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(57) Sang ché dé cap dén (a) cac tién dugc chit carbidopa, (b) cac duoc pham ph01 hop va

dugc pham chura tién dugc chat carbidopa va/hoic tién duoc chat L-dopa. Hop chét nay 1a

hiru ich dé diéu tri bénh Parkinson va cac tinh trang bénh lién quan.
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Linh vyc ky thuit dwge dé cip

Sang ché dé cap dén (a) cac tién dugc chét carbidopa, (b) cac tién dugc chit L-
dopa, (c) dugc phém phéi hop va duoc phém chtra tién duoc chét carbidopa va/hodc
tién duoc chit L-dopa.Cachgpchitnaylahiruichdédiéu tri bénh Parkinson va céc tinh
trang két hop.
Tinh trang ky thuit cia sing ché

Bénh Parkinson la mot tinh trang thodi hoa than kinh man tinh va tién trién dic
trung bc’yi\su Suy giam cac muc chit din truyén than kinh dopamin (tic 13, 3,4-
dihydroxj}pﬁéne‘éyl‘aimin). trong ndo. Hién nay, viéc dung L-dopa (tac la, L-3,4-
dihydroxyphenylalanin)la [idu phép diéu tri hidu qua nhét trong didu tri bénh nhan bi
bénh Parkinson. L-dopa, khong giéng nhu dopamin, né o thé vuot qua hang rao méu -
ndo, duge chuyén héa nhd enzym trong ndo thanh dopamin din dén gia ting vé cac

muc dopamin:

Q
L-axit amin thom
HO ) Decacboxylaza HO \/NH?
‘OH -
NH,
HO HO

L-Dopa Dopamin

Su chuyén héa L-dopa thanh dopamin dugc xic tic bdi men L-amino axit
decacboxylaza thom, mdt enzym c6 mat moi noi thiic déy su chuyén héa L-dopa thanh
dopamin & trung wong ciing nhu ngoai vi. Do sy chuyén héa cia L-dopa & ngoai vi,
doi hoi liéu L-dopa phai twong ddi 16n d& dat dugc cac mic dopamin c6 téc dung didu
tri & trong ndo. Viéc dung céc liéu L-dopa 16n nhu viy din dén cic muc dopamin
ngoai vi ting cao cé thé gy ra tri€u ching budn nén & mot s bénh nhan. DE khic
phuc cic vin dé& nay, L-dopa thuong dugc dung ddng thdi voi chit e ché men L-
amino axit decacboxylaza thom ngoai vi nhu carbidopa (tic la, axit (2S5)-3-(3,4-

dihydroxyphenyl)-2-hydrazino-2-metylpropanoic):
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Carbidopa

Viéc ding ddng thoi carbidopa cling véi L-dopa s& (e ché su chuyén héa L-dopa
thanh dopamin & ngoai vi, qu4 trinh nay 1am giam déng k& lidu L-dopa cén thiét cho dap
tng hiéu qué v& mit tri liéu va gidm thidu céc tac dung phu két hop.

Tuy nhién, thdm chi ngay céa khi L-dopa va carbidopa duoc dung ddng thoi, van
khé c6 thé duy tri dugc mét céch thich hgp cic mic dopamin mong mudn & trong ndo
dochu ky ban hity twong dbi ngén ctia ctia L-dopa trong huyét tuong. Ngoai ra, sy dung
nap ctia nhidu bénh nhan véi sw thay dbi vé c4c mirc dopamin & trong ndo giam xudng
khi bénh tién trién. Mot phuong phép c6 hiéu qua trong viéc 1am gidm sy thay ddi vé
cac mirc dopamin d6 1a phan phéi theo dudng rudt lién tuc lidu lwong c6 thé didu chinh
duogc cua gel L-dopa/carbidopa di biét v6i tén thuong mai 1a DuoDopa® & chau Auva
Duopa® & M§. DuoDopa®/Duopa® 13 huyén phil ciia L-dopa/carbidopa monohydrat (ty
16 4:1 gitta L-dopa trén carbidopa monohydrat) & dang gel nuéc (cacboxymetyl
xenluloza natri) c6 d6 nhét cho phép phin b6 ddng déu cac hat chit micron héa. Gel
dwoc phan phbi t6i rudt non phia gin thong qua dng hdng trang dugc ludn qua cira mo
thong da day ndi soi qua da. DuoDopa®/Duopa® dugc dong goi trong cac casset chira
thubc va duoc ding lién tuc thong qua mot bom truyén di dong diéu khién bing phin
mém. Mic di L-dopa va carbidopa di dugc ding ddng thoi dé diéu tri bénh Parkinson
trong nhiéu thap ky, song hé thdng phan phdi thich hop vé& mit duoc dong hoc ma hé
ndy khong doi hoi sy ludn trong 1ong rudt khdng co san trén thi truong.

Thach thic chii yéu dbi v6i su phéat trién cac phuong thirc dung L-dopa va
carbidopa it xdm nhap hoéc theo cach khac, cdi thién t6t hon d6 13 kha ning hoa tan cta
céc hop chat nay. M5i mot hop chét néu trén c6 do hoa tan trong nude thap trong pham
vi @6 pH cin thiét d& truyén. Céc cong thirc phéi ché én dinh, cd ddc hon va/hodc it nhét
chira L-dopa va/hodc carbidopa (hodc cac hop chit c6 kha ning chuyén héa sinh hoc in
vivo thanh L-dopa va/hogic carbidopa) 12 c4c cong thirc phdi ché mong mubn. Cac cong
thirc phdi ché nhu vay c6 thé tao ra cac loi thé so véi lidu phép tri liéu truyén theo dudng

rudt hién hitu bao gdm: (a) gidm thé tich vi cai thién kha ning bom cong thirc phéi ché
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d8 dwoc phan phdi t6i bénh nhan ma né ciing cho phép giam kich thudc va trong lugng
ciia dung cu phan phéi; (b) kéo dai thoi gian sir dung ciia cong thirc phéi ché bing cach
lam gidm sy phén hity va cai thién 4o dn dinh ctia cong thirc phéi ché; va/hoic (c) cung
" cép cho bénh nhan véi kha niing linh hoat cao trong viéc quan ly didu tri cta ho biang
cach lam giam hodc loai bd cac yéu cdu v& bao quan lanh dbi v6i cong thirc phbi ché (vi
duy, thoi gian xir I cong thirc phdi ché bén ngoai noi bao quan trong ti lanh kéo dai
hon). Cac cong thirc phdi ché 8n dinh, c6 ddc hon va/hoic it nhét nhu vy cling c6 thé
duoc sir dung trong c4c phuong thirc ding it xdm nhép (vi du, tiém qua da).

Do d6, nhu cu cin c6 duge cac duge phim va phuong phép cai thién hon ma ¢6
thé cung cip cac mitc dopamin lién tuc va thich hgp & trong ndo @& diéu tri mot cach
hi€u qua cac rdi loan van d6ng nhur bénh Parkinson. Sang ché @& cap dén cac duge phim
va phuong phép cai tién néu trén.

Ban chit ki thuit cia sing ché

Muc dich cia sang ché 13 @ céap dén (a) cac tién dugc chét carbidopa, (b) cac tién
duoc chét L-dopa, (¢) duoc phdm phéi hop va dugc phim chira tién duge chét carbidopa
vi/hoiic tién duogc chit L-dopa. Cac hop chét nay 13 hitu ich dé didu tri bénh Parkinson
va c4c tinh trang két hop.

Pé dat dugc muc dich trén day, theo mot khia canh, sing ché dé cép dén hop chét

tuong tmg vé ciu tric véi cong thirc (1):

R20 0

hogic mudi duge dung ctia hop chét ndy, trong d6 mdi gbc R! va R? dugc Iya chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH)z, va —R’>~0-P(0)(OH)z; R® 1a Ci-Cs-alkyl; R®
13 hydro hodc C1-Ca-alkyl; va véi didu kién it nhit mot trong sé R! va R? 1a -P(O)(OH)2
hotic —R5—O—P(O)(OH),.

Theo khia canh khac, séng ché @& cap dén hop chét twong (g vé6i cong thirc cu
trtc (I0):
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R%0
OR®

NH,
RO (I

hodic mudi duge dung ciia hop chét nay, trong d6 mdi gbc R? va R* dugc Iya chon doc
1ap tir nhém bao gdm hydro, -P(0)(OH),, va ~R’>~0-P(0O)(OH)z; R® 1a Ci-Cs-alkyl; R®
14 hydro hodc Ci-Cs-alkyl; va véi didu kién it nhdt mot trong s6 R® va R* 1a -P(0)(OH)2
hoic —R>-0O-P(0)(OH)2.

Theo khia canh khéc, séng ché d& cap dén duoc phim phéi hop chira hop chit
thir nhét tuong tmg vé céu triic véi cong thire (I), hodc mudi dugc dung cta hop chét
ndy, va hop chét thir hai twong tmg vé chu tric véi cong thue (II) hodc mubi duge dyung
ctia hop chat ndy.

Theo khia canh khac, sang ché d& cap dén dugc phdm chira hop chit thi nhat
tuwong tmg vé ciu tric v&i cong thire (I), hodc mudi duge dung cia hop chét ndy, va chit
mang dugc dung. Theo mot sb khia canh, dugc phdm c6 thé chira thém hop chét thir hai
tuong g vé chu tric véi cong thire (IT) hoic mudi duge dung cia hop chit nay.

Phin mod ta con mo ta phwong phap diu tri bénh Parkinson hodc tinh trang két
hop & bénh nhén bao gém budc ding cho bénh nhin mot lvong c6 tac dung tri liéu cua
duge phim phdi hop chira hop chét thir nhit tuong tmg vé cau tric véi cong thire (1),
hodc mudi duoc dung ctia hop chit niy, va hop chat thir hai tuong tmg vé c4u tric véi
cong thitc (IT), hodc mudi duge dung ctia hop chét nay. Theo mdt sé khia canh, phuong
phép bao gdm budc ding hop chét thir nhit tuong Gng vé cdu truc véi cong thirc (),
hodc mubi duoc dung ciia hop chit niy, va hop chit thtr hai tuong tmg vé céu tric véi
cong thirc (II) trong mdt dugc phim don hodc trong céc duge phAm riéng biét.

Céc loi ich khéc ciia sang ché s& trd nén 16 rang d6i véi ngudi c6 hiu biét trung
binh trong linh vyc k¥ thuat tir viéc doc sang ché nay. Céc phuong 4n ctia ndi dung bde
10 md ta trong cac doan sau ddy dugc dy dinh dé minh hoa séang ché va khong dugc cho
13 thu hep pham vi bdo hd cia sang ché.

MO ta viin tit cic hinh vé
Fig. 1 12 d thi v& d6 hoa tan ciia L-dopa 4’-monophosphat va carbidopa 4’-

monophosphat & d§ pH 7,4 va d¢ hoa tan cia L-dopa va carbidopa.
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Fig. 2 12 dd thi v& sw giai phong hydrazin tir dung dich chira L-dopa 4’-
monophosphat va carbidopa 4’-phosphat theo ty 1€ 4:1 tai cdc mic pH thay dbi.

Fig. 3 12 biéu db so sanh sy giai phéng hydrazin gitta Duopa® va dung dich chira
L-dopa 4’-monophosphat va carbidopa 4’-monophosphat theo ty 1€ 4:1.

Fig. 4 1a md ta so lugc vé mdi quan hé thoi gian - ndng d6 ctia cac mirc L-dopa
trong méau & chudt sau khi diing hdn hop ciia L-dopa 3°,4’-diphosphat v carbidopa 3’,4’-
diphosphat theo céc ty 18 liéu lugng khic nhau.

Fig. 5 12 md t4 so lugc vé& méi quan hé thoi gian - ndng d6 ciia cdc mirc carbidopa
trong mau & chudt sau khi ding hdn hop ctia L-dopa 3°,4’-diphosphat v carbidopa 3°,4°-
diphosphat theo céc ty 1€ liéu lvgng khéc nhau.

Fig. 6 14 dd thi vé cac mirc L-dopa va carbidopa 4n dinh trong mau & chudt sau
khi diing hén hop ctia L-dopa 3°,4’-diphosphat va carbidopa 3°,4’-diphosphat theo cac
ty 18 lidu lwong khac nhau.

Fig. 7 1a mo ta so lugc vé mdi quan hé thoi gian - ndng do cia cac mirc L-dopa
trong mau va cac muc L-dopa 4’-monophosphat trong méu & chudt sau khi dung hén
hop ctia L-dopa 4’-monophosphat va carbidopa 4’-monophosphat theo ty 1€ 4:1.

Fig. 8 1a mo ta so luge vé mdi quan hé thoi gian - Inc“mg dd cta cac mirc L-dopa
trong mau & ngudi sau khi ding Duopa®.

Fig. 9 1a mé ta so luge v& mbi quan hé thdi gian - ndng d6 ctia cac mire carbidopa
trong méu va cic muc carbidopa 4’-monophosphat trong méu & chudt sau khi dung hén
hop ctia L-dopa 4’-monophosphat va carbidopa 4’-monophosphat theo ty 1€ 4:1.

Fig. 10 1a md ta so lugc v& mbi quan hé thoi gian - ndng dd cua céc mirc L-dopa
trong mau & lon con sau khi ding hdn hop cuia L-dopa 3°,4’-diphosphat va carbidopa
3°,4’-diphosphat theo céc ty 16 liéu lugng khéc nhau.

Fig. 11 12 md ta so lugc vé& mdi quan hé thoi gian - ndng d6 cua céc mitrc L-dopa
trong méau va cac mic L-dopa 4’-monophosphat trong mau & lgn con sau khi dung hén
hop ctia L-dopa 4’-monophosphat va carbidopa 4’-monophosphat theo ty 1€ 15:1.

Fig. 12 12 md ta so lugc v& mdi quan hé thoi gian - ndng do cua cac mic carbidopa
trong mau va cdc mirc carbidopa 4’-monophosphat trong méu & lgn con sau khi dung
hdn hop ciia L-dopa 4’-monophosphat va carbidopa 4’-monophosphat theo ty 18 15:1

Fig. 13 12 mAu nhiéu xa bot tia X ctia L-dopa 4’-monophosphat anhydrat (i).
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Fig. 14 1a mAu nhiéu xa bdt tia X ctia L-dopa 4’-monophosphat anhydrat (ii).

Fig. 15 12 mAu nhiu xa bot tia X ctia L-dopa 3’-monophosphat.

Fig. 16 1 mAu nhidu xa bt tia X ctia L-dopa 3’,4’-diphosphat trihydrat.

Fig. 17 12 mAu nhidu xa bot tia X cuia carbidopa 4’-monophosphat trihydrat.

Fig. 18 12 mAu nhiu xa bot tia X cua carbidopa 4’-monophosphat dihydrat.

Fig. 19 13 mAu nhiu xa bot tia X ctia carbidopa 4’-monophosphat dehydrat.

Fig. 20 13 mAu nhiu xa bt tia X clia carbidopa 3’-monophosphat (i).

Fig. 21 12 mAu nhi&u xa bot tia X cua carbidopa 3’-monophosphat (ii).

Fig. 22 13 mAu nhi&u xa bot tia X cta mudi carbidopa 3’,4’-diphosphat natri.

M ta chi tiét sing ché

Phén mo t& ndy st dung céc vi du @8 boc 16 sang ché, bao gdm ca phuong thirc
t6t nhét, va cling d cho phép ngudi c6 hiéu biét trung binh trong linh vyc k¥ thudt cua
sang ché, bao gdm ca viéc tao ra va st dung bét ky trong sb cac tién dwoc chét carbidopa
phosphat hoac dugc pham, va thuc hién bét ky trong s6 cac phuong phap hodc quy trinh
duoc bbe 16. Pham vi bao ho ciia sang ché c6 thé clp bing duoc x4c dinh trong phan
yéu cAu bao hd va c6 thé bao gdm céc vi du khac xuit hién d6i véi nhitng ngudi ¢6 hiéu
biét trung binh trong linh vye k§ thut ndy. Cac vi du khic nhu vy dugc dy dinh ndm
trong pham vi bdo hd ciia phin yéu cu bao ho néu nhu cac vi du ndy c6 cac yéu tb
khong khac véi ngdn ngit cua yéu cAu bao ho, hodc néu nhu cac vi du niy bao gdm céc
yéu td tuong duong.

L. Phén dinh nghia

Céc tiéu d& phin nhu dugc sir dung trong phan ndy va toan b boc 16 ndy khong
du dinh giéi han pham vi sdng ché.

Trudng hop pham vi bang s& duoc néu ra, mdi mot s nim bén trong pham vi
duoc du dinh rd rang v4i d§ chinh xac twong tu. Vi du, d6i v6i pham vi tir 6 dén 9, céac
s& 7 va 8 duoc du dinh ngoai cdc sb 6 va 9, va déi véi pham vi tir 6,0 dén 7,0, cac sb
6,0, 6,1, 6,2, 6,3, 6,4, 6,5, 6,6, 6,7, 6,8, 6,9 va 7,0 dugc dy dinh mdt cach rd rang. Theo
cach tuong tu, todn by céc ty 1¢ da néu ciing bao gdm toan bd cac ty 1€ phu nim trong
ty 1€ rong hon.

Dang sb it bao gdm cé cac tham chiéu s6 nhiéu trir khi ngit canh chi & theo cach

khéc.
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Thuét ngit “va/hodc” duge sit dung trong cau nhu “A va/hodc B” & ddy dugc du
dinh bao gc“nn “A vaB”, “A hoac B”, “A”, va “B”.

Thuit ngit “khoang” thong thudng @8 chi pham vi c4c s6 ma mot ngudi c6 hiéu
biét trung binh trong linh vuc k¥ thudt ndy s& coi nhu twong duwong véi gia tri néu ra (tic
13, ¢6 chirc ning hoic két qua nhu nhau). Trong nhiéu tinh hudng, thuat ngit "khoang"
¢6 thé bao gdm cac sb duoc 1am tron t6i con sb ¢6 nghia gin nhit.

Trir khi ¢6 quy dinh khéc, céc thuat ngit "bao gdm" "gbdm" va “gdm c6" dugc sir
dung trén co s& va dé hidu ring, c4c thuat ngit niy cin duge hiéu theo kidu bao gdm
tron, hon 14 chi riéng va chui don du dinh mdi mdt trong s& cac tir néu trén dugc hiéu
theo cach nhu vay khi phén tich sang ché nay, bao gbm c phin yéu cdu bio hd dudi
day.

Cac thut ngit "cai thién" va “lam cai thién” ¢ y nghia rd rang va thong thuong
ctia céc thuat ngit nay dbi véi mot ngudi cé hiéu biét trung binh trong linh vuc khoa hoc
y hoc hodc dugc phim va tdt hon bao g?)m ca lam cai thién cac tac dung dbi véi bénh
Parkinson, hodc 1am giam ho#c 1am nhe bét tdc dung phu dbi v6i bénh Parkinson.

Thuat ngit "dbi twgng bi bénh" bao gém dong vat c6 vi va ngudi, cu thé 13 nguoi.

Thuét ngit "chit mang dugc dung" hogc "t& duge duge dung" d8 chi bat ky trong
s6 va toan bd dung méi, mdi trudong phan tin, chit bao quan, chét chéng oxy héa, chit
boc, céc chit tao ding trorong va chit 1am chim hép thu, va chit tuong tu, céc chit nay
tuong thich véi viée sir dung duoc phim.

Thust ngit "mudi dugc dung" @& chi mubi ciia hop chit ma mudi nay 1a dugc
dung va c6 hoat tinh dugc 1y mong mudn ciia hop chét gbc. Cac mudi nhu vay bao gdm:
(1) cac mudi cong axit, dugc tao ra véi cac axit v co nhu axit clohydric, axit bromhydric
hoa, axit sulfuric, axit nitric, axit phosphoric, va axit tuong tu; hodc dugc tao ra voi cac
axit hitu co nhu axit axetic, axit propionic, axit hexanoic, axit xyclopentanpropionic,
axit glycolic, axit pyruvic, axit lactic, axit malonic, axit suxinic, axit malic, axit maleic,
axit fumaric, axit tartaric, axit xitric, axit benzoic, axit 3-(4-hydroxybenzoyl)benzoic,
axit xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit 1,2-etan-
disulfonic, axit 2-hydroxyetansulfonic, axit benzensulfonic, axit 4-clobenzensulfonic,
axit 2-naphtalensulfonic, axit 4-toluensulfonic, axit camphorsulfonic, axit 4-metyl-

bixyclo[2,2,2]-oct-2-en-1-cacboxylic, axit glucoheptonic, axit 3-phenylpropionic, axit
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trimetylaxetic, axit butylaxetic bac ba, axit lauryl sulfuric, axit gluconic, axit glutamic,
axit hydroxynaphtoic, axit salixylic, axit stearic, axit muconic va axit twong ty; va (2)
cac mubi tao ra khi proton axit cé mit trong hop chét gbc dugc thay thé bang ion kim
loai, vi du, ion kim loai kiém, ion kim loai kiém thd hodc ion nhdm; hodc két hop véi
bazo hitu co nhu etanolamin, dietanolamin, trietanolamin, N-metylglucamin,
dixyclohexylamin, va tuong tu.

Céc thuat ngit "giam" va "lam giam" cé y nghia rd rang va thong thuong d6i véi
mdt ngudi c¢6 hiéu biét trung binh trong linh vuc khoa hoc y hoc hodc dugc phim va t6t
hon bao gdm ca 1am gidm bét hodc gidm thidu s6 14n xay ra, khoang thoi gian hogc
cuong do cua tac dung phu dbi vé6i bénh Parkinson, nhu rbi loan vin dong hoic 4o giac.

Thuét ngit "luong c6 tac dung tri liéu" c6 nghia la luong hop chit ma, khi duoc
ding cho bénh nhan dang bi hogc d€ bi bénh Parkinson hoic tinh trang két hop, riéng
biét hoic két hop véi céc lidu phap bd sung, du dé tac dong didu tri dbi véi bénh
Parkinson hogc tinh trang két hop. "Luong c6 tac dung trj liéu" s& thay dbi tiry thudc, vi
du, vao hop chit, tinh trang dugc didu tri v d6 ning clia né va tudi va can ning cia
bénh nhén can duogc diéu tri.

Céc thuat ngit "didu tri" va "viée diéu tri" c6 y nghia rd ring va thong thudng db6i
v&i mot ngudi c6 hiéu biét trung binh trong linh vie khoa hoc y hoc hogc duge phim
va tét hon bao gdm c4 viéc cai thién chét lugng cude séng hodc 1am gidm céc triéu chimg
ho#c céc tac dung phu cuia bénh Parkinson.

I1. Céc tién dugc chit carbidopa va L-dopa

Nhu d4 luu y & trén, dung dich nuéce chita L-dopa va carbidopa vén d4 thip & d0
pH sinh 1y dé truyén 13 théch thirc k§ thuét quan trong trong viéc phat trién cac duge
phim va phuong phap diéu trj cai tién. Cac thach thirc nhw vay bao gdm, vi dy, khé dat
dugc thé tich dinh lidu thich hop va d6 én dinh cong thirc phéi ché trong cac gi6i han vé
d6 pH can thiét. C4c thach thirc ndy con tré nén phitc tap hon nita boi yéu chu ring,
duoc phdm va phuong phap diéu tri phai tao ra dugc viée kiém soét cac mic dopamin
trong ndo ctia bénh nhan mdt cach thich hop vé dugc dong hoc va dn dinh vé duoc dong
hoc.

Céc phuong phép tiép can tién dugc chét trudc day da thit bai vi nhidu 1y do béi
céc thach thic k§ thuét nay (bao gdm do 6n dinh héa hoc khong day du, do hoa tan
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khong ddy du, cc vén @& v& chuyén hoa sinh hoc in vivo va 1y do tuong tu) va chua c6
tién duoc chit L-dopa hodc tién dugc chit carbidopa ndo ding d8 truyén d3 dugc dua ra
thi truong mot cach thanh cdng. Tuy nhién, tidn dugc chit, dugc phém phéi hop va dugc
phém va phuong phép diéu trj theo sang ché da khdc phuc dugc cac thach thirc nay. Cac
san phim néu trén c6 thé dugc sir dung dé diéu tri cho cac bénh nhan dang bi bénh
Parkinson va cac tinh trang két hop va thudng khong doi hoi ngoai khoa xam 1an. Trong
céc phuong 4n khac nhau theo sang ché, céc dugc phim chira L-dopa va tién dugc chét
carbidopa ma né chuyén héa thanh L-dopa va carbidopa in vivo cho phép phan phéi
bing cac phuong phap dimg lién tuc bao gdm phuong phép dung theo dudng trong da
day, trong co, trong tinh mach, va duong dudi da. Cac tién dugc chét, duoc phdm phdi
hop, dugc phim va phuong phép méi ndy theo sang ché thé hién su tién b trong diu
tri bénh Parkinson va céc tinh trang li€n quan khéc.
A. Céc tién duoc chit carbidopa

Do d6, theo mdt phuong 4n, sang ché d& cap dén hop chit twong tmg vé cAu tric

v6i cong thire (I):

R'0

U]

R?0
hogc mudi dugc dung ciia hop chit nay, trong 6 R! va R? mdi gbc duoc Iva chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH)z, va —R’*—0-P(0)(OH); R® 1a C;-Cs-alkyl; R®
14 hydro hodc Ci-Cs-alkyl; va v6i didu kién it nhét mot trong s6 R! va R? 12 -P(O)(OH),
hoic —R>—0-P(0O)(OH).. Theo m{t khia canh, hop chit tuong tmg vé ciu tric véi cong
thirc (I). Theo khia canh khéc, hop chit 1a mudi duoc dung ctia hop chét tuong ing vé
cAu tric véi cong thirc (I).

Theo phuong 4n khéc, sang ché d& cip dén hop chit twong tng vé cdu tric véi
cong thire (I) hodc mudi duge dung ctia hop chét ndy, trong d6 R! vi R? mdi gbc dugc
lva chon doc 1ap tir nhém bao gdm hydro va -P(O)(OH)2; R 1a hydro hodc Ci-Cs-alkyl;
va v6i diéu kién it nhit mot trong s6 R! va R? 13 -P(O)(OH).. Theo mét khia canh, hop
cht tuong tmg v& cAu tric véi cong thirc (T). Theo khia canh khéc, hop chét 1a mudi

duoc dung ciia hop chét tuong g vé cAu tric véi cong thire ().
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Theo phuong 4n khéc, sang ché d& cap dén hop chét tuong tmg vé cau truc véi

cong thuc (I-a):

HO—P——0

OH

HN\

HO NH; (I-a)

hodc mudi duoc dung ctia n6. Theo mot khia canh, hop chét tuong (mg vé& céu tric voi
cong thic (I-a). Theo khia canh khac, hop chit 12 mubi dugc dung ciia hop chét twong
{mg v& cAu tric véi cong thic (I-a).

Theo phuong &n khéc, séng ché d& cap dén hop chét tuong tmg vé ciu tric véi
cdng thirc (I-b):

HO

HO—P—0

OH (I-b)

hodic mudi duge dung ciia né. Theo mot khia canh, hop chét twong (g vé cu triic véi
cong thirc (I-b). Theo khia canh khéc, hop cht 1a mubi duoc dung ctia hop chit tuong
tmg v& céu tric vé6i cong thirc (I-b).
Theo phuong 4n khéc, sang ché @& cap dén hop chit tuong tmg vé céu tric véi
cong thire (I-c):
HO(_ ; /<°

(o)
HO

OH (1-c)

hoic mudi dugc dung cia né. Theo mdt khia canh, hop chét tuong (ng vé cu triic v6i
cong thirc (I-c). Theo khia canh khéc, hop chit 13 mudi dugc dung ctia hop chét tuong

{mg v& cAu tric véi cong thirc (I-¢).
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Theo phuong 4n khac, sng ché d& cap dén hop chét tuong tmg vé cu tric véi
cong thie (I) hoic mubi duge dung cua hop chét nay, trong 46 mdi gbc R! va R? duge
lua chon ddc 1ap tir nhém bao gdm hydro va —R’-O-P(O)(OH); trong d6 R® 1a C1-Cs-
alkyl; RS 12 hydro hogic Ci-Cs-alkyl; va véi diéu kién it nh4t mdt trong s6 R! va R 1a —
R>-0O-P(0)(OH)..

Theo phuong an khéc, sang ché @& cap dén hop chit tuong tng vé céu tric vé6i
cong thire () hodc mudi dugc dung ctia hop chét ndy, trong d6 mdi goc R! va R? dugc
lua chon ddc 14p tir nhém bao gdm hydro va —R*~O-P(0)(OH)y; trong d6 R* 1a metyl;
RS 13 hydro hogc C1-Cs-alkyl; va véi diéu kién it nhit mét trong s6 R! va R? 1a -R>-O-
P(O)(OH)..

Theo phuong 4n khac, sang ché dé cap dén hop chét tuong tmg vé céu tric voi
cong thtre (I) hoic mudi dugc dung cia hop chét niy, trong 46 mdi gbc R! va R? mbi
gbc dugc Iya chon doc 14p tir nhém bao gdm hydro va ~-R~O-P(0)(OH)z; trong d6 R®
14 etyl; R® 13 hydro hogc Ci-Ca-alkyl; va véi diéu kién it nhét mot trong s6 R! vaR? 1a—
R>-O-P(O)(OH)..

Theo phuong an khéc, sang ché d& cap dén hop chit tuong tmg vé chu tric véi
cong thuc (I) hodc mubdi duoc dung cta hop chét nay, trong d6 mdi gbc R! va R? duoc
lya chon ddc 14p tir nhém bao gdm hydro va —R’>~O-P(0)(OH)y; trong d6 R® 14 propyl;
RS 12 hydro hodic C1-Cs-alkyl; va véi diéu kién it nhit mot trong sé R! va R? 1a—R>-O-
P(O)(OH),.

Theo phuong an khéc, sang ché d& cap dén hop chit twong mg vé& céu tric véi
cong thirc (I) hoic mubi duge dung ciia hop chit ndy, trong d6 mdi gdc R! va R? dugc
lua chon ddc 14p tir nhém bao gdm hydro va —R3-0-P(0)(OH)y; trong d6 R 1a butyl;
RS 13 hydro hogc Ci-Ca-alkyl; va véi didu kién it nhit mdt trong sé R! va R? 1a —-R*-O—
P(O)(OH)..

Theo phuong an khéc, sang ché d& cap dén hop chit twong tmg vé& chu tric véi
cong thirc (I) hoic mudi dugc dung cua hop chét nay, trong d6 mdi gbc R! va R? duge
lwa chon ddc 14p tir nhém bao gdm hydro, -P(O)(OH),, va -R*-O-P(0)(OH)2; R’ 14 C:i-
Cz-alkyl; RS 1a hydro; va véi didu kién it nhdt mot trong sé R va R? 1a -P(0)(OH): hogc
—R>~0-P(0)(OH)>.
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Theo phuong 4n khéc, sang ché d& cap dén hop chét twong (g vé cAu tric véi
cong thirc (I) hodc mubi duge dung ciia hop chit ﬁéy, trong d6 mdi gbc R! va R? doc 1ap
13 hydro hoc -R>—0-P(0)(OH)z; R 14 Ci-Cz-alkyl; R° 13 hydro; va véi diéu kién mot
trong s6 R! va R? 13 -R’>—O-P(0)(OH)..

Theo phuong 4n khac, sang ché d& cép dén hop chét tvong tng vé chu tric véi

cong thire (I-d):

o
‘\\" OH
Q HN
HO—b-0""0 "NH,
OH o (-,

hoic mudi dugc dung ciia n6. Theo mét khia canh, hop chét tuong Ung vé cAu tric voi
cong thirc (I-d). Theo khia canh khac, hop chét 12 muéi duoc dung ciia hop chét tuong
mg v& cAu tric véi cong thirc (1-d).

Theo phuong 4n khéc, sang ché d cap dén hop chét twong tmg vé ciu tric véi

cong thac (I-e):

O
ILAAN OH
HN.
HO NH,
J
Q
O=IT’—OH
HO (I-e)a

hoic mudi duoc dung ciia né.

Theo mot khia canh, hgp chét tvong tng vé cAu tric véi cong thirc (I-e). Theo
khia canh khéc, hop chét 1a mudi duoc dung ciia hop chét twong Gng vé cu tric véi
cdng thac (I-e).

Theo phuong an khéc, sdng ché @& cap dén hop chit tuong tmg vé céu tric véi
cong thire (T) hodc mubi dugc dung ciia hop chét ndy, trong d6 mdi géc R! va R? dugce
lva chon ddc 14p tir nhém bao gdm hydro va -P(O)(OH)2; R 1a hydro hodc Ci-Cs-alkyl;
va v6i didu kién it nhit mot trong sé R! va R? 1 -P(0)(OH)2.
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Theo phuong 4n khéc, sang ché dé cap dén hop chit tuong ting vé cAu tric véi
cong thirc (T) hodic muéi dugc dung ciia hop chét nay, trong d6 mdi gbc R! va R? dugc
lwa chon doc 14p tir nhém bao gdm hydro va -P(O)(OH)z; R® 1a metyl; va voi diéu kién
it nhit mot trong sé R! va R? 1a -P(0)(OH):.

Theo phuong 4n khac, sang ché d& cip dén hop chit twong tng vé céu triic v6i
cong thire (I) hodc mudi duge dung ciia hop chit nay, trong d6 mdi gbc R! va R? duogc
lwa chon ddc 1ap tir nhém bao gdbm hydro va -P(O)(OH)z; R® 12 etyl; va véi didu kién it
nh4t mot trong s R! va R? 13 -P(O)(OH)..

Theo phuong an khac, sang ché @& cap dén hop chét twong tmg vé cAu triic véi
cong thire (I) hodc mudi duge dung ctia hop chét nay, trong d6 mbi gbc R' va R? dugc
lvya chon doc 14p tir nhém bao gdm hydro va -P(0)(OH); R 1a propyl; va véi didu kién
it nhit mot trong sé R! va R? 1a -P(O)(OH)z.

