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Linh vwe ky thuit dwoc dé cap

Sang ché d& cap dén quy trinh dé thu dugc chét dong phan d6i anh pirlindol

hoat quang, & dang bazo tu do hodc & dang mudi duoc dung.

Chét ddng phan dbi anh pirlindol hoat quang theo sang ché 1 (R)-pirlindol va
(S)-pirlindol.

San phdm thu dugc theo séng ché 13 tinh khiét v& mat ddng phan d6i anh va hiru
dung trong y hoc.

Tinh trang ky thuit clia sing ché

Pirlindol, 2,3,3a,4,5,6-hexahydr0-1H—8-mety1—pyrazin [3,2,1-,k]cacbazol, la
hop chét c6 4 vong ¢6 cong thirc 1
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@

Pirlindol 12 chét @c ché monoamin oxidaza A c¢6 thé dio nguogc cho dén hién tai

van hitu dung lam thudc trong diéu tri bénh trAm cam.

Pirlindol c6 nguyén tir cacbon khong dbi xtmg, diéu ndy dan dén, c6 hai chét

ddng phin dbi anh, (S)-pirlindol va (R)-pirlindol.

Tinh trang k¥ thuat cé dé cap dén mot s& phuong phap dé tach pirlindol theo
phuong thirc ddng phan d6i anh. Ching han, tai liéu The Journal of Pharmaceutical
and Biomedical Analysis, 18(1998) 605- 614, “Enantiomeric separation of pirlindole
by liquid chromatography using different types of chiral stationary phases”, Ceccato et
al, tai lidu nay béc 16 vé phuong phép tach pirlindol theo phwong thic ddng phén d6i
anh bing phuong phép sic ky long (LC) sit dung ba pha tinh khong dbi xtmg khic
nhau.
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Ngoai ra, tai liéu The Journal of Pharmaceutical and Biomedical Analysis
27(2002) 447-455, “Automated determination of pirlindole enantiomers in plasma by
on-line coupling of a pre-column packed with restricted access material to a chiral
liquid chromatographic column”, Chiap et al., bdc 10 viéc s dung tién cot duge nhdi
bing vat lidu st dung han ché d€ 1am sach mAu két hop véi cot chita pha tinh khong
ddi xtmg dua vao xenluloza @2 tach va phan tich dinh lugng céac chét dong phan a6i
anh.

Theo tinh trang k§ thudt, Chirality 11:261 -266 (1999), moi nd luc dé thu duge
chét ddng phan ddi anh cua pirlindol bang phuong phap két tinh chon loc bang axit
hoat quang déu thit bai va chi duy nhét ¢6 thé thu dugc & pham vi trong phong thi
nghiém (mot vai gam) & dang mubi hydroclorua, sit dung phuong phap dan xuit hoa

cting v6i phuong phap sc ky diéu ché.

Céc dic trung ctia quy trinh dugc bde 16 trudc day trong linh vuc chéc chén bi
han ché, viéc thuc hién quy trinh nay trén quy md cdng nghiép hodc ban cong nghiép
do viéc can thiét st dung bude tich bang phuong phap séc ky trén quy mo 16n khién

cho quy trinh rat tén kém, khé ¢6 thé thuc hién duge va kha nang t4i sinh kém.

Do d6, trong linh vuc can phai tim ra céc quy trinh méi ¢6 kha ning kha thi va
d& dang 4p dung trong cong nghiép 8 thu duoc chat dong phan dbi anh cua pirlindol &

dang bazo ty do hodc dang mudi dugc dung cia no.
Ban chét ky thuat ciia sang ché

Theo sang ché, (R)-pirlindol va (S)-pirlindol co thé thu dugc & dang bazo tu do
ho#c ¢ dang mudi duoc dung, trai ngugc véi cac hudng dan cua tinh trang k¥ thuét,
bang cich két tinh (rac)-pirlindol & dang bazo tw do bang axit hoat quang va tiép theo,

cho phép san xuét san phém ndy & dang bazo tw do hogc mudi duge dung.

Do d6, muc dich cua sang ché 13 @ cap dén quy trinh dé thu duoc cac chit
ddng phan d6i anh (R)- va (S)-pirlindol hoat quang, & dang bazo tu do hodc & dang
mubi duoc dung, khac biét & viéc thuc hién bude tich bing phuong phap két tinh bang

axit hoat quang ctia (rac)-pirlindol ¢ dang bazo tu do.
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Cac chit ddng phan d8i anh pirlindol hoat quang 1a (S)-pirlindol hoic (R)-
pirlindol tinh khiét vé mit dong phan d6i anh.

