixyclo[5.4.0]Jundeca-7-en, 1,5-
diazabixyclo[4.3.0]nona-5-en, trietylamin, diisopropyletylamin, pyridin, guanidin,
lutidin, colidin, quinolin, N,N-dimetylanilin, N,N-dietylanilin, phosphazen. Tét
hon néu 1a kali carbonat, cesium carbonat, kali t-butoxit, 1,8-
diazabixyclo[5.4.0Jundeca-7-en, va 1,5-diazabixyclo[4.3.0]nona-5-en va tuong tu.
Té6t  hon  nita 1a  1,8-diazabixyclo[5.4.0Jundeca-7-en  va  1,5-

diazabixyclo[4.3.0]nona-5-en.

Tét hon 13, lugng bazo st dung la tir 0,1 dén 3,0 duong lugng, tot hon nita

latr 0,1 dén 2,0 duong luong, tinh theo lugng hop chét B2.

Tét hon 13, nhiét d phan tGng 1a tir 0°C dén 150°C. Tét hon 14, thoi gian
phan tng 14 tr 0,1 gid dén 7 ngay.

(5) Bude diéu ché hop chit C tir hop chit B3

Cac dung mdi c6 thé sir dung trong quy trinh didu ché hop chét C tir hop
chit B3 trong muc 4 néu trén bao gdm céc dung moi hitu co phan cuc khong
proton nhu dimetylsulfoxit, N,N-dimetylaxetamit, axetonitril, N-metyl-2-
pyrolidinon, N-metyl-2-piperazinon, va N,N-dimetyl-2-imidazolidinon; va dung
mdi hdn hop chira hai hogc nhidu dung mdi nay. Dic biét t6t hon 1a N-metyl-2-

pyrolidinon.

Phan Ung nay c6 thé thyc hién ma khong st dung bazo. Tuy nhién, khi st
dung bazo, cac vi du vé cac bazo c6 thé sit dung bao gébm cac bazo vo co nhu

natri carbonat, kali carbonat, natri hydro carbonat, kali hydro carbonat, natri
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hydroxit, kali hydroxit, natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie
hydroxit, canxi hydroxit, lithi hydroxit, va bari hydroxit; va cdc bazo hitu co nhu
1,8-diazabixyclo[5.4.0]Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en,
trietylamin, diisopropyletylamin, pyridin, guanidin, lutidin, colidin, 2,2’-bipyridyl,
triphenylamin, quinolin, N,N-dimetylanilin, va N,N-dietylanilin. T6t hon la
pyridin,  2,6-lutidin, 2,4,6-colidin, 2,2’-bipyridyl, triphenylamin, N,N-
dimetylanilin, N,N-dietylanilin va tuong tu. T6t hon nita 13 2,6-lutidin, 2,4,6-
colidin, triphenylamin, N,N-dimetylanilin, va N,N-dietylanilin.

ROH, RCl, (R),0, hoic hén hgp anhydrite cda axit, tt hon 1a RCI hoic
(R),0, dugc st dung nhu mot chét axyl hoa dé dua vao nhu nhom R. Phéan rng c6
thé thuc hién véi su ¢6 mat hodc Véng mdt cia bazo hodc st dung chat ngung tu
nhu dixyclohexylcarbodiimit, 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua, carbonyldiimidazol, dipyridyl disulfit, diimidazoyl disulfit, 1,3,5-
triclobenzoyl clorua, 1,3,5-triclobenzoyl anhydrit, PyBop, hodc PyBrop. Tét hon
1a, phan Umg duogc thuc hién st dung RCI hoac (R),0 véi sy ¢6 mit hodc Véng mat

cua bazo.

Tét hon nira 13, cic chit axyl hoa bao gdm xyclopropancarbonyl clorua va

anhydrit ctia axit xyclopropancarboxylic.

Khi str dung bazo, tét hon 13, luong bazo 1a tir 1,0 dén 3,0 duong luong

tinh theo luwong hop chét B2.

Tét hon 13, lwgng chét axyl héa st dung 1a tr 1,0 dén 2,5 duong lugng

tinh theo lwgng hop chat B1.

Tét hon 13, nhiét do phan tng 1a tir -20°C dén 60°C. Tét hon 13, thoi gian
phan tng 1a tir 0,1 gid dén 7 ngay.

(6) Phuong phap tinh ché va phéan tach hop chét C tir san phim thd

Tét hon 13, phwong phap dé thu hop chit C bang cach két tinh duoc dd
xuat nhu phuong phap tinh ché va tach hop chit C tur dung dich phan tng hoac
san pham tho cta hop chit C didu ché trong quy trinh mo ta trong phan (1), (3),
hozc (5) néu trén. Cac tinh thé c¢6 thé thu duoc nhu cac tinh thé solvat chira mot
dung moi két hop trong mang tinh thé. Mt khac, hop chét C tu do tir bat ky dung

moi nao hodc nudc bang cach lam khd céac tinh thé solvat, hodc bang cach diéu
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ché chit két tua, vi du, bang cach hoa tan céac tinh thé solvat trong metanol va b
sung nudc vao dung dich, thu céc chat két tua béng cach loc, va lam kho thu cac

chit két tiia bing cach gia nhiét trong 4p suét giam.

Theo phwong 4n uu tién dé thu céc tinh thé cua hop chét C, sang ché dé
xuét phuong phap bao gdm chiét dung dich phan tng chira hop chét C, thu duoc
bing quy trinh diéu ché theo muc bat ky trong s6 cac muc tir 1 dén 5 néu trén, véi
dung mdi hitu co duge chon tir nhém bao gdm metyl axetat, etyl axetat, butyl
axetat, toluen, clobenzen, cloroform, diclometan, va ete, ¢6 dic dich chiét sau khi
l1am kho hozc khong lam khé va, trong giai doan nay, cho su két tinh x4y ra, hoic
phuong phap bao gbm 1am bay hoi dung dich phan tng chtra hop chét C dén khi
kho dé thu san pham tho, hoa tan san phdm thé trong dung mdi hitu co duge chon
tr nhom bao gém metyl axetat, etyl axetat, butyl axetat, toluen, clobenzen,
cloroform, diclometan, ete, metanol, va etanol & nhiét d6 trong phong hodc trong
diéu kién gia nhiét, va bd sung dung moi yéu dugc chon tir nhém bao gdm heptan,
hexan, va xyclohexan vao dung dich dé tao ra su két tinh. Tét hon néu, ete sur
dung trong phuwong phdp nay dugc chon tur dietyl ete, diisopropyl ete,

tetrahydrofuran, va dioxan.

Mbt vi du cu thé hon v& phuong phap dé thu tinh thé cia hop chét C bao
gdm: buéc bd sung dung médi vao dung dich phan ung, loai bé dung méi bing
cach chung cit dé thu san phdm tho, va bd sung etyl axetat vao san phim thé,
hodc bude ¢ dic dich chiét etyl axetat ciia dung dich phan ung; va tach cac tinh
thé solvat clia etyl axetat sau khi gift & nhiét do trong phong hodc tuy y sau khi
gia nhiét. Néu can thiét thi bd sung pentan, hexan, hodc xyclohexan, t&t hon néu
12 hexan, vao dich chiét etyl axetat hoic cd dic dich chiét etyl axetat dé thu cac
tinh thé solvat cua etyl axetat. Hop chit C ¢6 thé thu duoc bang cach hoa tan cac
tinh thé solvat cua etyl axetat trong metanol, b sung nudc vao dung dich, thu
chét két tia két qua bang cach loc, va lam kho chat két tua thu dugc bang cach gia

nhiét trong 4p suét giam.
2-2: Diéu ché hop chét C tir hop chit B1 qua hop chit B4

Buégc didu ché hop chit B4 tir hop chét Bl trong quy trinh md ta trong
muc 6 néu trén cling co thé thuc hién véi su Véng mit cua mot dung moi. Tuy

nhién, khi thuc hi€n budc nay véi su c6 mét cia mot dung moi, vi du vé cac dung
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moi ¢6 thé sir dung bao gém cac dung mdi hitu co phan cuc khong proton nhu
N,N-dimetylaxetamit, dimetylsulfoxit, axetonitril, N-metyl-2-pyrolidinon, va N-

metyl-2-piperazinon; va dung mdi hdn hop chira hai hodc nhiéu dung mdi nay.