Theo phuong an khac, sang ché d cap dén hop chit twong ting v& céu tric voi
cong thirc (I) hosic mudi duge dung ciia hop chét nay, trong d6 mdi gbec R! va R? duge
Iya chon ddc 1ap tir nhém bao gdm hydro va -P(O)(OH)z; R¢ 12 butyl; va véi diéu kién
it nhit mot trong sé R! va R? 14 -P(0)(OH)..

Theo phuong 4n khac, sang ché d& cap dén hop chét twong tmg vé ciu tric véi
cong thirc () hosic mudi duge dung ciia hop chat ndy, trong d6 mdi gbc R' va R? doc 14p
14 hydro, -P(0)(OH); hoiic —R’-0-P(0)(OH)2; R® 1a C1-Cz-alkyl; R® 12 Ci-Cz-alkyl; va
v6i didu kién mot trong sé R! va R? 1a -P(0)(OH), hoic —R>~0-P(0)(OH)..

Theo phuong 4n khac, sang ché d& cap dén hop chét twong tmg vé céu tric véi

cong thic (I-f):

O
Ho X~ ~OCHj
¥ NH
HO\(; H2N
HO™0 (),

hodc mudi duoc dung ciia nd.
Theo mdt khia canh, hop chit twong tmg v& ciu tric véi cong thue (I-f). Theo
khia canh khéc, hop chét 13 mudi duge dung cua hop chit twong tmg vé cAu tric véi

cong thuc (I-f).
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B. Céc tién dugc chit L-dopa
Theo phuong 4n khic, sang ché d& cap dén hop chit trong tmg véi cong thirc chu
trac (II):

R%0
ORS

NH;

hodc mubi duoc dung cia hop chét nay, trong d6 mdi gbc R? va R* dugc lya chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH),, va ~R’>-O-P(O)(OH)z; R® 1a C1-Cs-alkyl; R
14 hydro hodc Ci-Cs-alkyl; va v6i diéu kién it nhit mot trong s6 R? va R* 1a -P(O)(OH).
hoiic -R>—O-P(0O)(OH)2. Theo mét khia canh, hgp chét twong tmg vé cau tric véi cong
thitc (II). Theo khia canh khac, hop chét 12 mudi dugc dung ctia hop chit twong tmg vé
cAu tric véi cong thire (I1).

Theo phuong 4n khac, sing ché d cép dén hop chét twong tmg véi cong thirc céu
triic (IT) hogic mudi dugc dung ciia hop chét ndy, trong d6 mdi gbc R3 va R* duoc lya
chon ddc 13p tir nhém bao gdm hydro va -P(O)(OH)z; R 1a hydro hozc Ci-Cs-alkyl; va
v6i didu kién it nhit mot trong sb R® va R* 1a -P(O)(OH)2. Theo mét khia canh, hop chat
tuong mg vé cAu tric véi cong thire (IT). Theo khia canh khéc, hop chét 12 mudi dugc
dung cuia hop chét trong ting v& céu tric v6i cong thire (ID).

Theo phuong 4n khéc, sang ché d& cap dén hop chit twong tmg v& cAu tric véi

cong thirc (II-a):

HO——P—0
OH
OH
NH,
HO (Il-a)

hozic mudi dugc dung ctia né. Theo mot khia canh, hop chét tuong mg vé chu tric voi
cong thirc (II-a). Theo khia canh khac, hop chét 12 mubi dugc dung ctia hop chét tuong
{mg vé céu tric véi cong thuc (11-a).

Theo phuong 4n khéc, sang ché d& cap dén hop chat tuong tng v& cAu tric véi
cong thuce (I1I-b):
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OH

o
|| NH,
Ho—|-—o

P
OH (1I-b)

hogc mudi duge dung ciia né. Theo mdt khia canh, hop chit twong tmg vé céu tric véi
cong thirc (II-b). Theo khia canh khéc, hop chit 1a mubi duge dung ctia hop chét tuong
{mg vé cAu tric véi cong thic (1I-b).
Theo phuong 4n khéc, sang ché d& cap dén hop chét tuong tmg vé cu tric véi
cong thie (1I-c):
Ho P o
NS
~

(0]
HO OH

OH (ll-c)

hoiic mudi dugc dung ctia né. Theo mdt khia canh, hop chét tuong tng vé cdu tric voi
cong thirc (II-c). Theo khia canh khéc, hop chit 12 mudi dwoc dung cua hop chit tuong
g v& cAu tric véi cong thirc (1I-c).

Theo phuong 4n khéc, sdng ché @ cap dén hop chit tuong g vé chu trac véi
cong thire (I) hoic mudi duge dung clia hop chét nay, trong d6 mdi gbc R3 va R* duoc
lwa chon ddc 14p tir nhém bao gdm hydro va ~-R>~0-P(O)(OH)y; trong d6 R® 1a C1-Cs-
alkyl; RS 1a hydro hodc Ci-Cs-alkyl; va véi didu kién it nhit mot trong s6 R® va R* 1a —
R>-O-P(O)(OH)..

Theo phuong 4n khéc, sang ché @& cép dén hop chét tuong tng vé cAu triic v6i
cong thire (II), trong d6 mbi gbc R? va R* dugc lya chon doc 14p tir nhém bao gbm hydro
va —R3>-0-P(0)(OH)y; trong d6 R® 12 metyl; R® 13 hydro hodc Ci-Cs-alkyl; va véi didu
kién it nh4t mot trong s6 R? va R* 1a ~R5-O-P(0)(OH)2.

Theo phuong 4n khéc, sang ché dé cap dén hop chit twong tmg vé céu triic véi

cong thirc (II), trong d6 mdi gbe R? va R* dugce lya chon doc 14p tir nhém bao gbm hydro
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va —R5—O-P(O)(OH)y; trong dé RS 14 etyl; R 1a hydro hoiic C-Cs-alkyl; va véi diéu
kién it nhit mot trong sé R3 va R* 1a -R>-O-P(0)(OH)z.

Theo phuong an khac, sang ché @& cap dén hop chit tuong Ung vé céu trac véi
cong thire (II), trong d6 mbi gbe R? va R* duge lya chon dc 1ap tir nhém bao gbm hydro
va —R’-O-P(0)(OH),; trong d6 R® 1a propyl; RS 14 hydro hodc Ci-Cs-alkyl; va véi didu
kién it nhit mot trong sb R? va R* 13 —R>-0-P(0)(OH)2.

Theo phuong 4n khac, sang ché d& cap dén hop chét twong tmg vé cu tric véi
cong thirc (1), trong 6 mdi gbc R? va R* dugc lya chon doc 1ap tir nhém bao gdm hydro
va —R5>—0-P(0)(OH); trong dé RS 1a butyl; R¢ 12 hydro hogc Ci-Cs-alkyl; va véi diéu
kién it nhit mot trong s6 R? va R* 1a -R’>-~O-P(O)(OH).,

Theo phuong an khic, sang ché @& cap dén hop chit tuong tmg vé chu tric véi

cong thire (II-d):

Q
HO—FI’—OH @)
00 OH
NH
HO 2 ),

hodc mudi dugc dung ctia n6. Theo mot khia canh, hop chét turong tmg vé chu tric voi
cong thic (1I-d). Theo khia canh khéc, hop chét 13 mudi dugc dung ctia hop chit twong
{mg v& céu triic véi cong thic (II-d).

Theo phuong an khéc, sang ché @& cap dén hop chit tuong ng vé céu tric véi

cong thic (II-e):

0
HO OH
NH
)O 2
?
HO—P—OH
0o

(H'C),
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hosc mudi duge dung ctia né. Theo mdt khia canh, hop chét twong tmg vé cu triic voi
cong thirc (II-e). Theo khia canh khéc, hop chét 1a mudi dugc dung ciia hop chit tuong
tmg v& cAu triic v6i cong thirc (I1-¢).

Theo phuong én khéc, sang ché dé cap dén hop chét twong tng vé céu tric véi
cong thure (II) hodc mudi dugc dung ctia hop chét nay, trong d6 mbi gbe R3 va R* dugc
lva chon d6c 14p tir nhdm bao gbm hydro va -P(O)(OH); RS 14 hydro hodc Ci-Cs-alkyl;
va v6i didu kién it nhét mot trong sb R3 va R* 1 -P(O)(OH):.

Theo phuong 4n khéc, sang ché d cap dén hop chit twong ting vé céu tric véi
cong thire (IT) hogc mubi dugc dung ctia hop chét nay, trong d6 mdi gde R? va R* duoc
lua chon doc 1ap tir nhém bao gdm hydro va -P(O)(OH)z; R 1a metyl; va véi diéu kién
it nhit mot trong sé R? va R* 13 -P(0)(OH)..

Theo phuong 4n khéc, séng ché d& cap dén hop chét tuong tmg vé céu tric voi
cong thire (IT) hosic mubi dugc dung ctia hop chit niy, trong d6 mdi goc R? va R* duge
Iyra chon doc 14p tir nhém bao gdm hydro va -P(O)(OH)z; RS 14 etyl; va véi didu kién it
nh4t mot trong s6 R3 va R* 13 -P(0)(OH)..

Theo phwong 4n khéc, séng ché d& cap dén hop chét tuong tmg vé cu tric véi
cong thire (II) hoge muéi duge dung ciia hop chét ndy, trong d6 mdi gbc R® va R* dugc
Iya chon ddc 1ap tir nhém bao gdm hydro va -P(O)(OH)z; R 1 propyl; va véi diéu kién
it nhit mot trong sé R? va R* 13 -P(O)(OH)..

Theo phuong én khac, sang ché d cap dén hop chit trong tng v& chu tric véi
cong thire (IT) hosic mubi dwoc dung ctia hop chét nay, trong d6 R? va R* mdi gbc dugc
Iya chon d6c 14p tir nhém bao gdm hydro va -P(0)(OH)z; RS 1a butyl; va véi diéu kién
it nhit mot trong s& R? va R* 1 -P(0)(OH)..

Theo phuong én khéac, sing ché dé cap dén hop chit tuong tmg vé chu trac véi
cong thuc (II) hodc mudi dwoc dung cta hop chit nay, trong d6 R? 1a hydro; R*1a -
P(O)(OH),; va R® 14 metyl.

I1I. C4c hop chét trung gian
Céc con dudng tdng hop méi bdc 16 & day & tao ra L-dopa phosphat va carbidopa

phosphat d3 dan t&i cac hop chét trung gian méi dudi day:
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NHCbz
(BnO),0PO NHCbz

NHCbz
(Bn0O),0PO NHNHCbz
C
HO CO,CHPh, (BnO) QOPOD/\‘/CozCHPhZ
NHNHCbz
Hom-INHCbz (Bn0),0PO
(e
0
D* ]@
NHCbz
(BnO),(O)PO (BnO),(0)PO
o)
OCHj, HO OCHj,4
NHCb NH
(BnO),(0O)P z (HO),(0)PO 2
0))
OH

BnOmCHO Bnom SOuNa
HO HO

0
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(BnO),0PO
(m)

m (n)
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OH
HO

(s) (®)

CY

Nhu duge st dung & day, “Bn” dé chi nhém benzyl va “Cbz” dé chi nhém
cacboxybenzyl.

IV. Dugc phidm phéi hop/dugc phim

Sang ché ciing 2 cap dén cac dugc phim phdi hop va duge phdm chira tién dugc
chét carbidopa va/hoic tién dugc chét L-dopa.

Theo mdt s phuong 4n, duge phim chira tién duogc chét carbidopa. Theo céc
phuong 4n khac, dugc phdm chira tién duge chét L-dopa. Theo c4c phwong 4n khac nita,
duge phdm chira ¢ hai tién dugc chit carbidopa va tién duoc chit L-dopa.

Céc tién duoc chit carbidopa va L-dopa bdc 10 & ddy (va cac mudi duoc dung
clia chiing) ¢6 thé duoc phdi ché trong cling duge phdm hogc c6 thé c6 mit trong céc
dugc phim riéng bidt. Vi du, dugc phdm phdi hop boc 16 & ddy c6 thé chira tién duoc
chit carbidopa trong dugc phim thi nhit va tién duoc chit L-dopa trong dugc phim
riéng biét thir hai. Theo cach khéc, duge phim phéi hop ¢6 thé chira tién dwoc chat
carbidopa va tién duoc chit L-dopa trong ciing duge pham.

A. Hop chét thi nhit va hop cht thi hai
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Theo mdt phuong 4n, dugc phim chira hop chit thi nhit tuong tmg vé cdu trac

v6i cong thice (I):

R'O
OR®

U

R?0 NH, ,
hodc mubi duge dung ctia hop chit nay, va chit mang dugc dung; trong d6 mdi gbe R!
va R? duoc lua chon doc 14p tr nhéom bao gbm hydro, -P(O)(OH),, va —R*-O—
P(O)(OH)z; RS 1 Ci-Ca-alkyl; R® 12 hydro hodc Ci-Cs-alkyl; va véi diéu kién it nhat mot
trong s6 R! va R? 13 -P(0)(OH); hoic —R>-0-P(0)(OH).. Theo mét khia canh, dugce
phim chira hop chit thir nhét tuong tmg vé cdu tric véi cong thirc (I). Theo khia canh
khac, duge phim chira mudi dugc dyung ciia hop cht thtr nhét twong Gng vé cdu triic véi
cong thue (D).

Theo phuong an khéc, duge pham chira hop chét thtr nhét tuong tmg vé ciu triic
véi cong thic (I-a) hodc mubi duoc dung ciia hop chit nay, va chit mang dwgc dung.
Theo mot khia canh, dwge phdm chira hop chit thir nhit twong tmg vé céu triic vé6i cong
thic (I-a). Theo khia canh khéc, dugc phim chira mudi duge dung cia hop chét thir nhét
tuong Umg vé ciu tric véi cong thirc (I-a).

Theo phuong &n khéc, duge phAm chtra hop chét thir nhét trong Gng v& ciu tric
véi cong thic (I-b) hodc muéi duoc dung ciia hop chét niy, va chit mang dugc dung.
Theo mdt khia canh, dugc phdm chira hop chét thi nhét twong tmg vé cu tric véi cong
thirc (I-b). Theo khia canh khac, dugc phdm chira mubi dugc dung ctia hop chét thir nhit
tuong tmg vé ciu tric véi cong thire (I-b).

Theo phuong an khac, dugc phdm chtra hop chét thir nhét trong Gmg vé céu tric
v6i cong thirc (I-c) hoic mubi duge dung cua hop chit nay, va chit mang dugc dung.
Theo mot khia canh, dugc phdm chira hop chét thir nhit twong tmg vé ciu tric véi cong
thirc (I-c). Theo khia canh khac, dugc phim chira mudi dugc dung ctia hop chat thir nhat
tuong tmg vé cAu tric véi cong thire (I-c).

Theo phuong 4n khéc, dugc phim chira hop cht thir nhit twong tmg vé cau triic
v6i cong thire (I-d) hodc mubi dugc dung cua hop chét ndy, va chit mang dugc dung.

Theo mot khia canh, duge phim chira hop chét thir nhit twong tmg vé cu tric véi cong
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thrc (I-d). Theo khia canh khac, dwoc phdm chira mubi dugc dung ctia hop cht thir nhét
tuong tmg vé cAu tric véi cong thie (I-d).

Theo phuong 4n khéc, dugc phdm chira hop chét thir nhit trong tmg vé ciu tric
v6i cong thire (I-¢) hoic mudi dugc dung ctia hop chét ndy, va chit mang dugc dung.
Theo mot khia canh, dugc phém chtra hop chét thir nhét twong tmg vé cAu triic véi cong
thitc (I-e). Theo khia canh khéc, dugc phim chira mudi dugc dung ctia hop chit thir nhét
tuong Ung v& céu triic v6i cong thire (I-e).

Theo phuong 4n khéc, dugc phim chtra hop cht thir nhét trong Gmg vé cAu tric
véi cong thire (I-f) hodc mudi duoc dung ctia hop chét nay, va chit mang dwoc dung.
Theo mot khia canh, dugc phém chira hop chat thir nhét tuong tmg vé cAu trac véi cong
thite (I-f). Theo khia canh khéc, duge phdm chira mudi duge dung ctia hop chit thi nhit
tuong tmg vé cAu tric véi cong thic (I-f).

Theo mdt phuong én, duge phim chira hop cht thir hai twong tmg vé cu tric

v6i cong thire (I1):

R%0
OR®

NH2
R0 (In

hodc mubdi duge dung ctia hop chét nay, trong d6 mbi g(")c R3 va R* dugc lua chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH)2, va —R’>~O-P(O)(OH)z; R® 1a C1-Cs-alkyl; R®
14 hydro hodic Ci-Ca-alkyl; va véi didu kién it nhét mot trong s6 R® va R* 1a -P(O)(OH)2
hoic —R5—O—P(0)(OH).. Theo mdt khia canh, duge phém chira hop chét thi hai tuong
tmg v& cAu trac vé6i cong thie (IT). Theo khia canh khac, dugc pham chira mubi duoc
dung ctia hop cht thir nhét trong mg vé cau triic v6i cong thie (I1).

Theo phwong 4n khéc, dugc phim chira hop chét thit hai twrong tmg v& céu tric
véi cdng thire (I1-a) hodc mudi dugc dung ctia hop chét nay, va chit mang duoc dung.
Theo mdt khia canh, duge phém chita hop chét thir hai twong tng vé céu tric véi cong
thirc (II-a). Theo khia canh khac, dugc pham chira mubi duoc dung ciia hop chét thit hai
tuong Uing vé chu tric v6i cong thire (I1-a).

Theo phuong &n khéc, duge phdm chira hop chét thir hai twong tmg vé céu tric

véi cong thire (II-b) hodc mudi duge dung cta hop chit nay, va chit mang dugc dung.
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Theo mdt khia canh, dwgc phim chira hop chit thir hai twong tmg vé ciu tric véi cong
thirc (II-b). Theo khia canh khac, dugc phdm chira mudi duge dung ctia hop chét thi hai
twong g v& céu tric v6i cong thirc (II-b).

Theo phuong &n khac, dwgc phdm chira hop chét thir hai trong tmg vé ciu tric
v6i cong thire (II-c) hodc mudi duoc dung ciia hop chét ndy, va chit mang duoc dung.
Theo mét khia canh, duoc phim chira hop chét thtr hai twong tmg v& céu triic véi cong
thirc (II-c). Theo khia canh khéc, dugc phdm chira mudi dugc dung ctia hop chét thir hai
tuong tmg vé ciu tric véi cong thirc (II-c).

Theo phuong 4an khac, duoc phim chira hop chit thir hai twong tmg vé cAu tric
vé6i cong thirc (II-d) hoic mudi dugc dung ciia hop chét niy, va chit mang dwogc dung.
Theo mét khia canh, dwoc phim chira hop chét thir hai trong tmg vé chu tric véi cong
thirc (II-d). Theo khia canh khéc, dugc phim chira mudi dugc dung ciia hop chét thi hai
tuwong tmg vé ciu tric véi cong thirc (I-d).

Theo phuong an khéc, dugc phidm chira hop chét thir hai twong tmg vé ciu triac
v6i cong thirc (II-e) hodc mudi dugc dung ciia hop chét niy, va chit mang dugc dung.
Theo mdt khia canh, dugc phdm chira hop chit thir hai twong tmg vé c4u tric véi cong
thitc (I-¢). Theo khia canh khéc, dugc phm chira mudi dugc dung ctia hop chit thit hai
tuong (mg vé ciu tric véi cong thirc (II-e).

Theo phuong 4n khéc, duoc phim chira hop chét thi nhét, hop chit thir hai, va
chit mang duoc dung, trong do:

hop chét thir nhét trong g vé cAu triic véi cong thire (I):

(1

R%0
hodc mubi duge dung ctia hop chét ndy, trong d6 mdi goc R! va R? duge lya chon doc
14p tir nhém bao gdm hydro, -P(O)(OH)z, va —R’~0-P(0)(OH)z; R’ 1 C;-Cs-alkyl; RS
13 hydro hodc Ci-Cs-alkyl; va v6i diéu kién it nhit mot trong s& R! va R? 13 -P(O)(OH),
hodc —R>-0-P(0)(OH)2; va

hop chét thir hai twong tmg vé cdu tric véi cong thire (I1):
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R%0
ORS

NH,

hodc mudi dugc dung ciia hop chét ndy, trong d6 mdi gc")c R3 va R* duoc lua chon doc
lap tir nhém bao gdm hydro, -P(O)(OH)z, vi ~R’>~0-P(0)(OH)z; R® 14 Ci-Cs-alkyl; R
18 hydro hodc Ci-Cs-alkyl; va vé6i didu kién it nhdt mot trong s6 R® va R* 1a -P(O)(OH).
hoic —R’>-O-P(0O)(OH)2.

Duoc phdm c6 thé doc 1ap chira hop chit thir nhét va hop chét thit hai 1a dang tu
do ctia hop chét hodc mudi dugc dung ciia hop chit. Theo mot khia canh, duge phim
chira dang tu do ciia hop chit thir nhét. Theo khia canh khac, dugc phim chira mudi
dugc dung cua hgp chét thir nhit. Theo khia canh khéc, duge phém chira dang tu do cua
hop chét thit hai. Theo khia canh khéc, dwoc phdm chira mubi duoge dung cia hop chit
thit hai. Theo khia canh khéc, dugc phdm chira dang tu do ctia hop chét thir nhit va dang
tu do cua hop chét thit hai. Theo khia canh khéc, dugc phdm chira mudi dugc dung ciia
hop chét thir nhét va mubi dugc dung ciia hop chit thtr hai.

Theo phwong 4n khac, dugc phim chira hop chat thur nhit, hop chét thir hai, va
chit mang duogc dung, trong dé:

hop chét thtr nhét twong mg vé cAu triic v6i cong thire (I-a) hoic mudi duge dung
ctia hop chit niy; va

hop chét thir hai twong tmg vé cAu triic véi cong thire (ID):

(o}

R%0
ORS

NH,
R0 (I

hodic mubi duoc dung cta hop chét ndy, trong d6 mdi gbc R* va R* duoc lya chon doc
1ap tir nhém bao gbm hydro, -P(O)(OH)z, vi —R*~0-P(0)(OH)z; R 1a Ci-Cs-alkyl; R®
14 hydro hodic Ci-Cs-alkyl; va véi didu kién it nhit mot trong s6 R® va R* 1a -P(O)(OH)2
hoic —-R3-0-P(0)(OH)z.

Theo phuong 4n khéc, dugc phdm chira hop chét thi nhat, hop chét thit hai, va

chét mang dugc dung, trong d6:

-25-



31568

hop chét thir nht twong g v& cAu tric voi cong thire (I-b) hodc mubi duoc dung
ctia hop chét nay; va
hop chét thir hai tuong tng vé cAu tric véi cong thire (11):
0

R%0
OR®

NH,
RO (I

hodc mudi duge dung ctia hop chét nay, trong d6 mdi gbe R® va R* dugc lua chon doc
1ap tir nhém bao gdm hydro, -P(0)(OH)z, va -R*~O-P(0)(OH); R® 1a Ci-Cs-alkyl; R®
1 hydro hodc Ci-Ca-alkyl; va véi diéu kién it nhat mot trong s6 R® va R* 1a -P(O)(OH):
ho#c -R3-0-P(0)(OH).. _

Theo phuong 4n khac, dugc phim chita hop chit thir nhit, hop chét thir hai, va
chét mang dugc dung, trong do:

hop chét thir nht tuong tmg vé cAu triic v&i cong thirc (I-c) hodc mubi dugc dung
cta hop chit nay; va

hop chit thir hai tuong tmg vé ciu triic véi cong thue (II):

0

R%0
OR®

NH,

hodc mudi duge dung ctia hop chét nay, trong d6 mdi gbc R® va R* dugc Iya chon doc
1ap tir nhém bao gdm hydro, -P(0)(OH),, va ~R*~O-P(O)(OH)z; R’ 14 C1-Cs-alkyl; R
1 hydro hoic Ci-Cs-alkyl; va véi didu kién it nhdt mot trong s6 R® va R* 1a -P(O)(OH):
ho#ic -R’>~0O-P(0)(OH)2.

Theo phuong 4n khéc, dugc phdm chira hop chit thtr nhét, hop chit thtr hai, va
chit mang duoc dung, trong dé:

hop chét thir nhat twong tmg v& cAu tric véi cong thire (I-d) hodc mudi duge dung
ctia hop chit nay; va

hop chét thit hai tuong (mg v& céu tric vé6i cong thire (I1):
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R%0
OR®

NH,
RO (I

hozic mudi dugc dung cta hop chit nay, trong d6 mdi gbc R? va R* mdi gbc dugc lya
chon ddc 1ap tir nhém bao gdm hydro, -P(0)(OH)2, va —R3-0-P(0)(OH)z; R 12 C1-Cs-
alkyl; RS 12 hydro hodic Ci-Cs-alkyl; va véi diéu kién it nhdt mot trong s6 R* vaR* 1a -
P(0)(OH); hoic -R’—O-P(O)(OH).. '

Theo phuong 4n khac, dugc phim chira hop chat thir nhit, hop chét th hai, va
chét mang duoc dung, trong dé:

hop chét thir nhit twong ting vé cAu tric v6i cong thirc (I-e) hodc mudi dugc dung
ctia hop chét nay; va |

hop chét thir hai twong tng vé& céu tric v6i cong thire (I1):

0

R%0
ORS

NH,
Ré0 (I

" hogic mudi duoc dung ciia hop chét nay, trong &6 mdi gbc R? va R* mdi gbe dugc lya
chon ddc 14p tir nhém bao gdm hydro, -P(O)(OH)2, va -R>~O-P(0)(OH),; R’ 1a C1-Cs-
alkyl; R 1a hydro hodic Ci-Cs-alkyl; va véi didu kién ft nhit mot trong s6 R> vaR* 1a -
P(O)(OH); hoidc —R’>-O-P(0)(OH)2.

Theo phuong 4n khéc, duoc phdm chira hop chét thir nhit, hop chét thir hai, va chét
mang dugc dung, trong do:

hop chét thir nhit twong Gng vé chu tric voi cong thirc (I-f) hoic mudi duoc dung
ctia hop chét ndy; va

hop chét thir hai twong tmg v& cAu truc véi cong thire (ID):

o)

R%0
OR®

NH;
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hoic mudi duoc dung ciia hop chit ndy, trong d6 mbi gbe R? va R* duge lya chon doc
1ap tir nhém bao gdm hydro, -P(0)(OH),, va -R’~0-P(0)(OH)y; R® 14 C;-Cs-alkyl; R®
13 hydro hodic Ci-Cs-alkyl; va vé6i didu kién it nhét mt trong s6 R® va R* 1a -P(O)(OH)2
hoic —-R>-0-P(O)(OH),

Theo phuong 4n khéc, dugc phim chtra hop chét thir nhét, hop chét thtr hai, va
chit mang duoc dung, trong dé:

hop chét thir nhit trong tmg vé& céu triic véi cong thirc (1):

OR®

0

R?0 NH ,
hodic mubi dugc dung ciia hop chét ndy, trong d6 mdi gbe R! va R? dugc lya chon doc
13p tir nhém bao gdém hydro, -P(O)(OH), va —R3-0-P(O)(OH),; R® 1a Ci-Cs-alkyl; R
13 hydro hodic Ci-Cs-alkyl; va véi didu kién it nhat mot trong sd R! va R? 14 -P(O)(OH):
hoic —R5—O—P(O)(OH)y; va

hop chét thi hai tuong tmg vé chu tric v6i cong thire (II-a) hodic mudi duge dung
ctia hop chit nay.

Theo phuong an khéc, duoc phim chira hop chét thir nhit, hop chit thir hai, va

chit mang duoc dung, trong do:

hop chét thir nhét twong mg vé cdu tric véi cong thie (I):
0

R'O
ORS

R20 HN\NH2 U
hoic mudi dugc dung cta hop chét nay, trong d6 mdi gbc R! va R? dugc lya chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH)2, va —R’>~O-P(0)(OH),; R® 1 Ci-Cs-alkyl; R®
12 hydro hodc Ci-Cs-alkyl; va véi didu kién it nhat mdt trong s R! va R? 1a -P(O)(OH)2
hodc —R>~O-P(O)(OH),; va

hop chét thit hai twong tmg vé cu tric v6i cong thirc (I1-b) hozic mudi duge dung

ctia hop chét nay.
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Theo phuong 4n khéc, dugc phdm chira hop chét thir nhit, hop chat th hai, va
chit mang dwoc dung, trong d6:

hop chét thir nhét twong tmg vé cAu tric véi cong thire (I):

R'O
ORS

0]

R?0 NH ,
hoic mudi duoc dung cia hop chit niy, trong d6 mdi gbc R! va R? duge lua chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH)z, va —R’>-0—P(0)(OH),; R’ 1 C;-Cs-alkyl; R®
13 hydro hoic Ci-Ce-alkyl; va vé6i diéu kién it nhit mot trong sb6 R! va R2 13 -P(O)(OH):
hodc —R>-0-P(0)(OH)2; va

hop chét thir hai twong Gmg vé cAu tric véi cong thire (I1-c) hoic mudi dugc dung
ctia hop chit nay.

Theo phuong 4n khéc, dwoc phdm chira hop chét thir nhét, hop chit thir hai, va
chét mang dwoc dung, trong do:

hop chét thir nhit tuong tmg vé cu tric vé6i cong thire (I):

R20 (N

hodc mubi duoc dung ciia hop chét ndy, trong 6 mdi gdc R! va R? dwgc lya chon doc
14p tir nhém bao gdm hydro, -P(O)(OH)., va —R—O-P(0)(OH),; RS 14 C;-Cs-alkyl; R®
13 hydro hoic Ci-Cs-alkyl; va véi diéu kién it nhét mot trong sb R! va R? 1 -P(0)(OH),
hogc —R>-O-P(0)(OH):; va

hop chét thir hai trong g vé& cdu tric véi cong thirc (I1-d) hozic mudi duge dung
ctia hop chit nay.

Theo phuong 4n khéc, dugc phidm chita hop chit thir nhét, hop chit thit hai, va
chit mang dwoc dung, trong dé:

hop chét thir nhét twong ting vé cdu tric véi cong thirc (I):
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R'0

R%0 0]
hodc mubi duoc dung ciia hop chét nay, trong d6 mdi gdc R! va R? duoc lwya chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH),, va —R*~0-P(O)(OH)z; R? 13 Ci-Cs-alkyl; R®
14 hydro hoic C1-Cs-alkyl; va véi diéu kién it nhit mot trong s6 R! va R? 13 -P(O)(OH),
hodc ~R>-0-P(0)(OH),; va

hop chét thir hai twong (g vé cu tric véi cong thire (I1-¢) hodc mubi dugc dung
ctia hop chit nay.

Theo phuong 4n khéc, duge phim chira hop chét thir nhit, hop chét thir hai, va
chit mang duoc dung, trong dé:

hop chét thir nhit trong tmg v& ciu triic véi cong thire (I-a):hoic mudi duoc dung
clia hop chit ndy; va

hop chét thir hai twong tmg vé cu tric véi cong thire (II-a) hodic mudi duge dung
ctia hop chit nay.

Theo phuong 4n khac, dugc phim chira hop chét thir nhit, hop chét thi hai, va
chit mang dwoc dung, trong do:

hop chat thir nhit trong ng vé cAu tric véi cong thirc (I-b) hodc mubi dwoc dung
ctia hop chit ndy; va

hop chit thi hai trong g vé cu tric véi cong thirc (II-a) hodc mudi duoc dung
ctia hop chét nay.

Theo phuong an khéc, dugc phim chira hop chét thir nhét, hop chét tht hai, va
chét mang dugc dung, trong dé:

hop chét thir nhét tuong tmg vé cu tric véi cong thire (I-c) hodc mubi duoc dung
ctia hop chit ndy; va

hop chét thi hai trong g vé cdu triic véi cong thirc (II-a) hodic mubi dugc dung
ctia hop chét nay.

Theo phuong 4n khéc, dugc phim chira hop chét thir nhét, hop chit thi hai, va

chét mang duoc dung, trong d6:
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hop chét thir nhét twong tmg vé& cAu tric v6i cong thire (I-d) hodic mubi duge dung
ctia hop chit niy; va
hop chét thit hai twong tng vé chu triic véi cong thire (I1-a) hodc mubi dugc dung
cua hop chét nay.
Theo phuong 4n khc, duge phim chita hop chit thir nhit, hop chét thir hai, va
chit mang dugc dung, trong do:
hop chét thir nhét twong tmg vé clu tric voi cong thirc (I-¢) hodc mubi duge dung
ctia hop chét nay; va
hop chét thi hai tuong tmg vé cau tric véi cong thirc (II-a) hodc mubi dugc dung
cua hop chét ndy.
Theo phuong an khac, duoc phim chira hop chét th nhat, hop chit thit hai, va
chit mang duogc dung, trong do:
hop chét thir nhit tvong g vé cAu tric véi cong thire (I-f) hodc mubi duge dung
cta hop chit niy; va
hop chét thit hai trong tmg vé céu triic v6i cong thire (II-a) hodc mubi duge dung
cta hop chét nay.
Theo phuong 4n khac, duoc phim chira hop chét thir nhit, hop chét thit hai, va
chit mang dugc dung, trong d6:
hop chét thir nhét trong tmg vé cAu tric véi cong thirc (I-a) hodc mudi dugc dung
ctia hop chit ny; va
hop chét thit hai twong Ung v& chu tric v6i cong thire (I1-b) hodc mubi dugc dung
ctia hop chit nay.
Theo phuong 4n khac, dugc phim chira hop chét thir nhat, hop chét thi hai, va
chét mang duoc dung, trong do:
hop chét thir nhét turong tmg vé cu tric véi cong thirc (I-b) hodc mubi duoc dung
ctia hop chét niy; va
hop chét thit hai twong ing vé chu tric véi cong thire (II-b) hodc mubi duoc dung
cta hop chit ndy.
Theo phuong an khéc, dugc phdm chira hop chét thir nhat, hop chit thi hai, va

chit mang duoc dung, trong do:
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hop chét thit nhét twong tmg vé chu tric véi cong thire (I-c) hodc mudi duoc dung
ctia hop chit ndy; va

hop chét thi hai twong Gng v& chu triic v6i cong thire (II-b) hodc mudi dugc dung
cta hop chit nay.