Do d6, muc dich khac ciia sing ché d& cap dén quy trinh, khic biét 6 chd, quy

trinh bao gdm céac bude sau:

i) hoa tan (rac)-pirlindol hydroclorua trong dung moéi chira nuée, tiép theo 12
budc chiét sau d6 bing dung moi clo héa va loai bo hoan toan dung mdi dé thu duoc

(rac)-pirlindol & dang bazo tur do;

i) hoa tan (rac)-pirlindol thu duoc & budc i) trong dung moi hitu co, tiép theo

bang cach bd sung axit hoat quang dé tach;

iii) khudy trong thoi gian tir 15 phut dén 2 gio huyén phi tao ra trong budc ii)

trong khi su két tia mudi ddng phan khong d6i quang xuét hién;

iv) loc mubdi ddng phan khong d6i quang thu duoc va tinh ché n6 bang cach tao
huyén phit trong dung mdi hitu co & thu duge chit ddng phan dbi anh (S)-pirlindol

hodc (R)-pirlindol & dang mudi duge dung duoc tao ra boi axit hoat quang; va tuy ¥,

v) thu dugc (S)-pirlindol va/hode (R)-pirlindol tinh khiét v& mit ddng phén dbi
4nh & dang bazo tw do bang cach hoa tan san phim thu duoc ¢ budc iv) trong dung
mdi chira nude, sau do chiét bang dung mdi clo héa va loai b6 hoan toan dung moi; va
ngoai ra, tuy ¥,

vi) thu duge S)-pirlindol hodc (R)-pirlindol & dang mudi cdng axit dugc dung
bang cach mubi hoéa (S)-pirlindol va’hodc (R)-pirlindol tinh khiét v& mit dong phén
d6i anh & dang bazo ty do thu dugc ¢ budc v) bang axit dugc dung dé tao ra mudi

cOng axit duge dung cua chét ddng phan dbi anh S)-pirlindol hodc (R)-pirlindol.

Muc dich khac ctia sang ché @ cap dén quy trinh nhu dugce xac dinh & trén,
trong d6 axit hoat quang st dung trong bude ii) dugce chon tir nhém bao gom: axit (R)-
mandelic, axit (R)-(+)—(x-metoxy-a—triﬂometylphenylaxetic, axit  (1R,3S)-(+)-
camphoric,  axit D(+)-malic, —axit (S)-mandelic, —axit (S)-(-)-a-metoxy-a.-

triflometylphenylaxetic, axit (1 S,3R)-(+)-camphoric hogc axit L (-)-malic.

Muc dich khéc nita ctia sang ché d& cap dén quy trinh nhu dugc xac dinh & trén,

trong d6 dung moi hitu co dugc st dung trong cac budc ii) va iv) duoc chon tir nhom
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bao gém: metanol, etanol, propanol, 1-butanol, 2-butanol, rugu tert-butyl, 2-butanon,
axeton, etyl metyl keton, metyl isobutyl keton, dimetylsulfoxit, 1,2-dicloetan, dietyl
ete, dimetyl ete, dimetylformamit, metyl tert-butyl ete, 2-propanol, pyridin, toluen,
xylen hoic céc hdn hop ctia chiing theo ty 1€ bat ky.

Ngoai ra, muc dich khac cua sang ché d@ cap dén quy trinh nhur dugc xac dinh &
trén, khac biét & chd, hop chét thu duoc 13 (S)-pirlindol tinh khiét v& mat dong phan
d6i anh & dang mudi (R)-mandelat, (R)-pirlindol & dang mudi (S)-mandelat, mubi (S)-
pirlindol hydrobromua, mudi (R)-pirlindol hydrobromua, mudi (S)-pirlindol xitrat,
mudi (R)-pirlindol xitrat, mudi (S)-pirlindol mesylat, mudi (R)-pirlindol mesylat,mudi
(R)-pirlindol (R)-(+)-(x-metoxy-a-triﬂometylphenylaxetat va mudi (S)-pirlindol (R)-
(+)-ot-metoxy-u-triﬂometylphenylaxetat.

Mo ta chi tiét sang ché

Theo sdng ché, (R)-pirlindol va (S)-pirlindol ¢6 thé thu dugc & dang bazo tu do
hodc ¢ dang mudi duoc dung, trdi nguge véi cac hudng dan cua tinh trang k¥ thuét,
bang cach két tinh (rac)-pirlindol & dang bazo tw do béng axit hoat quang va tiép theo,

cho phép san XuAt san phém ndy & dang bazo tw do hodc mudi duoc dung.