ROH, RCI, (R),0, hoic hdn hop anhydrite cua axit c6 thé dugc dé xuét
nhu chit axyl héa dé dua vao nhu nhém R. Tét hon 13, chit axyl hoa 1a RCI hodc
(R),0. Phan Ung co thé thuc hién véi sy ¢6 mit hodc Véng mat cua bazo hodc st
dung chit ngung tu  nhu dixyclohexylcarbodiimit, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua, carbonyldiimidazol, dipyridyl
disulfit, diimidazoyl disulfit, 1,3,5-triclobenzoyl clorua, 1,3,5-triclobenzoyl
anhydrit, PyBop, hodc PyBrop.

Céc bazo c6 thé st dung & day bao gdm natri carbonat, kali carbonat, natri
hydrit, kali tert-butoxit, natri metoxit, natri etoxit, ‘pyridin, lutidin, 4-
dimetylaminopyridin,  imidazol,  1,8-diazabixyclo[5.4.0]Jundeca-7-en, 1,5-

vdiazabixyclo[4.3.0]nona-S-en, trietylamin, va diisopropyletylamin.

Tét hon 13, nhiét do phan ng 1a tir -20°C dén 50°C. Tt hon 1a, thoi gian
phan trng 13 tlr 0,5 gid dén 48 gio.

Cac dung mdi c6 thé sir dung trong budc diéu ché hop chit C tir hop chét
B4 trong quy trinh mo ta trong muc 6 néu trén bao gdm cac dung mdi rugu ¢6 tir 1
dén 4 nguyén tir cacbon nhu metanol; cdc dung moi ete nhu dietyl ete, diisopropyl
ete, tetrahydrofuran, va dioxan; cdc dung mdi hitu co phan cuc khong proton nhu
N,N-dimetylformamit, dimetylsulfoxit, N,N-dimetylaxetamit, axetonitril, N-
metyl-2-pyrolidinon, va N-metyl-2-piperazinon; cdc dung mdi halogen héa nhu
‘diclometan va cloroform; hodc nuéc; va dung moi hdn hop chtra hai hodc nhiéu

dung moi nay.

Céac bazo c6 thé sir dung & ddy bao gdm cac bazo vo co nhu natri carbonat,
kali carbonat, natri hydro carbonat, kali hydro carbonat, natri hydroxit, kali
hydroxit, natri hydrit, kali hydrit, natri xyanit, kali xyanit, magie hydroxit, canxi
hydroxit, lithi hydroxit, va bari hydroxit; cdc kim loai kiém nhu natri metoxit,
natri etoxit, va kali tert-butoxit; cac alkoxit cia kim loai kiém thé; va cac bazo
hitu co nhu 1,8-diazabixyclo[5.4.0Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en,
trietylamin, diisopropyletylamin, pyridin, hydrazin, va guanidin. Tét hon néu 1a

1,8-diazabixyclo[5.4.0]Jundeca-7-en, 1,5-diazabixyclo[4.3.0]nona-5-en,  natri
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carbonat, kali carbonat, natri hydro carbonat, kali hydro carbonat, natri hydroxit,

va kali hydroxit.

Tét hon 13, luong bazo st dung 1a tir 0,01 dén 24 dwong luong tinh theo
luong hop chit B4. Tét hon 14, nhiét do phan tng 1a tir -20°C dén 50°C. Tt hon
13, thoi gian phan Gng 1a tir 0,5 gid dénl4 ngay.

Vi du thwe hién sang ché

Sang ché dugc minh hoa bang cac vi du sau ddy ma khong nham gidi han

sang che.

Do tinh khiét mo ta trong cac vi du thir nghiém c6 nghia 14 pham vi ty 18
phén trim cta chat dy tinh dugc do trong cic diéu kién HPLC sau ddy trir khi c6

truong hop dac biét khac.
Céac diéu kién do luong HPLC
Cot: Inertsil ODS-2 hodc ODS-4 (5um); 4,6¢ x 150mm

(ODS-2 dugc str dung trong cac Vi du tur 1 dén 13, va ODS-4 duoc st
dung trong céc Vi du tir 14 dén 20.)

Nhiét do cot: 30°C
Pha di dong: nudc-axetonitril
Cac diéu kién ciia pha di dong: nhu thé hién trong Bang 1 dudi day

Béang 1

Thoi gian (phat) [0 |1 |9 |17 |20 |21.01 30

Nuéce (%) 8080 |40 |10 |10 |80 |80

Axetonitril (%) [20{20 (60 |90 90 |20 20

Tdc do chay: 1,0mL/phut
Budc séng phat hién: UV 320nm
Vidul

Téng hop 11-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A
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Tao huyén phu cia 1,7,11-trideaxetylpyripyropen A (1,00g) tong hop theo
phuong phap md ta trong Cong bd don qude té s6 WO2006/129714 trong 5ml N-
metyl-2-pyrolidinon, bd sung 0,55ml (2,2 duong luong) cua 2,6-lutidin vao huyén
phii, va bd sung tiung giot 0,44ml (2,2 duwong lugng) cua xyclopropancarbonyl
clorua vao huyén pht ¢ nhiét do trong phong. Sau mot gio bd sung timg giot, bd
sung ting giot dung dich phan ting vao 200ml nude. Khudy hén hop trong 5 gio,
va sau d6 thu chét két tia két qua bang cach loc, rira véi nude, va 1am kho dé thu
0,816g bdt gbm cha yéu 1a 11-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A. B6 sung 25g natri clorua vao phan nudc loc ra, va chiét
hdén hop véi 20ml etyl axetat. Rira 16p etyl axetat v6i nuée, loai bo etyl axetat
bang cach chung cét, va lam kho phan ba dé thu 0,27g cua vat liéu bot bao gdm
chu yéu la 11-O-xyclopropanecarbonyl-1,7,11-trideaxetylpyripyropen A. Két hop
vat liéu bot va bot vdi nhau, béng séc ky trén silica gel (100ml silica gel C-60 san
xuit bdi Merck Ltd.; etyl axetat-metanol (50:1 (thé tich/thé tich); téc do chay
10ml/phut) dé thu 532mg 11-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu suét: 46,3%) (do tinh khiét: 95,6%).

FAB-MS; m/z 526 (M+H)"; 'H-NMR (CDCl3) & 2,15 (1H, dt, J = 3.4, 9,5 Hz),
2,42 (1H, bs), 2,96 (1H, s), 3,41 (1H, dd, ] = 5,1, 11,0 Hz), 3,75 (1H, d, J = 11,9
Hz), 3,83 (1H, dd, J = 4,9, 11,9 Hz), 4,29 (1H, d, J = 11,7 Hz), 5,00 (1H, d, J =
3,2 Hz), 6,52 (1H, 5), 7,42 (1H, dd, J = 4,9, 8,1 Hz), 8,11 (1H, dt, ] = 2,0, 8,3 Hz),
8,69 (1H, dd, J=1,3, 4,8 Hz), 9,00 (1H, d, ] = 1,7 Hz)

Vidu2
Tong hop 11-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu cia 1,7,11-trideaxetylpyripyropen A (1,00g) trong 5ml cua
N-metyl-2-pyrolidinon, b sung 0,50ml (2,0 duvong luong) cia 2,6-lutidin vao
huyén phu, va bd sung timg giot 0,33ml (1,7 duong lugng) xyclopropancarbonyl
clorua vao huyén phu & nhiét do trong phong. Sau 45 phut bd sung ting giot, bd
sung timg giot dung dich phan Ung vao 100ml nuéc. B6 sung natri clorua (5g)
thém vao d6, va khudy hdn hop qua dém. Sau d6 thu chat két tia két qua bing
cach loc, rra v6i nude, va lam kho dé thu 1,053g bot gdm chu yéu 1a 11-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A. Tinh ché bot (526mg; mot
nira lugng) bang sic ky trén silica gel (100ml silica gel C-60N (40-50pm) san
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xudt bodi KANTO CHEMICAL CO., INC.; etyl axetat-metanol (50:1 (thé tich/thé
tich); téc d6 chay 5Sml/phat) dé thu 366mg 11-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu suét: 63,7%) (d6 tinh khiét: 95,1%).