Theo phuong an khéc, dugc phim chira hop chit thir nhit, hop chét thir hai, va

chit mang dugc dung, trong do:

hop chét thir nhét tuong Gng vé chu tric véi cong thie (I-d) hodc mudi duge dung
cua hop chét ndy; va

hop chét thit hai twong tmg vé chu tric véi cong thirc (I1-b) hodc mudi dugc dung
cua hop chat nay.

Theo phuong an khéc, dugc phﬁm chira hop chét thir nhét, hop chét tht hai, va
chéit mang dugc dung, trong do:

hop chét thir nhét twong tmg vé cau tric véi cong thire (I-e) hodc mudi duoc dung
ctia hop chit ndy; va ,

hop cht thir hai twong tmg vé cdu tric voi cdng thirc (II-b) hodc mudi dugc dung
ctia hop chét ndy.

Theo phuong an khac, duoc phim chitra hop chit thit nhét, hop chét thir hai, va
chit mang dugc dung, trong do:

hop chét thit nhét tvong tmg vé cAu trac v6i cong thire (I-f) hodc mudi dugc dung
cta hop chit ndy; va

hop chét thi hai twong ng vé chu tric v6i cong thite (II-b) hodc mudi dugc dung
ctia hop chit ndy.

Theo phuong 4n khac, dugc phim chira hop chét thir nhét, hop chét thir hai, va
chit mang duoc dung, trong d6:

hop chét thir nhét trong ttng vé chu tric v6i cong thirc (I-a) hodc mudi duoc dung
ctia hop chit nay; va

hop chét thir hai twong tmg vé céu tric véi cong thirc (II-¢) hodc mudi dugc dung
ctia hop chit ndy.

Theo phuong 4n khéc, duge phim chira hop chit thir nhét, hop chét th hai, va

chét mang dugc dung, trong do:
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hop chét thi nhét trong tmg vé chu trac véi cong thire (I-b) hodc mubi duoc dung
cua hop chét ny; va
hop chét thir hai tuong tng vé chu tric véi cong thire (II-c) hodc mubi dugc dung
ctia hop chét nay.
Theo phuong an khéc, duge phém chira hop chét thir nhét, hop chét tht hai, va
chit mang dugc dung, trong do:
hop chét th nhét twong Gng v& cdu tric véi cong thirc (I-c) hodc mubi dugc dung
ctia hop chét nay; va
hop chét thir hai twong tmg v& chu tric voi cong thie (I1-¢) hodc mudi dugc dung
ctia hop chit nay.
Theo phuong 4n khac, dugc phdm chira hop chat thir nhét, hop chit thi hai, va
chit mang duogc dyung, trong do:
| hop chét thir nhét tvong g vé chu tric voi cong thic (I-d) hodc mudi duoc dung
ctia hop chit nay; va
hop chét thir hai twong tmg v& chu tric voi cong thie (11-¢) hodc mubi duoc dung
ctia hop chit nay.
Theo phuong an khéc, duoc phdm chira hop chit thir nht, hop chét thi hai, va
chit mang dugc dyng, trong do:
hop cht thir nhit twong Gmg vé cu tric véi cong thire (I-e) hodc mubi dugc dung
ctia hop chét ndy; va
hop chét thit hai twong Gng vé chu tric véi cong thuc (II-c) hodc mudi dugc dung
ctia hop chat nay.
Theo phuong 4n khac, dugc phim chira hop chat thir nhét, hop chit thir hai, va
chit mang dugc dyng, trong do:
hop chét thir nhét tuong Gng vé cAu trac véi cong thire (I-f) hodc mubi duoc dung
ctia hop chét nay; va
hop chét thit hai tuong tng vé chu triic voi cong thire (I1-c) hodc mubi duge dung
ctia hop chét nay.
Theo phuong 4n khac, dugc phdm chira hop chét thir nhét, hop chét tht hai, va

chit mang dugc dyung, trong do:
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hop chét thir nhit trong tmg vé cAu triic véi cong thire (I-2) hodic mubdi dugc dung
ctia hop chét nay; va

hop chét thir hai twong Ung v chu tric véi cong thirc (II-d) hodc mubdi duoc dung
ctia hop chét nay.

Theo phuong an khéc, duge \phém chtra hop chét thir nhét, hop chét thir hai, va

chit mang dugc dung, trong do:

hop cht thi nhét trong tmg vé chu tric véi cong thie (I-b) hodc mudi duoc dung
cua hop chét nay; va

hop chét thit hai trong Gmg vé cdu tric v6i cong thire (I-d) hodc mudi dugc dung
ctia hop chit nay.

Theo phuong 4n khéc, dugc phidm chira hop chét thir nhét, hop chét thir hai, va
chit mang duogc dung, trong do: |

hop chét thir nhét trong ing vé chu tric véi cong thirc (I-c) hodc mudi dugc dung
ctia hop chit nay; va

hop chit th hai tvong (mg vé cAu triic v6i cong thirc (11-d) hodc mudi dugc dung
ctia hop chét nay.

Theo phuong 4n khéc, duge phim chira hop chét thu nhét, hop chét th hai, va
chit mang dugc dung, trong d6:

hop chét thir nhét twong (mg vé chu triic véi cong thire (I-d) hodc mudi dugc dung
ctia hop chit nay; va

hop chét thi hai twong tmg vé chu triic voi cong thie (11-d) hodc mubdi dugc dung
ctia hop chit ny.

Theo phuong an khac, dugc phim chira hop chét thir nhét, hop chét tht hai, va
chit mang dugc dung, trong d6:

hop chét thir nhét twong ng vé chu tric véi cong thire (I-e) hodc mudi dugc dung
ctia hop chét ny; va

hop chét thir hai trong tng vé chu trac véi cong thire (I1-d) hodc mudi duge dung
ctia hop chit nay.

Theo phuong an khic, dugc phim chira hop chit thir nhét, hop chét thtr hai, va

chét mang dugc dung, trong do:
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hop chét thi nhét tvong tmg vé cAu tric v6i cong thie (I-f) hodc mudi duoc dung
ctia hop chét niy; va

hop chét thir hai twong tmg vé cAu triic véi cong thire (I1-d) hodc mubi dugc dung
ctia hop chit nay.

Theo phuong 4n khac, dwgc phdm chira hop chit thir nhét, hop chét tht hai, va
chit mang duoc dung, trong d6:

hop chét thix nhét twong Gmg v& c4u tric véi cong thire (I-a) hodc mubi dugc dung
ctia hop chit ny; va

hop chét thir hai twong tng vé& cAu triic véi cong thirc (II-e) hodc mubi dugc dung
cuia hop chit nay.

Theo phuong 4n khéc, dugc phdm chira hop cht thir nhét, hop chat thir hai, va

chét mang dugc dung, trong do:

hop chét thir nhét tvong tmg vé cAu triic v6i cong thire (I-b) hodc mubi dugc dung
ctia hop chét nay; va

hop chét thir hai trong tmg vé cAu triic véi cong thire (II-e) hodc mubi dugc dung
ctia hop chit nay.

Theo phuong 4n khac, duoc phim chira hop chit thir nhét, hop chit thit hai, va
chit mang duoc dung, trong do:

hop chét thir nhét tuong g vé cAu trac véi cong thire (I-c) hodc mudi dugc dung
ctia hop chit ndy; va

hop chét thit hai twong tng vé cu tric véi cong thirc (II-e) hodc mudi duoc dung
ctia hop chit nay.

Theo phuong 4n khéc, dugc phim chira hop chét thir nhét, hop chét tha hai, va
chit mang dugc dung, trong do:

hop chét thir nhét twong Gmg vé cdu tric véi cong thire (I-d) hode mudi duoc dung
ctia hop chit nay; va

hop chét thi hai twong Gng v& cAu tric véi cdng thire (I1-e) hodc mudi duoc dung
ctia hop chit nay.

Theo phuong an khac, dugc phim chira hop chét thit nhét, hop chit thr hai, va

chit mang dugc dung, trong do:
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hop chét thir nhét twong g vé céu truc véi cong thire (I-e) hodc mubi dugc dung
ctia hop chét niy; va

hop chét thtt hai twong tmg vé cAu tric véi cong thire (I1-e) hodc mudi duoc dung
ctia hop chét ndy.

Theo phwong an khéic, duge phim chira hop chit thit nhét, hop chit th hai, va
chét mang dugc dung, trong do:

hop chét thit nhét twong tmg vé chu tric voi cong thie (I-f) hodc mudi duoc dung
ctia hop chét niy; va

hop chit thi hai twong tmg v& cu triic voi cong thire (II-e) hodic mudi duoc dung
cta hop chét nay.

Duoc phém theo sang ché chira ca hai hop chét thir nhét va hop chit thir hai thong
thudmg s& chira hop chét thir nhit va hop chit thi hai theo ty 1§ trong luong nim trong
khoang tur 1:1 dén khoang 1:50. Theo mdt khia canh, ty 1& trong Iuong ndm trong khoéng
tir 1:2 dén khoang 1:15. Theo khia canh khéc, ty 1¢ trong luong nam trong khoéng tir 1:4
dén khoang 1:10. Theo khia canh khdc, ty 1€ trong luong 14 khoang 1:4. Theo khia canh
Kkhac, ty 1& trong lugng 12 khoang 1:7,5. Theo khia canh khac, ty 1€ trong luong 1 khoang
1:10.

B. Céc ta dugc bd sung

Dugc phim theo sang ché tily y chira mdt hodc nhidu ta duoe dugc dung bd sung.
Thugt ng "t4 duge" d& chi mot chét bt ky, ban thin n6 khong phai 12 tic nhén tri liéu,
duoc si dung 1am chét mang hogc thé mang dé phan phéi tac nhan tri liéu t6i ddi tuong
hoiic duge bd sung vio duge phim dé céi thién céc dic tinh xr 1y hoge bao quén cia né
hoc d& cho phép hodc tao thudn loi cho su hinh thanh liéu luong don vi cta duoc phim.

Céc t4 duge bao gom, vi du, chét chéng oxy hda, céc chét dé didu chinh do pH
va ndng d6 osmol/L, chét bao quan, chét 1am dic, chét tao mau, chét dém, chét kim
khuén va chit 4n dinh. Mot t4 dugc xac dinh, néu c6 mit, thudng s& c6 mit véi lugng
nim trong khoang tir 0,001% dén khoang 95%, khoang 0,01% dén khoang 80%, khoang
0,02% dén khoang 25%, hoc khoang 0,3% dén khoang 10%, theo trong luong.

Theo m6t phuong an, dugc phim tity y chira chét chdng oxy hoéa. Chét chéng oxy
hoa thich hop dé sir dung trong dugc phim chita, vi dy, hydroxytoluen butylat,
hydroxyanisol butylat, kali metabisulfit, va chét chdng oxy hoa thich hop.

-36-



31568

Theo mdt phuong an, duge phim tily y chira tc nhén dém. T4c nhén dém bao
gdm c4c tac nhan 1am giam sy thay dbi vé& @6 pH. Céc loai tac nhan dém thich hop aé
sir dung trong cac phuong 4n khac nhau theo sang ché bao gdm mudi ctia kim loai Nhém
IA bao gém, vi dy, mubi bicacbonat ctia kim loai Nhém IA, mudi cacbonat ctia kim loai
Nhém IA, tic nhan dém kim loai kiém hogc kiém th, tic nhan dém nhom, tic nhén dém
canxi, tac nhan dém natri hodc tac nhan dém magie. Tac nhan dém thich hgp con bao
gém céc cacbonat, phosphat, bicacbonat, xitrat, borat, axetat, phtalat, tartrat, cc suxinat
cua hop chit bét ky néu trén, vi dy, natri hodc kali phosphat, xitrat, borat, axetat,
bicacbonat va cacbonat.

C. Cac dang bao ché
Dugc phim rin

Theo mot phuwong an, dugc phém 13 dugc phdm ran.

Theo phuong 4n khac, duge phim I3 duge phim rén thich hop dé dung theo
dudng ubng. Hop chit thir nhit va thir hai c6 thé c6 mjt & dang bao ché rin riéng biét,
ddc 1ap hodc dugc két hop trong cing dang bao ché rén. Céc dang bao ché ran thich
hop bao gdm vién nang, vién nén, vién tron, bot va hat. Trong cic dang bao ché rén nay,
hop chét thir nhit va/hoic hop chat thr hai c6 thé duge két hop v6i it nhit mot ta duoc
hodc chit mang dugce dung tro, nhu natri xitrat hodic dicanxi phosphat va/hodc a) cac
chit gia trong hodc chit don nhu tinh bot, lactoza, sucroza, glucoza, manitol va axit
silixic; b) cac chit k&t dinh nhu cacboxymetylxenluloza, alginat, gelatin,
polyvinylpyrolidon, sucroza va acaxia; ¢) chit 1am 4m nhu glyxerol; d) chét phan huy
nhu agar-agar, canxi cacbonat, tinh bot khoai tay hodc tinh bot sén, axit alginic, mot sb
silicat va natri cacbonat; e) chit 1am chim hoa tan nhu parafin; ) chét ddy nhanh hép
thu nhu céc hop chit amoni bac bén; g) chit 1am w6t nhu ruou xetylic va glyxerol
monostearat; h) cht hép thu nhu kaolin va dét sét bentonit va i) chét 1am tron nhu bt
talc, canxi stearat, magie stearat, polyetylen glycol rén, natri lauryl sulfat va hdn hop
cta ching. Trong trudng hop vién nang, vién nén va vién tron, dang bao ché ciing c6
thé chira chét dém.

Céc dugc phdm rén loai tuong ty cling co thé duoc sir dung lam chét don trong

nang gelatin mém va nang gelatin cing bing cach st dung cac chét mang nhu lactoza
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hogic dudng sira cling nhu cac polyetylen glycol c6 trong luong phan tir cao va céc chit
tuong tu.

Dang bao ché rin 13 vién nén, vién trimg, vién nang, vién tron va hat co thé duogc
bao ché véi 16p bao hogic vo nhu 16p bao tan trong rudt va céc 16p bao khac da biét 15
trong linh vuc bao ché duoc phim. Chiing c6 thé tiy y chira téc nhin chén séng va ciing
¢6 thé 12 dugc phdm sao cho chung giai phong (céc) thanh phin hoat tinh chi khi, hodc
t6t hon 1a khi, & bo phan nhit dinh cta dng rudt, tiy ¥, theo cach giai phong cham. Vi
du vé céc dugce phim gin c6 dinh ma c6 thé dugc sir dung bao gdm céc chit polyme va
sap.

Cac hop chét thir nhit va/hodc hop chit thit hai cling ¢6 thé & dang vi nang (riéng
biét hodc clng nhau), néu thich hop, cling v6i mot hodc nhiéu chit mang néu trén.
Dugc phdm 16ng

Theo mdt phuong én, dugc phém 13 dugc phdm 16ng. Theo mdt khia canh, dugc
phim bao gdm nuéc va thich hop dé truyén.

Theo phuong 4n khac, dugc phim 12 dugc phim 1éng thich hop dé dung theo
duodng trong da day, rudt (vi du, trong ta trang, trong hdng trang), trong miii, dudi da,
trong co hoic trong tinh mach. Theo mot khia canh, duoc phim thich hop dé ding theo
dudng trong da day. Theo khia canh khac, dugc phdm thich hop d& dung theo dudng
dudi da. Theo khia canh khac, dugc pham thich hop dé diing theo dudng trong co. Theo
khia canh khac, dugc phim thich hop dé ding theo dudng trong tinh mach. Theo khia
canh khac, dugc phém thich hgp dé dung theo dudng rudt. Theo khia canh khac, dugc
phim thich hgp dé ding theo dudng trong ta trang. Theo khia canh khac, dugc phim
thich hop dé ding theo dudng trong h&ng trang. Theo khia canh khac, dugc phim thich
hop d& ding theo dudng trong mii.

Theo phwong 4n khac, duoc phim 12 duoc pham nude cb ndng d6 tién dugc chit
L-dopa it nhit khoang 5 mg/mL. Theo mot khia canh, ndng d6 tidn dugc chat L-dopa it
nhét khoang 10 mg/mL. Theo khia canh khéc, ndng do tidn duge chit L-dopa it nhit
khoang 20 mg/mL. Theo khia canh khac, ndng d6 tién dugc chét L-dopa it nhét khoang
30 mg/mL. Theo khia canh khic, ndng do tién dugc chit L-dopa it nhat khoang 50
mg/mL. Theo khia canh khac, ndng o tién dugc chét L-dopa it nhét khoang 100 mg/mL.
Theo khia canh kh4c, ndng do tién dugc chit L-dopa it nhét khoang 150 mg/ mL. Theo
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khia canh khéc, ndng do tién dugc chét L-dopa it nhét khong 200 mg/mL. Theo khia
canh khac, ndng 4o tidn duogc chét L-dopa it nhét khoang 250 mg/mL. Theo khia canh
khac, ndng do tién duge chit L-dopa it nhit khodng 300 mg/mL. Theo khia canh khac,
ndng 6 tién dugc chit L-dopa it nhit khoang 350 mg/mL. Theo khia canh khac, ndng
6 tién duoc chét L-dopa it nhét khoang 400 mg/mL. Cy thé, ndng do tidn dugc chét L-
dopa néu trén c6 thé 12 cac ndng db tién dugce chét L-dopa phosphat, cu thé hon nita 1a
c4c ndng do tién dugc chit L-dopa 3’-monophosphat, tidn dwoc chét L-dopa 4’-
monophosphat va/hodc ndng d6 tién dugce chét L-dopa 3°,4°-diphosphat.

Theo phuong 4n khéc, duge phém 1a duge phim nude c6 ndng d6 tién duogc chit
carbidopa it nhit khoang 5 mg/mL. Theo mdt khia canh, ndng do tidn duogc chit
carbidopa it nhét khoang 10 mg/mL. Theo khia canh khéc, ndng do tién duoc chét
carbidopa it nhit khoang 20 mg/mL. Theo khia canh khic, ndng 6 tién duoc chat
carbidopa it nhét khoang 30 mg/mL. Theo khia canh khac, ndng 0 tién dugc chit
carbidopa it nhit khoang 50 mg/mL. Theo khia canh khac, ndng o6 tién dugc chét
carbidopa it nhit khoang 100 mg/mL. Theo khia canh khac, ndng d6 tidn dugc chét
carbidopa it nhit khoang 150 mg/ mL. Theo khia canh khac, ndng do tién dugc chét
carbidopa it nhdt khoang 200 mg/mL. Cy thé, ndng do tién dugc chét carbidopa néu trén
c6 thé 1a cac ndng do tién duoc chit carbidopa phosphat, cu thé hon nita 13 c4c ndng dd
tidn dugc chit carbidopa 3’-monophosphat, tién dugc chét carbidopa 4’-monophosphat
va/hogc ndng d6 tién dugce chét carbidopa 3°,4’-diphosphat.

D. B¢ pH |

Theo mdt phuong an, duogc phém 6 thé c6 @6 pH > ~2,0,>~2,5,>~3,0,=~3,5,
> ~4,0,> ~4,5, > ~5,0, > ~5,5,> ~6,0, > ~6,2, > ~6,4,> ~6,5, > ~6,6, > ~6,8,>~7,0,>
1, >~72,>~13,> ~14,>~1,5,2~1,6,>~17,2~78,2 ~7,9, > ~8,0,> ~8,2, >
~8,4,> ~8,6,>~8,8, hodc > ~9,0. Cu thé, do pH 1a > ~7,4. Céc khoang dugc boc 16 mot
céich 18 rang bao gdm ca tb hop ciia gié tri bt k¥ trong s6 céc gia trj ligt ke & trén, viduy,
2,0 dén ~7,5, ~6,0 dén ~9,0, ~6,4 dén ~7,7, ~7,0 dén ~7,9, ~7,3 dén ~8,2, v.v.. Theo
mdt khia canh, d6 pH nim trong khodng tir 2 dén khoang 8. Theo mét khia canh, d0 pH
nam trong khoang tir 2,0 dén khoang 7,5. Theo khia canh khéc, d6 pH nim trong khoang
tir 3,0 dén khoang 7,5. Theo khia canh khac, d6 pH nim trong khodng tir 4,0 dén khoang
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7,5. Theo khia canh khéc, 4o pH nam trong khoang tir 5,0 dén khoang 7,5. Theo khia
canh khac, d6 pH nim trong khodng tir 6,0 dén khoang 7.5.
E. D6 bn dinh

Theo phuong 4n khic, hop cht thir nhat (vi du, c4c tién dugc chét phosphat) va
hop chét thir hai (vi dy, céc tién dugc chét phosphat) trong céc dugc phém c6 thé duy tri
4n dinh mot cach thuén loi trong cac duge phém long (tic 13, dung dich nude) tai cac
d6 pH mo ta & trén trong thoi gian > ~24 gio, > ~36 giv, > ~48 gio, = ~60 gio, > ~72
gid, > ~84 givy, > ~96 giv, > ~108 gid, > ~120 giv, > ~132 gio, = ~136 gio, > ~144 gio,
> ~156 gidy, > ~168 gid, hodc > ~180 gidr. Cu thé, dugc pham c6 thé duy tri dn dinh trong
céc dung dich nuéc trong thoi gian > ~24 gid & do pH ~6 dén ~8. Cac khoang duoc boc
16 mot cach rd rang bao gdm cé t6 hop clia gia tri b4t ky trong sd céc gia tri liét ké &
trén, vi du, ~24 gid dén ~180 gio, ~24 gidr dén ~168 gid, ~36 givr dén ~72 giv, v.v.. DO
dn dinh ting cao nhu vay la quan trong dbi véi duge phim 16ng vi mdt cach dién hinh,
céc duoc phdm long duge bio quan truée khi dung (vi dy, theo duong trong da day,
duéi da, trong hdng trang, trong mili, trong co va/hodc trong tinh mach), va do d96, hop
chét thir nhAt va hop chét thir hai cAn phai duy tri én dinh va khong phan huy déng ké
trong qua trinh bdo quan.
F. D06 hoa tan

Theo phuong 4n khac, hop chét thir nhét (vi dy, cac tidn dugc chit phosphat) va
hop chét thit hai (vi du, cac tidn duoc chét phosphat) trong cac dugce phim bét ngd cb
d6 hoa tan tang trong céc dugc phim 16ng (ttrc 13, dung dich nuéc). Vi dy, hop chét thi
nh4t va/hoiic hop chit thir hai c6 thé ¢6 do hoa tan & ¢ pH nim trong khoang tir ~5 dén
~8, hoic cu thé hon nita & 49 pH trung tinh khoang 6,9 dén khoang 7,5, 14 > ~90 mg/mL,
>~100 mg/mL, > ~110 mg/mL, > ~120 mg/mL, >~130 mg/mL, > ~140 mg/mL, > ~150
mg/mL, > ~160 mg/mL, > ~170 mg/mL, > ~180 mg/mL, > ~190 mg/mL, > ~200
mg/mL, > ~210 mg/mL, > ~220 mg/mL, > ~230 mg/mL, > ~240 mg/mL, > ~250
mg/mL, > ~260 mg/mL, > ~270 mg/mL, > ~280 mg/mL, > ~290 mg/mL, > ~300
mg/mL, > ~310 mg/mL, > ~320 mg/mL, > ~330 mg/mL, > ~340 mg/mL, > ~350
mg/mL, > ~360 mg/mL, > ~370 mg/mL, > ~380 mg/mL, = ~390 mg/mL, > ~400
mg/mL, > ~410 mg/mL, > ~420 mg/mL, > ~430 mg/mL, > ~440 mg/mL, > ~450
mg/mL, > ~460 mg/mL, > ~470 mg/mL, > ~480 mg/mL, > ~490 mg/mL, hodc > ~500
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mg/mL. C4c khoang dugc bdc 1o mot cach rd rang bao gém ca td hop cla gid tri bét ky
trong sb cac gia tri liét ké & trén, vi du, ~90 mg/mL dén ~500 mg/mL, ~100 mg/mL dén
~300 mg/mL, ~200 mg/mL dén ~500 mg/mL, v.v.. Cu thé, hop chit thir nhit c6 dd hoa
tan tai 6 pH trung tinh, vi du khoang 7,4, 1a > ~160 mg/mL, cu thé 13> ~200 mg/mL.
Cu thd, hop cht thir hai ¢6 d6 hoa tan tai d6 pH trung tinh, vi du khoang 7,4, 1a > ~370
mg/mL, cu thé 12 > ~400 mg/mL. D¢ hoa tan ting cao nay cho phép céac ndng dd cao
hon ctia hop chét thir nhit va/hodic hop chét thir hai trong dugc phim, didu nay din dén
hiéu qua hon va céc murc hop chét tht nhit va/hodc hop chét thit hai trong hé théng cao
hon khi duge dung cho bénh nhéan.
G. Su giai phong hydrazin

Hop chét thir nhét (vi du, cac tidn dugc chét phosphat) va/hodc hop chét thi hai
(vi dy, cac tidn dwoc chét phosphat) c6 thé giai phéng ra céc lugng hydrazin, déy la chit
gdy ung thu. Do d6, quan trong 12 phai gidm thidu su giai phong hydrazin tir cac dugc
phim. Mot cach bt ngds da phét hién ra réng, cac duge phim mo ta trong ban md ta nay
& d6 pH nim trong khoang tir ~5 dén ~8 (vi dy, 7.4) giai phong ra hydrazin v6i luong <
~60 ppm/gid, < ~55 ppm/gid, < ~50 ppm/gi0, < ~45 ppm/gid, < ~40 ppm/gio, < ~35
ppm/gid, < ~30 ppm/gio, < ~25 ppm/gid, < ~20 ppm/gid, < ~15 ppm/gid, < ~10
ppm/gidy, < ~5 ppm/gidy, <~4 ppm/gid, <~3 ppm/ gidy, < ~2 ppm/gid, <~1 ppm/gid, hodc
< ~0,5 ppm/gid. Cac khoang duge bdc 10 mot céch 15 rang bao gdm ca td hop cua gid
tri bit ky trong s0 cac gia tri liét ké & trén, vi dy, ~0,5 dén ~60 ppm/gid, ~1 ppm/gio dén
~40 ppm/gid, ~1 ppm/gidr dén ~10 ppm/gid, ~ 2 ppm/gid dén ~4 ppm/gid, v.v.. Cu thé,
c4c dugc phdm giai phéng ra hydrazin véi lugng it hon ~1 ppm/gio .
H. S&n sang dé sir dung

Theo c4c phuong 4n khéc nita, sing ché d& cap dén lo hodc hop hodc dd chira
hodic bao déng kin sin sang dé st dung thich hop d6i véi b chira dugc phim bao ché
dang 16ng. Pd chira nhu vy c6 thé ding 1am chirc ning gift dugce phim 16ng chira mot
hogc nhiéu tién dugc chit carbidopa va/hodc mdt hodc nhidu tién duoc chit L-dopa. Cac
lo ciing c6 thé ding dé bao quan dang bt cia (cc) tién dugc chét carbidopa va/hodc
(cé4c) tién dugc chét L-dopa, sao cho lo c6 thé & dang s&n sang dé sir dung, trong d6 viéc
hoan nguyén véi thé mang dang nudc dan d&n sin sang rat ra hodc tiém cho bénh nhén.

1. Cac dugc phdm phéi hop
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Nhu d3 néu & trén, duoc phim phéi hop chira hop chét thir nhat va hop chét th
hai cling dugc boc 19 & day. Hop chét thir nhit hodc mubi duoc dung cua hop chét nay,
va hop chét thir hai hodc mubi dugc dung ctia hop chét nay ca hai ddu c6 thé co6 mat
trong mdt dugc phém hodc cé thé c6 mit trong cac duge phﬁm riéng biét. Néu nhu &
dang riéng biét, chung c6 thé duge ddng sir dung nhu dugc thdo luin day du hon nita
trong ban mo ta nay.

Do d6, theo mot phuong an, dugc phém phdi hop chira hop chit thir nhit trong

{mg vé cau truc vdi cong thie (I):

R'0
OR®

HN
“SNH, 0)

b

R20
holic mudi duge dung ciia hop chét niy, trong d6 mdi gbc R! va R? dugc lwa chon doc
1ap tir nhém bao gdm hydro, -P(O)(OH)z, va _R5-O-P(O)(OH); R® 13 C-Cs-alkyl; R®
13 hydro hotic Ci-Ca-alkyl; va v6i didu kién it nhit mét trong s6 R! va R? 14 -P(O)(OH)2
hoiic ~R3—O—-P(0)(OH)z; va

hop chét thir hai twong tng véi cdng thirc cdu tric (ID):
o

R%0
OR®

NH,
RO (1

hodc mudi duge dung cua hop chét nay, trong d6 mdi gbc R va R* dugc lya chon doc
1ap tir nhém bao gdm hydro, -P(0)(OH)z, va -R*~O-P(O)(OH)2; RS 14 Ci-Cs-alkyl; R®
14 hydro hoic Ci-Ca-alkyl; va v6i didu kién it nhét mot trong s& R3 va R* 14 -P(O)(OH)2
hoiic —R5-O—P(0)(OH), dugc d& cap & day.
V. Céac phuong phéap diéu tri

Phin mo ta con mo ta cac phuong phap diéu tri bénh Parkinson va céc tinh trang
két hop bao gdm buée ding mét lwgng hitu hi¢u cua tidn duge chit carbidopa va tién
dugc chét L-dopa cho bénh nhéan.

Theo mdt s6 phwong 4n, phuong phap diéu tri bénh Parkinson va céc tinh trang

két hop bao gdm viéc cung cAp liéu phép ctru nguy dé diéu tri bénh Parkinson va céc
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tinh trang két hop. Thuét ngit “liéu phap ctru nguy” nhu dugce sir dung & déy 12 liéu phap
diéu trj cAp tinh va ngit quing bat ky ma c6 thé duge st dung & didu tri sy tai bién mit
d6t ngdt céc triéu ching vén dong (vi dy, giai doan “t4t” d6t ngdt hodc “tinh trang giam
tac dung cudi lidu” va cc giai doan “bat/tt” khong thd du doan dugc). Bénh nhén bj
c4c bién ching van dong mét kha ning c6 thé quay vong chu ky gifta thoi gian “t4t”,
thoi gian ndy duge xéac dinh 1a céc giai doan van dong kém, cham chap, va cing co, va
thoi gian “bat”, thoi gian ndy duge xdc dinh 1a cac giai doan kidm soét hé théng van
dong t6t khong c6 16i loan van dong khoé chiu.

Theo mét sé phuong 4n, tién dugc chit carbidopa phosphat va tién duge chét L-
dopa dugc ding cho bénh nhan & dang dugc phim chira ca hai tién dugc chit. Theo cac
phuong an khéc, tidn duoc chit carbidopa va tidn duge chit L-dopa duge ding riéng
biét cho bénh nhén.

A. Hop chét thir nhét va hop chét thir hai va hén hop ciia chiing

Phin mb ta con bdc 10 phuong phéap diéu tri tinh trang bénh & d6i tuong (vi dy,
bénh nhén) cin duge diéu tri, trong &6 phuong phéap bao gdm buéc dung cho bénh nhan
duge phém phdi hop chira hop chét thir nhit va hop chét thit hai, trong do:

hop chét thir nhit twong (g v& céu trac véi cong thie (I):

0

OR®

HN
~N
R20 NH, U]

hodc mubi dugc dung ctia hop chét nay, trong d6 mdi gbc R! va R? dugc lya chon doc
14p tir nhém bao gdm hydro, -P(O)(OH), va ~R°*~O-P(O)(OH):; RS 14 C;-Cs-alkyl; R
13 hydro hogc Ci-Ca-alkyl; va véi diéu kién it nhét mét trong s R! va R? 1a -P(O)(OH)2
hoic —-R>-O-P(0)(OH)2;
hop chét thit hai tuong (mg v& chu tric véi cong thue (I0):
0

R%0
ORS

NH
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hodc mudi dugc dung cua hop chét ndy, trong d6 mbi géc R3 va R* duoc lva chon doc
14p tir nhém bao gdm hydro, -P(0)(OH)z, v4 -R*~O-P(O)(OH)y; trong d6 R3 1a Ci-Cs-
alkyl; R® 13 hydro hodc Ci-Cs-alkyl; va voi diéu kién it nhit mot trong sOR}vaR*1a-
P(0)(OH). hoic —R>-O-P(0)(OH),

Theo mot phuong &n, hop chét thir nhét va hop chét thir hai duge dung v6i lugng
dé cling nhau tao ra tc dung didu tri cho dbi tugng (vi dy, bénh nhén).

Theo mot phuong &n, hop chét thir nhét trong mg vé cdu tric véi cong thire (I-
a), va hop chét thir hai twong tmg vé cdu tric v6i cong thue (I1I-a).

Theo phuong an khac, hop chét thir nhit tvong tmg vé cu tric véi cong thire (I-
b), va hgp chét thir hai twong (mg v& chu tric vé6i cong thirc (II-a).

Theo phuong an khéc, hop chét thir nhét twong tmg v& chu tric v6i cong thie (I-
¢), va hop chét tht hai twong tmg vé cAu tric v6i cong thic (II-a).

Theo phwong 4n khac, hop chét thir nhat tuong tmg vé chu tric véi cong thire (I-
d), va hop chét thtr hai twong tmg vé céu tric véi cong thirc (II-a).

Theo phuong an khéc, hop chét thir nhét twong ing vé cAu tric véi cong thic (I-
¢), va hop chét thir hai tuong tmg v& céu tric v6i cong thire (I1-2).

Theo phuong an khic, hop chét tht nhét twong (mg v& cu tric voi cong thie (I-
f), va hop chét thir hai twong tmg vé chu tric v6i cdng thice (I1-a).

Theo phuong 4n khac, hop chét thr nhét twong mg vé cAu tric voi cong thic (I-
a), va hop chét thir hai tuong tmg v& céu tric véi cong thire (I1-b).

Theo phuong an khéc, hop chét thtr nhét twong (mg vé cAu triic v6i cong thue (I-
b), va hop chét tht hai trong tng vé cAu trac véi cong thic (1I-b).

Theo phuong 4n khéc, hop chét thir nht tuong tng vé chu trc véi cong thie (I-
¢), va hop chét thr hai twong tmg vé chu trac véi cong thire (1I-b).