Cu thé hon, theo sang ché, (R)-pirlindol va (S)-pirlindol & dang bazo tu do hodc
o dang mubi duoc dung cd thé thu dwoc bang cach két tinh (rac)-pirlindol & dang bazo
tu do bang axit hoat quang trong dung mdi hitu co va tuy y, bude mudi hoa sau d6 dé

taora mudi dugce dung bang axit dugc dung.

Chu don dad phat hién ra rang, trong cé4c diéu kién cta quy trinh cu th nhat
dinh, thuc su ¢6 thé thuc hién viée tich pirlindol ddng phan khong dbi quang triét

quang.

Céac diéu kién cua quy trinh cu thé & trén bao gdm budc phéan lap trude pirlindol
triét quang ma néu khong c6 bude nay, bét ngd 13 khong thé thuc hién dugc mot cach
hiéu qua budc tach, thoi gian khudy (quéy) sau khi bd sung axit hoat quang ma t5t hon
can phai duge kidm soat dé tranh su triét quang hoa, va loai dung moi hitu co cu thé

duoe st dung & pha bd sung axit hoat quang va tinh ché.
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Cht don da phat hién ra rang, d6i véi thoi gian khudy ngin, sau khi bd sung
axit hoat quang vao (rac)-pirlindol ¢ dang bazo tu do, budc tach khong c6 higu qua va

trong thoi gian khudy 1au hon, su triét quang hoa xuét hién.

Theo nguyén téc chung, viéc khudy duoc thuc hién trong thoi gian nim trong
khoang tir 15 phut dén 2 gio. Tét hon viéc khudy dugc thyc hién trong thoi gian nam
trong khoang tir 30 phit dén 1 gid.

Chu don cling d3 phat hién ra rang, viéc lya chon dung moi hitu co cu thé cho
pha bd sung axit hoat quang (tach) va tinh ché 12 khd quan trong vi n6 tac dong dang

ké 1én hidu qua va nang suét ciia quy trinh tach.

Lin dau tién, quy trinh theo sang ché cho phép thu duge (R)-pirlindol va (S)-
pirlindol & dang bazo tu do hodc mudi duoc dung véi lugng cho phép tién hanh thue
hién cdc nghién ctru tidn 1Am sang va 1am sang, ngoai viéc la quy trinh dugc si dung
d& dang trén quy mo cong nghiép khac véi cac quy trinh da biét trong linh vuec.

Phan tit pirlindol c6 nhom amin bic hai, nhém nay cé ddc tinh kiém va do vy,
¢c6 thé tao ra céc mudi cong axit, mubi nay 1a mudi dugc dung.

Quy trinh md ta trong sang ché cho phép thu dugc (R)-pirlindol va (S)-pirlindol
ca hai déu dang bazo tu do va & dang mudi dugc dung ctia chiing.

Péi voi cac muc dich cia sang ché nay, co thé dugc xem 1a tinh khiét vé mit
ddng phan dbi anh khi do tinh khiét v& mit ddng phan ddi anh theo tinh toén béang
phwong phap séc ky khong d6i xtmg 1a tuong duong hodc cao hon 97%.

Quy trinh theo sang ché, khi khoi dAu tir (rac)-pirlindol hydroclorua, bao gdm
cac budc sau:

i) hoa tan (rac)-pirlindol hydroclorua trong dung moi chira nudgc, tiép theo 1a
bude chiét sau d6 bing dung méi clo hoa va loai b hoan toan dung moi dé thu duoc
(rac)-pirlindol ¢ dang bazo tu do;

ii) hoa tan (rac)-pirlindol thu duge & budce i) trong dung mdi hitu co, tiép theo

bang cach bd sung axit hoat quang dé tach;
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iii) khudy trong thoi gian tir 15 phit dén 2 gi huyén phu tao ra trong budce ii)

trong khi su két tia mudi ddng phan khong d6i quang xuét hién;

iv) loc mubi dong phan khong d6i quang thu dugc va tinh ché no bing céach tao
huyén phit trong dung mi hitu co dé thu dugc chét ddng phan di anh (S)-pirlindol

hoic (R)-pirlindol & dang mudi duoc dung dugc tao ra boi axit hoat quang;