Vidu3
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu cta 1,7,11-trideaxetylpyripyropen A (1,00g) trong 5ml cia
N-metyl-2-pyrolidinon, bd sung 0,76ml (2,6 duong luong) cua 2,4,6-colidin vao
huyén phu, va bd sung ting giot hdn hop vao 0,50ml (2,5 duong lugng) cuia
xyclopropancarbonyl clorua ¢ nhiét d¢ trong phong. Cho thyc hién phan tUng
trong 8,5 gid. Sau d6 bd sung ting giot 200ml nudc vao dung dich phan wng.
Khudy hdn hop qua dém, va sau d6 thu chat két taa két qua bing cach loc va lam
kho dé thu 1,135g bot gdm chu yéu 1a 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A. B6 sung 25g natri clorua vao phin nudc loc ra, va chiét
hdn hgp véi 20ml cla etyl axetat. Rira 16p etyl axetat v&i nude, loai bo etyl axetat
bang cach chung cit, va lam kho phan ba dé thu 0,12g cua vat liéu bot gdm chu
yéu 1a 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A. Két hop
vat li€u bot va bot vdi nhau, béng séc ky trén silica gel (150ml cuda silica gel C-60
san xuit béi Merck Ltd.; chi etyl axetat; tdc do chay 10ml/phit) dé thu 743mg cia
1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A  (hiéu suét:
57,2%) (do tinh khiét: 80,8%). Do d6 dé thu dugc hop chit, FAB-MS va 'H-NMR
la do dugc, va, nhu mot két qua, didu nay phat hién ring dit liéu chuén véi dit lidu

ctia hop chit 261 md ta trong Coéng bd don qudc té s6 W02006/129714.

FAB-MS; m/z 594 (M+H)"; '"H-NMR (CDCl5) & 3,75 (1H, d, J = 12,0 Hz),
3,79 (1H, dd, J = 4,6, 11,7 Hz), 3,87 (1H, d, ] = 11,7 Hz), 4,82 (1H, dd, J = 4,9,
11,2 Hz), 4,99 (1H, s), 6,52 (1H, s), 7,42 (1H, dd, J = 4,8, 7,9 Hz), 8,10 (1H, d, J
=7,8 Hz), 8,69 (1H, d, ] = 3,9 Hz), 9,00 (1H, s)
Vidu4
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phi cla 1,7,11-trideaxetylpyripyropen A (1,00g) trong 4ml cua
N-metyl-2-pyrolidinon, bd sung 0,75ml (3,0 duong lwong) cua 2,6-lutidin vao
huyén pht, va bd sung ting giot 0,54ml (2,7 duvong lugng) cua

-22-



22916

xyclopropancarbonyl clorua vao huyén phu & nhiét do trong phong. Cho thuc hién
phan @ng trong ba giv. B sung timg giot dung dich phan tng vao 100ml nuéc.
Khuiy hdn hop phan tng trong hai gid, va sau d6 bd sung 10g natri clorua thém
vao d6. Sau d6 khudy hén hop qua dém, va thu chét két taa két qua bing cach loc,
rra véi nude, va lam kho dé thu 1,276g bot gém chu yéu la 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A. Do d6, tinh ché 1,11-di-O-
xyclopropanecarbonyl-1,7,11-trideaxetylpyripyropen A thu dwgc bang sic ky trén
silica gel (silica gel C-60 san xuat boi Merck Ltd.; 50ml trong 14n dau tién, 150ml
trong thanh phan chinh thu dugc trong 1an thir hai, va chi etyl axetat; tc do chay
Sml/phat) d& thu 576mg cua 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu suét: 44,4%) (do tinh khiét: 88,6%) va 115mg
(hiéu suit: 8,8%) (do tinh khiét: 74,9%).

Vidus
Tdng hop 1,11-di-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phu 1,7,11-trideaxetylpyripyropen A (500mg) trong 2,5ml cua
N-metyl-2-pyrolidinon, va bd sung timg giot 0,25ml (2,5 duong lugng) cua
xyclopropanecarbonyl clorua vao huyén pht & nhiét do trong phong. Cho thuc
hién phan Gng trong 24 giv. Bb sung timg giot dung dich phan rng vao 50ml nudc.
Diéu chinh hdn hop dén pH 7,5 bing cich bd sung dung dich natri bicarbonat 8%.
Sau d6 bd sung natri clorua (5g) thém vao do, va khudy hén hop qua dém. Sau d6
‘thu chit két tua két qua bing cach loc va rira véi nude dé thu bot. Lam kho bot dé
thu 604mg bot gébm cha yéu Ia 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A. Do d6, tinh ché 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A thu dugc biang sic ky trén silica gel (100ml cua silica
gel C-60N séan xuat bdi KANTO CHEMICAL CO., INC.; chi etyl axetat; tc do
chay Sml/phut) dé thu 338mg cua 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu suét: 52,0%) (do tinh khiét: 93,2%).

Vidu6
Téng hop 1,11-di-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phu cua 1,7,11-trideaxetylpyripyropen A (500mg) trong 2,5ml

ctia N-metyl-2-pyrolidinon, 1dm mat huyén phu dén 0°C, va b sung tirng giot
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0,15ml (1,5 duong lugng) ctia xyclopropancarbonyl clorua thém vao d6. Khuét
hdn hop & 0°C trong 20 gid, va sau d6 bd sung thém 0,1ml (1,0 duong lugng) cua
xyclopropancarbonyl clorua. Khudy hdn hop trong 66 gio, va bd sung thém 0,1ml
(1,0 duong lugng) cla xyclopropancarbonyl clorua. Khudy hén hop trong 95 gio
va bd sung timg giot vao 50ml nude da. Piéu chinh hdn hop dén pH 7,5 biang cach
bd sung dung dich natri bicarbonat 8%. Sau d6 bd sung natri clorua (5g) thém vao
d6, va khudy hdn hop. Sau dé thu chat két tua két qua bing cach loc va rira véi
nude. Chiét phan nudc loc ra véi etyl axetat, va sau do ria 16p etyl axetat véi
nude mudi bio hoa va lam khod qua magie sulfat khan. Sau dé loai bod dung moi
bing cach chung cét trong diéu kién ap sudt giam. K&t hop phin b3 va phan két
tia v6i nhau, bing cach tinh ché bing sic ky trén silica gel (150ml cta silica gel
C-60N san xuit bdi KANTO CHEMICAL CO., INC.; chi etyl axetat; tc do chay
Sml/phut) dé thu 396mg cua 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu sudt: 60,9%) (d6 tinh khiét: 95,3%).

Vidu 7
Tong hop 1,1 1-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu cua 11-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (200mg, d6 tinh khiét: 95,6%) thu duoc trong Vi du 1
trong 1,0ml ctia N-metyl-2-pyrolidinon, va bd sung tirng giot 0,06ml (1,5 duong
lugng) cta xyclopropancarbonyl clorua vao huyén phtt & nhiét do trong phong.
Cho thyc hién phan tng trong 21,5 gi®, va bd sung 20ml nuéc vao dung dich phan
tng. Piéu chinh hdn hop dén pH 7,5 bing cach bd sung dung dich natri
bicarbonat 8%, va bd sung 10ml etyl axetat va 3 g natri clorua thém vao d6. Chiét
hdn hop va sau d6 rira véi nude. Bd sung thém etyl axetat (10ml) vao 16p nudc,
va chiét hdn hop. Sau d6 rtra dich chiét voi nude va két hop véi 16p etyl axetat thu
dugce & trén. Loai bo etyl axetat bing cach chung cét trong didu kién ap suét giam
dé thu bot (295mg) gdm cha yéu la 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A. Tinh ché bot bing sic ky trén silica gel (100ml cua
silica gel C-60N san xuit bai KANTO CHEMICAL CO., INC.; chi etyl axetat; toc
do chay Sml/phat) dé& thu 119mg cua 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu sut: 55,0%) (d6 tinh khiét: 96,5%).