Theo phuong an khéc, hop chat thir nhét tuong tmg vé chu trac v6i cong thire (I-
d), va hop chét thit hai twong tng vé cAu tric véi cong thire (II-b).

Theo phuong 4n khac, hop chét thir nhét tuong tng vé chu trac véi cong thire (I-
e), va hop chét thi hai twong tmg v& chu tric vé6i cong thire (II-b).

Theo phuong an khéc, hop chit thir nhit tuong ung vé cAu tric v6i cdng thire (I-

f), va hop chét thi hai twong {mg vé chu trac v6i cong thie (II-b).
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Theo phuong an khac, hop chét thir nhét twrong tng vé cAu triic voi cong thire (I-
a), va hop chét thir hai tuong tmg vé cau tric v6i cong thirc (I-c).

Theo phuong an khéc, hop chit thir nhit twong tmg vé ciu tric véi cong thic (I-
b), va hop chét thir hai twong Ung vé cAu tric véi cong thire (II-c).

Theo phuong an khéc, hop chét thir nhét twong Gng vé cdu tric véi cong thire (I-
¢), va hop chét thi hai twong tmg vé cAu tric véi cong thire (1I-¢).

Theo phuong 4n khac, hop chét thit nhét twong Ung vé cdu tric véi cong thirc (I-
d), va hop chét tht hai twong tmg vé cAu tric véi cong thie (II-c).

Theo phuong an khac, hop chét thir nhét trong g vé cAu triic v6i cong thie (I-
¢), va hop chét thit hai twong tmg vé céu tric véi cong thie (II-c).

Theo phuong 4n khéc, hop chit thir nhit twong tmg vé cAu trac véi cong thire (I-
f), va hop chét th hai twong tmg vé chu tric véi cong thuc (II-c).

Theo phwong 4n khac, hop chét thir nhat twong tmg vé cAu truc v6i cong thire (I-
a), va hop chét tht hai tvong tmg vé chu tric véi cong thuc (1I-d).

Theo phuong an khac, hop chét thir nhét trong tng vé cAu trac véi cong thuc (I-
b), va hop chét thit hai twong tmg v& chu trtic v6i cong thirc (1I-d).

Theo phuong an khéc, hop chét thir nhét trong tng vé cdu triic véi cong thire (I-
¢), va hop chét thit hai twong (mg vé cAu tric v6i cong thirc (11-d).

Theo phuong an khac, hop chét thir nhét trong tmg vé c4u trac véi cong thic (I-
d), va hop chét thir hai tuong tmg vé cAu triic v6i cdng thire (II-d).

Theo phuong 4n khéc, hop chét thr nhit trong Gng vé cAu tric véi cong thire (I-
¢), va hop chét thir hai twong tmg vé chu tric v6i cong thire (1I-d).

Theo phuong an khéc, hop chit thir nhét twong tmg vé cAu triic voi cong thuc (I-
f), va hop chét thir hai tuong tmg vé cdu tric véi cong thire (II-d).

Theo phuong an khéc, hop chét thir nhit twong ung vé cu tric véi cong thire (I-
a), va hop chét thir hai twong tmg vé chu tric v6i cong thuc (II-e).

Theo phuong én khéc, hop chét thir nhét twong (mg vé chu tric voi cong thire (I-
b), va hop chét thi hai twong g vé cu tric véi cong thic (II-e).

Theo phuong 4n khac, hop chét thir nhét twong tmg vé cAu tric véi cong thie (I-

c), va hop chét thir hai twong tmg vé cAu tric véi cong thuc (I-e).
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Theo phuong an khac, hop chit thir nhit twong tmg vé cAu tric véi cong thic (I-
d), va hop chét tht hai twong tmg vé chu triic v6i cong thue (1I-e).

Theo phuong an khéc, hop chét thir nhit twong tmg v& c4u tric véi cong thire (I-
e), va hgp chét tht hai twong tmg vé cAu tric véi cong thue (I1-e).

Theo phuong an khac, hop chét thit nhét twong g v& ciu triic véi cdng thire (I-
f), va hop chét tht hai tvong tmg vé cAu tric véi cong thue (I1-e).

B. Céc tinh trang bénh dugc diéu tri

Theo mdt phuong 4n, tinh trang bénh duoc diéu trj bing cach ding hop chét thir
nhét va hop chét thi hai 12 bénh Parkinson.

Theo phuong 4n khéc, tinh trang bénh dugc diéu trj bang cach ding hop chét thit
nhét va hop chét thir hai 12 181 loan giic ngii & bénh nhén bi bénh Parkinson (tic 13,
phuong phap 1am gidm ri loan gidc ngii & bénh nhan bi bénh Parkinson).

Theo phuong 4n khéc, tinh trang bénh dugc didu tri bang cach dung hop chét thir
nhét va hop chét thit hai 13 chirc ning vén dong suy giam & bénh nhan bi bénh Parkinson
(tirc 13, phuong phép cai thién chirc nang van dong & bénh nhan bj bénh Parkinson).

Theo phuong 4n khéc, tinh trang bénh dugc diéu tri bing céch dung hop chét thir
nhét va hop chét thtr hai 12 mét chire nang ban dém & bénh nhan b bénh Parkinson (tie
13, phuong phép 1am gidm céc triéu chimg mét chirc ning ban dém & bénh nhén bi bénh
Parkinson).

Theo phuong an khéc, hop chét thir nhit va hop chit thr hai dugc ding dé diéu
tri tinh trang khong én dinh vé van dong & bénh nhén bi bénh Parkinson.

Theo phuong 4n khéc, hop chat thir nhét va hop chét th hai dugc ding dé diéu
tri ri loan van dong & bénh nhén bi b¢nh Parkinson.

Theo phuong 4n khéc, hop chit thir nhat va hop chét tht hai dugc ding dé lam
cham su 4p t6i cua tinh trang khong 4n dinh v& van dong & bénh nhén bi bénh Parkinson.

Theo phuong an khéc, hop chét thi nhat va hop chit thit hai dwoc ding dé lam
cham su ap t6i cua rdi loan v4n dong & bénh nhan bi b¢nh Parkinson.

C. Stt dung dugc phim

Phin mé t3 con mb ti phuong phap didu trj mot tinh trang bénh can duge diéu

tri, trong d6 phuong phap bao gbm budc dung cho d6i twong (vi du, bénh nhan) mot

luogng c6 tic dung tri liéu ctia duge phém theo sang ché.
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Theo mdt phuong 4n, duge phdm dugc ding chira hop chét thir nhit trong tmg
vé c4u triic v6i cong thuc (I-a), va hop chét thir hai trong tng vé cAu tric véi cong thirc
(1I-a).

Theo phuong 4n khéc, duge phim dugc ding chira hop cht thir nhét twong tmg
vé chu tric v6i cong thuc (I-b), va hop chét th hai tvong tmg vé cAu tric v6i cong thite
(II-a).

Theo phuong an khéc, dugc phdm duge ding chira hop chét thir nhét twong tmg
vé cAu triic v6i cong thirc (I-c), va hop chét thi hai twong tng v& chu tric vé6i cong thic
(1I-a).

Theo phuong 4n khac, duge phdm dugc ding chira hop chét thir nhit twong tmg
vé cAu tric v6i cong thire (I-d), va hop chét thr hai twong tng vé cAu tric v6i cong thire
(II-a).

Theo phwong an khéc, dugc phém dugc dung chira hop chat thir nhit twong tmg
vé cAu tric vé6i cong thire (I-e), va hop chét thit hai tvong Gng vé cAu tric vé6i cong thite
(1I-a).

Theo phuong an khéc, dugc phém dugc dung chira hop chét thir nhit trong Ung
vé cAu truc véi cong thire (I-f), va hop chét thr hai tuong tmg v& cu tric véi cong thirc
(II-a).

Theo phuong 4n khac, dugc phém dugc ding chira hop chét thir nhit twong tmg
v& chu triic véi cong thirc (I-a), va hop chét thir hai trong tmg vé cAu tric véi cong thire
(II-b).

Theo phuong 4n khac, duge phim dugc ding chira hop chét thir nhat trong Gmg
v& chu triic v6i cong thiic (I-b), va hop cht thir hai twong tmg vé cAu triic voi cong thie
(1I-b).

Theo phuong an khac, dugc phim duge ding chira hop chét thir nhét tuong ng
v& chu tric véi cong thire (I-c), va hop chét thi hai tuong tmg vé cAu tric véi cong thic
(1I-b).

Theo phwong an khéc, dugc phdm dugc ding chira hop chét thir nhit twong tng
vé cdu truc véi cong thic (I-d), va hop chét thi hai tvong mg vé c4u triic v6i cong thirc

(II-b).
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Theo phuong an khéc, dugc phim dugc dung chira hop chét thir nhit twong tmg
vé chu trac véi cong thite (I-e), va hop chit thi hai twong tmg vé cAu triic v6i cong thirc
(II-b).

Theo phuong an khéc, dugc phim dugc ding chira hop chét thir nhét twong mg
vé cAu tric voi cong thire (I-f), va hop chét thir hai tuong Ung vé chu tric véi cong thitc
I-b).

Theo phuong an khéc, dugc phim dugc dung chira hop chét thir nhét twong img
vé chu tric voi cong thic (I-a), va hop chét thir hai tuong ung vé céu tric v6i cong thirc
(II-c).

Theo phuong 4n khéc, duge phim dugc ding chira hop chét thir nhit twong ing
vé chu tric véi cong thic (I-b), va hop chét thi hai tuong Umg v& chu tric v6i cong thire
(II-c).

Theo phuong an khéc, dugc phdm dugc ding chira hop cht thir nhét twong (mg
vé chu tric véi cong thuc (I-c), va hop chét thir hai tuong Ung vé cu tric véi cong thire
(II-c).

Theo phuong an khéc, dugc phim dugc dung chira hop chét thir nhét trong Ung
v& cAu tric véi cong thire (I-d), va hop chét thir hai tuong Ung vé chu triic véi cong thirc
(II-c).

Theo phuong 4n khéc, duge phim duge ding chira hop chét thtr nhit twong ng
vé cAu tric véi cong thirc (I-e), va hop chét thir hai twong tmg v& cAu tric véi cong thirc
(II-c).

Theo phuong an khéc, dugc phim dugc dung chira hop chét thir nhit twong mg
v& chu truc véi cong thire (I-f), va hop chét thi hai tuong ung vé chu triac véi cong thirc
(II-c).

Theo phuong 4n khéc, duge phim duge ding chira hop chét thr nhét trong tng
vé chu truc véi cong thire (I-a), va hop chét thir hai tuong ing vé chu tric véi cong thic
(11-d).

Theo phuong an khéc, duge phdm dugc ding chira hop chét thtr nhit twong mg
v& cAu tric véi cong thirc (I-b), va hop chét thi hai tvong tng vé chu truc véi cong thire
(II-d).
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Theo phuong 4n khéc, dugc phdm duge ding chira hop chét thir nhéit twong tmg
vé& chu tric véi cong thite (I-c), va hop chét thir hai twong mg vé chu triic véi cong thire
(1I-d).

Theo phuong an khéc, dugc phdm dugc dung chira hop chét thir nhét trong mg
v& cAu triac véi cong thic (I-d), va hop chét th hai twong tmg vé chu triic véi cong thire
(I1-d).

Theo phuong 4n khac, duge phim dugc ding chira hop chét thir nhit twong Ung
v& chu triic véi cong thire (I-¢), va hop chét thir hai tuong tmg vé ciu trac véi cong thirc
(1I-d).

Theo phwong an khéc, dugc phdm duge ding chira hop chat thir nhét trong ing
vé cAu tric voi cong thire (I-f), va hop chét thi hai twong tmg vé chu triic voi cong thic
(1I-d).

Theo phuong an khac, dugc phim duge dung chira hop chét thtr nhét tvong Umg
vé cu tric voi cong thic (I-a), va hop chét thir hai twong tmg vé chu tric v6i cong thirc
(I-e).

Theo phuong 4n khéc, duoc phim duoc ding chira hop chét thir nhét tuong tng
vé chu tric véi cong thuc (I-b), va hop chét thi hai twong {mg vé chu triic véi cong thire
(II-e).

Theo phuong an khéc, dugc phdm dugc ding chira hop chét thir nhét trong mg
vé cAu trac voi cong thite (I-c), va hop chét thit hai twong tmg vé chu triic véi cong thirc
(II-e).

Theo phuong an khéc, dugc phim dugc ding chira hop chat thir nhét tuong ing
v& chu triic v6i cong thite (I-d), va hop chit thir hai tuong tmg vé cAu tric véi cong thire
(II-e).

Theo phuong 4n khac, duge phdm dugc ding chira hop chét thir nhit twong tmg
vé cAu tric véi cong thire (I-e), va hop chét thi hai twong Umg v& cu tric véi cong thirc
(II-e).

Theo phwong 4n khac, dugc phdm duge ding chira hop chit thtr nhét tvong g
vé cAu tric voi cong thuc (I-f), va hop chét thir hai twong Ung vé cu tric véi cong thirc
(II-e).

D. Céc tinh trang bénh cAn didu tri
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Theo mdt phuong 4n, tinh trang bénh dugc diéu trj bing c4ch dung dugc phim
12 bénh Parkinson.

Theo phuong 4n khc, tinh trang bénh dugc didu tri bang cach dung duoc phim
13 rbi loan giéc ngli & bénh nhan bi bénh Parkinson (tuc 1a, phuong phap lam gidm rdi
loan gidc ngli & bénh nhén bi bénh Parkinson).

Theo phuong 4n khac, tinh trang bénh dugc didu tri bang cach ding duoc phim
1a chire ning van dong suy gidm & bénh nhan bi bénh Parkinson (tirc 13, phuong phép
cai thién chirc ning van dong & bénh nhén bi bénh Parkinson).

Theo phuong an khac, dugc phim dugc ding d8 diéu tri cac tinh trang khong on
dinh v& van dong & bénh nhan bi bénh Parkinson.

Theo phuong an khéc, duoc phém duoc dung dé didu tri rdi loan van dong & bénh
nhan bi bénh Parkinson.

Theo phuong 4n khéc, duge phdm dugc ding d8 1am chim sy 4p t6i cla tinh
trang khong dn dinh v& van dong & bénh nhén bi bénh Parkinson.

Theo phuong an khéc, duge phim dugc ding d8 1am cham sy 4p t6i cla rbi loan
van dong & bénh nhan bj bénh Parkinson.

Theo phuong 4n khéc, tinh trang bénh dugc didu tri bing cch dung dugc phdm
12 mét chirc ning ban dém & bénh nhan bi bénh Parkinson (ttc 13, phuong phép lam
giam céc triéu chimg mét chirc ning ban dém & bénh nhan bi bénh Parkinson).

E. Ty 1é trong lugng va dudng ding

Noi chung, ty 1€ trong luong cua hop chit th&r nhét (vi dy, céc tién duoc chit
phosphat) va hop chét th hai (vi dy, cac tién duge chét phosphat) dugc ding cho bénh
nhén (riéng biét hojc cung nhau trong mt dugc phim duy nhét) nim trong khoang tlr
1:1 dén khoang 1:50, Theo mot khia canh, ty 1€ trong lugng ndm trong khoang tir 1:2
dén khoang 1:15. Theo khia canh khic, ty 1¢ trong luong nidm trong khoang tir 1:4 dén
khoang 1:10. Theo khia canh khéc, ty 1¢ trong luong 12 khoang 1:4. Theo khia canh khac,
ty 18 trong lugng 1 khoang 1:7,5. Theo khia canh khac, ty 1¢ trong Iuong 12 khoang 1:10.

Theo mdt phuwong an, hop chit thr nhit (vi dy, cac tién duoc chit
phosphat) va hop chét tht hai (vi dy, céc tidn dugc chét phosphat) dugc ding cho bénh
nhén & dang dugc phém rén (hodc cac dugce phém ran). Theo mot khia canh, dugc phim

thich hop dé dung theo dudng udng.
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Theo mdt phuong an, hop chét thir nhét (vi dy, céc tién dugc chat phosphat) va
hop chét thir hai (vi du, cdc tién dugc chét phosphat) duge dung cho bénh nhén & dang
duoc phdm 16ng (hodc céc duoc phim 16ng). Theo mét khia canh, dugc phim bao gdbm
nuéc va thich hop dé truyén.

Theo phuong 4n khic, hop chit thir nhat (vi du, céc tién dugc chét phosphat) va
hop chét thir hai (vi dy, céc tién duoc chét phosphat) dugce dung cho bénh nhén & dang
dwoc phim 16ng (riéng biét hodc trong cling dugc phdm) ma dugc phdm nay thich hop
d8 ding theo dudng trong da day, dudi da, trong miii, trong co hodc theo duong trong
tinh mach. Theo mot khia canh, (cac) dugc phdm 16ng thich hop dé dung theo dudng
trong da day. Theo khia canh khac, (cic) dugc phdm long thich hop dé dung theo dudng
duéi da. Theo khia canh khéc, (cac) duoc phém 1ong thich hop dé dung theo dudng
trong co. Theo khia canh khéc, (cac) dugc phim 1éng thich hop dé dung theo duong
trong tinh mach. Theo khia canh khéc, (cic) dugc phim long thich hop dé dung theo
duong trong mili.

Theo phuong 4n khéc, hop chét thir nhét (vi dy, céc tién duge chét phosphat) va
hop chét thit hai (vi du, cac tién duoc chit phosphat) dugc ding via dung theo dudng
rudt (vi du, trong héng trang, trong t4 trang) (riéng bi€t hodc trong cung duogc phém).
Cac hop chét néu trén c6 thé duoc dung (hodc "truyén") truc tiép vao trong rudt, vi du,
t4 trang hodc hdng trang bing mot dng dat thudng truc thong qua k§ thuat mé thong da
day ndi soi qua da, vi du, bing mét dng qua nga 6 bung bén ngoai va mot bng bén trong
rudt. Theo mdt khia canh, hop chét thtr nhét (vi dy, cac tién duogc chit phosphat) va hop
chét th hai (vi du, cac tién dugc chit phosphat) duge ding thong qua mot dng duoc dit
bang k¥ thuat mo thong da day hdng tring duéi man hinh X-quang. Theo khia canh
khac, hop chét thir nhét (vi duy, cac tidn dugc chét phosphat) va hop chét thi hai (vi du,
c4c tidn dugc chit phosphat) dugc ding thong qua mot dng dit theo dudng mili - té trang
tam thosi duge ludn véo bénh nhén ban ddu dé xéc dinh xem liéu bénh nhan c6 dap tmg
thuén loi v6i phuong phap didu tri hay khéng truéc khi éng duge dat cb dinh.

Theo mét s phuong 4n, néu hop chit tht nhat (vi dy, céc tién duogc chét
phosphat) va hop chét thi hai (vi dy, cac tidn dugc chit phosphat) dugc ding theo dudng
rudt, viéc dung co thé duoc thuc hién sit dung mot bom sach tay, nhu bom duogc ban

duéi tén thwong mai, CADD-Legacy Duodopa.RTM. pump®. Cu thé, hop, tai hodc lo
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chita hop chét tht nhét (vi du, c4c tién duge chét phosphat) va hop chét thir hai (vi dy,
c4c tién dugc chit phosphat) c6 thé dugc gén vio bom d8 tao ra hé phan phdi. Sau do,
hé phan phdi dugc nbi voi dng théng mili - t4 trang, clra qua nga b bung, 6ng ta trang
hodc 6ng hdng trang dé ding theo dudng rudt.

Theo mét phuong 4n, phuong phip bao gdm budc ding hop chét thir nhét (vi dy,
cac tidn duge chit phosphat) va hop chét thi hai (vi du, céc tién dugc chét phosphat)
(ctng nhau hodc riéng bit) cho bénh nhan gan nhu lién tuc trong thoi gian it nhit khoing
12 git. Theo céac khia canh bd sung, hop chét thir nhit (vi dy, cac tién duoc chit
phosphat) va hop chét thi hai (vi dy, cac tidn dugc chit phosphat) dugc ding gin nhu
lién tuc trong thoi gian it nhit khoang 16 gio, it nhét khoang 24 gid, khoang 2 ngay,
khoang 3 ngay, khoang 4 ngay, khoang 5 ngay, khoang 6 ngay, khodng mot tudn hozc
1au hon. Cu thé, hop chit thtr nhét (vi dy, céc tién dugc chat phosphat) va hop chét thir
hai (vi du, céc tién dwoc chét phosphat) c6 thé duge dung theo dudng dudi da gin nhu
lién tyuc trong thoi gian it nhdt khoang 16 gio.

F. Viéc dinh lidu va ndng d6 trong huyét twong

Theo mot phuong 4n, viéc dinh liu ciia hop chét thir nhét (vi dy, céc tién dugc
chét phosphat) va hop chét thi hai (vi dy, cac tién duoc chét phosphat) ding cho bgnh
nhan dugc hiéu chinh dé t6i wu héa dép img 1am sang dat dugc boi dbi twong (vi duy,
bénh nhan), didu ndy c6 nghia 13 t6i da héa thoi gian Bat chic ning (functional ON-
time) trong ngay bing cach gidm thidu dén muc thip nhét s lugng va khoang thoi gian
cua cac giai doan T4t (OFF-time) (tirc 13, vn dong chém) va giam thidu dén mirc thip
nhét thoi gian Bat (ON-time) c6 161 loan van dong gidm chirc ning.

Theo mét phuong 4n, lidu lugng hing ngdy ciia tién duoc chét L-dopa (tuc 13,
hop chét thit hai) dwoc ding cho bénh nhan theo cac phuong phap theo sang ché, vi du
¢6 thé nim trong khoang tir 20 dén khoang 1000000mg, khoang 20 dén khoang
100000mg, khoang 20 dén khoang 10000mg, khoang 20 dén khoang 5000mg, khoing
20mg dén khoing 4000mg, khoang 20mg dén khoang 3000mg, khoing 20mg dén
khoang 2000mg, hodc khoang 20mg dén khoang 1000mg mdi ngay. Cu thé, tién duogc
chit L-dopa phosphat, cu thé hon nita tién dugc chét L-dopa 3’-monophosphat, tién
dugc chit L-dopa 4’-monophosphat va/hogc tién duoc chit L-dopa 3’,4’-diphosphat

duoc dung theo céac lidu lwong hing ngay néu trén.
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Theo mot phuong &n, lidu lugng hang ngay ctia tién dugc chit carbidopa (tic 1,
hop chét thir nhét) ding cho bénh nhén theo céc phuong phép theo sang ché, vi du ¢6
thé nim trong khodng tir tir Omg dén khoang 2500mg, Omg dén khoang 1250mg, tir Omg
dén khoang 1000mg, tir Omg dén khoang 750mg, tir Omg dén khoang 625mg, tir Omg
dén khoang 500mg, tir Omg dén khoang 375mg, tir Omg dén khoang 250mg, hodc tir
5mg dén khoang 125mg mdi ngay. Cu thé, tién duge chit carbidopa phosphat, cu thé
hon nita 13 tién dwoc chét carbidopa 3’-monophosphat, tién duge cht carbidopa 4’-
monophosphat va/hodc tidn dugc chit carbidopa 3’,4’-diphosphat dugc dung theo cac
lidu luong hing ngay néu trén.

Theo mot s6 phuong 4n, lwong hop chét thit nhit va lugng hop chét thi hai dugc
dung sao cho khi két hop, chiing du dé dat dwge mirc L-dopa huyét twong & bénh nhin
it nhat khoang 100ng/mL. Theo mdt khia canh, mirc L-dopa huyét tuong it nhét khoang
200ng/mL. Theo khia canh khéc, mic L-dopa huyét tuong it nhét khoang 300ng/mL.
Theo khia canh khic, mic L-dopa huyét tuong it nhét khoang 400ng/mL. Theo khia
canh khac, mic L-dopa huyét tuong it nhét khoang 500 ng/mL. Theo khia canh khac,
mirc L-dopa huyét tuong it nhét khoang 600 ng/mL. Theo khia canh khéac, mic L-dopa
huyét twong it nhét khoang 700 ng/mL. Theo khia canh khac, mic L-dopa huyét tuong
it nhit khoang 800 ng/mL. Theo khia canh khéc, mirc L-dopa huyét twong it nhdt khoang
900 ng/mL. Theo khia canh khac, mirc L-dopa huyét trong it nhit khoang 1000 ng/mL.
Theo khia canh khac, mic L-dopa huyét twong it nhét khoang 1500 ng/mL. Theo khia
canh khac, mtc L-dopa huyét tuong it nhit khoang 2000 ng/mL. Theo khia canh khac,
miurc L-dopa huyét twong it nhét khoang 3000 ng/mL. Theo khia canh khéc, mirc L-dopa
huyét tuong it nhét khoang 4000 ng/mL. Theo khia canh khac, mirc L-dopa huyét tuong
it nhit khoang 5000 ng/mL. Theo khia canh khéc, mirc L-dopa huyét tuong it nhét
khoéng 6000 ng/mL. Theo khia canh khac, mitc L-dopa huyét tuong it nhét khoang 7000
ng/mL. Theo khia canh khéc, mirc L-dopa huyét twong it nhét khoang 8000 ng/mL. Theo
khia canh khéc, méc L-dopa huyét twong it nhét khoang 9000 ng/mL. Cu thé, hop chit
thit nhét c6 thé 13 tidn dugc chét carbidopa phosphat, cu thé hon nita 13 tién duge chit
carbidopa 3’-monophosphat, tidn duoc chét carbidopa 4’-monophosphat va/hodc tién

duoc chét carbidopa 3’,4’-diphosphat. Cu thé, hop chét thi hai c6 thé 12 tién dugc chit
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L-dopa phosphat, cu thd hon nita tién dugc chit L-dopa 3’-monophosphat, tién duoc
chéit L-dopa 4’-monophosphat v&/hogic tién dugc chit L-dopa 3°,4’-diphosphat.

Theo mot sb phuong 4an, lugng hop cﬁét thir nhit va luong hop chét thtt hai dugce
diing sao cho khi két hop, ching du dé dat duoc mirc L-dopa huyét trong nim trong
khoang tir 10ng/mL dén khoang 9000ng/mL. Theo mdt khia canh, mirc L-dopa huyét
twong nim trong khoéang tir 10ng/mL dén khoang 8000ng/mL. Theo khia canh khac,
mutc L-dopa huyét trong ndm trong khoang tir 25ng/mL dén khoang 6000ng/mL. Theo
khia canh khéc, mirc L-dopa huyét twong ndm trong khoang tir 50ng/mL dén khoang
4000ng/mL. Theo khia canh khac, mirc L-dopa huyét twong ndm trong khoang tir 100
ng/mL dn khoéng 2000 ng/mL. Theo khia canh khac, murc L-dopa huyét tuong nim
trong khoang tir 25 ng/mL dén khoang 1200 ng/mL. Theo khia canh khéc, mic L-dopa
huyét tuong ndm trong khoang tir 10 ng/mL dén khoang 500 ng/mL. Theo khia canh
khéc, mitc L-dopa huyét twong nim trong khoang tir 25 ng/mL dén khoang 500 ng/mL.
Cu thé, hop chét thr nhét c6 thé 13 tién dugc chét carbidopa phosphat, cu thé hon nita 13
tidn dugc chét carbidopa 3’-monophosphat, tidn dugc chét carbidopa 4’-monophosphat
va/hogc tidn dugc chét carbidopa 3’,4’-diphosphat. Cu thé, hop chét thit hai c6 thé 1a
tién dugc chit L-dopa phosphat, cu th® hon nita tién dugc chit L-dopa 3’-
monophosphat, tién duoc chit L-dopa 4’-monophosphat va/hodc tidn duoc chit L-dopa
3’,4’-diphosphat.

Theo mot sb phuong an, cac khoang ndng d6 L-dopa md ta & trén c6 thé duoc
duy tri trong khoéang thoi gian it nhét khoang 1 gio, 2 giv, 3 gid, 4 giv, 5 giv, 6 gio, 7
gio, 8 giv, 9 giv, 10 giv, 11 gio, 12 gid, 13 gio, 14 givy, 15 gio, 16 gio, 17 gio, 18 gio,
19 gio, 20 gid, 21 gid, 22 giv, 23 gid hodc khoang thoi gian it nhit 24 gio.

G. Céc mitc tidn dugc chét L-dopa phosphat va tidn duoc chit carbidopa phosphat trong
huyét twrong mau.

P43 phat hién ra ring, theo mot s phuong 4n, sau khi ding hop cht thir nhét va
hop chét tht hai, ndng d6 bit ngd cua hop chit thir hai, tic 13, tién dwgc chét L-dopa
phosphat, gift nguyén trong huyét trong méu va khong chuyén thanh L-dopa. Ngoai ra,
¢ thé c6 ndng d6 bt ngd cuia hop chét thi nhét, tirc 13, tién dugc chit carbidopa
phosphat, ndng dd nay git nguyén trong huyét tuong mau va khong chuyén thanh
carbidopa. Mot cach bét ngd, tidn duoc chéit L-dopa phosphat va/hodc tidn duoc chét
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carbidopa phosphat cé thé gift nguyén trong huyét trong mau trong toan b thoi gian
truyén lién tuc hop chét thir nhit va/hodc hop chit thi hai.

Do d6, theo mdt s6 phuong 4n, viéc ding hop chét thir nhét va thir hai din dén
mirc tién duoc chit L-dopa phosphat trong huyét twong nim trong khoang tir Ong/mL
dén khoang 3600ng/mL, tir khoang 1ng/mL dén khoang 3600ng/mL, hodc tir khoang
10ng/mL dén khoang 3600ng/mL. Theo mot khia canh, mirc tién dugc chét L-dopa
phosphat trong huyét twong ndm trong khoang tir 10ng/mL dén khoang 3200ng/mL.
Theo khia canh khac, mirc tin dugc chét L-dopa phosphat trong huyét tuong nam trong
khoéang tir 25ng/mL dén khoang 2800ng/mL. Theo khia canh khac, mirc tién duoc chét
L-dopa phosphat trong huyét twong nam trong khoang tir 50 ng/mL dén khoang 2400
ng/mL. Theo khia canh khac, mirc tién duge chit L-dopa phosphat trong huyét trong
ndm trong khoang tir 10 ng/mL dén khoang 2000 ng/mL. Theo khia canh khac, mic tién
duoc chét L-dopa phosphat trong huyét tuong nim trong khoang tir 25 ng/mL dén
khoang 1600 ng/mL. Theo khia canh khéc, mirc tién dugc chit L-dopa phosphat trong
huyét tuong nim trong khoang tir 25 ng/mL dén khoang 1200 ng/mL. Theo khia canh
khac, mue tién dugc chét L-dopa phosphat trong huyét twong nim trong khoang tir 10
ng/mL dén khoang 800 ng/mL. Theo khia canh khac, muc tién duogc chéat L-dopa
phosphat trong huyét tuong ndm trong khoang tir 10 ng/mL dén khoang 400 ng/mL.
Theo khia canh khéac, mirc tidn dugc chét L-dopa phosphat trong huyét tuong nim trong
khoang tir 10 ng/mL dén khoang 200 ng/mL. Theo khia canh khac, mtte tién dwgc chit
L-dopa phosphat trong huyét trong nam trong khoéang tir 10 ng/mL dén khoang 100
ng/mL.

Theo mot s6 phuong 4n, viéc ding hop chat thi nhit va thit hai din dén muc tién
duoc chét carbidopa phosphat trong huyét tuong ndm trong khoang tir Ong/mL dén
khoang 600ng/mL, tir khoang 1ng/mL dén khoang 600ng/mL hogc tir khoing 10ng/mL
dén 600ng/mL. Theo mot khia canh, mirc tidn dugc chit carbidopa phosphat trong huyét
tuong nam trong khoang tir 10ng/mL dén khoang 500ng/mL. Theo khia canh khac, mirc
tidn dugc chét carbldopa phosphat trong huyét tuong nim trong khoéng tir 10ng/mL dén
khoang 400ng/mL Theo khia canh khac, mirc tidn dugc chit carbidopa phosphat trong
huyét tuong nidm trong khoang tir 10ng/mL dén khoang 300 ng/mL. Theo khia canh
khac, mirc tién dugc chit carbidopa phosphat trong huyét tvong nim trong khoang tir
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10ng/mL dén khoang 200 ng/mL. Theo khia canh khéc, mirc tidn dugc chét carbidopa
phosphat trong huyét trong nim trong khoang tir 10ng/mL dén khoang 100 ng/mL. Theo
khia canh khac, mirc tién duoc chit carbidopa phosphat trong huyét twong nim trong
khoang tir 25 ng/mL dén khoang 600 ng/mL. Theo khia canh khéac, mirc tidn duoc chat
carbidopa phosphat trong huyét tuong ndm trong khoang tr 25 ng/mL dén khoang 500
ng/mL. Theo khia canh khéc, mitc tién dugc chét carbidopa phosphat trong huyét twong
ndm trong khoang tr 25 ng/mL dén khoang 400 ng/mL. Theo khia canh khac, mirc tién
dwoc chét carbidopa phosphat trong huyét twong ndm trong khodng tir 25 ng/mL dén
khoang 300 ng/mL. Theo khia canh khac, mic tidn dugc chét carbidopa phosphat trong
huyét trong ndm trong khoang tir 25 ng/mL dén khoang 200 ng/mL. Theo khia canh
Kkhéc, muc tidn duoc chit carbidopa phosphat trong huyét trong ndm trong khoang tir
25 ng/mL dén khoang 100 ng/mL.

Céc khoang ndng do tién duogc chét L-dopa phosphat va/hodc céc khoang ndng
5 tién dugc chét carbidopa phosphat trong huyét twong c6 thé duoc duy tri trong khodng
thoi gian it nhét khoang 1 gio, 2 giod, 3 giv, 4 giv, 5 giv, 6 gio, 7 gio, 8 gio, 9 gio, 10
gio, 11 gio, 12 gio, 13 gio, 14 gig, 15 gid, 16 gio, 17 gio, 18 giv, 19 gio, 20 giv, 21 gio,
22 gidy, 23 gid, hodc it nhét 24 gid. Ngoai ra, cac khoang ndng do tién dugc chat L-dopa
phosphat va/hodc khoang ndng do tidn dugc chét carbidopa phosphat ¢6 thé duoc duy
tri & cac khoang gidn cach ngdy ndy qua ngay khac néu trén, vi du, 2 ngay, 3 ngay, 4
ngdy, 5 ngdy, 6 ngdy, 7 ngdy, v.v.. Khong bi rang budc bdi ly thuyét, didu niy c6 thé
gitip cho viéc dung lién tuc hop chét thi nhit va thi hai (cting nhau hodc riéng biét).