Ngoai cac bude clia quy trinh mo ta chi tiét, va trong trudng hop san phdm can
thu duoc 1a chét ddng phan dbi anh (8)-pirlindol hoge (R)-pirlindol & dang bazo tu do
hoic 1a mudi cong axit dugc dung véi cac axit hitu co va vo co thich hgp, quy trinh

néu trén tuy ¥ du dinh it nhit mét trong sb cac budce sau:

v) thu dugc (S)-pirlindol va/hodc (R)-pirlindol tinh Kkhiét v& mat dong phan a6i
anh & dang bazo tu do bang cich hoa tan san phdm thu dugc & bude iv) trong dung

mdi chira nudc, sau d6 chiét bang dung mdi clo hoa va loai bd hoan toan dung mdi; va

vi) thu duge S)-pirlindol hodc (R)- pirlindol & dang cac mubi cong axit duge
dung bing cach mudi héa (S)-pirlindol va/hode (R)-pirlindol tinh khiét v& mit dong

phan d6i anh & dang bazo tu do thu dugce & bude v) béang axit duge dung

Céc hoat dong cua bd phan duge tién hanh, hiéu suét dat duoc, khong cé céc
budc trong cac didu kién khic nghiét (vi dy; nhiét do cao) va nhét 13 khong can st
dung budc tach bang phuong phap sic ky khién cho quy trinh nay dac biét thich hop
dé st dung trong cong nghiép va vi thé, quy trinh nay la doc ddo va khéc biét so véi

tinh trang k¥ thut.

DPbi véi muc dich cia sang ché, thuat ngit "mudi duge dung" @& chi cac mudi
ma, trong pham vi dénh gid y hoc day du, thich hop @8 st dung tiép xtic v6i cac md va
co quan ctia con ngudi va cac dong vat bac thip hon khong gdy ra ddc tinh, kich thich,
phan tng di ung va bidu hién twong tu va tuong xtng voi ty 18 lgi ich/rti ro hop
ly. Mudi duge dung bao gbm cic mudi cdng axit duge dung tao ra bang cic axit hitu
co va vo co va mudi duoc dung tao ra béng axit hoat quang theo sang ché.

Cac mudi cong axit dai dién bao gdm, nhung khong bi gi6i han boi, axetat,
adipat, alginat, xitrat, aspartat, benzoat, benzensulfonat, bisulfat, butyrat, camphorat,

camphorsulfonat, digluconat, fumarat, glyxerophosphat, hemisulfat, heptanoat,
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hexanoat, fumarat, hydroclorua, hydrobromua, hydroiodua, 2-hydroxyetansulfonat
(isethionat), lactat, maleat, metansulfonat, nicotinat, 2-naphthalensulfonat, oxalat,
pamoat, pectinat, persulfat, 3-phenylpropionat, picrat, pivalat, propionat, suxinat,

tartrat, thioxyanat, phosphat , glutamat, bicacbonat, p-toluensulfonat va undecanoat.

Vi du khong giéi han vé axit ma c6 thé duoc st dung & tao ra cac mudi cong
axit duoc dung véi hop chét theo sang ché bao gdm cic axit v co nhu axit clohydric,
axit bromhydric (HBR) axit sulfuric va axit phosphoric va cac axit hiru co nhu axit

xitric, axit xitric khan, axit mandelic, axit suxinic va axit metansulfonic.

Déi voi muc dich cta sdng ché, “axit hoat quang” bao gbm axit (S)-mandelic,
axit (R)-mandelic, axit (R)-(+)-a—metoxy-a-triﬂometylphenylaxetic, axit (S)-(-)-o-
metoxy-a-triflometylphenylaxetic, axit (1S,3R)-(-)-camphoric, axit (IR, 35)-(H)-
camphoric, axit L-(-)-malic, axit D-(+)-malic, hodc axit hoat quang tuong tu d3 biét

trong linh vuc.

D&i v6i cac muc dich cla sang ché, thudt ngi “dung mdi chira nudc” de chi
nuée hodc hdn hop ciia nude voi cac dung moéi hitu co khac, trong d6 nudc 1a thanh

phin chinh, tirc 13, ¢6 m3t v6i lugng khong dudi 95% (thé tich/thé tich).

Déi vé6i cac muc dich cua sang ché nay, thuit ngft "dung mdi hitu co” ding dé
chi cac dung mdi thong thuong duge sir dung trong héa hoc hitu co hodc hdn hop ctia

chiing theo ty 18 bt ky.

Vi du khéng gidi han vé dung moi hitu co dugc st dung trong cac budc ii) va
iv) ctia quy trinh theo sang ché duoc lya chon tir nhém bao gbm: metanol, etanol,
propanol, 1-butanol, 2-butanol, rugu tert-butyl, 2-butanon, axeton, etyl metyl keton,
metyl isobutyl keton, dimetyl sulfoxit, 1,2-dicloetan, dietyl ete, dimetyl ete,
dimetylformamit, metyl tert-butyl ete, 2-propanol, pyridin, toluen, xylen va dung mdi

tuong ty va cac hdn hop ctia ching theo ty 1€ bat ky.