Vidu 8
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Téng hop 1,7,11-tri-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phu cta 1,7,11-trideaxetylpyripyropen A (500mg) trong 2,5ml
ctia N-metyl-2-pyrolidinon, bd sung 0,44ml (5 dwong luogng) cta pyridin vao
huyén phi, va bd sung tiung giot 0,45ml (4,5 duong lugng) cua
xyclopropancarbonyl clorua vao huyén phi & nhiét d6 trong phong. Cho thuc hién
phéan ting trong 1,5 gio. BS sung ting giot dung dich phan ung vao 50ml nuéec.
Khuédy hdn hop trong ba gid, va sau d6 bd sung 5g cua natri clorua thém vao do6.
Sau d6, khudy dung dich phan Gng trong 1,5 gid, va sau d6 thu chat két tua két
qua bing cach loc va rira voi nuée. Do d6, 1am kho bot thu duoc dé thu 721mg
cia 1,7,11-tri-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A nhu chét
'bot (hidu suat: 99,4%) (do tinh khiét: 89,6%). Do d6, dé thu dugc hop chat, FAB-
MS va '"H-NMR 1a do duoc, va, nhu mot két qua, diéu nay phat hién rf?lng réng dit
liéu chuan véi hop chat 218 md ta trong Cong bd don qubc té sb WO
2006/129714.

FAB-MS; m/z 662 (M+H)"; 'H-NMR (CDCL3) & 2,89 (1H, s), 3,72 (1H, d, J =
11,7 Hz), 3,82 (1H, d, T = 11,7 Hz), 4,79 (1H, dd, ] = 4,9, 11,5 Hz), 5,01 (1H, bs),
5,02 (1H, dd, J = 4,9, 11,2 Hz), 6,46 (1H, s), 7,41 (1H, dd, J = 4,8, 7,9 Hz), 8,10
(1H, dt, T = 1,7, 6,4 Hz), 8,69 (1H, bs), 9,02 (1H, s)

Vidu9
Tdng hop 1,11-O-dixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Hoa tan 1,7,11-O-trixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A
(1,0g) tong hop duoc trong Vi du 8 trong dung dich methanol 95% (30mL), va b
sung kali tert-butoxit (85mg) thém vao d6 & nhiét do trong phong. Khudy hdn hop
& nhiét do trong phong trong 16 gid, va sau d6 bd sung axit axetic thém vao doé.
Loai bé metanol bing cich chung cét trong diéu kién 4p suét giam, va chiét phan
ba voi cloroform. Rira 16p cloroform véi nuée mudi bio hoa va lam khé qua dung
dich magie sulfat. Sau d6 loai bo dung mdi bang cach chung cét trong didu kién
ap suat giam dé thu san phim tho cua 1,11-O-dixyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (724mg, dd tinh khiét: 50%). Tinh ché san phidm thd
bing sic ky cot trén silica gel (Merck silica gel 60F,s, 0,5mm; hexan:axeton =
10:5,5) dé thu 1,11-O-dixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A
(370mg, hiéu suét: 41%).

-25-



22916

Vidu 10

Téng hop 1,1 1-O-dixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A
(phwong phap st dung sy tinh thé héa)

Hoa tan 1,7,11-O-trixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A
(4g) tdng hop trong Vi du 8 bang cich gia nhiét trong metanol (100mL), va bd
sung kali carbonat (420mg) thém vao dé & nhiét do trong phong. Khudy hdn hop &
nhiét d§ trong phong trong 6 gid, bd sung axit axetic (370mg) va nude (100mL)
thém vao d6, va gitt hdn hop trong 23 gid. Loai bo vit liéu bat diu két tia bing
cach loc, sau d6 bd sung nuée (50mL), va gitt hdn hop trong 20 gid. Loai bo
metanol bing cach chung cét trong didu kién 4p suét giam, va gitt phan ba trong 7
gid. Nhu méot két qua, lam két tua 1,11-O-dixyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A, va thu 1,11-O-dixyclopropanecarbonyl-1,7,11-
trideaxetylpyripyropen A két tiia bang cach loc (900mg, hiéu sudt: 25,1%, dd tinh
khiét: 81%).

Vidull
Téng hop 1 1-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu cia 1,7,11-trideaxetylpyripyropen A (4,53g) trong 22,5¢g
cia N-metyl-2-pyrolidinon, bd sung 1,51g (1,51 duong luong) cia trietylamin va
2,25g (1,47 duong luong) cda anhydrite cua axit xyclopropancarboxylic vao
huyén phu, va gia nhiét hdn hop két hop véi khudy & 60°C trong 23 gid. Sau do,
¢d didc hén hop dugce gia nhiét trong didu kién 4p sudt giam & bé nhiét 70°C. B
sung nudc (10ml) vao dau, do d6, tao thanh su dong dic. Rira chét rin ba 1an v&i
10ml nuéc va thu chit rén béng cach loc. Do dé, rtta bot thu duoc véi Sml nude
va lam kho trong diéu kién 4p suét giam & 40°C trong mot ngay dé thu 11-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (4,73g, hiéu suit: 91,4%,
d6 tinh khiét: 76.2%).

Vidu 12
Tong hop 1-O-xyclopropancarbonyl-1,7,1 1-trideaxetylpyripyropen A

Tao huyén phu cua 11-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (199,7mg, dd tinh khiét: 95,6%) dugc didu ché theo
phuong phép tuong tu trong Vi du 1 trong 2,0ml cta clobenzen. B6 sung DBU
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(0,02ml, khoang 0,4 duong luong) vao huyén phi, va gia nhiét hdn hop két hop
v6i khudy & 80°C trong 9 gid. Sau d6, lam mat tir tir dung dich phan ung dén
nhiét do trong phong va khudy & nhiét do trong phong trong hai ngay. B sung
etyl axetat (20ml) va Sml nudc thém vao do, va tach 16p hitu co va co dédc trong
diéu kién 4p sudt giam. Két tia cac tinh thé trong giai doan nay dé giir lai
clobenzen trong hé thdng. Theo d6, thu dwgc céc tinh thé bang cach loc va rira véi
toluen. Lam khd céc tinh thé trong diéu kién 4p sudt giam & 60°C qua dém dé thu
1-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (153,4mg, hiéu suét:
76,8%, d6 tinh khiét: 94,5%).

Vidu 13
Téng hop 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu 1-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A
(500mg) trong 3,0ml ctia N-metyl-2-pyrolidinon, va bd sung ting giot huyén phu
vao 0,10ml (1,0 duwong lugng) cua xyclopropanecarbonyl clorua & 0°C. Cho thuc
hién phan tng trong moét ngay, va bd sung 0,025ml (0,25 dwong lugng) cia
xyclopropancarbonyl clorua thém vao d6. Ngoai ra, sau 41 gid tir khi bd sung
xyclopropancarbonyl clorua, bd sung 1,0ml cta N-metyl-2-pyrolidinon va
0,025ml (0,25 duong lugng) cua xyclopropanecarbonyl clorua vao dung dich phan
ung, va cho thuc hién phan tng trong 65 giod. Sau d6 rot dung dich phan Gng vao
30ml nuéc dd va 50ml cta etyl axetat. Trung hoa hdon hop véi dung dich natri
bicarbonat 8%, bd sung 3g cua natri clorua thém vao do, va khuéy hén hop, sau
d6 tach. Rira 161 hitu co hai 1dn v&i 10ml nude, va loai bo dung moi béng cach
chung cit trong didu kién ap sudt giam. Do do, dit bot thu dugc (678mg) vao sic
ky trén silica gel (silica gel C-60 (80 ml) san xudt béi Merck Ltd.; etyl axetat-
metanol (50:1 (thé tich/thé tich)) dé thu 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (479mg, hiéu suit: 83,3%, d6 tinh khiét: 95,2%) va
5Img (10,2%) cua 1-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A.

Vidu 14
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phu cia 1,7,11-trideaxetylpyripyropen A (1,00g) trong 7,0ml

cia N-metyl-2-pyrolidinon, 1am mat huyén phu dén 0°C, va bd sung tung giot
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0,4ml (2,0 dwong lwgng) ciia xyclopropancarbonyl clorua vao huyén phu.