Theo mdt s6 phuong 4n, lugng hop chét th nhét va lugng hop chét th hai dugc
diing sao cho ching da dé duy tri dugc muc carbidopa huyét tuong thip hon khoang
2500ng/mL. Theo mdt khia canh, mirc carbidopa huyét tuong thdp hon khoang
2000ng/mL. Theo khia canh khéc, mitc carbidopa huyét twong thip hon khoang

1500ng/mL. Theo khia canh khic, mirc carbidopa huyét twong thip hon khoang 1000

ng/mL. Theo khia canh khac, miic carbidopa huyét tuong thip hon khoang 500 ng/mL.
Theo khia canh khéac, mitc carbidopa huyét tuong thdp hon khoang 250 ng/mL. Theo
khia canh khac, muc carbidopa huyét tuong thAp hon khoang 100 ng/mL. Theo khia
canh khéac, mirc carbidopa huyét trong thip hon khoang 50 ng/mL. Theo khia canh khac,
muc carbidopa huyét twong thip hon khoéng 25 ng/mL.
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Theo mdt s6 phuong 4n, cac khoang ndng dd carbidopa huyét tuong mo ta & trén
duoc duy tri trong khoang thoi gian it nhit khoang: 1 gio, 2 gid, 3 gio, 4 gio, 5 giv, 6
gid, 7 gio, 8 gid, 9 giv, 10 giv, 11 giv, 12 giv, 13 gio, 14 gid, 15 gio, 16 gio, 17 gio, 18
gidy, 19 gio, 20 gid, 21 giv, 22 giv, 23 gid, hodc it nhét 24 gio.
H. Tai nap phosphoro

Theo mdt s6 phuong 4n, lugng hop chét thir nhit va luong hop chét thir hai c6
thé duoc ding cho dbi tugng va dat dugc lwgng phospho 14y vao it hon khoang 2000
mg/ngay, hodc it hon khoang 2500 mg/ngay hoic it hon khoang 3000 mg/ngay. Gi tri
3000 mg/ngay 1a mirc giéi han trén 14y vao dugc chép nhén c6 thé dung nap dugc. Xem
trong tai liéu DRI Dietary Reference Intakes for Calcium, Phosphorus, Vitamin D va
Fluoride tai trang web c6 dia chi www.nap.edw/ctalog/5776, Theo c4c phuong 4n khac,
viée dua cdc ndng db tri lidu clia hop chét thi nhét va thir hai vao ddi twong din dén
tdng tai nap phospho ndm trong khoang tir 350 mg/ngay dén khoang 550 mg/ngay, hodc
tir khoang 400 mg/ngay dén khoang 500 mg/ngdy, hodc tlr khoang 400 mg/ngay dén
khoang 450 mg/ngdy, hodc khoang 427 mg/ngay. Luong phospho 14y vao trung binh
trong ché @b &n cua ngudi dan My 1a xép xi 1500 mg/ngdy. Xem trong Ervin R.B., et al.
2004, Dietary intake of selected minerals for the United States population: 1999-2000,
Adv Data. Apr 27;(341):1-5, Do do, tiép xtic téng cong ciia phospho tir viéc sit dung
hop chit thit nhat va thir hai c6 thé ndm trong khoang tir 1850 mg/ngay dén khoang 2000
mg/ngay, hodc tir khoang 1900 mg/ngay dén khoang 1950 mg/ngay hodc khoang 1927
mg/ngay, luong nay thip hon déng ké so v&i mire gidi han trén 14y vao dugc chép nhan
6 thé dung nap dugc 12 3000 mg/ngay.
VI. Str dung ddng thdi va/hodc ligu phap didu tri bd sung

Phuong phép diéu tri duge bdc 19 trong phin mb ta tiy ¥ ¢6 thé bao gdbm thém
budc ding mot hodc nhiéu c4c tac nhan tri liéu trong diéu tri bénh Parkinson (vi dy, tac
nhan chéng Parkinson) ngoai tidn duoc chit L-dopa va tidn duoc chit carbidopa. Theo
mét phuong 4n, (c4c) thc nhan tri lidu bd sung duge chon tir nhém bao gdm céc chét te
ché men decacboxylaza khac véi carbidopa (vi du, benserazide), cic chit rc ché men
catechol-0-metyl transferaza (“COMT”) (vi du, entacapone va tolcapone), va cac chét
{tc ché men monoamin oxidaza A (“MAO-A") hodc cac chét tc ché men monoamin

oxidaza B (“MAO-B”) (vi dy, moclobemide, rasagiline, selegiline, va safinamide). Theo
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mét khia canh, (cac) tac nhan tri li€u bd sung dugc chon tir nhom bao g6m céc chét
ché men decacboxylaza khac véi carbidopa. Theo khia canh khac, (cAc) tc nhan tri li€u
bd sung duge chon tir nhém bao gdm cac chét tc ché COMT, nhu entacapone. Theo
Kkhia canh khéc, (c4c) tdc nhén tri liéu bd sung duge chon tir nhém bao gdm céc chét e
ch& MAO-A. Theo khia canh khac, (c4c) tac nhén tri liéu bd sung dugc chon tir nhém
bao gdm cac chét trc ché MAO-B.

Céc tac nhan tri lidu bd sung va hop chét thir nhat va tht hai ¢6 thé dugc dung
cling nhau hogc riéng biét; va co ban dbng thoi hodc tudn ty v&i nhau. Ngoai ra, cac tac
nhan tri liéu bd sung va hop chét thir nhét va thir hai c6 thé & dang bao ché riéng bigt ma
chung co thé giéng nhau hodc khac nhau. Vi dy, entacapone co thé duogc str dung theo
kiéu bd sung va c6 thé dugc phan phbi theo dudng ubng, va hop chét thir nhét va thi
hai thao luin & ddy c6 thé dugc dung theo dudng dudi da (riéng biét hodc cung nhau
trong cung dugc phém). Ngoai ra, céc tic nhén trj liéu va hop chit thir nhét va thit hai
tiy y c6 thé duoc déng goéi cing nhau, vi du trong mot ngan chira duy nhat hogc trong
nhiéu ngin chtra trong modt bao goéi bén ngoai duy nhét hoic dugc trinh bay ddng thoi
trong bao go6i riéng biét (“trinh bay chung”).

Theo céch twong ty, duge phim theo sng ché tiy ¥ c6 thé chira thém mot hodc
nhidu tac nhan tri 1iéu bd sung trong didu tri bénh Parkinson nhu d3 md t& & trén.

VII. Cac bd kit

Sang ché ciing dé cap dén cac bd kit bao g(“)m mdt hodc nhiéu dang bao ché duoc
chira tién dugc chét carbidopa phosphat; cac bd kit bao gém mot hodc nhiéu dang bao
ché duogc chira tién dugc chét L-dopa phosphat; va cac b kit bao gdm mot hodc nhiéu
dang bao ché duogc chira ca hai tidn dwoc chit carbidopa phosphat va tidn dugc chit L-
dopa phosphat. B kit tily y c6 thé bao gbm mdt hodic nhidu tac nhan tri liéu bd sung
va/hoic cac hudng dan, vi du, cac hudng din vé st dung bd kit dé diéu tri cho bénh nhan
bi bénh Parkinson va tinh trang két hop.

Theo mot phuong an, bd kit bao gbm dang bao ché duge thir nhit, trong d6 dang
bao ché duoc thir nhat chira hop chét thir nhét twong tmg vé cAu trie véi cong thie (D),
hozc mubi duge dung cuia hop chét ndy. Theo mot khia canh, b kit bao gbm dang bao
ché duoc thir hai chira hop chét thir hai tuong (mg vé céu tric v6i cong thie (IT), hodc

mudi dugce dung cuia hgp chét ndy. Theo khia canh khéc, dang bao ché dugc thr nhét
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con chita hop chit thit hai twong tng v& chu tric véi cong thic (II), hodc mubi duoc
dung cta hop chét nay. Theo khia canh khic, dang bao ché duoc thir nhét va néu c6 thé
4p dung dugc, dang bao ché dugc thir hai 13 cac da‘ng bao ché dugc 1ong.

Khi dopamin 13 hop chét dbi xémg, cac phuong 4n khic nhau thao luén & trén
tidm nang c6 thé dugc 1am thich tmg dé st dung cung véi tidn dugc chit D-dopa
phosphat hodc chét triét quang ctia tidn duge chit D-dopa phosphat va tidn duoc chét L-
dopa phosphat thay cho tién dugc chét L-dopa phosphat.

VIIL C4c dang da hinh cta tién dugc chit L-Dopa va tién duoc chét carbidopa

Céc dang tinh thé dic biét ciia tién duoc chét L-dopa va tién dugc cht carbidopa
mb ta & trén cling d3 duoc nhan dang va duge md ta & day. Cu thé hon nita, cac dang
tinh thé nhu vay 1a L-dopa 4’-monophosphat anhydrat (i), L-dopa 4’-monophosphat
anhydrat (ii), L-dopa 3’-monophosphat, L-dopa 3’,4’-diphosphat trihydrat, carbidopa
4’-monophosphat trihydrat, carbidopa 4’-monophosphat dihydrat, carbidopa 4’-
mqnophosphat dehydrat, carbidopa 3’-monophosphat (i), carbidopa 3’-monophosphat
(i), va mubi carbidopa 3’,4’-diphosphat natri.

A. Céc dang da hinh tién duge chat L-dopa

Tinh thé rn L-dopa 4’-monophosphat anhydrat (i) ¢6 thé duge nhan dang bing
céc dinh dic trung trong mAu nhifu xa bot tia X cia né (Fig. 13). Mot ngudi ¢6 hidu biét
trung binh trong linh vuc héa hoc phan tich s& ¢ kha niing nhin dang mdt cach dé dang
L-dopa 4’-monophosphat anhydrat (i) rin chi bing mdt dinh dic trung nao do trong mau
nhidu xa bdt tia X ctia né. Do d6, theo mdt hodc nhidu phuong n, tinh thé L-dopa 4’-
monophosphat anhydrat (i) duge dé cap biéu thi it nhét 1, it nhét 2, it nhit 3, it nhat 4, it
nhét 5, it nhét 6, it nhét 7, it nhAt 8, it nhét 9, it nhét 10, ftnhét 11, it nhat 12, it nhit 13,
it nhit 14 hoiic 15 dinh dic trung trong mAu nhidu xa bdt tia X tai céc gid tri hai theta
béng 10,261+0,20, 12,053+0,20, 13,759+0,20, 14,932+0,20, 16,147+0,20, 16,718+0,20,
17,3440,20, 19,254+0,20, 20,654+0,20, 22.078+0,20, 23,599+0,20, 24,198+0,20,
25,898:0,20, 26,338+0,20, va 27,117+0,20. Cac thong sb & don vi tinh thé hoc cua L-
dopa 4’-monophosphat anhydrat (i) cling thu dugc va duge xac dinh khi: a bang 7,0508
A, b bing 10,6253 A, ¢ biing 14,7588 A, ¢ tao ra thé tich 6 bang 1105,68 A3, trong d6

mdi mot a, b, va ¢ 12 d§ dai dai dién ciia mang tinh the.
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Tinh thé rén L-dopa 4’-monophosphat anhydrat (ii) c6 thé duge nhan dang bang
c4c dinh dic trung trong mAu nhidu xa bdt tia X cta né (Fig. 14). Mot ngudi ¢6 hidu biét
trung binh trong linh vyuc hoa hoc phén tich s& c6 kha nang nhan dang mot cach dé dang
L-dopa 4’-monophosphat anhydrat (ii) rdn chi bang mdt dinh dic trung ndo dé trong
m3u nhidu xa bt tia X ciia né. Do d6, theo mdt hoc nhidu phuong 4n, tinh thé L-dopa
4’-monophosphat anhydrat (ii) dugc d& cap biéu thi it nhét 1, it nhét 2, it nhét 3, it nhit
4, it nhét 5, it nhit 6, it nhét 7, it nhit 8, it nhédt 9, it nhat 10, it nhét 11, it nhét 12, it nhét
13, it nhit 14 hojic 15 dinh dic trung trong mau nhidu xa bt tia X tai cc gid tri hai theta
bing 8,468+0,20, 10,234+0,20, 11,821+0,20, 13,0840,20, 13,503+0,20, 15,48+0,20,
15,848+0,20, 16,513+0,20, 18,447+0,20, 19,346+0,20, 20,239+0,20, 21,139+0,20,
24.221+0,20, 24,865+0,20, 25,647+0,20.

Tinh thé rén L-dopa 3’-monophosphat ¢6 thé dugc nhén dang bing cac dinh dic
trung trong mAu nhiu xa bt tia X cta nd (Fig. 15). Mot ngudi c6 hidu biét trung binh
trong linh vuc héa hoc phén tich s€ ¢6 kha ning nhéin dang mot cach dé dang L-dopa 3’-
monophosphat rén chi bing mot dinh dic trung nao d6 trong mau nhidu xa bot tia X cua
nd. Do d6, theo mdt hodc nhiéu phuong 4n, tinh thé L-dopa 3’-monophosphat dugc deé
cap biéu thi it nhAt 1, it nhit 2, {t nhdt 3, it nhét 4, it nhét 5, it nhét 6, it nhét 7, it nhat 8,
it nhit 9, it nhét 10, it nhat 11, it nhét 12, it nhat 13, it nhit 14 hogc 15 dinh dic trung
trong mAu nhidu xa bdt tia X tai céc gia tri hai theta bing 8,662+0,20, 11,286+0,20,
15,079+0,20, 15,678+0,20, 16,786+0,20, 17,288+0,20, 18,438+0,20, 19,682+0,20,
20,946+0,20, 22,188+0,20, 22,671+0,20, 23,088+0,20, 24,144+0,20, 24,744+0,20, va
25,383+0,20.

Tinh thé rin L-dopa 3’,4’-diphosphat trihydrat c6 thé dugc nhan dang bang céc
dinh dic trung trong mAu nhifu xa bt tia X ciia n6 (Fig. 16). Mot ngudi c6 hiéu biét
trung binh trong linh vuc héa hoc phén tich s& c6 kha niing nhin dang mdt cach dé dang
L-dopa 3°,4’-diphosphat trihydrat rin chi bang mot dinh dic trung ndo do trong mau
nhiu xa bot tia X ciia n6. Do d6, theo mdt hogc nhiéu phuong an, tinh thé L-dopa 3°,4’-
diphosphat trihydrat dugc d& cap biu thi it nhat 1, it nhét 2, it nhit 3, it nhit 4, it nhét
5, it nhét 6, it nhét 7, it nhét 8, it nhét 9, it nhét 10, it nhét 11, it nhét 12, it nht 13, it
nhét 14 hodc 15 dinh d3c trung trong mau nhiéu xa bot tia X tai cac gia tri hai theta bang
7,118+0,20, 10,342+0,20, 11,355+0,20, 12,161+0,20, 14,201+0,20, 17,36+0,20,
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17,632+0,20, 19,196+0,20, 19,444+0,20, 20,83+0,20, 21,504+0,20, 22,491+0,20,
23,085+0,20, 24,487+0,20, va 25,11+0,20.
B. Cac dang da hinh tién dwoc chét carbidopa

Tinh thé rén carbidopa 4°-monophosphat trihydrat cé thé dugc nhan dang bing
céc dinh dic trung trong mAu nhiéu xa bdt tia X ciia n6 (Fig. 17). Mot ngudi ¢6 hiéu biét
trung bi trong linh vyc héa hoc phan tich s& c6 kha ning nhan dang mot cach d€ dang
carbidopa 4’-monophosphat trihydrat rin chi bing mdt dinh dc trung nao dé trong miu
nhiéu xa bdt tia X cua nd. Do d6, theo mot hodc nhidu phuong 4n, a tinh thé carbidopa
4’-monophosphat trihydrat duoc dé cap bidu thi it nhit 1, it nhét 2, it nhét 3, it nhét 4, it
nhéit 5, it nhét 6, it nhét 7, it nhét 8, it nhét 9, it nhit 10, it nhdt 11, it nhét 12, it nhét 13,
it nhét 14 hodc 15 dinh dc trung trong mau nhidu xa bt tia X tai cdc gi tri hai theta
bing 7,484+0,20, 10,05+0,20, 11,971+0,20, 13,085+0,20, 14,923+0,20, 16,095+0,20,
16,85+0,20, 17,359+0,20, 17,635+0,20, 19,269+0,20, 19,544+0,20, 21,842+0,20,
22.578+0,20, 22,921%0,20, va 23,822+0,20. Céc thong s6 & don vi tinh thé hoc cua
carbidopa 4’-monophosphat trihydrat cling thu dugc va duoc x4c dinh khi: a _béng
70226 A, b bing 9,4565 A, ¢ bing 23,615 A, dé tao ra thé tich 6 bing 1568,25 A%, trong
46 m3i mot a, b, va ¢ 13 dd dai dai dién ctia mang tinh thé.

Tinh thé rén carbidopa 4’-monophosphat dihydrat c6 thé dugc nhan dang bang
céc dinh dic trung trong miu nhifu xa bot tia X cta no (Fig. 18). Mot ngudi ¢6 hiéu biét
trung binh trong linh vuc hoa hoc phén tich s& ¢ kha ning nhan dang mot cach dé dang
carbidopa 4’-monophosphat dihydrat rin chi bang mot dinh ddc trung nao d6 trong mAu
nhiéu xa bot tia X cua nd. Do d6, theo mdt hodc nhidu phuong 4n, a tinh thé carbidopa
4’-monophosphat dihydrat duoc d& cap biu thi it nhét 1, it nhét 2, it nhit 3, it nhat 4, it
nhdt 5, it nhét 6, it nhAt 7, it nhét 8, it nhit 9, it nhét 10, it nhat 11, it nhét 12, it nhat 13,
it nhét 14 hodic 15 dinh dic trumg trong mAu nhidu xa bt tia X tai cac gid tri hai theta
bing 7,925+0,20, 10,28+0,20, 12,344+0,20, 15,002+0,20, 15,841+0,20, 16,158+0,20,
17,565+0,20, 18,506+0,20, 19,058+0,20, 19,473+0,20, 19,702+0,20, 20,188+0,20,
20,668+0,20, 22,37+0,20, va 24,167+0,20.

Tinh thé rén carbidopa 4’-monophosphat dehydrat c6 thé duoc nhan dang bing
céc dinh dic trung trong mAu nhifu xa bot tia X ctia n6 (Fig. 19). Mot nguoi ¢6 hiéu biét
trung binh trong linh vuc héa hoc phén tich s& ¢6 kha niing nhdn dang mdt cach dé dang
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carbidopa 4’-monophosphat dehydrat rin chi bing mdt dinh dic trung ndo d6 trong miu
nhiéu xa bot tia X ctia nd. Do d6, theo mot hodc nhidu phuong 4n, tinh thé carbidopa 4’-
monophosphat dehydrat dugc d& cap biéu thi it nhét 1, it nhit 2, it nhét 3, it nhat 4, it
nhit 5, it nhét 6, it nhat 7, it nhit 8, it nhit 9, hogc it nhit 10 dinh dic trung trong mAu
nhidu xa bot tia X tai céc gia tri hai theta bang 9,492+0,20, 10,528+0,20, 15,356+0,20,
15,907+0,20, 16,165+0,20, 17,933+0,20, 18,737+0,20, 19,429+0,20, 21 ,176+0,20, va
22,626+0,20.

Tinh thé réin carbidopa 3’-monophosphat (i) c6 thé dugc nhin dang bang cac dinh
dic trung trong mAu nhiéu xa bot tia X cta né (Fig. 20). Mot nguoi ¢6 hiéu biét trung
binh trong linh vuc hoa hoc phan tich s& c6 kha nang nhin dang mdt cach dé dang
carbidopa 3’-monophosphat (i) rén chi bing mot dinh ddc trung nao do6 trong mAu nhiéu
xa bot tia X clia né. Do do, theo mdt hogc nhiéu phuong an, a tinh thé carbidopa 3’-
monophosphat (i) duoc d& cap biéu thi it nht 1, it nhét 2, it nhét 3, it nhit 4, it nhét 5, it
nht 6, it nhét 7, it nhét 8, it nhét 9, hodc it nhdt 10 dinh dic trung trong mAu nhiéu xa
bot tia X tai cac gid tri hai theta bang 9,171%0,20, 13,539+0,20, 14,23+0,20,
15,589+0,20, 15,979:£0,20, 18,394+0,20, 18,832+0,20, 19,315+0,20, 22,143+0,20, va
22,81+0,20.

Tinh thé rin carbidopa 3’-monophosphat (ii) c6 thé dugc nhan dang bing céc
dinh dic trung trong mAu nhidu xa bdt tia X ctia nd (Fig. 21). Mot ngudi c6 hidu biét
trung binh trong linh vuc héa hoc phan tich s& c6 kha ning nhan dang mot cach dé dang
carbidopa 3’-monophosphat (ii) rin chi bing mét dinh d3c trung nao do trong mAu nhiéu
xa bot tia X ctia n6. Do d6, theo mot hodc nhiéu phwong 4n, tinh thé carbidopa 3’-
monophosphat (ii) dugc d& cap biéu thi it nhét 1, it nhét 2, it nhét 3, it nhit 4, it nhit 5,
it nht 6, it nhAt 7, it nht 8, it nhit 9, hogc it nhat 10 dinh dfc trung trong mAu nhifu xa
bot tia X tai cac gia tri hai theta b%mg 4,433+0,20, 8,917+0,20, 9,654+0,20, 13,1 92+0,20,
15,288+0,20, 15,747+0,20, 17,886+0,20, 19,291+0,20, 20,554+0,20, va 21,797.

Mubi carbidopa 3°,4’-diphosphat natri tinh thé rén c6 thé dugc nhan dang bang
céc dinh dic trung trong miu nhidu xa bot tia X ctia n6 (Fig. 22). Mot ngudi c6 hidu biét
trung binh trong linh vuc héa hoc phén tich s& c6 kha ning nhin dang mdt cich dé dang
mubi carbidopa 3°,4’-diphosphat natri rén chi bang mot dinh d3c trung nao do6 trong mau

nhiéu xa bot tia X ctia né. Do d6, theo mot hodc nhiéu phuong 4n, mudi carbidopa 3°,4’-
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diphosphat natri két tinh dwoc d& cp biéu thi it nhét 1, it nhét 2, it nhat 3, it nhét 4, it
nhit 5, it nhét 6, it nhit 7, it nhét 8, it nhét 9, it nhit 10, it nhit 11, it nhét 12, it nhit 13,
it nhit 14 hojc 15 dinh diic trung trong mau nhiéu xa bot tia X tai céc gia tri hai theta
bing 5,852+0,20, 6,861+0,20, 7,338+0,20, 11,159+0,20, 11,729+0,20, 12,953+0,20,
13,714+0,20, 14,381+0,20, 14,686+0,20, 15,479+0,20, 16,676+0,20, 17,179+0,20,
17,592+0,20, 18,861+0,20 va 20,305+0,20.

Duoc phim va dugc phdm phbi hop chira céc dang da hinh L-dopa va carbidopa
md ta & trén cling duge dy dinh. Do d6, theo mot hodc nhiéu phuong 4n, dugc phim va
dugc phdm phéi hop chita cac dang da hinh L-dopa va carbidopa mé ta & trén dugc aé
cap. Cu thé, phuong phap didu tri bénh Parkinson bing cach ding dugc phim chira mot
hodc nhiéu dang da hinh L-dopa va carbidopa dugc nhén dang bing cac dinh dic trung
trong c4c mAu nhifu xa bot tia X cla mot hinh v& bt ky trong sb cac hinh v& trén cac
Fig. 13-22 duogc d cép.

Phan tich nhidu xa bot tia X (PXRD) cuia cic mAiu duoc tién hanh theo cach sau.
Chc miu dé phan tich nhiu xa tia X dugc didu ché bing céch trai méau theo mot 16p
moéng trén gid gilt mAu va dan phing nhe nhang mau bing lam kinh. Vi dy, mAu c6 thé
d3 duoc nghién thanh bt min bang c¢bi va chiy hodc bang céc lam kinh tﬁﬁy tinh d6i
v6i cac mau véi lugng giGi han. Céc mau dugc hoat dong theo mdt trong ba cAu hinh:
gi4 gitt khéi 16n hinh tron, tAm thach anh nén cét 0 hogc gia 45 ban soi néng (14p twong
tu vao tAm nén cét 0).

Céc mAu nhidu xa duoc tip hop sir dung may nhiéu xa Inel G3000 c6 trang bi bo
phén tao don sic germani chum t6i @& cung cép birc xa Cu-Ka1. Thiét bi phat sinh tia X
duogc van hanh tai dién thé 40 kV va dong dién 30mA. May nhiu xa Inel G3000 duogc
trang bi by do nhay vi tri gidm sat moi dit liéu nhiéu xa ddng thoi. Bo do dugc higu
chuén biing céch tap hop chim tryc tiép duoc 1am yéu trong thoi gian 7 gidy theo céc
khoéng gian cach 1 d trong pham vi géc 2 theta 90 d0. Viéc hi¢u chudn duoc kiém tra
dua vao tiéu chudn tham chiéu v tri dudng silicon (NIST 640c). Céc mau dugc dit 1én
gia gilt miu bing nhom va duge dan phéng bang lam kinh thuy tinh.

Theo cich khéc, nhidu xa bdt tia X co thé dugc thuc hién st dung may nhiéu xa
Rigaku Miniflex (30kV va 15mA; ngudn tia X: DPdng; Khoang: goc 2 Theta 2,00-40,00°;
tdc dd quét: 1-5 do/phit) hodc may nhiu xa Scintag X1 hodc X2 (6ng tia X tiéu cu binh
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thudong 2kW véi by do trang thai rin germani nito 16ng hodc 1am lanh Peltier; 45KV va
40mA; ngudn tia X: Ddng; Khoang: goc 2 Theta 2,00-40,00°; tbc d6 quét: 1-5 dd/phut).

Céc vi tri dinh cta miu nhidu xa bot tia X dic trung duoc thong bao li€n quan
dén cc vi tri goc (2 theta) véi do bién thién cho phép +0,20°. DY bién thién +0,10° duge
dy dinh st dung khi so sanh hai miu nhiéu xa bot tia X. Trong thyc hanh, néu dinh miu
nhidu xa tir mét mAu duoc 4n dinh ndm trong khoang céc vi trf goc (2 theta) ma day 1a
vi tri dinh do duge +0,20° va dinh mAu nhidu xa tir mau khac dugc 4n dinh ndm trong
khoéng céc vi tri goc (2 theta) ma 1a vi tri dinh do dugce £0,20° va néu céc khoang vi tri
dinh nay chdng nhau, thi hai dinh dugc coi 1a co cung vi tri goc (2 theta). Vi du, néu
dinh mAu nhidu xa tir mot mAu dwgc x4c dinh cé vi tri dinh 5,20° cho cdc myc dich so
sanh, thi d6 bién thién c6 thé cho phép cho phép dinh dugc 4n dinh 12 vi tri nim trong
Khoang 5,00°-5,40°. Néu dinh so sanh tir mAu nhiéu xa khéc duge xdc dinh ¢6 vi trf dinh
5,35° va do bién thién c6 thé cho phép cho phép dinh duoc &n dinh vi tri nim trong
khoang 5,15° - 5,55°, thi hai dinh dang so sénh dugc coi 13 ¢ cing vi tri goc (2 theta)
vi c6 su chong nhau gitta hai khoang vi tri dinh.

Phan tich nhi%u xa tia X tinh thé don cta cic mAu dugc tién hanh theo céch sau.
Céc mAu dé phan tich nhidu xa tia X dugc didu ché bang cich két hop c4c tinh thé don
lua chon vao cac chdt thay tinh bang chét két dinh epoxy. Dit liéu nhiéu xa tia X dugc
tap hop st dung h¢ théng Bruker SMART ¢6 b9 do ving APEX (50kv va 40mA; ngudn
tia X: Mo). Dit liéu dugc tép hop & nhiét do —100°C.
Vi du thye hién sang ché

Céc vi du khong lam gi6i han sau ddy dugc dua ra dé minh hoa dly du cho sang
ché. Nhiing chit viét tit sir dung trong céc vi du dudi day bao gdm nhitng chit viét tat
sau:

“DBU” ¢6 nghia 13 1,8-diazabixyclo[5.4.0]-undec-7-en.

“DCM” ¢6 nghia 12 diclometan.

“EDTA?” ¢6 nghia 13 axit etylendiamintetraaxetic.

“FCC” c6 nghia 13 phuong phéap sic ky cot nhanh.

“HPLC” c6 nghia 1a phuong phap séc ky 16ng ap lyc cao

“IPA” c6 nghia 13 isopropanol.

“I,C-MS” c6 nghia 12 phuong phap séc ky 16ng - phd khoi.
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“m-CPBA” c6 nghia 13 axit meta-cloperoxybenzoic.

“MTBE” c6 nghia 1a metyl tertiary butyl ete.

“pa” ¢ nghia 1a dién tich dinh.

“THF” ¢6 nghia 1 tetrahydrofuran.

“TLC” c6 nghia 12 phuong phap sic ky 16p mong.

“t,” 6 nghia 1 thoi gian ban thai sinh hoc, tic 13, thoi gian cin thiét & mot
nira lugng thudc hoic dugc chit khac d3 dua vao sinh vat sbng dugce chuyén héa hodc
thai trir bang cac quy trinh sinh hoc thong thudng.

Vi du 1: Téng hop cac L-Dopa Monophosphat

L-dopa 3’-monophosphat va L-dopa 4’-monophosphat dugc didu ché nhu dugc

thé hién trong so db 1 duéi day:

So do 1
HO COOH HO. COOH HO COzBn
Budc 1 Budc 2
P — D ——
NH, NHCBz NHCBz
HO HO HO'

1 2

Bude 3 BnO. 02B8n
R <l +
HCBz
HO

N
4a

CO2Bn

3
HO. COzBn
mz
BnO

4b

NHCBz

HO QzH
Bude 5A
L EEmm——
NH2
{HO),0PO

L-Dopa 4-Phosphat

5a
{BrQ);,0P0 COzBn (HO)0PO. COH
Burée 4B Buie 5B
4 ——— —_—
NHCBz NH2
BnO' HO
5b

(BnO),0P0

L-Dapa 3-Phosphat

Cu thé, L-dopa 3’-monophosphat va L-dopa 4’-monophosphat duoc didu ché nhur

md ta trong céc bude tur 1 dén 5B dudi day.
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Budce 1

Dung dich chira natri hydroxit (40g, 1,0mol) trong nudc (300mL) dugc bb sung
timg giot vao huyén phi chira hop cht 1 (100g, 0,5mol) trong nudc (300mL) trong thoi
gian 20 phtit & nhiét do 0°C. Benzylcloroformat (103,9g, 0,6mol) trong dioxan (400mL)
duoc bd sung timg giot vao huyén phi trong thoi gian 30 phiit & nhi¢t do 0°C va sau do,
khbi phan tmg dwoc khudy & nhiét do trong phong trong thoi gian 16 gio. Tién hanh
gidm sat sy hoan thanh phan g bing phuong phap TLC. Sau khi tiéu thu hoan toan
nguyén liu khéi dAu, khdi phan tmg dugc bazo hoéa t6i @6 pH = 10 sur dung natri
hydroxit 10% (200mL) vi dugc chiét bing MTBE (500mL). Lép hitu co duge tachriéng
va dugce loai ra. Lép nuéc duge axit hoa t6i do pH = 2 sir dung HCI 6N (150mL) va
duwoc chibt bing MTBE (500mL X 2). Lép hitu co két hop duge rira bing nude (500mL),
dung dich natri clorua bdo hoa (500mL), lam kho trén natri sulfat, va cd trong chin
khong & nhiét d6 nim trong khoang tir 45°C dén 50°C dé tao ra hop chit tho 2 13 cht
16ng nhét (120g, 72%).
Budc 2

Xesi cacbonat (123g, 0,37mol) dugc bd sung theo hai 16 vao dung dich chira hop
chit 2 (250g, 0,75mol) trong dimetylformamit (2L) & nhiét @ 0°C. Benzyl bromua
(90,3mL, 0,75mol) duoc bd sung timg giot vao hén hop nay trong thoi gian 30 phut &
nhiét d6 0°C va sau d6, khdi phan tmg dugc khudy & nhiét do trong phong trong thoi
gian 16 gid. Tién hanh gidm sét sy hoan thanh phan tmg bing phuong phap TLC. Sau
khi tiéu thy hoan toan nguyén liéu khoi dAu, khéi phan mg dugc pha lodng bang nuéc
(5L) va duge chiét bing MTBE (1L X 2). Lép hitu co két hop dugc rira bing nudc (1L),
dung dich natri clorua bdo hoa (0,5L), 1am kho trén natri sulfat, va c¢d trong chan khong
& nhiét dd nim trong khoang tir 45°C dn 50°C @& tao ra hop chit tho 4 1a chét 16ng nhét
(250g).
Buéce 3

Xesi cacbonat (698,5g, 2,14mol) dugc bd sung theo 4 16 vao dung dich chira hop
chit 3 (900g, 2,14mol) trong dimetylformamit (7,2L) & nhiét d§ 0°C. Benzyl bromua
(512mL, 4,28mol) duoc bd sung timg giot vao hdn hop nay trong thoi gian mot gio ¢
nhiét do 0°C va sau do, khéi phan tmg dugc khudy & nhiét d¢ trong phong trong thoi
gian 16 gio. Tién hanh gidm sat sy hoan thanh phin Ung bang phuong phap TLC. Sau
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khi tiéu thu hoan toan nguyén liéu khéi dAu, khéi phan img dugc pha lodng bang nude
(15L) va dugc chiét bing MTBE (3L X 2). Lép hitu co két hop dugc ria bang nudc
(3L), dung dich natri clorua bdo hoa (1,5L), lam khé trén natri sulfat, va cd trong chan
khong & nhiét d nim trong khoang tir 45°C dén 50°C d€ tao ra sin phém tho 13 chét
long nhét (1Kg).