Puoc wu tién 1a cac dung méi sau: etanol, metanol, 1-butanol, 2-butanol, rugu
tert-butyl, axeton, metyl etyl keton va isopropanol ciing nhu hén hop cua ching theo
ty 1€ bét ky, nhu isopropanol/axeton (1:1), etanol/axeton (1:1), etanol/metyl isobutyl
keton (1:1) va etanol/1-butanol (1 4).
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DPbi véi cac muc dich ciia sang ché nay, thudt ngit "dung mdi clo héa" cé nghia
1a cloroform, diclometan, metylen clorua, triclometan hodc tetraclorua cacbon, hodc

h&n hop ctia ching theo ty 1& bat ky.

Hop chét thu dugce theo sang ché 1a:
(S)-pirlindol (S)-mandelat;
(S)-pirlindol (R)- mandelat;
(S)-pirlindol(R)-(+)-a—metoxy-a-triﬂometylphenylaxetat;
(R)-pirlindol hydrobromua;
(R)-pirlindol mesylat;

(S)- pirlindol xitrat;

(R)- pirlindol xitrat;

(R)- pirlindol (bazo ty do);
(S)-pirlindol (bazo tw do);

Vi du vé cac hop chét khéac c6 thé thu duge bang quy trinh theo sang ché 1a:
(S)-pirlindol hydrobromua
(S)-pirlindol mesylat

(S)-pirlindol benzensulfonat
(R)-pirlindol p-toluensulfonat
(S)-pirlindol bisulfat

(R)-pirlindol oxalat

(R)-pirlindol maleat

(S)-pirlindol axetat

(S)-pirlindol glutamat

(S)-pirlindol lactat

(R)-pirlindol adipat
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(R)-pirlindol benzoat
(S)-pirlindol malat
Vi du thwe hién séng ché

Céc vi du duéi day dugc du dinh @€ minh hoa sang ché va khong nén hiéu 1a

gi¢i han pham vi bao hd cua sang ché.
Vidul
(R)-pirlindol (S)-mandelat

100g (0,38mol) (R,S)-pirlindol hydroclorua duge hoa tan trong 16L nuéc khir
ion & nhiét do trong phong. B sung 42,4g (0,4mol) natri cacbonat khan vao dung dich

néu trén va cac lugng duoc khudy trong thoi gian 1 gio.

Dung dich néu trén duge chiét bang 3x4L diclometan va cic pha hitu co két hop
duoc 1am kho trén natri sulfat va dugc lam bay hoi trong chan khong dén trang thai
kho.

Bb sung 2L axeton vao phﬁn dich co déc.

B sung, trong khi khudy, dung dich chtra 27,6g (0,18mol) axit (S)-mandelic

trong 150ml axeton vao dung dich néu trén.
Thao tac khudy dugc tiép tuc trong thoi gian 45 phut.

San pham két taa duoc loc, ria bang 2x100ml axeton va dugc lam kho trong

chan khong & nhiét do nam trong khoang tir 35°C dén 45°C.

San pham nén trén dugc tao huyén phu trong etanol (250mL) va tiép theo, dugc
loc va 1am kho trong chan khong ¢ nhiét d6 ndm trong khoang tir 35°C dén 45°C, tao
ra 48,5g (0,13mol) (R)-pirlindol (S)-mandelat, (hi¢u suit = 68%). HPLC khong ddi
xtmg (d6 tinh khiét v& m3t ddng phan d6i anh = 98,2%).

Vidu?2
(S)-pirlindol(R)-mandelat

St dung phuong thitc twong tw nhu trong vi du 1 (chi khac & chd, thoi gian
khudy sau khi bb sung axit khong doi xtmg 1a 60 phut), khoi du tir 100g (0,38mol)

-10-
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(R,S)-pirlindol hydroclorua va sur dung 27,6g (0,18mol) axit (R)-mandelic, tao ra
45,6g (0,12mol) (S)-pirlindol(R)-mandelat (higu suét = 63%). HPLC khong déi ximg
(d6 tinh khiét v& m3t ddng phan d6i anh = 98,7%).
Vidu3
(S)-pirlindol(R)-mandelat