Sau d6, bd sung thém tung giot 0,Iml (0.5 duong luong) cula
xyclopropancarbonyl clorua thém vao d6 & 0°C sau khi trdi qua mdi 7 gio, 23 gio,
va 26 gid tir khi hoan thanh viéc bd sung timg giot. Sau 4 ngay bd sung tung giot,
rot dung dich phén tng vao 50ml cua etyl axetat va 50ml cua nude da. Ngoai ra,
trung hoa hdn hop véi 0,7g clia natri bicarbonat va dung dich natri bicarbonat 8%,
va bd sung 5,0g natri clorua thém vao d6. Khudy hdn hop va giir phéan Ung, sau do
phan tach. Rira 16p hitu co hai 1an véi 20ml nude va cd dic trong didu kién ap
suit giam. Bd sung etyl axetat (8,0ml) vao bot bot thu dugc, gia nhiét hdn hop
dén 60°C, va bd sung 8,0ml ciia n-hexan thém vao d6. Lam mat hdn hop dén 50°C,
va bd sung mot lugng rit nho tinh thé hat. Sau khi két taa cac tinh thé, bd sung
2,0ml ctia n-hexan, va khudy hdn hop qua dém. Thu c4c tinh thé bang céach loc, va
rira céc tinh thé thu duoc véi 10ml ctia n-hexan-etyl axetat (1:1 (thé tich/thé tich)).
Do d6, lam kho cdc tinh thé thu dugc qua dém & 60°C dé thu 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (787mg, hiéu suét: 60,5%,
d6 tinh khiét: 87,5%).

Vidu 15
Téng hop 1,11-di-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phi cua 1,7,11-trideaxetylpyripyropen A (10,0g) trong 40,0ml
clia N-metyl-2-pyrolidinon, lam mat huyén phd dén 0°C, va bd sung tung giot

3,0ml (1,5 duong lugng) ctia xyclopropancarbonyl clorua vao huyén phi.

Sau d6, bd sung ting giot xyclopropancarbonyl clorua thém vao d6 ¢ 0°C
sau khi trdi qua mdi 6 gio (2,0ml, 1,0 duong lugng), 24hr (1,0ml, 0,5 duong
lugng), 32 gio (0,50ml, 0,25 duong Iugng), va 48 gio (1,0ml, 0,5 duong luong) tir
khi hoan thanh viéc bd sung ting giot. Ngoai ra, bd sung N-metyl-2-pyrolidinon
sau khi troéi qua 6 gio (20,0ml) va 48 gid (10,0ml) tir khi hoan thanh viéc bd sung
tirng giot. Sau 96 gid bd sung ting giot, rét dung dich phan Ung vao 100ml cia

etyl axetat va 200ml ctia nu6c da va khudy, sau d6 phén tach.

B6 sung etyl axetat (170ml) vao 16p nuée, trung hoa hdn hop véi 10,1g
cua natri bicarbonat, va bd sung 20,0g cta natri clorua thém vao do. Khuéy hén

hop va gilt phan Gng, sau d6 phan tach. Rtra 16p hitu co mdt 14n v&i 50ml cia
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nuée mudi 5% va hai 1an v6i 30ml nude va cd dic trong didu kién ap suét gidm.
B sung etyl axetat vao phin b vao tdng thé tich 110ml. Sau dé gia nhiét hdon hop
dén 60°C, va bd sung 100,0ml cta n-hexan thém vao d6. Lam mat hdn hop dén
50°C, va bd sung mot lugng rat nho cia tinh thé hat. Sau ba gid két tua céc tinh
thé, bd sung 20ml cta n-hexan, va khudy hdn hop trong hai ngay. Thu cac tinh thé
bang cach loc, va rira cac tinh thé thu dugc voi 50ml cua n-hexan-etyl axetat (1:1
(thé tich/thé tich)). Do d6, lam kho cac tinh thé thu duge & 60°C trong mot ngdy
dé thu 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (8,83g,
hiéu suat khi luong: 67.9%, d6 tinh khiét: 86.4%).

Sau d6, hoa tan phin 8,70g trong 8,83g cua 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A trong 43,5ml ciia metanol,
va bo sung 29,0ml nudc thém vao d6 & nhiét do trong phong. Nhu mot két qua,
dung dich thanh dang sita va sau d6 gia nhiét dén 30°C. B4 sung metanol (1,0ml)
thém vao do, va bd sung mot luong rat nho cac tinh thé hat. Sau khi két tta cac
tinh thé, dung dich tron gdm 15,0ml nuée va bd sung 3,0ml cila metanol trong hai
phan dugc chia. Khudy hdn hop ¢ nhiét do trong phong qua dém va loc. Rira cac
tinh thé véi dung dich tron gém 16,0ml nude va 4,0ml cia metanol. Lam kho céc
tinh thé & 80°C trong diéu kién ap sudt giam dé& thu 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (6,22g, hiéu suit téng khdi
luong: 48,5%, do tinh khiét: 94,5%).

Vidu 16
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phu cua 1,7,11-trideaxetylpyripyropen A (10,0g) trong 40,0ml
ctia N-metyl-2-pyrolidinon, 1am mat huyén phu dén 0°C, va bd sung ting giot

7,0ml (3,5 duong lugng) cua xyclopropancarbonyl clorua vao huyén ph.

Sau d6, cho thyc hién phan tng & 0°C trong 53 gio, va rét hdn hop phan
ing vao 50ml cua etyl axetat va 80ml ctia nuéc da. Khudy hdn hop & 7°C hoic
thdp hon, sau d6 phan tach. Bb sung etyl axetat (30ml) vao l6p nuéc, va khudy
hdn hop, sau d6 phan tach. B sung etyl axetat (100ml) vao 16p nude thu dugc, va
trung hoa hdn hop v6i 72ml ciia natri hydroxit IN va mot lugng nhd cua dung
dich natri bicarbonat 8%. B sung natri clorua (15,0g) vao hdn hop & 10 dén 15°C,

va khudy hdn hop va giit phan ng, sau d6 phén tach. Rira 16p hitu co mot 1an véi
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30ml nude mudi 5% va hai 1an v6i 30ml nuée, va cd dic hdn hop trong diéu kién
4p suét giam. B6 sung etyl axetat (20ml) vao phan ba, gia nhiét hdn hop dén 60°C,
va bd sung 14ml ctia n-hexan thém vao d6. Nhu mot két qua, dung dich tr& thanh
dang sira, va, sau do, bd sung 4,0ml cua etyl axetat dé hoa tan. Sau d6 lam mat
dung dich dén 50°C, va bd sung mot lugng rat nhé cac tinh thé hat. Sau khi troi
qua 1,5 gio tir khi 1am két ta céc tinh thé, bd sung 10ml cta n-hexan, va khudy
hdn hop qua dém. Thu céc tinh thé bang cach loc va rira v6i 30ml cta n-hexan-
etyl axetat (1:1 (thé tich/thé tich)). Lam kho céc tinh thé & 80°C trong hai ngay dé
thu 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (8,48g, hiéu
suat khéi lugng: 65,2%, do tinh khiét: 83,4%).

Trung hoa dung dich etyl axetat thu duoc sau xw ly, rira v6i nuéec mudi va
nuéc, va lam kho trong diéu kién ap suét gidm. Mot cach tach biét, thu ph'?ln nudc
loc ra trong viéc thu céac tinh thé va co dic va lam kho san phém rira. Do do, két
hop hau vat liéu thu dugc véi nhau (5,71g), va hoa tan hdn hop trong metanol
(30,0ml). Sau d6, bd sung timg giot 5,16ml cia dung dich natri hydroxit 5N &
nhiét do trong phong. B sung thém tirng giot dung dich natri hydroxit SN (2,0ml)
sau khi troi qua 1,5 gio bd sung ting giot dung dich natri hydroxit 5N. Khudy hdn
hop & nhiét do trong phong trong 18 gid, loc, va rira véi 22ml metanol-nuée (1:1
(thé tich/thé tich)). Do d6, 1am kho cac tinh thé thu dwgc & 80°C trong mdt ngay
dé thu vat liéu bat dau, vi du, 1,7,11-trideaxetylpyripyropen A (1,96g, 6 thu hdi:
19,6%, dd tinh khiét: 94,5%).