San phém tho tao ra dugc trdn véi san phém thd tir cAc mé néu trén (tbng cong
1,6Kg) va dugc tinh ché 1ap di lap lai bing phuong phép sic ky cot nhanh trén silicagel
(230-400 13) sir dung etyl axetat 10-20 trong ete diumé 8 tao ra cac hop chit 4a (270g)
va 4b (255g).

Budc 4A

Kali tert-butoxit (65,6g, 0,58mol) dugc bd sung theo 4 16 vao dung dich chira hop
chéit 4a (200g, 0,39mol) trong tetrahydrofuran (2,0L) & nhiét d6 0°C. Dung dich
dibenzylphosphoryl clorua 10% khdi lugng/khdi lugng trong toluen (2,31Kg, 0,78mol)
duoc bd sung timg giot vao hén hop nay trong thdi gian 30 phut & nhiét o 0°C va sau
d6, khbi phan ting dugc khudy & nhiét @ trong phong trong thoi gian 2 gio. Tién hanh
giam sat sy hoan thanh phan img béng phuong phap sic ky 16p mong. Sau khi tiéu thu
hoan toan nguyén lidu khoi dAu, khéi phan tmg dugc lam lanh xudng nhiét 6 ndm trong
khoang tir 0°C dén 5°C va duoc lam dimg bang nudc (1,0L). Lép hitu co duge tach
riéng va 16p nude duoc chiét bang toluen (500mL). Lép hitu co két hop dugc rira béng
nuéce (1L), dung dich NaCl bio hoa (500mL), 1am kho trén natri sulfat, va cd trong chin
khong & nhiét do nim trong khoang tir 45°C dén 50°C. San phim thd tao ra dugc tinh
ché bing phuong phép séc ky cot trén silicagel (230-400 15) sir dung etyl axetat 30%-
40% trong ete dAu mo dé tao ra hop chét 5a 1a chét long nhét (185, 61,6%).

Budc 4B

Kali tert-butoxit (68,9g, 0,61mol) dugc bd sung theo 4 16 vao dung dich chira hop
chéit 4b (210g, 0,41mol) trong tetrahydrofuran (2,2L) & nhiét d6 0°C. Dung dich
dibenzylphosphoryl clorua 10% khéi luong/khbi lugng trong toluen (2,43Kg, 0,82mol)
duoc bd sung timg giot vao hén hop nay trong thdi gian 30 phiit & nhi¢t do 0°C. Sau khi
bd sung xong, khéi phan tng dugc khudy & nhiét d¢ trong phong trong thoi gian 2 gio.
Tién hanh gi4m sat sy hoan thanh phan tmg béng phuong phap sdc ky 16p mong. Sau
khi hoan thanh phan Umg, khéi phan tng dugc lam lanh xudng nhiét do nim trong
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khoang tir 0°C dén 5°C va dugc 1am dimg béng nwdce (1,0 L). Lép hitu co duge tach
riéng va 16p nude duge chiét bang toluen (500mL). Lép hitu co két hop dugc rira bing
nuéce (1L), dung dich NaCl bdo hoa (5 OOﬁlL), 1am kho trén natri sulfat, va co trong chan
khong & nhiét d6 nim trong khoang tir 45°C dén 50°C. San phém thd thu duoc tir mé
ndy dugc tron véi sdn phim thd (45g) tir mé khac va dugc tinh ché bang phuong phap
séc ky cdt trén silicagel (230-400 16) sir dung etyl axetat 30%-40% trong ete diu mo dé
tao ra hop chit 5b 1a chét 16ng nhét (250, 65%).
Buédce S5A

Pd/C 10% (30g, 50% &m) dugc bd sung vao dung dich chira hop chét 5a (100g,
0,13mol) trong etanol va nudc (1L, 4:1) trong mdi truong nito. Binh phan tng dugc tao
chin khong va lam sach bing khi hydro ba 1an va sau d6, duoc hydro hoa véi ap luc
4Kg/cm? (x4p xi 4 atmdphe) trong thoi gian 16 giv. Sau khi phan img hoan thanh, nudc
(500mL) dugc bd sung ‘va‘to‘ hdn hop phan tmg va chit xtic tac dugc loai ra bing cach
loc qua dém loc xenluloza K100 (dudng kinh 520mm). Phéan dich loc dugc b trong didu
kién 4p suét giam. San phim thd tao ra dugc khudy véi etanol (60mL), loc va 1am kho
trong didu kién hat d& thu dugc axit (S-2-amino-3-(3-hydroxy-4-
(phosphonooxy)phenyl)-propanoic; L-dopa (4-phosphat) (17g, 47%) 1a chét rdn mau
tring nhat. 'TH NMR (300 MHz, D20) 8 7,1 (d, /= 8,1 Hz, 1H), 6,7 (s, 1H), 6,68 (d, J =
8,1 Hz, 1H), 4,1 (q, /= 5,1 Hz, 1H), 3,15 (dd, J= 14,7 Hz, 4,5 Hz, 1H), 3,0 —2,93 (m,
1H); MS (LCMS) m/z 278 [M+H]+.
Budce 5B

Pd/C 10% (30g, d6 4m 50%) duge bd sung vio dung dich chira hop chét 5b (100g,
0,13mol) trong etanol va nu6ce (1L, 4:1) trong moi trudng nito. Binh phan img duge tao
chan khong va lam sach bing khi hydro ba 14n va sau d6, dugc hydro héa véi ap luc
4K g/cm? (xp xi 4 atmodphe) trong thoi gian 16 gio. Sau khi phan ng hoan thanh, nudc
(500mL) dugc bd sung vio hdn hop phan tmg va chét xtc tic dugce loai ra bang cach
loc qua dém loc xenluloza K100 (duong kinh 520mm). Phan dich loc dugc cd trong didu
kién 4p suét giam. San phm tho tao ra dugc khudy véi etanol (60mL), loc va 1am khd
trong diéu kién hut d thu duoc axit (S-2-amino-3-(4-hydroxy-3-
(phosphonooxy)phenyl)-propanoic; L-dopa (3 -phosphat) (21g, 58,5%) la chét rdn mau
trdng nhat. 'H NMR (300 MHz, D20) & 7,06 (s, 1H), 6,85 (s, 2H), 4,08 (q, J = 4,8 Hz,
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1H), 3,16 (dd, J = 14,7 Hz, 5,1 Hz, 1H ), 3,0 — 2,92 (m, 1H); MS (LCMS) m/z 278
[M+H]+.
Vi du 2: Téng hop L-Dopa Diphosphat

L-dopa 3°,4’-diphosphat dugc didu ché nhu dwoc thé hién trong so d6 2 dudi day:
So do 2

HO. CO2Bn (Bn0),0PO COzBn
Budc 6 Bude 7
—_— - e —
NHCBz NHCBz
HQ (BnQ),0PO

3 8
(OH),0PC. COzH
(OH),0PO
L-Dopa 3 4"-Diphosphat

Cu thé, L-dopa 3°,4’-diphosphat dugc didu ché nhu md ta trong cdc bude 6 va 7
dudi day.
Budc 6

Xesi cacbonat (484g, 1,48mol) duoc bd sung theo hai 16 vao dung dich chira hop
chét 3 (250g, 0,59mol) trong dimetylformamit (2,5L) & nhiét @ 0°C. Dung dich 10%
trong luong/trong lugng cua dibenzylphosphoryl clorua trong toluen (3,52Kg, 1,18mol)
dugc bd sung timg giot vao h&n hop ndy trong thoi gian mot gio & nhiét d6 0°C va sau
6, khbi phan tmg dugc khudy & nhiét 4o trong phong trong thoi gian 2 gio. Tién hanh
gidm sat sy hoan thanh phén Ung bing phuong phap TLC. Sau khi ti€u thy hoan toan
nguyén lidu khéi du, khéi phan img duge 1am lanh xubng nhiét 4 nim trong khoang
tr 0°C dén 5°C va duge 1am dimg bing nuée (SL). Lop hitu co duge tach riéng va 16p
nuée duge chiét bing toluen (1L). Lop hitu co két hop duoc rira béng nuée (1L), dung
dich natri clorua bdo hoa (0,5L), 1am kh trén natri sulfat, loc va cd trong chén khong &
nhiét 6 ndm trong khoang tir 45°C dén 50°C. San phim tho tao ra dugc tinh ché bang
phuong phap séc ky cot trén silicagel (230-400 16) str dung etyl axetat 10%-15% trong
ete diu mé dé tao ra hop chit 6 12 chét 1ong nhét dinh (240g) c6 do tinh khiét trung binh.

-69-



31568

Budc 7

Pd/C 10% (20g, 46 4m 50%) dugc bd sung vio dung dich chira hop chét 6 (50g,
0,05mol) trong THF (500mL) trong mdi trudng nito. Binh phan {mg dugc tao chén
khong va lam sach bing khi hydro ba l4n va sau d6, dugc hydro héa véi 4p luc 6Kg
trong thoi gian 8 gid. Sau khi phan (g hoan thanh, nude (250mL) dugce bd sung vao
hdn hop phan tmg va chét xtic tic duoc loai ra bing céch loc qua dém loc xenluloza
K100 (520mm diameter). Phin dich loc dugc c6 trong diu kién 4p suat giam. San phdm
tho tao ra dugc khudy véi etanol (30mL), loc va 1am khé trong didu kién hut dé tao ra
L-dopa (3,4-phosphat) (12,8g, 64%, d9 tinh khiét higu chinh) 1a chét rén mau tring nhat.
'H NMR (300 MHz, D20) § 7,21 (d, J = 8,4 Hz, 1H), 7,16 (s, 1H), 6,95 (d, J= 7,8 Hz,
1H), 4,23 (q, J=2,7 Hz, 1H), 3,24 (dd, /= 15 Hz, 4,8 Hz, 1H), 3,08 — 3,01 (m, 1 H);
MS (LCMS) m/z 358 [M+H]+.
Vi du 3: Téng hop Carbidopa Monophosphat

Carbidopa 3’-phosphat va carbidopa 4’-phosphat dugc didu ché nhu dugc thé

hién trong so d6 3 duéi day:

So do 3
HO COOH
o Busc 1
W y .
N
HO “SNH,
Carbidopa
HO COOH  (HO)OPO
\\‘\\\“l!
HN
(HO);0PO SN HO
1 2

Cu thé, carbidopa 3’-phosphat va carbidopa 4’-phosphat dugc didu ché nhu mod
ta trong bude 1 dudi day.
Budc 1

Hdn hop déc ctia phospho pentoxit (2,325g, 16,3 8mmol) va axit phosphoric (85%
nuée, 1,79mL, 26,2mmol) dwoc gia nhiét téi nhiét do 100°C trong thoi gian 15 phut sinh
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ra dung dich mau trong. Dung dich dugc lam ngudi xubng 50°C va carbidopa
monohydrat (0,400g, 1,64mmol) dugc bd sung vao d6. Sau thoi gian 3 gio, dung dich
duoc 1am mét xudng nhiét do trong phong, dugce khudy trong thoi gian 14 gid, va sau
d6, 1am 4m 1én nhiét d 35°C. Sau thoi gian 24 gid, dung dich dwoc 1am mat xudng nhiét
do trong phong va duoc khudy trong thoi gian 60 gid. Nudc (2mL, phat nhiét & nhiét 4o
50°C) duogc bd sung vao d6, dung dich dugce khudy trong thoi gian 5 phit, va sau do,
dugc phan tich bing phwong phap HPLC (cot Agilent Poroshell 120 EC-C18 # 693975-
902 4,6 x 150mm, 1mL/phit dung dich nuéc 0,1% H3PO4/CH;CN, gradient 3 phit ty 1&
97:3, 4 phit téi ty 1 70:30, gradient 2 phut tdi ty 18 0:100, duy tri 1 phit, phéat hién tai
220nm) thé hién: carbidopa (6,7 phut): 2,6 pa%, phosphat 1 (5,1 phut): 38,2 pa%,
phosphat 2 (5,7 phit): 37,7 pa%, diphosphat (2,3 phut): 5,9 pa%. Dung dich nudc duge
pha lodng bang nuée (5X), sau d6 dugc tinh ché bing phuong phap HPLC didu ché (cot
Kromasil Phenyl 3cm ID x 25c¢m, 5 micron, 30mL/ phut axit formic 0,1%/CHsCN,
gradient 10 phut ty 1& 97:3, 5 phit t6i ty 1 93:7, gradient 0,5 phut t6i ty 1& 100:0, phat
hién tai 277 nm). Cac phin tinh khiét cia cac monophosphat riéng biét duoc két hop,
duoc 6 trén thiét bi 1am bay hoi kiéu quay (nhiét do bé 35°C) téi 10mL mdi phén, sau
d6 1am déng kho, thu dugc carbidopa 4’-phosphat 1 (152mg, hiéu sudt 30%) va
carbidopa 3’-phosphat 2 (137mg, hiéu suit 27%) 1 bot vd dinh hinh mau tréng.
Carbidopa 3’-monophosphat: "H NMR (400 MHz, Poteri Oxit) 8 7,20 (dd, J= 8,2, 1,2
HLIHL6£4@,L=21HL1HL@T7@¢J=85,12HL1HL3J9«LJ=1£2HL
1H), 2,99 (d, ] = 14,2 Hz, 1H), 1,52 (s, 3H); MS (ESI) m/z 307 [M+H]+. Carbidopa 4’-
monophosphat: 1H NMR (400 MHz, Doteri Oxit) & 7,14 (t, ] = 1,4 Hz, 1H), 7,01 — 6,83
(m, 2H), 3,19 (d, J = 14,3 Hz, 1H), 3,00 (d, J = 14,4 Hz, 1H), 1,52 (s, 3H); MS (ESI)
m/z 307 [M+H]+.
Vi du 4a: Téng hop Carbidopa Diphosphat

Carbidopa 3’,4’-diphosphat dugc diéu ché nhu duoc thé hién trong so dd 4a duéi

A~

day:
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So do 4a
HO COzH HO O,H
-] Buéc 1 o Buéc 2
em——— —————-———-—] -
Ho HN\‘NH; o NHNHCbz
Carbidopa 1
HO COCHPh, Budc 3 {Bn0)0P0 0, CHPti;
i
\\‘\\“«‘ ————. ‘2‘@\"
NHNHCbz NHNHCb2
HO {(BnO)ROPO
2 3
{(HO)ROPG: COzH
Budc 4 \\\‘\“«
—————
NHNH,
{HO);0PO

Carbidopa 3',4'-Diphosphat

Cu thé, carbidopa 3°,4’-diphosphat dugc diéu ché nhu mo ta trong cac bude tir 1
dén 4 duéi day.
Budc 1

Huyén phi ddc cta carbidopa monohydrat (20,0g, 82mmol), natri bicacbonat
(7,57g, 90mmol), nude (200mL), va THF (100mL) dugc lam lanh xubng nhiét 46 nim
trong khoang tir 5°C dén 10°C va N-(benzyloxycacbonyloxy)suxinimit (20,4g, 82mmol)
duoc bb sung vao dé. Hon hop duge lam 4m t6i nhigt d méi trudng va trd thanh dung
dich gin nhu ddng nht trong thoi gian 5 gid, khi LC-MS chimg t6 phan Umg gin nhu
hoan thanh. Dung dich dugc pha lodng bing MTBE (100mL), c4c 16p duge tach riéng,
va 16p hitu co duoc chiét bing dung dich nuéc NaHCO; bdo hoa (100mL). Lép nude
dugc axit hoa bing HCI 2N (160mL) va 16p nude axit dugc chiét bang MTBE (2 x
100mL). Trong qu4 trinh chiét nguoc 14n hai, mot luong nho san phdm bét ddu két tia.
Cac 16p hitu co két hop dugc rira bing nuéc mudi (20mL) va chét rin con lai dugc rira
trbi bing phéu téch bing MTBE (20mL). Hon hop tao ra dugc cb con 43g khéi luong
tdng cong va THF 10%/MTBE (60mL) dugc bb sung vao d6. Hon hop khong khudy
duogc do qua dic, do d6 luong MTBE bd sung (60mL t&i 6 thé tich THF 5%/MTBE)
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duoc bd sung vao d6. Sau do, huyén phl dic mau tring tao ra dwgc gia nhiét t6i nhiét
d5 50°C. Huyén phi dic dugc 1am mat xubng nhiét 6 mdi trudng trong thoi gian mot
‘g0 va sau d6, dugc khudy trong thoi gian 14 gid. Chét rén mau tréng duoc loc, rira béng
THF 5%/MTBE (20mL), va lam kho trong hé théng sdy chan khong (50°C), thu dugc
hop chét axit (S)-2-(2-((benzyloxy)cacbonyl)-hydrazinyl)-3-(3,4-dihydroxypheny1)-2—
metylpropanoic cing v6i THF (ty 1€ 4:3) 31,18, 71,9mmol, hidu sudt 91%) 1a chit rin
mau trfmg. 'H NMR (400 MHz, DMSO-ds) 3 8,66 (d, /= 9,0 Hz, 2H), 8,18 (br s, 1H),
7,49 — 7,17 (m, 5H), 6,59 (dd, J = 5,0, 3,0 Hz, 2H), 6,44 (dd, J= 8,0, 2,0 Hz, 1H), 5,04
(s, 2H), 2,73 (d, J= 13,4 Hz, 1H), 2,59 (d, /= 13,3 Hz, 1H), 1,07 (s, 3H); MS (ESI) m/z
361 [M+H]+.
Budc 2

Dung dich chita benzophenon hydrazon (20,0g, 102mmol) trong DCM (100mL)
dugc lam lanh xuéng nhiét 6 < 0°C va iot (0,052g, 0,204mmol) va 1,1,3,3-
tetrametylguanidin (25,6mL, 204mmol) dugc bd sung vao d6. m-CPBA (30,5g,
132mmol) duoc bd sung theo timg phén & nhiét do ndm trong khoang tir -10°C dén 0°C
trong thoi gian 5 phut (phat nhiét, chau nuéc da kho/axeton @8 dbi chimg). Hon hop
duoc khudy & nhiét do nam trong khoang tir 0°C dén 12°C trong thoi gian 15 phut va
sau d6, rira bang nudc (3 x 200mL). Hbn hop tao ra duge 1am kho (Na2S04), duge cd
t6i con tdng thé tich 76mL va dugc sic ria trong binh Erlenmeyer thé tich 125mL bang
16mI. DCM bd sung, dé tao ra xdp xi IM dung dich mau tia dém cua
(diazometylen)dibenzen. Trong mot binh riéng biét, huyén phi dic cta hop chét axit
(S)-2-(2-((benzyloxy)cacbonyl)hydrazinyl)-3-(3,4-dihydroxypheny1)-2-
metylpropanoic véi tetrahydrofuran (ty 1¢ 4:3) (30,7g, 74,0mmol) trong IPA (300mL)
dugc 1am lanh xudng nhiét 9 dudi 10°C va dung dich (diazometylen)dibenzen (78mL,
78mmol) duoc bd sung vao do. Hon hop tao ra dugc lam Am t6i nhiét d6 trong phong
va LC-MS chimg to phan tmg ngimg lai sau thoi gian 30 phut. Diphenyldiazometan bd
sung (0,2 duong lugng, 14mL) dugc bb sung vao d6 va tiép tuc khudy & nhiét do trong
phong. Sau thoi gian 35 phut, dung dich diphenyldiazometan con lai (9mL) dugc bd
sung vao d6. Sau thoi gian 2gid, 20 phut, mau tim van con va phuong phap LC-MS
chimg t6 ring, phan tng da hoan thanh. Hdn hop phén Gmg dugc cb con xép xi 60mL

va dung dich nuéc CH3CN 20% (300mL) dugc bd sung vao d6. Hon hop duoc ria bing
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xyclohexan (10 x 300mL), etyl axetat (450mL) dugc bd sung vao d6 va hdn hop duge
rtra bang dung dich nuéc NaHCOj3 bdo hoa (150mL) va nude mudi (60mL). Hén hop
dugc 1am khé (NazSOs) va cd thu duge (S)-benzyl 2-(1-(benzhydryloxy)-3-(3,4-
dihydroxyphenyl)-2-metyl-1-oxopropan-2-yl)hydrazin—cacboxylat (39,4g, 74,8mmol,
hiéu suit >99%). 'H NMR (400 MHz, DMSO-ds) 8 8,65 (br s, 2H), 8,19 (br s, 1H), 7,43
-7,20 (m, 15H), 6,70 (s, 1H), 6,55 (d, J= 2,0 Hz, 1H), 6,45 (d, J= 8,0 Hz, 1H), 6,20
(dd, J=1,9, 2,0 Hz, 1H), 4,95 (d, J = 3,4 Hz, 2H), 2,81 (d, J=13,6 Hz, 1H), 2,67 (d, J
=13,7 Hz, 1H), 1,17 (d, J = 3,1 Hz, 3H); MS (ESI) m/z 549 [M+Na]+.
Buéc 3

Dung dich chira (S)-benzyl 2-(1-(benzhydryloxy)-3-(3,4-dihydroxyphenyl)-2-
metyl-1-oxopropan-2-yl)hydrazincacboxylat (39,4g, 74,8mmol) va CH3;CN (394mL)
duoc 1am lanh xubng nhiét d§ dudi 0°C va DBU (27,1mL, 180mmol) va tetrabenzyl
pyrophosphat (89g, 165mmol) dugc bd sung vao d6 & nhiét do dudi 0°C. Sau thoi gian
40 phit, nude (400mL) dugc bd sung vao d6 dé thu dugc dung dich hai pha. Céc 16p
dugc tach riéng, 16p & day (dAu mau vang) duoc rira (xAp xi 100mL) bang CH3CN/nude
lanh ty 1& 1:1 (2 x 100mL), sau d6 pha loéng béng etyl axetat (400mL), vartra bing nuéce
mudi (80mL). Hén hop dugc 1am khd (Na2SO4) va cb. Tién hanh phuong phip sic ky
¢dt nhanh (50-100% MTBE/heptan) thu dugc (S)-benzyl 2-(1-(benzhydryloxy)-3-(3,4-
bis((bis(benzyloxy)phosphoryl)oxy)phenyl)-2-mety1-1 -oxopropan-2-yl)hydrazin-
cacboxylat (67,2g, 64,2mmol, hiéu suét 86%) 1a diu mau trong. 'H NMR (400 MHz,
DMSO-ds) 8 7,45 — 7,16 (m, 35H), 7,06 (d, J = 8,6 Hz, 1H), 6,88 (dd, J= 8,7, 2,0 Hz,
1H), 6,71 (s, 1H), 5,12 (ddt, J= 9,9, 7,0, 3,9 Hz, 10H), 4,99 — 4,80 (m, 2H), 2,95 —2,76
(m, 2H), 1,11 (d, J = 1,8 Hz, 3H); MS (ESI) m/z 1069 [M+Na]+.

Budc 4
Dung dich chita (S)-benzyl 2-(1-(benzhydryloxy)-3-(3,4-bis((bis(benzyloxy)-
phosphoryl)oxy)phenyl)-2-mety1-1-oxopropan-2-yl)hydrazincacboxylat (60,6¢,

57,9mmol) trong THF (550mL) dugc bd sung vao Pd/C 5% (JM#9 dm) (12,1g,
56,9mmol) trong mot binh &p lyc bing thép khong gi thé tich 2L. Hbn hop dugc lic dudi
4p suét 60 psi ctia hydro ¢ nhiét 4o 22°C trong thoi gian 2 git. Nhiét do khoi dau 1a
12,4°C (dung dich da dugc bao quan trong ti lanh) va nhiét 36 Tmax 13 31,6°C. Sau do,

nuée (khi ion, 275mL) dugc bd sung vao d6 va qua trinh hydro héa dugc tiép tuc trong
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thoi gian 17 gio nita. Hbn hop duoc loc qua mang nylon v6i 100mL dung dich rira bing
THF-nuée ty 18 1:1. Hon hop dugc pha lodng bing MTBE (100mL) va céc 16p dugc
tach riéng. Lép nude duge ria bang MTBE (3 x 100mL), sau d6 dugc ¢d trén thiét bi
Jam bay hoi kidu quay (nhiét do b 35°C) con 100g khdi luong téng cdng, va duge lam
d6ng khé trong thdi gian 3 ngdy thanh dang thiy tinh mau trang. Chét rdn v6 dinh hinh
duogc pha v& va duge 1am dong khd trong thoi gian mot ngay d8 loai bo c4c vét nudce b
sung, thu dugc carbidopa diphosphat (22,3g, >99%) vén chira tir 10 dén 15% trong lugng
nude theo phuong phap chuén d6 Karl Fischer (hiéu suit 85% d3 hiéu chinh). 'H NMR
(500 MHz, DMSO-ds) & 7,15 (d, J= 8,3 Hz, 1H), 7,11 (s, 1H), 6,89 (dd, J=8,1,2,1 Hz,
1H), 3,00 — 2,82 (m, 2H), 1,31 (s, 3H); MS (ESI) m/z 387 [M+H]+. Bing phuong phap
HPLC (cot Agilent Poroshell 120 EC-C18 # 693975-902 4,6 x 150mm, 1 mL/phit dung
dich nuéc H3PO4 0,1%/CH3CN, gradient 3 phut ty 18 97,5:2,5, 4 phut tdi ty 1¢ 70:30,
gradient 2 phut t6i ty 1€ 0:100, duy tri 1 phut, phat hién tai 220nm), nguyén liéu c6 dd
tinh khiét 96,4% (% dién tich dinh tai 220nm; thoi gian duy tri diphosphat = 2,37 phut).
Vi du 4b: Téng hop Carbidopa Diphosphat

Carbidopa 3’,4’-diphosphat duoc diéu ché nhu dwoc thé hién trong so dd 4b duéi
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Cu thé, carbidopa 3’,4’-diphosphat dugc didu ché nhw mé ta trong cc bude tir 1
dén 4 dudi day.
Buéce 1

B4 sung dung dich chtra natri hydroxit (7,24g, 183mol) trong nugc (76mL) ting
giot trong thoi gian 20 phit & nhi¢t 46 <5°C vao huyén pht cia S(-)-Carbidopa (25g,
92mmol) trong nudc (76mL). Sau khi bd sung kiém, hdn hop duoc khudy trong thoi
gian 15 phdt hodc cho tdi khi hdn hop phan Ung trd thanh dung dich. Bb sung
benzylcloroformat (18,67g, 110mmol) trong THF (101mL) timg giot trong thoi gian 30
phit & nhiét 6 <10°C vao dung dich ndy va sau do, hdn hop phan tng duoc d& 1am 4m
16n dén nhiét do trong phong. Hon hop phén tmg duge khudy & nhiét d 25°C trong thoi
gian 1 gid. Sau thoi gian 1 gio, 0,2 duong luong bd sung ctia benzylcloroformat (3,74g,
3,12mL) duoc bd sung vao d6 va hén hop phan ting dugc khudy trong thoi gian 1,5 gios
& nhiét @6 25°C. Sau thoi gian 1,5 gio, hén hop phan tmg (pH=5,75) dugc bazo héa t6i
d6 pH=9 st dung natri hydroxit 10% va duoc chiét bing MTBE (3x150mL). L6p hitu
co duoc tach riéng va dugc loai ra. Lép nuée (pH=8,6) dugc axit héa téi 46 pH=2,75 st
dung HC1 6N va dugc chiét bang MTBE (3x 150mL). Céc 16p hitu co két hop dugc ria
bing dung dich natri clorua bio hoa (150mL), lam kho trén magie sulfat va dugc c6 mot
phin (75%) trong chan khong. BS sung 250mL THF vao dung dich nay va lai duge cd
mdt phan (75%) trong chén khong. B4 sung 250mL MTBE vao dung dich mau vang va
b 61 cdn 50% theo thé tich. Huyén phu dic mau tring tao ra dugc lam lanh xubng nhiét
d6 0°C, loc va chit rén dwoc rira bang MTBE lanh d8 ¢6 dugc 32,31g (chit rdn mau
tring) ciia hop chit 1 (hiéu suét 84,5% trong lugng/trong lugng, dién tich dinh 95,6%,
PAY 83%).
Budc 2

Xesi cacbonat (2,3g, 7,08mmol) dugc bd sung vao dung dich chita hop chét 2
(5,0g, 11,79mmol) trong DMF (50mL) & nhiét do 2°C. Hon hop duge khudy trong thoi
gian 10 phut. B sung benzyl bromua (2,0g, 11,79mmol, 1,4mL) timg giot trong thoi
gian 10 phit & nhiét 6 2°C vao hdn hop nay. Sau khi bd sung, hdn hop phéan img dugce
khudy & nhiét do 25°C trong thoi gian 64 gio. Sau thoi gian 64 gid, hdn hop phan Gng
duoc pha lodng bing nuée (150mL) va dugc chiét bang MTBE (3x 150mL). Céc lop
hitu co két hop duoc rira bing nude (50mL), nuée mubdi (50mL), 1am kho (MgSO4), loc
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va ¢b dé thu duge 5,36g cia cac hop chét 2 va 3 véi hi¢u suit 88%. Hop chét 2: MS
(ESI) m/z 451 [M+H]+, hop chét 3, MS (ESI) m/z 541 [M+H]+.
Buéc 3 -

B4 sung tetrabenzyl pyrophosphat (29,9g, 54 4mmol) & nhiét do -14°C vao dung
dich chira cac hop chit 2 va 3 (9,8g, 21,75mmol) trong ACN (100mL). DBU (8,61mL,
56,6mmol) dugc bd sung ting giot vao hdn hop phén tmg & nhiét d -7°C. Sau do, hdn
hop phan tng duoc khudy & nhiét @ <0°C trong thoi gian 30 phut. Sau thoi gian 30
phut, hdn hgp phan img duge lam 4m 1én nhiét do trong phong. Sau thoi gian 1 gio, hdn
hop phéan tmg dugc 1am dimg bing nude (300mL), dugce chiét béng MTBE (2x 150mL),
rira bing nuéc (150mL), nuée mudi (150mL), lam kho (MgSO4), loc va cd dé thu duoc
24,69g cia cac hop chit 4 va 5 véi hiéu suit 92%. Hop chét 4, MS (ESI) m/z 972
[M+H]+.

Budc 4

Tetrahydrofuran (10,00mL) dugc bd sung vao cac hop chit 4 va 5 (1,026g,
0,980mmol) va Pd/C 5% (IM#9 do 4m 50%) (0,199g, 1,870mmol, 0,10g trong luong
kho) trong binh thily tinh 1ong Barnstead thé tich 20mL. HBn hop duoc khudy trong diéu
kién ap sut 80 psig ctia hydro & nhiét do 25°C trong thoi gian 1,5 gid. Nude (5,00mL)
duoc bd sung vao do va hén hop duoc hydro héa trong thoi gian 1,5 git nita. Sau 4o,
sau thoi gian 1,5 gio, hdn hop duge loc qua mang polypropylen, 2,5mL MTBE duoc bd
sung vao d6, hdn hop dugc ldc trong mot phéu tich, va 16p nudc bén dudi duge din
chay nho giot. Dung dich nuéc duge rira hai 14n bang 2,5mL MTBE, thu dugc thé tich
giam dang ké (THF va toluen duoc kéo vao trong MTBE). Dung dich nuéc khong mau
(16p nuéce) duge 1am dong kho trong thoi gian 3 ngdy, thu duoc 385mg san phim mong
mubn (dién tich dinh 93,9%) hop chit 6.