St dung phuong thirc twong ty nhur trong vi dy 1, chi khdc 6 chd, hdn hop cia
isopropanol/axeton (1:1) dugc sir dung 1am dung mdi hiru co va thoi gian khudy sau
khi bd sung axit khong ddi ximg la 35 phut, khoi du tixr 10g (0,038mol) R,S)-
pirlindol hydroclorua va su dung 2,8g (0,018mol) axit (R)-mandelic, tao ra 4,1g
(0,011mol) (S)-pirlindol (R)-mandelat (hi¢u suét = 57,9%). HPLC khong dbi xtmg (40
tinh khiét v& mit ddng phin dbi anh = 98,1%).
Vidu4
(S)-pirlindol (R)- (+)-a-metoxy-a-triflophenyl axetat

St dung phuong thirc tvong ty nhu trong vi du 1, chi khac & chd, hdn hop cua
etanol/axeton (1:1) duge st dung lam dung mdi hitu co, thoi gian khudy sau khi bd
sung axit khong d6i xtmg 1a 55 phit va ddi véi axit hoat quang, axit (R)-(+)-o-metoxy-
o-triflometylphenylaxetic (8,3g) (0,018mol) dugc st dung, khoi dau tr 10g (0,038mol)
(R,S)-pirlindol hydroclorua, tao ra 4,8g (0,010mol) (S)-pirlindol (R)- (+)-o-metoxy-o-
triflometylphenylaxetat (hiéu sudt = 52,6%). HPLC khong d6i xtmg (d0 tinh khiét vé
mit ddng phan d6i anh = 97,7%).

Vidu5
(R)-Pirlindol hydrobromua

San phém thu dwoc trong vi du 1 (10g, 0,027mol) duogc hoa tan trong 550ml
nude khir ion. Pha nude duge chiét bang 3 x 300ml cloroform. Céc pha hitu co két hop
duge 1am kho trén natri sulfat, dugc lam bay hoi toi trang thai kho trong chan khong
va 200ml axeton dugc bd sung vao do.

Dung dich chira 6ml HBr (dung dich nuéc 48%) (0,04mol) duoc bd sung vao
dung dich néu trén trong Khi khuay.
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San phﬁm két taa dd 1am kho duoc loc, ria bing 2x10ml axeton va duge lam
kho trong chan khong & nhiét d ndm trong khoang tir 35°C dén 45°C.

San phdm nén trén duoc tao huyén phu trong etanol/metyl isobutyl keton (1:1)
(250mL) va tiép theo, dugc loc va lam kho trong chan khong & nhiét do ndm trong
khoang tir 35°C dén 45°C, tao ra 6,5g (0,021mol) (R)-pirlindol hydrobromua (hi¢u
suét = 77,8%). HPLC khong d6i ximg (49 tinh khiét v& mit ddng phén dbi anh =
97,9%).

Vidu6
(R)-Pirlindol xitrat

San phdm thu dugc trong vi du 1 (10g, 0,027mol) dugc hoa tan trong 550ml
nuée khit ion. Pha nuée duoc chiét bang 3 x 300ml tricloetan. Cac pha hitu co két hop
duoc 1am kho trén natri sulfat, duge lam bay hoi t&i trang thdi kho trong chan khong
va 200ml axeton dugc b sung vao do.

B sung 7,7g axit xitric khan (0,04mol) vao dung dich néu trén trong khi khudy.

San phém két ta @4 1am kho duoc loc, rira bing 2x10ml axeton va dugc lam
khé trong chan khong ¢ nhi¢t do nam trong khoang tir 35°C dén 45°C.

San phim nén trén dugc tao huyén pht trong etanol/1-butanol (1:4) (250 mL)
va tiép theo, dugc loc va lam kho trong chan khong ¢ nhiét do nam trong khoéang tir
35°C dén 45°C, tao ra 9,2g (0,020mol) (R)—pirlindol xitrat (higu sudt = 74,1%). HPLC
khong di xtmg (d0 tinh khiét vé mt dong phan d6i anh = 97,6%).

Vidu7
(R)-Pirlindol mesylat

Khoi diu tir 10g (R)-pirlindol (S)-mandelat thu dugc trong vi du 1 va tuan theo
phuong thirc mo ta trong vi du 5 str dung axit metansulfonic lam axit duoc dung, thu
duoc 7,4g (0,023mol) (R)-pirlindol mesylat (hiéu sudt = 85,2%). HPLC khong a6i
xtmg (46 tinh khiét v& m3t ddng phn d6i anh = 98,0%).