Khi phan thu héi duge dua vao nghién ctru, hiéu sudt cua 1,11-di-O-

xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A 1a 81,0%.
Vidu 17
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7, 11-trideaxetylpyripyropen A

Tao huyén phu cia 1,7,11-trideaxetylpyripyropen A (10,0g) trong 40,0ml
cia N-metyl-2-pyrolidinon, 1am mat huyén phu dén 3°C, va bd sung tung giot
7,0ml (3,5 duong lugng) cua xyclopropancarbonyl clorua vao huyén phi. Sau d6
cho thyc hién phan ung & 0°C trong 48 gid, va rot dung dich phan Gng vao 50ml
cla etyl axetat va 80ml nuéc da. Khudy hén hop & 10°C hoic thap hon, sau dso
phén tach. B4 sung etyl axetat (100ml) vao 16p nude, trung hoa hdn hop véi 25ml

cua natri hydroxit 5N va mot lugng nhé dung dich natri bicarbonat 8%, va bd
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sung 8g natri clorua thém vao d6 & tir 10 dén 15°C. Khudy hdn hop dé hoa tan va
gitt phan tng, sau d6 phan tach. Rira 16p hitu co mot 1an véi 30ml nude mubdi 5%
va hai 14n v&i 30ml nude, co ddc thanh 40ml trong diéu kién ap suét giam, va
khudy & nhiét do trong phong trong 5 gitr dé két tua céac tinh thé. Sau d6, bd sung
20ml cta n-hexan trong thdi gian hon hai gio, va khudy hén hop qua dém. Loc
céc tinh thé va rira v6i 30ml cta n-hexan-etyl axetat (1:1 (thé tich/thé tich)). Lam
kho céc tinh thé & nhiét d6 trong phong trong didu kién 4p suat giam trong 30
phat d& thu 7,3lg tinh thé cua 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A. Quang phd NMR (dung cu: Lambda-400, dung moi:
CDCl;, ty 1¢ gitta gia tri nguyén khdi cta hai proton cia CH;COOCH,CH; & &
4,12 va gia tri nguyén khdi ciia mot proton cia 1,11-di-O-xyclopropancarbonyl-
1,7,11-trideaxetylpyripyropen A) cta tinh thé thu duogc, do d6, cho thy ring ham
luong cua etyl axetat 1a 0,96mol tinh theo 1,0mol cua 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (hiéu suit khéi lugng (nhu
solvat clia etyl axetat): 49,1%, d6 tinh khiét: 88,9%).

Mau nhiéu xa tia X dang bot cta tinh thé ¢6 cac gia tri sau.
MAu nhiéu xa tia X dang bot
Dung cu: RINT 2200 (san xuit béi Rigaku Denki Co., Ltd.)

Céc diu kién do: X ray: CuKo/40kV/20mA, bé rong mau: 0,020°, tdc do
quét: 0,500°/min, bé rong quét: 26/6, va pham vi quét: 3,0 dén 40,0°

Cac dinh dic trung xudt hién & cac géc nhilu xa sau [26 (°)].

Céc géc nhilu xa (20): 7,4 £0,1°, 12,0 £ 0,1°, 17,0 £ 0,1°, 18,3 + 0,1°, va
19,1 £0,1°

Mau nhiéu xa tia X dang bot duoc thé hién trong Fig. 1.
Vidy 18 |
Téng hop 1,1 1-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu cua 1,7,11-trideaxetylpyripyropen A (10,0g) trong 40,0ml
ciia N-metyl-2-pyrolidinon, 1dm mét huyén phd dén 0°C, va bd sung tung giot
3,0ml (1,5 duong lugng) ciia xyclopropancarbonyl clorua vao huyén phu. Sauk hi

trdi qua 4 gio tir khi bd sung ting giot, bd sung tung giot xyclopropancarbonyl
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clorua (2,0ml (1,0 duong lugng)) thém vao d6 ¢ 0°C.

Cho thuc hién phéan tng & 0°C trong 69 gid, va sau d6 rot dung dich phan
tmg vao 100ml cua etyl axetat va 120ml nu6c da va khudy, sau d6 phan tach. B
sung etyl axetat (100ml) vao 1ép nuédc, trung hoa hdn hop véi 9,5g cua natri
bicarbonat, va bd sung 8,0g cua natri clorua thém vao d6. Khudy hdn hop va gitt
phan tng, sau d6 phan tach. Rira 16p hitu co mot 1an véi 30ml nude mubi 5% va
hai 14n v&i 30ml nudce, va ¢d dic hdn hop trong diéu kién 4p suét giam. B sung
etyl axetat (35,0ml) vao phan b3, va sau d6 khudy hdn hop & nhiét d6 trong phong
trong 1,5 gid. Sau d6, bd sung ting giot 35,0ml clia n-hexan thém vao dé trong
thoi gian hon hai giod. Khudy hén hop & nhiét do trong phong qua dém. Sau d6 thu
cac tinh thé két tia bang cach loc, rira véi 30ml ctia n-hexan-etyl axetat (1:1 (thé
tich/thé tich)), va 1am kho trong diéu kién ap sudt giam trong bdn gior dé thu 9,39g
tinh thé chtra 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A.
Phan tich cdc tinh thé thu dugc bang phuong phap md ta trong Vi du 17 va phat
hién ra dé chira 1mol cua etyl axetat tinh theo 1,0mol cta 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (hiéu suat khéi lwong (nhu
solvat cua etyl axetat): 63,0%) (d6 tinh khiét: 85,5%).

Ma3u nhiéu xa tia X dang bot ctia cac tinh thé 14 chuin véi vi du 17.

Hoa tan solvat ciia etyl axetat (phan 8,00g trong 9,39g) cua 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A thu dugc trong 16,0ml cuia
metanol. Gia nhiét hdn hop dén 35°C, va bd sung 10,0ml nuéc. Nhu mot két qua,
‘dung dich thanh dang sita, va, sau do, bd sung 1,0ml cia metanol thém vao dé.
Sau mot gid tir khi b sung metanol, lam mat hdn hop dén 25°C, va b sung tung
giot dung dich tron gdbm 16,8ml nudc va 7,2ml cia metanol thém vao d6 & tir 20
dén 25°C trong thoi gian hon hai gio. Khudy hdn hop & nhiét d¢ trong phong qua
dém. Thu chét két taa két qua bing cach loc va rira v6i hdn hop tron gdm 7,0ml
nuéc va 3,0ml cua metanol. Chiét mau (500mg) tu chét ran thu duoc, va lam khod
céc phan con lai & 80°C trong diéu kién ap sudt giam dé thu 5,68¢g cua 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (6,01g khi luong mau chiét
ra dugc dua vao nghién ctu) (tong hiéu sudt khéi lugng tr 1,7,11-

trideaxetylpyripyropen A: 54,2%) (dd tinh khiét: 92,3%)).

Vidu 19
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Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phi cua 1,7,11-trideaxetylpyripyropen A (20,0g) trong 80,0ml
ctia N-metyl-2-pyrolidinon, 1am mét huyén phu dén -10°C, va bd sung ting giot
12,0ml (3,0 duong lugng) cua xyclopropancarbonyl clorua vao huyén phi. Cho
thue hién phan tng & -10°C trong 4 gid, va bd sung thém ting giot 4,0ml (1,0
duong lugng) cia xyclopropancarbonyl clorua thém vao dé. Sau d6 cho thuc hién
phan tng & -10°C trong 72 gio, va rot dung dich phan Gng vao 200ml cua etyl
axetat va 180ml cta dung dich natri bicarbonat 8% & 5°C hodc thp hon. Trung
hoa hdn hop véi 20ml dung dich natri bicarbonat 8%, Sau d6 bd sung 20ml nudc
mudi 15%, va khudy hdn hop & 10°C, sau d6 phan tach. Rira 16p hitu co ba lan véi
60ml nuéc va cd dic thanh 60ml trong diéu kién ap sudt giam. Sau d6, bd sung
100ml cua etyl axetat thém vao d6, va c¢o dic hdn hop thanh 80ml trong diéu kién
ap suat giam. Khudy hén hop & nhiét d6 trong phong qua dém, va sau d6 thu cac
tinh thé két taa bf?mg cach loc va rira véi dung dich trdn chira 10ml ctia n-hexan va
20ml ctia etyl axetat. Lam kho cac tinh thé thu dugc trong diéu kién 4p suét giam
& 80°C qua dém dé thu 17,80g cua 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A. Phan tich céc tinh thé biang phuong phap mé ta trong Vi
du 17 va phat hién ra dé chua 0,75mol cua etyl axetat tinh theo 1,0mol cta 1,11-
di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (hiéu suit khéi luong:
61,8% (nhu solvat cua etyl axetat)) (d0 tinh khiét: 87,5%).