Vi du 5: Téng hop L-Dopa 4°-Monophosphat theo cach khac
L-Dopa 4’-monophosphat dugc didu ché nhu dugc thé hién trong so dd 5 dudi

day:
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Cu thé, L-Dopa 4’-monophosphat dugc didu ché nhu md ta trong cac budce tir 1
dén 5 dudi day.
Budc 1

B sung tetrabenzyl diphosphat (TBPP) (24,8g, 46,0mmol) & nhiét do 25°C vao
dung dich chua 3-(benzyloxy)-4-hydroxybenzaldehyt, hop chét 1, (10,0g, 43,8mmol)
trong axetonitril (100mL). Hdn hop phan tng dugce 1am lanh xubng nhiét do 4°C va
DBU (7,67g, 50,4mmol) dugc bd sung vio hdn hop phén tng. Sau khi bd sung, hdn hop
phan Gng dugc lam 4m 1én nhiét d6 trong phong va dugc khudy & nhiét d9 trong phong
(~20-25°C) trong thoi gian 60 phut. Sau 4o, hdn hop phan tmg duoc lam dimg bing
nuée (400mL) va dugc chiét bing MTBE (3x 100mL). Lép hitu co dugc rira béng dung
dich natri bicacbonat bdo hoa (150mL), nuée (150mL), dung dich natri clorua bdo hoa
(150mL), va dugc cd dé c6 duge hop chat 2 (20,7g, 49 tinh khiét 96,5%, hiéu suat 93%).
'H NMR (400 MHz, DMSO-ds) § 9,92 (s, 1H), 7,67 (dd, J= 1,8, 0,9 Hz, 1H), 7,54 (dd,
J=8.1, 1,8 Hz, 1H), 7,48 — 7,39 (m, 3H), 7,35 — 7,22 (m, 13H), 5,22 (s, 2H), 5,09 (dd,
J=38,2,2,1 Hz, 4H).
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Budc 2

B sung 1,1,3,3-tetrametylguanidin (TMG) (11,78g, 102mmol) vao dung dich
chira (+/-)-benzyloxycacbonyl-alpha-phosphonoglyxin trimetyleste (31,1g, 94mmol) va
dibenzyl (2-(benzyloxy)-4-formylphenyl) phosphat, hop chit 2, (44,3g, dd tinh Kkhiét
94%, 85mmol) trong 443mL DCM ¢ nhiét 46 2°C. Hbn hop tao ra duge khudy & nhiét
do trong phong qua dém. Ngay tiép theo, hdn hop phan mg duoc rira bing 3x 222mL
nuée va duge cd dé c6 duge 68,9g hop chét 3, sau d6 hop chét 3 dugc tao huyén phu
dic bang 40,5g silicagel 60 trong 689mL etyl axetat trong thoi gian 1 gid va dugce loc.
Dich loc dugc co dé thu duoc 73,4g hop chét 3 14 d4u. Sau d6, hop chét 3 duoc két tha
& nhiét o 4°C, va dugc tao huyén phit dic trong 350mL MTBE & nhiét o 4°C trong |
thoi gian 1 gio. Sau do, huyén phii dic dugce loc va chét rin duoc rira baing MTBE lanh.
Chét rin dwgc 1am kho trong hé théng sy chan khong & nhi¢t 46 40°C qua dém dé thu
duoc 50,4g hop chit 3 (46 tinh khiét 99,6%, hiéu suit 85%). 'H NMR (400 MHz,
DMSO-ds) § 7,60 (t, J = 1,4 Hz, 1H), 7,44 — 7,18 (m, 23H), 5,10 (qd, J=5.9, 2,6 Hz,
8H), 3,72 (s, 3H).
Budc 3

Nap vio trong mdt binh phan ung 2,0 gal bing hop chat 3, metyl 3-(3-
(benzyloxy)-4-((bis(benzyloxy)phosphoryl)oxy)phenyl)-2-
(((benzyloxy)cacbonyl)amino)acrylat (446,31g, 521mmol) trong 3,6L THF. Dung dich
nay dugc phun béng khi N trong thoi gian 30 phit. Nap vao mot binh phén tng 2,0 gal
khac bing 1,2-bis[(2S,5S)-2,5-dietylphospholano]benzen(l,5-xyclooctadien)rodi(1)
tetrafloborat (3,44, 5,21mmol) va dugc 1am sach bing N2 10 13n, sau d6 phun bang N2
trong thoi gian 30 phut. Sau d6, dung dich nguyén lidu khoi dau duge chuyén vio trong
binh phan tmg nay st dung &p luc Na. Cac duong dan dugc lam sach bang Ha, sau do
binh phan tmg dugc lam sach bing Ha ba 1an. Phan tmg dugc khudy & nhiét do 35°C
duéi 4p sudt 100 psig ctia Hz, Sau thoi gian 20 gio, HPLC d3 chiing minh hop chét 4,
v6i 99% ee. Sau d6, dung dich phan tmg duge chuyén vao trong dung cy chiét tach thé
tich 12L va 3,6L etyl axetat dugc bd sung vao d6. Dung dich duge rira 2x bing 3,7L
xystein 5% trong lwong/natri bicacbonat 8%, tiép theo bang 3,6L dung dich nuéc NaCl
5% trong lugng. Lép hitu co dugc tich riéng va duge khudy véi 43,4g cacbon hoat hoa

ENO-PC & nhiét d9 trong phong trong méi truong N2 qua dém. Hon hop dugce loc va
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phin dich loc duge cd dé c6 duoc hop chét 4 (420,1g, (d&u), dd tinh khiét 88% trong
lugng/trong Iuong, hiéu sut 100%, @6 tinh khiét khong dbi xing: 99% ee. San phim
tho (S)-metyl 3-(3-(benzyloxy)-4-((bis(benzyloxy)phosphoryl)oxy)phenyl)-2-
(((benzyloxy)cacbonyl)amino)propanoat, hop chét 4, dugc sir dung, nguyén nhu vay
trong budc tiép theo. 'H NMR (400 MHz, DMSO-ds) 8 7,85 (d, J= 8,1 Hz, 1H), 7,46 -
7,16 (m, 21H), 7,09 (dd, J= 8,2, 1,4 Hz, 1H), 6,81 (dd, /= 8,2, 1,9 Hz, 1H), 5,09 —4,98
(m, 8H), 4,31 (ddd, J=10,2, 8,1, 5,0 Hz, 1H), 3,63 (s, 3H), 3,08 - 2,78 (m, 2H).
Budc 4

B& sung 10% trong lugng trén co s& khd ctia Pd/C 5% (1,33g, chét xuc tac chira
63,6% H20) vao thiét bi hydro héa Parr thé tich 150mL. Nap 2,9% trong luong dung
dich nu6e natri bicacbonat (20,7g) vao binh phan tmg. Hop chit 4 (5,70g, hiéu lyc 85%)
dugc hoa tan trong THF (48,5mL, 10mL/g chét nén) va sau d6, dugc chuyén sang binh
phan tmg. Tao ap luc binh phan ng bing khi argon téi ap sut 60 psig va ap suét théng
khi téi 10 psig; tién hanh 1am sach ap lyc argon tbng cong 6 14n. Theo céch tuong tu,
1am sach 4p luc binh phan tmg bing hydro 3 1an (lam ddy t6i ap suét 50 psig, thong khi
4p suit 5 psig). Lam dAy lai binh phan tmg t6i ap sut 50 psig cua H2 va lic v&i toe do
750 vong/phiit & nhiét do 25°C trong thoi gian it nhét 2 giod. Sau khi hoan thanh phan
tmg, loc dung dich hai pha d8 loai bo chét xtc tac. Rira binh phéan tng va loc banh két
bling nuéc (4,1mL, 2mL/g lién quan dén hi¢u suét theo 1y thuyét ctia san phim). Hon
hop phéan {mg hai pha dugc pha lo2ng bing 16mL MTBE. Lép nu6c duge loai ra va rira
bing 16mL MTBE. Sau d6, 16p nuéc duge chuyén vao binh thé tich 250mL va lugng
du dung dich nuéc HCI 6M duge bd sung dé diéu chinh do pH 1,8. Khudy tron dung
dich that manh, sau d6 bd sung iPrOH (73mL) dé tao ra hop phin dung méi cudi cting
12 iPrOH/nudc ty 1€ 3:1. Huyén phu dic dugc khudy qua dém. Huyén phu ddc két tinh
duoc loc va cac chit rén Am dang banh dugc rira béng iPrOH. Chét rin mau tring dugc
Jam khé trong hé théng siy chan khong & nhiét d6 50°C dé thu duoc hop chét 5 (1,72g,
chét rin két tinh, hiéu suit 85%). 1H NMR (400 MHz, Doteri Oxit) & 7,25 (dt, J = 8.3,
1,1 Hz, 1H), 6,87 (t, J = 1,5 Hz, 1H), 6,80 (dd, J = 8,3, 2,2 Hz, 1H), 4,41 (ddd, J =179,
5.4,0,7 Hz, 1H), 3,87 (d, ] = 0,7 Hz, 3H), 3,36 — 3,08 (m, 2H).
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Budc 5

Bd sung 22,89mL (4,0 dwong lugng) NaOH 6N vao dung dich chira hop chét 5,
(S)-metyl 2-amino-3-(3-hydroxy-4-(phosphonooxy)phenyl)propanoat, (10,0g,
34,3mmol) trong 40mL nudc ¢ nhiét do ndm trong khoang tir 15-20°C. Khi 46 pH dat
t6i 7-8, dung dich dugc chuyén qua dung cu loc dé 1am trong. Sau khi lam trong, tiép
tuc didu chinh d6 pH. Sau khi b sung kiém, hdn hop rxn duge khudy & nhiét d 25°C
trong thoi gian 60 phit (pH=12,06). Sau thoi gian 60 phut, hdn hop phan ing dugc axit
héa bang 4,0 dwong lugng HCL 6N (137mmol, 22,89mL). Do pH cubi cling dugce diéu
chinh 6i 1,8. Sau thoi gian 10 phit, hdn hop rxn tré nén vAn duc va 200mL IPA dugc
b sung vao d6. Huyén phu ddc duoc khudy trong thdi gian 30 phit va chét ran dugc
loc va rira bing IPA. Chét rén duoc 1am kho trong h¢ théng sy chan khong & nhiét do
40°C qua dém dé thu dugc hop chit 6, axit (S)-2-amino-3-(3-hydroxy-4-
(phosphonooxy)phenyl)propanoic (7,85g, 9 tinh khiét 99%, hiéu suét 87%, 99,6% ee).
'H NMR (400 MHz, Doteri Oxit) § 7,24 (dd, J= 8,3, 1,3 Hz, 1H), 6,91 d, J=2,1 Hz,
1H), 6,83 (dd, J = 8,3, 2,2 Hz, 1H), 4,25 (dd, J= 8,0, 5,2 Hz, 1H), 3,35 —3,05 (m, 2H).
Vi du 6: Téng hop L-Dopa 4’-Monophosphat theo cach khac

L-Dopa 4’-monophosphat dugc didu ché nhu dugc thé hién dudi day:

NaOCl, 12
Bn0:© 2 N NaOH BnO 1
MeOH D/
HO Budc 1 HO . Zn, DMF; 1z, Bnojcr\rCOan
Pddbag, S-Phos HO' NHCBz

HO COzBn MeP(OPh),| | CO2Bn Bubc 3
NHCBz DMF NHCBz
Buoc 2
BnO P-o
D/YCOZB IBn )z 120 o COBn  Vidy!l HOD/\(COzH
NHCBz ACN 9 NHCBz Bude 5a (HO),0PO NH3
Budc 4 (BnO)zP
Budc 1

Dung dich chira 2-(benzyloxy)phenol (63,7mL, 364mmol) trong MeOH
(1050mL) dugc lam lanh xudng nhiét d§ -10°C va natri iodua (54,5g, 364mmol) va natri
hydroxit (382mL, 764mmol) dugc bd sung (NaOH trong thoi gian 5 phit, nhiét 4o 10°C

va dung dich ddm mau bing bd sung NaOH). Lam lanh tr¢ lai xudng < 5°C va b sung
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natri hypoclorit (247mL, 400mmol) timg giot, duy tri nhiét do <5 °C. Sau thoi gian 10
pht, loai ra 500mL MeOH béng cach 1am bay hoi kiéu quay, sau d6 bd sung MTBE
(730mL) va HCI 2N (909mL, 1818mmol), rira bang Na»S203 IN (130mL x 3; nhe hon
mbi mot 14n) va nudce mubi (64mL), 1am kho (Na2SO04), ¢d va xbi rira bang xyclohexan
(100mL) thanh chét rén thd mau ving. BS sung xyclohexan (130mL), gia nhiét t6i nhiét
d6 55°C (dung dich mau vang), sau d6 lam lanh tir tir, két hat & nhiét d§ 45°C (~ 50mg
dung dich) va 40°C (~ 50mg, huyén phu dic hién hinh). Tiép tuc 1am ngudi xudng nhiét
d6 trong phong (~20-25°C) va khudy manh qua dém. Loc, rira bing xyclohexan (64mL),
thu duoc nguyén lidu thu hoach 1 (69,93g, 59%, rit tinh khiét theo phuong phap 1H
NMR, chét rén mau tréng hoi nhat). C6 cac dung dich céi t6i ~70mL, két tinh, gia héa
trong 1 gi® va nguyén liéu dinh thAm mau s& két tiia cling véi sin phédm. B6 sung MTBE
(7mL), nghién siéu 4m (thich hop d8 1am bién mau), khudy trong thoi gian 20 phut va
loc. Rira bing MTBE 10%/xyclohexan (32mL), thu dugc nguyén liéu thu hoach 2
(4,65g, mot it tap chét theo phuong phiap 1H NMR). N6i chung, 2-(benzyloxy)-4-
iodophenol phan lap (74,6g, 229mmol, hidu suét 62,9%). '"H NMR (501 MHz, DMSO-
d6) & 9,33 (s, 1H), 7,49 — 7,42 (m, 2H), 7,42 - 7,35 (m, 2H), 7,35 — 7,29 (m, 1H), 7,24
(d, J=2,0 Hz, 1H), 7,09 (dd, J = 8,3, 2,1 Hz, 1H), 6,64 (d, ] = 8,3 Hz, 1H), 5,09 (s, 2H).
Budc 2

Dung dich chira (S)-benzyl 2-(((benzyloxy)cacbonyl)amino)-3-
hydroxypropanoat (150g, 455mmol) trong DMF (750mL) dugc lam lanh xudng nhiét
do6 0°C va metyltriphenoxyphosphoni iodua (247g, 547mmol) dugc bd sung vao d6
(khdng téa nhiét). Sau thoi gian 20 phut ¢ nhiét d6 ndm trong khoang gifta 5 va -5°C,
hoan thanh bing phuong phép LC-MS. Sau thdi gian 30 phit, bb sung natri bicacbonat
(19,13g, 228mmol) va MTBE (750mL, nhiét do 8°C), sau do bd sung nudc tir tir
(750mL, bay hoi it CO2 ngay khi bd sung), duy tri nhiét 46 < 20°C. Rura vao phéu tach
bing nude bd sung (750mL, tong cdng 1,5L, 10 thé tich) va MTBE (750mL, tbng cong
1,5L, 10 thé tich), @ pH ~ 8. Tach riéng cac 16p, ria 16p hitu co béng nudc mubi
(300mL), va kiém tra céc 16p bing phuong phép LC-MS. Lam khd (Naz2S0x), c6 téi thé
tich t6i thidu (401g khéi luong tdng cong) va bd sung MeOH (3,0L, dung dich mau
vang). B4 sung nudc (1,5L) trong thoi gian 30 phut, két mim tinh v6i nguyén lidu két
tinh phan 18p trudc do (0,1% trong lugng, 150mg) sau khi 2 thé tich, 300mL nuéc di
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duge bd sung vao d6 (khong hoa tan). Huyén phu dic dan dan xuit hién, sau d6 nhanh
chéng ¢b dic sau khi di bd sung 650mL nuéc vao d6. Sau khi khudy & nhiét do moi
trudng trong thoi gian 30 phut, loc huyén phtt dic mau tréng, rira bing MeOH/nudc ty
1€ 2:1 (300mL dich rira huyén phii dc, 300mL dich rira thay thé) va gift lai trén thuy
tinh frit bi moi trudong chan khong trong thoi gian 12 gio. B6 sung MeOH (2,25L, 15
thé tich) vao miéng dong két 4m, khudy manh trong thdi gian 30 phut @8 pha v& huyén
phu déc, sau do bd sung nudce (1,125L) trong thoi gian 30 phit, khudy thém 15 phit nira
va loc, rira bing MeOH/nuéc ty 16 2:1 (300mL dich thay thé). Lam kho chét rin mau
tring trong hé théng sdy chan khong & nhiét d 50°C t6i khéi lugng 6n dinh, thu dugc
(R)-benzyl 2-(((benzyloxy)cacbonyl)amino)-3 -iodopropanoat (173g, 394mmol, hi¢u
suit 86%). Phuong phap chuin do Krtitration chimg minh 253 ppm nuée. 'HNMR (400
MHz, DMSO-d6) § 7,96 (d, J = 8,3 Hz, 1H), 7,44 — 7,14 (m, 10H), 5,10 (d, J=33,8 Hz,
4H), 4,38 (td, J = 8,7, 4,6 Hz, 1H), 3,55 (dd, J = 10,3, 4.6 Hz, 1H), 3,37 (t, ] = 9,7 Hz,
1H). MS (ESI) m/z 457 [M+NH4]".
Buée 3

Huyén phu dic chira k&m (47,0g, 719mmol) va DMF (325mL) dugc khudy trong
mot binh thét cb day tron 3 cb thé tich 2L bing cach khudy tir. Huyén phu ddc mau xdm
dugc lam lanh xubng nhiét dd 16°C trong chiu nudc da va iot (7,60g, 29,9mmol) dugc
bd sung vao d6 (16p bé mit chuyén tir mau vang sang mau trong ngay khi toa nhiét ¢
nhiét d6 n3m trong khoang tir 16 dén 27°C). Lam lanh tré& lai 10°C va b sung (R)-benzyl
2-(((benzyloxy)cacbonyl)amino)-3-iodopropanoat (105g, 240mmol) theo timg phin vao
6 trong thoi gian 10 phut & nhiét 49 < 25 °C. Sau thoi gian 10 phit bd sung & nhiét d6
nim trong khoang ti 20 dén 25°C, LCMS chimg minh k&m da xen vao hoan toan (lam
ding bing phan phan wde HCl 2N). Bd sung Pda(dba)s (0,457g, 0,499mmol), 2-
dixyclohexylphosphino—2’,6’-dimetoxybipheny1 (0,410g, 0,998mmol), va 2-
(benzyloxy)-4-iodophenol (65,1g, 200mmol) theo mot phén (khong téa nhiét) va khudy
& nhiét d6 trong phong (khoi dAu = 2:30). Sau thoi gian 1 gio, sy phat nhit dén 27°C
duoc quan sat thy, do d6 1am lanh tré lai trong chdu nudc ¢ nhiét do trong phong 20-
25°C va khudy qua dém. Sau thoi gian 15 gio, 40 phit, phuong phap LC-MS chimg
minh phan tmg dAy di va hoan toan. B4 sung MTBE (650mL) va silic oxit (65g), khudy

trong 15 phut, va loc huyén phu didc mau x4m, rua chét rin mau x4m bang MTBE (325
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+ 130mL). Rira dich loc mau vang bing dung dich nudc NH4Cl bdo hoa (325mL, gia
nhiét dén nhiét do 27°C véi lugng nhé Ha thoat ra, & d6 pH ~5-6) va nudc mubi (130mL),
lam khd (Na2S0a), cd, va tién hanh phwong phap FCC (cot 800g, DCM/heptan 50-100%,
sau d6 t6i MTBE/DCM 10%,; chi duy nhét tach cac tap chit ddm mau khong phén cuc
va nguyén liéu co s&, nang cép HPLC pa% tir 91 1én 93 pa%) thu dugc (S)-benzyl 3-(3-
(benzyloxy)-4-hydroxyphenyl) -2-(((benzyloxy)cacbonyl)amino)propanoat (106g,
207mmol, hiéu sudt 104%) 14 diu mang vang nhat. '"H NMR chung minh khéi lugng du
chit yéu 1a CBz alanin Bn este tir proton héa alkyl-k&m du trong qua trinh xr ly. Sur dung
khong cin tinh ché thém trong budc tiép theo, hiéu sudt dinh luong gia dinh. '"H NMR
(501 MHz, DMS0-d6) & 8,86 (s, 1H), 7,80 (d, J = 8,0 Hz, 1H), 7,47 — 7,41 (m, 2H),
7,41 — 7,08 (m, 13H), 6,94 (d, J = 2,0 Hz, 1H), 6,70 (d, ] = 8,0 Hz, 1H), 6,63 (dd, J =
8,0, 1,9 Hz, 1H), 5,15 — 4,93 (m, 6H), 4,27 (ddd, J=9,7,7.9, 5,5 Hz, 1H), 2,93 (dd, J=
13,8, 5,5 Hz, 1H), 2,78 (dd, J = 13,8, 9,8 Hz, 1H). MS (ESI) m/z 512 [M+H]*.
Budce 4

Dung dich chia (S)-benzyl 3-(3-(benzyloxy)-4-hydroxyphenyl)-2-
(((benzyloxy)cacbonyl)amino)propanoat (102g, 200mmol) trong ACN (510mL) dugc
khudy & nhiét do trong phong va tetrabenzyl pyrophosphat (118g, 220mmol) dugc bd
sung vio d6. Lam lanh trong chdu nudc da va bd sung DBU (45,2mL, 300mmol) trong
thoi gian 10 phit, duy tri nhiét do nim trong khoang tir 20 dén 25°C. Sau thoi gian 30
phut, phuong phap LC-MS ching minh phan (g hoan toan. B sung MTBE (1,0L) va
nuée (510mL), tich riéng céc 16p (mét rét it nudc trong phuong phip LCMS), va rira
16p hitu co bang nude mudi (3 x 200mL). Lam khd (Na2804), cd, va tién hanh phuong
phap FCC (chia 1am hai phin; mbi phén dugc tinh ché trén cot 800g voi viée rira giai
gradient béng MTBE/heptan 25-75%, sau do6 két hop) thu dugc (S)-benzyl 3-(3-
(benzyloxy)-4-((bis(benzyloxy)phosphoryl)oxy)phenyl)-Z-
(((benzyloxy)cacbonyl)amino)propanoat (132g, 171mmol, hidu sut 86%) 1a diu mau
hé phach. 'H NMR (400 MHz, DMSO-d6) 8 7,87 (d, J = 8,1 Hz, 1H), 7,43 — 7,17 (m,
26H), 7,07 (dd, =8,2, 1,3 Hz, 1H), 6,79 (dd, J=8,3, 1,9 Hz, 1H), 5,14 —4,91 (m, 10H),
4,38 (ddd, J=10,0, 8,0, 5,2 Hz, 1H), 3,05 (dd, J=13,8, 5,2 Hz, 1H), 2,88 (dd, J = 13,8,
10,1 Hz, 1H). MS (ESI) m/z 789 [M+NH4]".
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Viéc diéu ché levodopa 4’-monophosphat dwgc hoan thanh nhu budce Sa trong vi
dul.
Vi du 7: Tdng hop Carbidopa 4’-Monophosphat theo cach khac

Carbidopa 4’-monophosphat dugc diéu ché nhu dugc thé hién trong so dd 7 dudi

day:
So dé 7
Pd,dbas, P(tBu)yHBF, Thé trong EtOAc
2-metyl-prop-2-en-ol
B“OD/Br N,N-dixyclohexyl-N-metylamin - BHOD/\‘/CHO NaHSO;
pom ——
HO Dioxan HO EtOAc
1 Budc la 2 Budge 1b
TBPP
W _ NaHCO; B"O:©/\r°”° __bey |
EtOAcnudc HO Axetonitril
Budc 2a 2 Budc 2b
Dulll(’ n
NaClO,
DBAD TFA oo O Natds
o ¥ NCbz DMSO
BnO. ' Axetonitril BnO. '\\ CbzHN Axetonitril : mréc
BnO Bude 3 BnO” TO Budc 4
4 5
1. Hy, 5% Pd/C HO. COOH
BnO N COOH NaHCO, 3
$Ncbz _ THF, nude ¥ NH
07~ CbzHN —— b H,N
BnO.] SP
’P\ 2. HC' Hof Q‘O
BnO”™ SO IPA
6 7

Cu thé, Carbidopa 4’-monophosphat dugc didu ché nhu mo ta trong céc budc tir
1 dén 5 dudi day.
Budc 1

Nap vio binh thét ¢b ddy tron ba c thé tich 500mL bing hop chét 1 (25,04g,
90mmol), tris(dibenzylideneaxeton)paladi (1,23g, 1,343mmol), tri-tert-butylphosphoni
tetrafloborat (875g, 3,02mmol), va thanh khudy. Mot cdp nhiét dién, bo ngung héi Iuu,
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va niit him duoc b tri trén ba cb ctia binh thét ¢b. Binh thét ¢ duoc lam sach bang nito
trong thoi gian 1 gid. Trong thoi gian nay, binh thot cb thir hai duoc nap bang dioxan
(200,0mL), 2-metylprop-2-en-1-ol  (8,30mL, 99mmol), va N-xyclohexyl-N-
metylxyclohexanamin (30,0mL, 140mmol), va binh thot cd nay duoc thdi khi nito trong
thoi gian 1 gio. Sau d6, dung dich dioxan dugc chuyén bing dng thong vio trong binh
thét cd chira hop chét 1, paladi va phéi tir. HOn hop phén g dugc gia nhiét t6i nhiét
d6 100°C trong thoi gian 1 gid. Sau thoi gian nay, phan ing duoc 1am ngudi xudng nhiét
d6 35°C va pha loang bing etyl axetat (250mL) va HCI 1,0M (250mL). Hén hop hai
pha duogc khudy trong thoi gian 10 phit va tach pha. Dung dich hitu co duoc 14y ra khoi
binh phan Umg vi pha nudc duge dua trd lai. Etyl axetat (150mL) duoc bb sung vao
nguyén lidu 1ong va hdn hgp duoc lc trong thoi gian 10 phut. Lép nude duge dan luu
ra khoi phén ng, va etyl axetat ban d4u duoc dua trd lai binh phan tmg. Hén hop két
hop nay duge rira (2 x 10 phut bang cch khudy) béng hdn hop N-axetylxystein 5%/natri
bicacbonat 8%. Sau khi tach riéng nu6c thai sau mbi 14n rira, dung dich hitu co mau
vang dugc loc qua dht diatomit Celite®. Tién hanh chuin d Karl Fischer d6i v6i hon
hop phén umg hitu co cho thdy ring, lugng nudc 12 3,3% trong lugng. Dung dich hitu co
mau vang duoc dua trd lai binh phén (ng va khudy khi natri bisulfit (18,67g, 179mmol)
duoc bd sung vao d6. Hon hop phan tmg dugc gia nhiét t&i nhiét 46 40°C trong thoi
gian 13 gid. Sau thoi gian ndy, chit két tia duge loc va chit rén duogc rira bang etyl
axetat (3 x 100mL) d2 thu duoc chit rin mau tring véi hidu suét 64,2%. Hiéu lyc cta
nguyén li€u dugc khing dinh 12 60,0% béng phuong phép quang phd Q-NMR. Phuong
phap 1H NMR (400 MHz, D20, céc chit dong phan khong d6i quang ty 1& 1:1): 8 ppm
7,48-7,36 (m, 5H), 6,92 (m, 1H), 6,86 (dd, J = 8,0, 4,0 Hz, 1H), 6,76 (dd, J = 8,0, 4,0
Hz, 1H), 5,21-5,19 (m, 2H), 4,27-4,25 (m, 1H), 3,10-3,05 (m, 0,5H), 2,68-2,63 (m, 0,5
H), 2,52-2,49 (m, 0,5H), 2,38-2,16 (m, 1,5H), 0,94 (d, ] = 8,0 Hz, 1,5H), 0,84 (d,J=38,0
Hz, 1,5 H).
Budc 2a

Binh thét ¢b ddy tron 3 ¢b thé tich 500mL c6 bé tri cap nhiét dién va bo phin
khudy & phia trén dugc nap hop chit 3 (15,05g, 63,3% trong luong/trong luong,
23.2mol), natri bicacbonat (16,97g, 202mmol), nude (15 SmL) va etyl axetat (140mL).
Huyén pht hai pha tao ra dugc khue"ly manh & nhiét d6 25°C. Sau khi tiéu thu hoan toan
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nguyén liéu khoi diu, phan img dwoc chuyén sang phéu téch va céc 16p dugc téch riéng.
L6p hitu co dugc rira bing nuéc mubi (75SmL). L6p hitu co duge lam kho trén natri
sulfat, va dugc cd trong chan khong 2 tao ra hop chit 2 1a chit rin mau tréng (6,22g,
62,9%). 1H NMR: (400 MHz, CDCl3): 8 ppm 9,68 (d, J = 2,0 Hz, 1H), 7,46-7,32 (m,
5H), 6,86 (d, J = 8,0 Hz, 1H), 6,73 (d, J = 1,6 Hz, 1H), 6,68 (dd, J = 8,0, 1,6 Hz, 1H),
5,58 (s, 1H), 5,08 (s, 2H), 2,98 (dd, J = 13,6, 6,0 Hz, 1H), 2,65-2,56 (m, 1H), 2,53 (dd,
J=13,6, 8,0 Hz, 1H), 1,05 (d, J = 6,8 Hz, 3H).
Budc 2b

B6 sung hop chét 2 (6,29g, 23,22mmol), tiép theo béng axetonitril (63mL) vao
binh thét ¢b 3 ¢b thé tich 250mL c6 bb tri cip nhiét dién va bd phan khudy & phia trén.
Sau do, tetrabenzyl pyrophosphat (13,54g, 24,38mmol) duoc bd sung & nhiét dd 25°C
vao d6. Phan Umg duoc lam lanh xuéng nhiét @6 2,1°C trong chu nu6e da va DBU
(4,55mL, 30,2mmol) dugc b sung vao hdon hop phan img timg giot va dung dich tao ra
dugc khudy & nhiét do 2°C. Sau khi tiéu thy hoan toan nguyén li¢u khoi dAu, khéi phan
ung dugc pha lodng bang nudc (65mL) va duge chiét bing MTBE (130mL). Lép hitu
co két hop duoc ria bing nudc (65mL), dung dich natri clorua 5% (30mL), lam kho
trén natri sulfat, va dugc cd trong chan khong 8 tao ra hop chit thd 4 12 diu mau vang
(11,38g, 92,4%). IH NMR (400 MHz, CDCl3): & ppm 9,75 (d, J = 1,2 Hz, 1H), 7,46-
7,42 (m, 2H), 7,36-7,23 (m, 13H), 7,17 (dd, J = 8,0, 1,2 Hz, 1H), 6,81 (dd, J =2,0, 1,2
Hz, 1H), 6,72 (dd, J = 8,0, 2,0 Hz, 1H), 5,11 (s, 2H), 5,10 (s, 2H), 5,07 (s, 2H), 3,05 (dd,
J=13,6, 5,6, Hz, 1H), 2,69-2,59 (m, 1H), 2,56 (dd, J = 13,6, 8,0 Hz, 1H), 1,09 (d,J =
7,2 Hz, 3H). )
Budc 3

B sung (R)-5-(pyrolidin-2-yl)-1H-tetrazol (0,15g, 1,07mmol) va axetonitril
(40mL) vao binh thét cb ddy trdn 3 b thé tich 500mL c6 bé tri cdp nhiét dién. Sau do,
TFA (0,084mL, 1,07mmol) duge bb sung vao do, tiép theo bang (E)-dibenzyl diazen-
1,2-dicacboxylat (8,25g, 27,7mmol). Sau do, dung dich chira hop chit 4 (11,4g,
21,49mmol) trong axetonitril (70mL) duoc bd sung thong qua 6ng thong. Dung dich tao
ra dugc khudy & nhiét ¢ 25°C. Sau khi tiéu thu hoan toan nguyén li¢u khoi d4u, hdén
hop phan tmg dugc pha loang bing axetonitril (88mL) va nude (S8mL) duoc bb sung

vao dé két tiia san phim. Huyén phti dic tao ra duoc khudy qua dém & nhiét 6 25°C va
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sau d6, loc va rira bing 28% trong lugng nudc trong axetonitril (30mL) d tao ra hop
chét 5 (8,9g, hidu suit 50%) 1a chat rin mau tring. 1H NMR (400 MHz, CDCl3): 8 ppm
9,72 (s, 1H), 7,42-7,17 (m, 25H), 7,09-7,05 (m, 1H), 6,67-6,34 (m, 2H), 5,80 (bs, 1H),
5,30-4,80 (m, 10H), 3,39-3,21 (m, 1H), 2,92-2,77 (m, 1H), 1,14-1,00 (bs, 3H).
Budc 4

Binh thét cd day tron ba cb thé tich 100mL dwoc 1ip cip nhiét dién va dugc nap
bang hop chit 5 (5,10g, 6,15mmol), axetonitril (50,0mL), va dimetyl sulfoxit (DMSO)
(1,00mL, 14,1mmol). Huyén phil mau tréng dugc khudy va 2,0mL dung dich nuéc chira
natri dihydrophosphat monohydrat (1,78g, 12,90mmol) dwoc didu ché va bd sung vao
phan tng. Sau khi b sung, 2,0mL dung dich nudc chira natri clorit (2,88g (80% trong
luong), 25,5mmol) duoc bd sung timg giot trong thoi gian 90 gidy. Phan img vén duc
chuyén sang mau vang nhat va vang ddm hon va tro thanh mau trong khi phén img tiép
tuc. Sau thoi gian 90 phit, phan ing duge 1am dimg béng 6,0mL dung dich nuéc chira
natri sulfit (1,60g, 12,7mmol). Phan {mg dugc khudy trong thoi gian 20 phut sau khi b
sung sulfit. Sau thoi gian ndy, phan Ung dugc rét vao trong phéu tach va binh thoét cd
day tron dugc rira béng 50mL isopropyl axetat va 50mL nude. Cac 16p nude va 16p hitu
co dugc tach riéng. Lép hitu co dugc rira bing 50mL nudc. Nhil trong tao ra khi lic céc
16p. Tai thoi diém nay, 20mL nuée mudi tiép theo duge bd sung va cac pha dugc tach
riéng khi nhil tuong biét mét. 50mL khéc cta isopropyl axetat dugc bd sung vao phan
{mg, va binh thét c¢d dugc dat 1én thiét bj lam bay hoi kiéu quay cho t6i khi hdn hop
phan tng xut hién van duc. Tong thé tich ctia hdn hgp phan tng sau khi chung cat 13
~10mL. Binh phan tmg dugc dit vao trong tu lanh 4°C trong thoi gian 16 gid. Sau thoi
gian nay, chét rin mau tring tao ra dugc tép hop, rira bing 20mL isopropyl axetat, va
lam kho trong chan khong 8 thu dugc hop chét 6 véi hiéu sult 75,0%, 1H NMR (400
MHz, CDCI3): § ppm 7,58-7,14 (m, 26H), 7,01-6,84 (m, 1H), 6,41-6,29 (m, 1H), 5,46-
4,64 (m, 10H), 3,80-3,49 (m, 1H), 3,02-2,94 (m, 1H), 1,19 (brs, 3 H).
Budce 5

Tién hanh nap 5% trong lugng trén co s& sdy khd ctia Pd/C 5% (63,6% H20,
15,0g), nu6e (182mL) va 5% trong luong dung dich nu6c natri bicacbonat (215mL) vao
binh phan tng Parr dung tich 1 galong. Bb sung dung dich THF (1090mL) chira hop
chéit 6 (109, hiéu Iyc 85%) vao huyén phi chét xuc téc 1ong. Binh phan tmg dugc lép
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rap va dugc lam tro bing nito, tiép theo béng cach 1am sach béng khi hydro (4p xuét 1am
sach 4 x 30 psig). Sau d6, binh phan tmg dugc diéu 4p lai t6i 30 psig bang hydro. Binh
phan tmg dugc l5c manh & nhiét d§ 25°C trong thoi gian it nhéit 1 gi. Khi dat dugc su
chuyén ddi phan ing hoan toan, hydro dwgc cho thoat ra va binh phan tmg dugc lam tro
biing nito. Sau d6, hdn hop phan tmg hai pha duoc loc dé loai bo chét xuc téc, tiép theo
béng cach rira bing nuéc (93mL). Hdn hop phén ung hai pha dugc pha logng béng
MTBE (370mL). Hén hop dugc khudy trong thoi gian 15 phut, sau d6 d8 ling trong thoi
gian 10 phut (luu y, san phim dugc chira trong 16p nuéce). Tach riéng cac 16p va rira 16p
nuée bing MTBE (370mL) nhu d3 md ta & trén.