Vidu8

(S)-pirlindol hydrobromua
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Khoi dau tir 10g (S)-pirlindol (R)-mandelat thu duoc trong vi du 2 st dung axit
bromhydric 1am axit dugc dung, va tuan theo phuong thirc mé ta trong vi du 6, thu
duge 7,4g (0,024mol) (S)-pirlindol hydrobromua (hi¢u suat = 88,9%). HPLC khong
d6i ximg (d0 tinh khiét v& m3t ddng phan d6i anh = 98,2%).

Vidu9
(S)-pirlindol mesylat

Khoi dau tr 10g (S)-pirlindol (R)-mandelat thu dugc trong vi du 2 va tuln theo
phuong thirc md ta trong vi du 6 sir dung axit metansulfonic lam axit duoc dung, thu
duwoc 6,82 (0,021mol) (S)-pirlindol mesylat (hiéu sudt = 77,8%). HPLC khong a6i
xtmg (d tinh khiét v& mat ddng phan d6i anh = 98,0%).

Vidu 10
(S)-Pirlindol xitrat

Khoi diu tir 10g (R)-mandelat cua (S)-pirlindol thu dugc trong vi du 2 va tuén
theo phuong thitc md ta trong vi du 6 sir dung axit xitric lam axit duge dung, thu duoc
9,5¢ (0,021mol) (R)-pirlindol xitrat (hi¢u suit = 77,8%). HPLC khéng ddi xtmg (d0
tinh khiét v& mit ddng phan dbi anh = 98,5%).

Vidu 11
(R)-pirlindol (bazo tu do)

San phim thu dugc trong vi du 1 (2g, 0,005mol) dugc hoa tan trong 110ml
nuée khir ion. Pha nude duge chiét bing 3 x 75ml diclometan. Céc pha hifu co két hop
duoc 1am kho trén natri sulfat, duge lam bay hoi trong chin khong cho téi khi loai bo
hodn todn dung méi va duge dé & nhiét d§ 0°C/5°C qua dém. Su két tinh xuét
hién. Thu duge 1,1g (0,0049mol) ((R)-pirlindol (bazo tu do) (hiéu suét = 98%). HPLC
Kkhong d6i xtmg (d9 tinh khiét vé mgt dong phan d6i anh = 98,3%).

Vidu 12
(S)-pirlindol (bazo tw do)

San phim thu dugc trong vi du 2 (2g, 0,005mol) duge hoa tan trong 110ml

nuée khir ion. Pha nude duge chiét bang 3 x 75ml tricloetan. Céc pha hiru co két hop
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dwoc 1am khd trén natri sulfat, dugc lam bay hoi trong chan khdng cho t6i khi loai bo
hoan toan dung méi va dugc dé & nhiét d 0°C/5°C qua dém. Su két tinh xuit
hién. Thu dugc 1,1g (0,0049mol) (S)-pirlindol (bazo tu do) (hiéu sult = 98%). HPLC
Kkhong dbi xtmg (do tinh khiét v& mit dong phan d6i anh = 97,8%).
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YEU CAU BAO HOQ
1. Quy trinh thu chét ddng phan dbi anh pirlindol hoat quang, & dang bazo tw do hodc
& dang mudi duge dung, khac biét & chd, thuc hién bude tich bing phuong phap két
tinh bing axit hoat quang cia (rac)-pirlindol & dang bazo tu do, trong d6 quy trinh nay
bao gdbm budc tach riéng (rac)-pirlindol & dang bazo tu do, hoa tan n6 trong dung moi
hitu co duge chon tr nhom gdm: metanol, etanol, propanol, 1-butanol, 2-butanol, rugu
tert-butyl, 2-butanon, axeton, etyl metyl keton, metyl isobutyl keton, dimetylsulfoxit,
1,2-dicloetan, dietyl ete, dimetyl ete, dimetylformamit, metyl tert-butyl ete, 2-
propanol, pyridin, toluen, xylen hodc hdn hop cta chung theo ty 1€ bét k¥, bd sung axit
hoat quang va Kkhudy huyén pht trong thoi gian tir 15 phut dén 2 gid cling nhu bang
cach st dung dung méi hitu co duge chon tir cung nhém trong budc tinh ché.
2. Quy trinh theo diém 1, khac biét & chd, chét ddng phan ddi anh pirlindol hoat quang
I (S)-pirlindol hodc (R)-pirlindol tinh khiét vé mt ddng phan doi anh.
3. Quy trinh theo diém bAt ky trong s6 céc diém 1 va 2, khic biét 6 chd, quy trinh nay
bao gdm cic bude sau:

i) hoa tan (rac)-pirlindol hydroclorua trong dung méi chira nude, tiép theo 1a
bude chiét sau d6 bang dung méi clo hoa va loai bé hoan toan dung mdi ¢ thu duogc
(rac)-pirlindol & dang bazo tu do;