Vi du 20
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A

Tao huyén phu cua 1,7,11-trideaxetylpyripyropen A (50,0g) trong 200ml
ciia N-metyl-2-pyrolidinon, 1am mat huyén phu dén -10°C, va bd sung ting giot
15,0ml (1,5 dwong luong) ctia xyclopropancarbonyl clorua vao huyén phi. Sau do,
bd sung xyclopropancarbonyl clorua, ting giot vao hdn hop, trong lwong cua
15,0ml (1,5 dwong lwong) 3 gid sau khi bd sung ting giot va trong lugng cia
10,0ml (1,0 duong luong) 5 gid sau khi bd sung tirng giot & -10°C. Cho thuc hién
phan tng & -10°C trong 72 gi¢. Sau do rét dung dich phan tng vao 500ml cua etyl
axetat va 500ml ctia dung dich natri bicarbonat 8% & 5°C hoic thdp hon. Trung
hoa hdn hop véi lugng nho ctia dung dich natri bicarbonat 8%, va ) sung 300ml

nude mudi 15% thém vao d6 & 10°C hozc cao hon, sau d6 phan tach. Rira 16p hitu
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co ba lan v&i 100ml nuée va cd dic thanh 150ml trong diéu kién &p suét giam.
Sau do, bd sng 250ml cta etyl axetat thém vao d6, va co dic lai hdn hgp thanh
200ml trong diéu kién ap sudt giam. Bd sung etyl axetat (50ml) thém vao dé, va
khudy hdn hop & nhiét do trong phong qua dém. Thu céc tinh thé két tia bang
cach loc va rira v6i 80ml cua etyl axetat. Lam kho cac tinh thé thu duoc trong
diéu kién ap suat giam & 50°C trong hai gio dé thu 44,90g cua tinh thé chwa 1,11-
di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A. Phan tich tinh thé
bing phuong phap md ta trong Vi du 17 va phat hién ra dé chira 0,99mol cua etyl
axetat tinh  theo  1,0mol cta 1,11-di-O-xyclopropancarbonyl-1,7,11-
trideaxetylpyripyropen A (hiéu sudt khéi lugng: 60,2% (nhu solvat cua etyl
axetat)) (d6 tinh khiét: 87,5%).

Vidu 21
Tong hop 1,11-di-O-xyclopropancarbonyl-1,7,11 -trideaxetylpyripyropen A

Tao huyén phu cta 1,7,11-trideaxetylpyripyropen A (50,0g) trong 200ml
ctia N-metyl-2-pyrolidinon, 1am mét huyén phu dén -10°C, va bd sung tirng giot
15,0ml (1,5 duong lugng) ciia xyclopropancarbonyl clorua vao huyén phu. Sau do,
bd sung xyclopropancarbonyl clorua, ting giot vao hdn hop, trong luong cua
15,0ml (1,5 duong luong) 3 gio sau khi bd sung tirng giot va trong luong cia
10,0ml (1,0 dwong lugng) 5 gior sau khi bd sung tirng giot & -10°C. Cho thuc hién
phén ung & -10°C trong 75 gio. Sau d6 rét hon hop phan tng vao dung dich tron
chtra 500ml cua etyl axetat, 500ml nuéc da, va 40,0g cua natri bicarbonat & 5°C
‘hoic thap hon. Trung hoa hdn hop véi luong nhd dung dich natri bicarbonate 8%
va bd sung 300ml cia nudec mudi 15% & 10°C hodc cao hon, sau dé phén téch.
Rira 16p hitu co ba 1an véi 150ml nude va ¢6 dic thanh 100ml trong diéu kién ap
sudt giam. Sau d6, bd sung 200ml cta etyl axetat thém vao do, va cd dic lai hdn
hop thanh 150ml trong diéu kién ap sudt giam. Ngoai ra, sau d6 bd sung 50ml cta
etyl axetat thém vao d6, va khudy hdn hop & nhiét d6 qua dém. Thu céc tinh thé
két tha bang loc va rira véi 60ml cua etyl axetat. Lam khé céc tinh thé thu duoc
trong didu kién 4p sudt giam & 40°C trong mot gio va lam khd & nhiét do trong
phong trong hai gio dé thu 49,10g ciia cac tinh thé chaa 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A (hiéu sudt khdi luong:
65,8% (nhu solvat ciia etyl axetat)) (d6 tinh khiét: 84,7%).
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Phan tich c4c tinh thé bang phuong phap tuong tu nhu trong Vi du 17 va
phat hién ra dé chaa 0,98mol cia etyl axetat tinh theo 1,0mol cua 1,11-di-O-
xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A.

Tao huyén phu cta phin 24,0g céc tinh thé thu dugc trong 48,0ml cia etyl
axetat, va khudy huyén pht & 70°C trong mét gid va khudy & nhiét do trong
phong qua dém. Sau d6, loc hdn hop phan tng, sau d6 rira véi 30ml cua etyl
axetat. Lam kho san pham rira & nhiét do trong phong trong 5 gio dé thu 20,54¢
‘cua san phdm khong du tinh (hiéu suat khdi lugng: 56,4% (nhu solvat cua etyl
axetat; tdng hiéu sudt tir 1,7,11-trideaxetylpyripyropen A) (dd tinh Kkhiét:
93,2%).

Do d6, thu dugc cac tinh thé cha 1,00mol cua etyl axetat tinh theo

1,0mol cia 1,11-di-O-xyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A.
Vidu 22

Téng hop 1,11-O-dixyclopropancarbonyl-1,7,11-trideaxetyl-pyripyropen
A tir 1,7,11-O-trixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A téng hop
trong Vi du 8 trong céc diéu kién thudc thu, dung mdi, thoi gian, va nhiét do mo
'ta trong Bang 3 dudi day. Sau khi hoan thanh phan ng, phan tich dung dich phan
tng bang sic ky 16ng cao trong cic diéu kién phén tich dudi day dé xac dinh
lugng 1,11-O-dixyclopropancarbonyl-1,7,11-trideaxetylpyripyropen A diéu ché
trong dung dich phan wng. Cac két qua duogc thé hién trong bang 3.

Céc diéu kién phan tich

Bo cam bién: may do hap thu tr ngoai hodc bd cam bién chudi di ot quang

(chiéu dai séng do: 254nm)
Cot: CAPCELL PAK C18; 2,0mm [.D x 150mm dudng kinh trong; Sum
Nhiét do cot: 40°C
Pha di dong A: Nudce
Pha di dong B: Axetonitril cho sic ky léng

Vit lidu cta pha di dong: d6 nghiéng c6 dic dugc quy dinh bang sy bién

dbi ty 1 tron gitta pha di dong A va pha di dong B nhu sau.
Tbe dd chay: 0,2mL/min
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Cac diéu kién cua pha di dong: Nhu thé hién trong Bang 2 duéi day

Bang 2
Thoi gian sau khi Pha di dong A Pha di dong B
phun (phut) (vol%) (vol%)
0 dén 1 phut 70 30
1 dén 20 phut 70 > 0 30 — 100
20 dén 24 phut 0 100
Béang 3
hiéu
Thudc thtr (lugng .. | Thoi | Nhiét | % sut
Dung mdi . A \ A
duong luong) gian do Vung | phén
tach
nhiét
MeOH-H,0 21 do
DBU (1,1 ' °
(LD (4:1) gio | trong 39%
phong
nhiét
MeOH-H,0O 15 do
DBN (1,1 ' 0
(LD (4:1) gio | trong 45%
phong
nhiét
MeOH-H,0 15 do
Na,COs3 (1,1 i y
22C0; (1.1 (9:1) gio | trong 37%
phong
nhiét
MeOH-H20 16 do
K,CO; (0,5) ) > © | 48% | 38%
(19:1) gio trong
phong
nhiét
t-BuOK (0,5) MeOH-H20 116 1140 1 500 | 419
(19:1) gio trong
phong