ii) hoa tan (rac)-pirlindol thu dugc & bude i) trong dung moi hitu co duoc de
cap dén & diém 1, tiép theo bd sung axit hoat quang dé tach;

i) khudy huyén phu tao ra trong bude ii) trong thoi gian tir 15 phat dén 2 gio
trong khi xay ra su két ta mudi ddng phan khong d6i quang;

iv) loc muéi ddng phan khong déi quang thu dugc va tinh ché né bing cach tao
huyén phti trong dung mdi hitu co dugc d& cap dén & didm 1 dé thu duoc chit dong
phan d6i anh (S)-pirlindol hodc (R)-pirlindol & dang mudi duoc dung duge tao thanh
v6i axit hoat quang; va tuy ¥,

v) thu (S)-pirlindol va/hogc (R)-pitlindol tinh khiét v& mit ddng phan ddi anh &
dang bazo tu do bang cach hoa tan san phim thu duge & budc iv) trong dung mdi chira

nude, sau d6 chiét bing dung moi clo hoa va loai bo hoan toan dung mdi; va tiy ¥,
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vi) thu S)-pirlindol hodc (R)-pirlindol & dang mudi cong axit dugc dung bang
cach mudi héa (S)-pirlindol va/hoic (R)-pirlindol tinh khiét v& mit ddng phan d6i anh
& dang bazo tu do thu duge & budc v) bang axit duge dung dé tao ra mudi cong axit
duoc dung ctia chit ddng phén dbi anh (S)-pirlindol hode (R)-pirlindol.

4. Quy trinh theo diém 3, trong d6 axit hoat quang duge sir dung trong budce ii) duoc
chon tr nhém bao gbm: axit (R)-mandelic, axit (R)-(+)-o-metoxy-o.-
triflometylphenylaxetic, axit (1R,3S)~(+)-camphoric, axit D (+)-malic, axit (S)-
mandelic, axit (S)-(-)-a-metoxy-a-triﬂometylphenylaxetic, axit (1S,3R)-(+)-camphoric
ho#c axit L (-)-malic.

5. Quy trinh theo diém 4, khéc biét & chd, hop chit thu dugc 1a (S)-pirlindol tinh khiét
vé mat ddng phan dbi anh & dang mudi (R)-mandelat.

6. Quy trinh theo diém 4, khac biét & chd, hop chét thu duogc 13 (R)-pirlindol tinh khiét
vé mat ddng phan d6i anh & dang mudi (S)-mandelat.

7. Quy trinh theo diém 4, khac biét & chd, hop chit thu duoc 1& mudi (S)-pirlindol
hydrobromua tinh khiét v& mét dong phén d6i anh.

8. Quy trinh theo diém 4, khac biét & chd, hop chit thu duge 12 mudi (R)-pirlindol
hydrobromua tinh khiét v& mét dong phan d6i anh.

9. Quy trinh theo diém 4, khdc biét & chd, hop chit thu dwoc 1a mudi (S)-pirlindol
xitrat tinh khiét v& mit ddng phan ddi anh.

10. Quy trinh theo diém 4, khac biét & chd, hop chit thu duoc 1& mubi (R)-pirlindol
xitrat tinh khiét v& mat ddng phan ddi nh.

11. Quy trinh theo diém 4, khac biét & chd, hop chét thu dwoc 1a mudi (S)-pirlindol
mesylat tinh khiét v& mat dong phan dbi anh.

12. Quy trinh theo diém 4, khic biét & chd, hop chit thu duoc 1a mubi (R)-pirlindol
mesylat tinh khiét v& mat dong phan d6i anh.

13. Quy trinh theo diém 4, khac biét & chd, hop chét thu dwoc 1a mudi (R)-pirlindol
(R)-(+)-a-metoxy-ot-triﬂometylphenylaxetat tinh khiét v& mat dong phan dbi anh.
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14. Quy trinh theo diém 4, khc biét & chd, hop chit thu duoc 1a mubi (8)-pirlindol
(R)-(+)-a-metoxy-a-triflometylphenylaxetat tinh khiét v& mat ddng phan d6i anh.

15. Quy trinh theo diém bAt ky trong sb cac diém tir 1 dén 4, khac biét & chd, hop chat
thu duoc 1 (R)-pirlindol tinh khiét vé mat ddng phan dbi anh & dang bazo tu do.

16. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 4, khac biét & chd, hop chat
thu duoc 1a (S)-pirlindol tinh khiét v& mat ddng phan d6i anh & dang bazo tu do.
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