-36-



22916

nhiét
MeOH-H20 14 do
KHCO; (1 = 24) © ‘ 1 47%
(4:1) ngay | trong
phong
nhiét
MeOH-H20 14 do
NaHCO; (1 = 24) © ‘ ° 1 45%
(4:1) ngay | trong
phong
0,05M NaOMe (1,0) MeOH 2 gid | 50°C | 42%
1M NaOH (1,0) MeOH 2 giov | 50°C | 46%
nhiét
2 do
0,01M NaOMe (1,0) MeOH . 49%
ngay | trong
phong
nhiét
do
MeOH 6 gic ' 50%
K,CO; (2 = 14) e gio trong 0
phong
nhiét
24 do
Cs,CO;5 (2,0) MeOH - 1 50%
g10 trong
phong
nhiét
MeOH-H2 1 0
0,1M LiOH (1,0) COM-HZO 119 40 1 53y,
(9:1) gio | trong
phong
nhiét
MeOH-H2 0
0,1M CsOH (1,0) COM-H20 119 1 0 1 50y,
(9:1) gio trong
phong
nhiét
MeOH-THF 15 do
Cs,CO;3 (0,1 j 0
$2C0: (0.1) (3:2) gid | trong 34%
phong
nhiét
MeOH- 45 do
K,COs5 (0,2 ' °
€05 (0.2) CHCI3 (3:2) | gio | trong | >
phong
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nhiét
K,COs (0,5) MeOH 3101 40,
g10 trong
phong
nhiét
Cs,COs (0,5) MeOH 3o 1 s,
g10 trong
phong
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YEU CAU BAO HOQ

1. Quy trinh diéu ché hop chit C ¢6 cong thic C:

(Cong thtrc hda hoc 1)

trong d6 R 14 C,¢ alkylcarbonyl mach théng, mach nhénh, hodc vong, véi diéu
kién 1a, khi gbc alkyl trong nhom alkylcarbonyl 12 ctia mach nhanh hoic loai

vong, thi R 1a Cs alkylcarbonyl, quy trinh nay bao gém céc buéc:

axyl héa chon loc cac nhom hydroxyl & vi tri 1 va vi tri 11 cia hop chat Bl ¢6

cong thuc B1:

(Codng thirc hda hoc 2)

v6i chit axyl hoa vai luong tir 2,0 dén 5,0 dwong lwgng tinh theo luong hop chit
B1, qua tor mot dén ba budc v6i su c6 mit hodc Véng mdt cua bazo, trong céc
dung moéi hitu co phan cuc khong proton dugc chon tir dimetylsulfoxit, N,N-
dimetylaxetamit, axetonitril, N-metyl-2-pyrolidinon, N-metyl-2-piperazinon, va

N,N-dimetyl-2-imidazolidinon.

2. Quy trinh theo diém 1, trong d6 hop chat C dugc diéu ché bing cach axyl hoa
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cdc nhém hydroxyl ¢ vi tri 1 va vi tri 11 cta hop chat B1 qua mot buée.
3. Quy trinh theo diém 1, quy trinh nay bao gém viéc diéu ché hop chéit C bing
cach axyl héa qua hai budc bao gdm céac budc:

axyl hoa nhom hydroxyl & vi tri 11 ciia hop chit B1 véi chét axyl héa dé thu hop
chit B2 ¢6 cong thirc B2:

(Cong thtre hda hoc 3)

trong d6 R 1a nhu x4c dinh trong cong thic C ¢ diém 1; va
axyl hoa tiép nhom hydroxyl & vi tri 1 ctia hop chit B2.

4. Quy trinh theo diém 1, quy trinh nay bao gdm viéc diéu ché hop chit C bang

cach axyl hoa qua ba budc bao gébm céc bude:

axyl hoa nhém hydroxyl & vi tri 11 ctia hop chat B1 dé thu hop chit B2 c6 cong
thuc B2:

(Cdng thtrc hdéa hoc 4)

trong d6 R 13 nhu x4c dinh trong cdng thirc C & diém 1;
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chuyén axyl & vi tri 11 cta hop chat B2 thanh hydroxyl & vi tri 1 dé thu hop chét
B3 c6 cong thic B3:

(Cong thtrc hoa hoc 5)

trong d6 R 14 nhu xac dinh trong cong thiuc C & diém 1; va
axyl hoa nhém hydroxyl & vi tri 11 ctia hop chét B3.

5. Quy trinh theo diém bit k¥ trong s cac diém tir 1 dén 4, quy trinh nay con
bao gdm, nhu budc diéu ché hop chit B1, thuy phan cic nhom axyl & vi tri 1, vi

tri 7, va vi tri 11 cia hop chat Al c6 cong thitc Al:

(Cong thire hda hoc 6)

trong d6 A, A;, va Ay, ¢6 thé 1a giéng nhau hodc khic nhau, 1a axetyl hodc

propionyl,
véi su ¢6 mat cua bazo.

6. Quy trinh theo diém bt ky trong sb cic diém tir 1 dén 5, trong dé viéc axyl

hoa dugc thuc hién vdi su vang mét ciia bazo.
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7. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 bazo duge
st dung trong axyl hoa hydroxyl & vi tri 1 va/hodic vi tri 11 ctia hop chit B1 1a
2,4,6-colidin hodc 2,6-lutidin.

8. Quy trinh theo diém 3, trong dé bazo dugc sir dung trong bude didu ché hop
chit B2 va trong budc tiép tuc axyl héa hydroxyl & vi tri 1 ctia hop chit B2,
luong bazo sir dung trong budc diéu ché hop chit B2 1a tir 1,0 dén 3,0 duong
luong tinh theo hop chit B1, téng lugng bazo duoc st dung trong bude diéu ché
hop chit B2 va bazo st dung trong buée tiép tuc axyl hoa hydroxyl & vi tri 1 cia

hop chat B2 1a tir 2,0 dén 4,5 duong luong.

9. Quy trinh theo diém 3, trong d6 chit axyl héa dugc st dung trong bude didu
ché hop chit B2 va trong budc tiép tuc axyl hoa hydroxyl & vi tri 1 ctia hop chit
B2, lugng chat axyl hoa str dung trong bude didu ché hop chit B2 1a tir 1,0 dén
3,5 dwong luwong tinh theo hop chit B1, téng lwgng chét axyl héa st dung trong
bude diéu ché hop chit B2 va chat axyl hoa sir dung trong budc tiép tuc axyl hoa

hydroxyl & vi tri 1 cia hop chit B2 1a tir 2,0 dén 4,5 duong luong.

10. Quy trinh theo diém béat ky trong sb cac diém tixr 1 dén 9, trong d6 R la

xyclopropancarbonyl.

11.Quy trinh theo diém 4, trong d6 buéc diéu ché hop chat B3 tir hop chit B2

duogc thuc hién véi sy ¢6 mat cua bazo.

12. Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 11, quy trinh nay con
bao gébm cic budc phan tich va tinh ché hgp chét C tir dung dich phan tng chua

hop chét C bang cach két tinh.

13. Quy trinh theo diém bét ky trong sé cac diém tir 1 dén 12, quy trinh nay con

bao gdm céc budc:

(a) chiét dung dich phan tng chira hop chidt C, trong d6 R la
xyclopropancarbonyl, v6i dung méi hitu co dugc chon tir nhém bao gdm metyl
axetat, etyl axetat, butyl axetat, toluen, clobenzen, cloroform, diclometan, dietyl
ete, diisopropyl ete, tetrahydrofuran, va dioxan va c¢6 dic dich chiét sau khi lam

kho hodc khong lam kho; hodc
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(b) lam bay hoi dung dich phan ung chta hop chit C, trong d6 R la
xyclopropancarbonyl, dén khi kh6 dé thu san phdm thd va sau dé hoa tan san
phim thé vao dung méi hitu co dwgce chon tir nhom bao gdm metyl axetat, etyl
axetat, butyl axetat, toluen, clobenzen, cloroform, diclometan, dietyl ete,
diisopropyl ete, tetrahydrofuran, dioxan, metanol, va etanol & nhi¢t do trong

phong hodc trong didu kién gia nhiét; hoic

(c) lam bay hoi dung dich phan @ng chtra hop chit C, trong d6 R 1a
xyclopropancarbonyl, dén khi kho dé thu san pham tho, hoa tan san phim thé vao
dung mbi hitu co duge chon tir nhém bao gdm metyl axetat, etyl axetat, butyl
axetat, toluen, clobenzen, cloroform, diclometan, dietyl ete, diisopropyl ete,
tetrahydrofuran, dioxan, metanol, va etanol & nhiét d§ trong phong hodc trong
diéu kién gia nhiét, va bd sung dung méi yéu dwgc chon tir nhém bao gdm

heptan, hexan, va xyclohexan vao dung dich.
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