St dung lwong dung dich nwéc HC1 6M du, dung dich duoc axit hoa téi do pH
1,9. Két mam tinh dung dich nuéc bing 0,1% trong lwong ctia hop chét 7 dé kich thich
su tao mam. B& sung isopropanol (1326mL) vao huyén phu mam dic va tron két hop
trong thoi gian it nhit 5 gior & nhiét d0 mdi truong. Huyén phu déc dugc loc dé tap hop
san phim, tai tudn hoan céc dung dich céi khi rira néu cin thiét. Rira cac chét rin két
banh 4m bing isopropanol (370mL). Céc chit rdn san phdm duge hong kho gi6 trén
phéu trong thoi gian 2 giv. Phéan 1ap 38,5g hop chét 7 & dang trihydrat (hiéu suét da hiéu
chinh hidu luc 97,2%). 1H NMR (400 MHz, D20): 8 ppm 7,21 (d, J = 8,0 Hz), 6,87 (d,
J=2p}h,H{L6J7@M,J=SQ;LOHL1HL3J9«LJ=1QOHL1HL3£O@LJ=
16,0 Hz, 1H), 1,54 (s, 3H).
Vi du 8: Téng hop L-Dopa 3’-Phonoxymetyl Este

L-dopa 3’-phonoxymetyl este dugc diéu ché nhu duoc thé hién trong so d6 8
dudi day:
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Cu thé, L-dopa 3’-phonoxymetyl este dugc didu ché nhu mo ta trong cac budc tir
1 dén 6 dudi day.
Buéce 1

B4 sung di-tert-butyl(clometyl)phosphat (12,53g, 46,0mmol) & nhiét 46 25°C vao
dung dich chura 4-(benzyloxy)-4-hydroxybenzaldehyt, hop chéat 1, (10,0g, 43,8mmol)
trong axetonitril (133mL). Hdbn hop phan tmg dugc lam lanh xudng nhiét do 4°C va
DBU (7,67g, 50,4mmol) duoc bd sung vao d6. Sau khi bd sung, hdn hop phan tmg dugce
13m 4m 1én nhiét do trong phong (~20-25°C) va sau d6, gia nhiét t6i nhiét 46 50°C trong
thoi gian 39 gio. Sau thoi gian 22 gio, hdn hop phan tmg duoc lam mat xudng nhiét do
trong phong va dugc 1am dimg béng nuée (400mL) va chiét bing MTBE (3x 100mL).
L6p hitu co duge rira bing dung dich natri bicacbonat bdo hoa (150mL), nude (150mL),
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dung dich natri clorua bdo hoa (150mL), va c6 @2 thu dwoc hop chét 2 (19,48g, 40 tinh
Kkhiét 49%, hiéu xuét 50%. San phim thd dugc dua sang cit silicagel st dung gradient
bing etyl axetat-hexan dé thu dugc 8,08g hop chat 2 (d9 tinh khiét 94%, hiéu suit 40%.
'H NMR (400 MHz, DMSO-ds) & 9,85 (s, 1H), 7,66 (dd, J = 8,3, 1,9 Hz, 1H), 7,63 (d,
J=12,0 Hz, 1H), 7,49 — 7,44 (m, 2H), 7,43 — 7,32 (m, 4H), 5,65 (d, J = 12,0 Hz, 2H),
5,25 (s, 2H), 1,36 (d, J= 0,6 Hz, 18H).
Budc 2

B6 sung 1,1,3,3-tetrametylguanidin (TMG) (2,0g, 17,60mmol) vao dung dich
chira (+/-)-benzyloxycacbonyl-alpha-phosphonoglyxin trimetyleste (5,35¢, 16,14mmol)
va 2-(benzyloxy)-5-formylphenoxy)metyl di-tert-butyl phosphat, hop chét 2, (6,78g,
14,67mmol) trong 70mL DCM ¢ nhiét 46 0°C. Hdn hop phan (mg tao ra duoc khudy &
nhiét d6 trong phong qua dém. Ngay tiép theo, hdn hop phan ng dugc ria bang 3x
35mL nuée va dugce ¢d dé thu dwoc 13,11g san phim thd. Sau do, san phim tho dugc
tinh ché bang phuong phap sic ky cot trén silicagel sir dung gradient bang etyl axetat-
hexan d& thu duoc 7,34g hop chét 3 (d0 tinh khiét 81%, hiéu suat 62%. 'H NMR (400
MHz, DMSO-ds) & 7,50 — 7,28 (m, 13H), 7,21 (s, 1H), 7,16 (s, 1H), 5,59 d,J=11,9
Hz, 2H), 5,18 (s, 2H), 5,09 (d, J= 12,1 Hz, 2H), 3,69 (s, 3H), 1,35 (d, J=0,5 Hz, 18H).
Budc 3

Nap vao trong binh phan img parr thé tich 120ml bing metyl 3-(4-(benzyloxy)-
3-(((di-tert-butoxyphosphoryl)oxy)metoxy)phenyl)-2-
(((benzyloxy)cacbonyl)amino)acrylat, hop chét 3, (7,34g, 9,07mmol) va 1,2-bis[(2S,55)
-2,5-dietylphospholano]benzen(1,5-xyclooctadien)rodi(I) tetrafloborat (0,060¢g,
0,091mmol) va tetrahydrofuran (59,5mL). Hbn hop duge 1am sach bing Hz va hén hop
phan tng duoc khudy & nhiét do 35°C dudi ap suit 100 psig cua Ha trong thoi gian 20
gi®. Sau thoi gian 20 gio, hdn hop phan tmg dugc cd va tinh ché bang phwong phap sdc
ky cot trén silicagel st dung gradient bing etyl axetat-hexan 8 thu duoc 5,44g hop chit
4 (d6 tinh khiét 76%, hiéu suit 69%, 98% ee). 'H NMR (400 MHz, DMSO-ds) 6 7,80
(d, J=8,0 Hz, 1H), 7,48 — 7,25 (m, 10H), 7,04 (d, /= 2,1 Hz, 1H), 7,01 (d, J = 8,4 Hz,
1H), 6,89 (dd, J = 8,3, 2,1 Hz, 1H), 5,55 (dd, J = 11,6, 1,6 Hz, 2H), 5,08 (s, 2H), 4,99
(4, J=2,7 Hz, 2H), 4,22 (ddd, J= 9,8, 7,9, 5,2 Hz, 1H), ), 3,62 (s, 3H), 3,03 — 2,67 (m,
2H), 1,37 (d, J=1,2 Hz, 18H).
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Budc 4
Nap vio binh phan img parr thé tich 50mL béng Pd/C 5% (M #9) (0,418g, 2,311mmol).
(S)-metyl 3-(4-(benzyloxy)-3-(((di-tert—butoxyphosphoryl)oxy)metoxy)phenyl)-2—

(((benzyloxy)cacbonyl)amino)propanoat, hop chét 4, (2,0g, 2,311mmol) duogc hoa tan
trong tetrahydrofuran (15,2mL). Dung dich nay dugc nap vao trong binh phan Umg va
lam sach bang argon, tiép theo bing Ho. Hon hop phan tmg dugc khudy dudi ap suét 50
psig ctia Hz & nhiét d9 trong phong trong thoi gian 1 gio. Sau thoi gian 1 gio, chét xtic
tac duoc loc va rira bang THF. Dung dich dugc ¢6 va tinh ché bing phwong phép sic ky
cdt trén silicagel st dung etyl axetat-metanol d8 thu duoc 1,04g hop chét 4, (d0 tinh
khiét 95%, hidu suét 98%). 'H NMR (400 MHz, DMSO-ds) 8 9,13 (s, 1H), 6,88 (d, /=
1,9 Hz, 1H), 6,74 (d, J = 8,1 Hz, 1H), 6,71 (d, J = 2,0 Hz, 1H), 5,50 (d,J=11,4 Hz,
2H), 3,58 (s, 3H), 3,49 (t, J= 6,6 Hz, 1H), 2,81 — 2,58 (m, 2H), 1,70 (s, 2H), 1,39 (d, J
= 0,6 Hz, 18H).
Budc 5

(S)-metyl 2-amino-3-(3-(((di-tert-butoxyphosphoryl)oxy)metoxy)-4-
hydroxyphenyl)propanoat, hop chét 5, (1,04g, 2,34mmol) trong 10mL DCM ¢ nhiét do
5°C duge bd sung 876ul (5,0 duong luong) axit trifloaxetic timg giot. Hon hop phan
ung duoc khudy & nhiét d 25°C cho t6i khi hoan thanh. Sau thoi gian 60 phut, nguyén
liéu khoi du duoc tiéu thy va san phdm tao thanh 16p DCM. San phém, hop chét 6,
duoc chiét tir 16p DCM véi 3mL nude. Sau do, 16p nude dugc dung nhu vy trong bude
tiép theo. LC/MS [M+1]=322,1
Budc 6

(S)-metyl 2-amino-3-(4-hydroxy-3-((phosphonooxy)metoxy)phenyl)propanoat,
hop chét 6, (752mg, 2,341mmol) trong 4mL nudc & nhiét d 5°C dugc bd sung 2,62mL
NaOH 6N timg giot trong thoi gian 5 phit téi d6 pH = 12,5. Hdn hop rxn dugc khudy &
nhiét d6 25°C cho t6i khi hoan thanh. Sau thoi gian 60 phut, hdn hop phan tmg dugc
axit héa bing HCL 6N t6i do pH =1,9. B4 sung IPA vao dung dich ndy cho t6i khi san
phim két taa trong khi duy tri @6 pH=1,9. San phim, hop chét 7, dugc loc va ria béng
IPA dé thu duoc 630mg, voi do tinh khiét 90%. "H NMR (400 MHz, Poteri Oxit) 8 7,17
(d, J=1,8 Hz, 1H), 6,99 — 6,96 (m, 1H), 6,94 (dd, /= 8,3, 1,8 Hz, 1H), 5,57 (d,J=12,6
Hz, 2H), 4,16 (dd, J= 7.9, 5,1 Hz, 1H), 3,33 — 3,05 (m, 2H).

-02-



31568

Vi du 9: Téng hop L-Dopa 4’-Phonoxymetyl Este
L-dopa 4’-phonoxymetyl este dugc diéu ché nhu dugc thé hién trong so d6 9

dudi day:
Sodo 9
0 o]
’ , 8 Meosg
0 Ditert-butyl(clometyl)- no H MeO” OCH,
BnO. y phosphat, DBU, ACN o CbzHN
—————————————
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Budc 6 (I)j) 7
HO-P-OH
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Cu thé, L-dopa 4’-phonoxymety! este duoc diéu ché nhw mé ta trong cc bude tir
1 dén 6 duéi day.
Budc 1

B sung di-tert-butyl(clometyl)phosphat (12,53g, 46,0mmol) & nhiét d§ 25°C vao
dung dich chira 3-(benzyloxy)-4-hydroxybenzaldehyt, hop chét 1, (10,0g, 43,8mmol)
trong axetonitril (133mL). Hon hop phan tmg dugc 1am lanh xudng nhiét do 4°C va
DBU (7,67g, 50,4mmol) dugc bd sung vao d6. Sau khi bd sung, hon hop phéan tmg dugc
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1am 4m 1én nhiét do trong phong (~20-25°C) va sau d6, gia nhiét t6i nhiét d6 50°C trong
thoi gian 22 gid. Sau thoi gian 22 gio, hdn hop phan ung dugc lam mat xudng nhiét do
trong phong vi dugc 1am dimg bing nuéc (400mL) va chiét bing MTBE (3x 100mL).
L6p hitu co duge rira bing dung dich natri bicacbonat bdo hoa (150mL), nude (150mL),
dung dich natri clorua bdo hoa (150mL), va ¢b dé thu dugc hop chit 2 (20,0g, 4o tinh
khiét 70%, hiéu suét 73%). San phdm thd dugc chuyén sang cft silicagel sir dung
gradient bing etyl axetat-hexan dé thu dugc 8,77g hop chét 2 (d6 tinh khiét 91%, hidu
suit 41%. 'H NMR (400 MHz, DMSO-ds) 3 9,87 (s, 1H), 7,59 (d,J= 7,0 Hz, 2H), 7,49
— 7,45 (m, 2H), 7,43 — 7,31 (m, 4H), 5,72 (d, J = 12,7 Hz, 2H), 5,20 (s, 2H), 1,37 (d, J
= (0,6 Hz, 18H).
Budc 2

B4 sung 1,1,3,3-tetrametylguanidin (2,09g, 18,1 6mmol) vao dung dich chia (+/-
)-benzyloxycacbonyl-alpha-phosphonoglyxin trimetyleste (5,51g, 16,64mmol) va (2-
(benzyloxy)-4-formylphenoxy)metyl di-tert-butyl phosphat, hop chit 2, (7,49,
15,13mmol) trong 75mL DCM & nhiét d 0°C. Hon hop phan Gng tao ra duoc khudy &
nhiét dd trong phong qua dém. Ngay tiép theo, hdn hop phan tmg dugc rira bang 3x
35mL nud6e va duge cd dé thu duoc 13,11g san phém tho. Sau do6, san phém thd duogc
tinh ché bing phuong phép sic ky cot trén silicagel sir dung gradient bing etyl axetat-
hexan d thu dwoc 8,37g hop chét 3 (d6 tinh khiét 85%, hiéu sudt 72%). "H NMR (400
MHz, DMSO-ds) § 7,54 (d, J = 2,0 Hz, 1H), 7,50 — 7,21 (m, 13H), 7,16 (d, J= 8,5 Hz,
1H), 5,63 (d, J = 12,1 Hz, 2H), 5,09 (d, J= 19,1 Hz, 4H), 3,71 (s, 3H), 1,37 (d, J= 0,5
Hz, 18H).
Bude 3

Nap vao trong binh phan Umg parr thé tich 120ml bang metyl 3-(3-(benzyloxy)-
4-(((di-tert-butoxyphosphoryl)oxy)metoxy)phenyl)-Z-
(((benzyloxy)cacbonyl)amino)acrylat (8,37g, 10,85mmol) va 1,2-bis[(25,55)-2,5-
dietylphospholano]benzen(l,5-xyclooctadien)rodi(l) tetrafloborat (0,072g, 0,109mmol)
va tetrahydrofuran (70,5mL). Hon hop duge lam sach bing Hz va hdn hop phan Gng
duoc khudy & nhiét dd 35°C dudi 4p suét 100 psig clia Ha trong thoi gian 20 gio. Sau
thoi gian 20 gid, hdn hop phan tmg dugc cb va tinh ché bing phuong phép sic ky cot
trén silicagel st dung gradient béng etyl axetat-hexan dé thu dugc 6,34g hop chét 4 (d6

-94-



31568

tinh khiét 78%, hiéu suét 69%, 97% ee). '"H NMR (400 MHz, DMSO-de) 8 7,80 (d, J=
8.1 Hz, 1H), 7,54 — 7,22 (m, 10H), 7,12 — 6,97 (m, 2H), 6,80 (dd, J = 8,2, 2,0 Hz, 1H),
5,54 (d, J = 11,3 Hz, 2H), 5,13 — 4,90 (m, 4H), 4,25 (ddd, J = 10,1, 8,1, 5,0 Hz, 1H),
3,62 (s, 3H), 3,04 — 2,73 (m, 2H), 1,35 (d, J= 0,5 Hz, 18H).

Budc 4
Nap vao trong binh phan émg parr thé tich SOmL bang Pd/C 5% (IM #9) (0,429,
2,372mmol). (S)-metyl 3-(3-(benzyloxy)-4-(((di-tert-

butoxyphosphoryl)oxy)metoxy)phenyl)-2-(((benzyloxy)cacbonyl)amino)propanoat,
hop chit 4, (2,0g, 2,372mmol) dugc hoa tan trong tetrahydrofuran (THF) (15,6mL).
Dung dich ndy dugc nap vao trong binh phan Gng va lam sach bing argon, tiép theo
bing H. Hn hop phan tmg dugc khudy dudi 4p sudt 50 psig ctia Hz ¢ nhit df trong
phong trong thoi gian 1 gio. Sau thoi gian 1 gio, chét xtic tac duge loc va rira bang THF.
Dung dich dugc cd va tinh ché bang phuong phép sic ky cot trén silicagel sir dung etyl
axetat-metanol d8 thu dugc 1,08g hop chét 4, (d tinh khiét 94%, higu suat 99%). 'H
NMR (400 MHz, DMSO-ds) § 9,20 (s, 1H), 6,95 (d, J = 8,2 Hz, 1H), 6,66 (d, J = 2,1
Hz, 1H), 6,54 (dd, J = 8,2, 2,1 Hz, 1H), 5,49 (d, /= 11,3 Hz, 2H), 3,57 (s, 3H), 3,50 (t,
J=6,6 Hz, 1H), 2,79 — 2,59 (m, 2H), 1,72 (2, 2H), 1,38 (d, /= 0,5 Hz, 18H).
Budce 5

(S)-metyl 2-amino-3-(4-(((di-tert-butoxyphosphoryl)oxy)metoxy)-3-
hydroxyphenyl)propanoat, hop chét 5, (1,08g, 2,34mmol) trong 11mL DCM ¢ nhiét 4o
5°C dugc bd sung 901uL (5,0 duwong lugng) axit trifloaxetic timg giot. Hon hop rxn dugc
khudy & nhiét @ 25°C cho t6i khi hoan thanh. Sau thoi gian 60 phut, nguyén li¢u khéi
dAu duoge tiéu thu va san phim tao thanh 16p DCM. San phém, hop chit 6, duge chiét tir
16p DCM v6i 3mL nudce. Sau d6, 16p nude duge dung nhu vay trong budc tiép theo.
LC/MS [M+1]=322,1
Budc 6

(S)-metyl 2-amino-3-(3-hydroxy-4-((phosphonooxy)metoxy)phenyl)propanoat,
hop chét 6, (752mg, 2,341mmol) trong 3mL nuéc & nhiét 4o 5°C duoc bd sung NaOH
6N timg giot trong thoi gian 5 phut t6i 4 pH = 12,5. Hon hop rxn duge khudy & nhiét
d6 25°C cho t6i khi hoan thanh. Sau thoi gian 60 phut, hdn hop phan tng dugc axit hoa
bing HCL 6N t6i o pH =1,9. B4 sung IPA vao dung dich ndy cho t¢i khi san phém két
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tha trong khi duy tri 40 pH = 1,9. Sén phém, hop chit 7, dugc loc va rira bang IPA dé
thu duoc 850mg, véi df tinh khiét 88%.'H NMR (400 MHz, Doteri Oxit) 6 7,09 (dd, J
=82, 0,7 Hz, 1H), 6,76 (d, J=2,1 Hz, 1H), 6,73 (dt, J= 8,3, 1,3 Hz, 1H), 5,43 (dd, J=
12,6, 0,7 Hz, 2H), 4,08 — 3,97 (m, 1H), 3,21 —2,89 (m, 2H).
Vi du 10: Téng hop Carbidopa 3’-Phonoxymetyl este va Carbidopa 4’-Phonoxymetyl
Este

Carbidopa 3’-phonoxymetyl este va Carbidopa 4’-phonoxymetyl este dugc didu

ché nhu duoc thé hién trong so dd 10 dudi day:

So do 10
i [o} 2 Cl
O Chiral 9 of
s OH Br. \/@ \‘\"N OBn @/\oag\o‘
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H A —_— OBn Cbz —>
) S .
Q Budc 1 H3n hop ciia sin phim Bude 2
duoc N-alkyl héa tai 3' va 4'
1 2
0 o] o]
o Y~ “OBn o 0 o “CH oy “OH
N. 20%Pd(OH),/C, ot HN. HN.
ano—l‘f‘— 0 B NH ————————" yo-p-o” O NH;  HO NH
d8n OBn Cbz Bude 3 SH H )O
4 (e] 5
Hin hop ciia 3'va 4' 0=P-OH
3 HO

Cu thé, Carbidopa 3’-phonoxymetyl este va Carbidopa 4’-phonoxymetyl este
duogc didu ché nhu mb ta trong céc bude tir 1 dén 3 dudi day.
Buéc 1: Didu ché (S)-benzyl 2-benzyl-2-(1-(benzyloxy)-3-(3-(benzyloxy)-4-
hydroxyphenyl)-Z—metyl-1-oxopropan-2-yl)hydrazincacboxylat (hdn hop cta 3’ va 4’)
Hop chét 2

B sung hop chit axit (S)-2-(2-((benzyloxy)cacbonylhydrazinyl)-3-(3,4-
dihydroxyphenyl)-2-metylpropanoic cung v6i tetrahydrofuran (ty 1& 1:1), hop chét 1,
(10g, 84% trong lwgng, 19,42mmol) va 100mL DMF véo trong binh thot cd déy tron thé
tich 500mL. Xesi cacbonat (11,39g, 35mmol) dugc bd sung vao d6 va hdn hop duoc
khudy & nhiét d trong phong trong thoi gian 15 phut. Hon hop dugc 1am lanh trong
chau nuéc da. Benzyl bromua (7,38mL, 62,2mmol) dugc bd sung theo timg phan vao
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d6. Hon hop duoc khudy trong chau nudc d4 qua dém. Huyén phu dic dugc loc, va banh
loc duoc rira bang metyl t-butyl ete. Phan dich loc dugc trdn két hop véi nude, va céc
16p duge tach riéng. Lop nude duge chiét bing metyl t-butyl ete. Cac 16p hitu co két
hop dugc rira bing nude mudi, 1am khd trén natri sulfat khan va c6. San phim thd dugc
tinh ché bing phuong phép sic ky nhanh st dung cdt silic oxit 220g (0-30% etyl axetat
trong heptan) dé thu dugc hop chét 2 12 ddu dic khong mau (1,20g, 9,8%).

MS (ESI+) 631,1
Buéc 2. Didu ché (S)-benzyl 2-benzyl-2-(1-(benzyloxy)-3-(3-(benzyloxy)-4-
(((bis(benzyloxy)phosphoryl)oxy)metoxy)phenyl)-2-mety1-1-0xopropan-2-
yDhydrazincacboxylat (hdn hop ctia 3> va 4”) (Hop chit 3)

B& sung dibenzyl (clometyl) phosphat (1,632g, 4,99mmol), (S)-benzyl 2-benzyl-
2-(1 -(benzyloxy)-3-(3-(benzyloxy)-4-hydroxypheny1)-2-mety1- 1-oxopropan-2-
yDhydrazincacboxylat, hop chit2, (2,1g, 3,33mmol) va 25mL axetonitril vao trong binh
thét ¢ day tron thé tich 100mL. Hén hop dwgc 1am lanh trong chiu nude da. B sung
1,8-diazabixyclo[5.4.0}undec-7-en (0,745mL, 4,99mmol) vao d6 va hdn hop dugce
khudy trong chiu nuéc da trong thoi gian 30 phut, sau d6 & nhiét do trong phong qua
dém. Nudc duge bd sung vio hdn hop phan (g, va hdn hop dugc chiét béng etyl axetat
hai 14n. Céc 16p hitu co két hop duge rira bing nuée va nuée mudi, 1am khé trén natri
sulfat khan va c6. San phim thd duoe tinh ché trude tién bing phuong phap sic ky nhanh
sir dung cot silic oxit 120g (0-50% etyl axetat trong heptan), tiép theo bang phuong phép
RP-HPLC (60-100% axetonitril trong TFA 0,1%/nudc trén c6t Phenonmex C18 5u) dé
thu dwgc hop chét 3 1 diu khong mau (247mg, 8%).

LC/MS (APCI+) m/z= 921,2(M-+H)

Bude 3. Didu ché axit (S)-2-hydrazinyl-3-(3 ~hydroxy-4-((phosphonooxy)metoxy)phenyl)-
2-metylpropanoic  (Hop chit 4) va axit (S)-2-hydrazinyl-3-(4-hydroxy-3-
((phosphonooxy)metoxy)phenyl)-2-mety1propanoic (Hop chit 5)

(S)-benzyl 2-benzyl-2-(1-(benzyloxy)-3-(3-(benzyloxy)-4-
(((bis(benzyloxy)phosphoryl)oxy)metoxy)phenyl)—2-metyl-l-oxopropan-2-
yDhydrazincacboxylat, hop chit 3, (240mg, 0,261mmol), 10mL tetrahydrofuran va SmL
nuée duge b sung vao PA(OH)2/C 20%, 4m (50mg, 0,036mmol) trong mét binh 4p luc
thé tich 50ml. Hén hop duge khudy trong thoi gian 1 gio tai 4p sudt 50 psi va & nhiét do
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trong phong. Hon hep phan tng dugce loc. Phén dich loc dugc tron két hop véi nudc,
duogc chiét bang metyl t-butyl ete hai 13n. Pha nuéc duoc 1am kh bing thiét bi 1am dong
kho. Phin ¢b6 duoc tinh ché bing phuong phép RP-HPLC (0-10% axit formic
0,1%/axetonitril trong axit formic 0,1%/nudc trén cot Kromacil Phenyl 3,0cm IDx25¢m,
5u). Hai chét ddng phan dugc tach riéng. Cac phén tap hop 13n Iugt duoc két hop va lam
kho bing thiét bi 1am ddng kho dé thu duge hop chat 4 va hop chét 5, mbi hop chét nay
14 chét rin x6p mau tring.

Hop chét 4 (16,5mg, 16,1%): '"HNMR (501 MHz, DMSO-ds) 8 6,94 (d, J= 8,1
Hz, 1H), 6,62 (d, J = 2,1 Hz, 1H), 6,54 (dd, J= 8,1, 2,1 Hz, 1H), 5,28 (d,J = 14,6 Hz,
2H), 2,86 (d, J= 13,6 Hz, 1H), 2,78 (d, J= 13,6 Hz, 1H), 1,26 (s, 3H). MS (ESI+) 337,0

Hop chit 5 (30,9mg, 30,2%): 'H NMR (400 MHz, DMSO-dp) 87,00 (s, 1H), 6,68
(m, 2H), 5,32 (m, 2H), 2,91 - 2,77 (m, 2H), 1,26 (s, 3H). MS (ESI+) 337,0
Vi du 11: Téng hop Carbidopa 4’-Monophosphat Metyl Este

Carbidopa 4’-monophosphat metyl este dugc didu ché nhu dugc thé hién trong
so dd 11 dudi day:

So do 11
f i Ha, 5% Pd/C HO. i
2, 970
Bnd N oH Bn0 X TOCH; _NaHCO, I:j/§<:ocn-ls
¥ NCbz DCC, DMAP o < Nebz THF, nudc o W,
Bno\g chaN om0y o oterN R :g: g 2
P ¢ _Px,

BnQ” "0 1 Budce 1 BnO” O 2 Bude 2 3

Bude 1

Binh thét cb day tron th& tich 100mL duoc nap bing axit (S)-3-(3-(benzyloxy)-4-
((bis(benzyloxy)phosphoryl)oxy)phenyl)-2-(1 ,2-bis((benzyloxy)cacbonyl)hydrazinyl)-2-
metylpropanoic (3,03g, 3,59mmol) (1), DCC (889g, 4,31mmol), 25mL metanol va c6 b tr
thanh khudy. B3 sung 4-(dimetylamino)pyridin (88mg, 0,720mmol) theo mot phén vao hdn hop
dang khudy nay va phan g dugc khudy trong thdi gian 48 gid nita. Sau thoi gian nay, dung
mdi dugc loai ra trén thiét bi lam bay hoi kiéu quay dé lai phin cin mau vang nhat. Phén cin
con lai dwoc tao huyén phil trong axetonitril (40mL) va khudy & nhiét d6 5°C trong thoi gian 2
gid. Sau do, huyén phit dugc loc qua dém silicagel, rira giai b:?mg 400mL axetonitril. Loai bo
axetonitril trén thiét bj 1am bay hoi kiéu quay thu duoc diu mau vang nhat véi hiéu suét 94%,

déu nay dugc st dung truc tip trong buéce tiép theo. LC/MS [M+H]: 859,40.
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Budc 2

Binh phan tmg Parr thé tich 150ml dugce nap bang Pd/C 5% (0,794mg, 3,36mmol).
Chét xtic tAc duogc tao huyén phil dic trong nude (4,83mL) va 5% trong luong dung dich
nudc natri bicacbonat (5,61mL, 3,36mmol). B6 sung tetrahydrofuran (29mL), dung dich
chia (S)-dibenzyl 1-(3—(3-(benzyloxy)-4-((bis(benzyloxy)phosphoryl)oxy)phenyl)-1-
metoxy-2-metyl-1-oxopropan-2 yDhydrazin-1,2-dicacboxylat (2,89g, 3,36mmol) (2)
vao huyén phtl dic ndy. Binh phéan tmg dugc déy kin va lam sach bang argon (4 x 40
psig), sau d6 bing Ha (4 x 50 psig). Sau d6, binh phan tmg duoc téi tao ap lyc t6i 4p sut
50 psig ctia H2 va khudy & nhiét 3 mdi trudng trong thdi gian 60 phut. Sau thoi gian
nay, hdn hop phan tmg hai pha dwgc loc qua dét diatomit Celite®, st dung nudc (2,2mL)
& rira va loc phan con lai trong binh phan tng. Hon hop hai pha duoc pha lodng bing
MTBE (8mL), khudy trong thoi gian 5 phit, va rot vao phéu tach. Lép nudce duge tach
riéng va rira bing DCM (3 x 30mL). Lép nuéc duge tap hop va lam kho trén thiét bi
1am dong kho dé thu duge hop chét 3 v6i hiéu sudt 68% 1a chit rin mau tring nhat. 'H
NMR (400 MHz, D0): 8 1,46 (s, 3H), 2,92 (d, /= 12 Hz, 1H), 3,05 (d, /=12 Hz, 1H),
3,79 (s, 3H), 6,65-6,72 (m, 2H), 7,11 (d, J = 8,0 Hz, 1H).
Vi du 12: Céc nghién clru vé d6 6n dinh cua tién duoc chit phosphat
Céc nghién ciru vé d¢ 6n dinh 1 ngay

Céc tién dugc chit L-dopa phosphat va tién duoc chit carbidopa phosphat duoc
d4nh gia trong mot nghién citu vé d6 6n dinh. Dung dich nuéc chia cac tidn dugc chét
(80pg/mL) dugc gidm sat theo ddi trong mot khoang gia tri o pH tai cac diu kién bao
quén & méi trudmng xung quanh sudt mot ngdy dé chimg minh khd néng dinh lidu trong
qua trinh truyén. Bang 12-A duéi day thong béo cac két qua ctia nghién ctru ndy khing
dinh ring, c4c tién dugc chét c6 d6 dn dinh bt & nhiét do trong phong trong thoi gian

mot ngay.

-90-



31568

Béng 12-A: Nghién ciru v& d6 on dinh (c4e tién duoc chit)

Hop chit bo pH % conlul
Sau thoi gian mot ngay
L-dopa 3’-phosphat 7,0 > 99%
L-dopa 4’-phosphat 7,0 >99%
L-dopa 3°, 4’-diphosphat 7,0 > 99%
Carbidopa 3’-phosphat 6,5 > 94%
Carbidopa 4’-phosphat 6,8 > 98%
Carbidopa 3’, 4’-diphosphat 6,8 >97%

Ngodi ra, dung dich k&t hop cac diphosphat clia m&i mgt hop chét (L-dopa 3°, 4’-
diphosphat & mitc 35mg/mL va carbidopa 3’, 4’-diphosphat ¢ muc 8,7mg/mL) dugc
gi4m st trong thoi gian mdt ngay & nhiét do trong phong. Miu nay dugc lam sach bang
nito @ loai bd oxy. Bang 12-B dudi ddy thong bdo cac két qua ctia nghién ciru nay
Khing dinh d6 én dinh t6t d6i v6i dung dich hén hop & nhi¢t 4o trong phong véi viée
lam sach bang nito trong thoi gian mot ngay.

Bang 12-B: Nghién ctru vé& d9 4n dinh (Hon hop diphosphat)

, % con lai
Hop chat b pH .
Sau thoi gian mdt ngay
L-dopa 3’, 4’-diphosphat 62 >99%
Carbidopa 3’, 4’-diphosphat ’ >99%

Céc nghién ctru vé d6 on dinh 7 ngay

Ngoai ra, dung dich hdn hop L-dopa 4’-monophosphat & mirc 200mg/mL va
carbidopa 4’-monophosphat & mirc 50mg/mL dugc giam sat trong thoi gian 7 ngay &
nhiét d6 trong phong. Céc miu ndy duge didu ché cin va khéng cAn 1am sach bang nito
d loai b6 oxy. Bang 12-C du6i ddy thdng béo cac két qua clia nghién clru ndy khing
dinh d6 én dinh t5t d6i v6i dung dich két hop & nhiét do trong phong trong thoi gian 7
ngay.
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Bang 12-C: Céc nghién clru vé d6 6n dinh (Hon hop 4 Monophosphat)

Lam sach hodc
. % con lai
Hop chat bopH | khong duoc lam o
Sau thoi gian 7 ngay
sach
L-dopa 4’-monophosphat Lam sach bing >99%
Carbidopa 4’-monophosphat 14 nito > 99%
L-dopa 4’-monophosphat ’ Khong dugc lam >99%
Carbidopa 4’-monophosphat sach >97%

Vi du 13: Cac nghién ciru vé d0 hoa tan ciia tién dugc chét phosphat

Céc tidn duoc chit L-dopa phosphat va tién dugc chit carbidopa phosphat dugc
d4nh gi4 trong nghién ctru v& d0 hoa tan. CAc gid trj v& d0 hoa tan ciia céc tidn dugc chit
phosphat trong nwdc trong cac diéu kién moi trudng duge xé4c dinh bang cac danh gia
bing mét thuong. Bang 13-A thdng bao cac két qua ctia nghién ctru, bao gdm ca céc gid
tri do dugc clia L-dopa va carbidopa.

Bang 13-A: Nghién ctru vé d0 hoa tan

, Dang trang thai
Hop chat b pH . D6 hoa tan (mg/mL)
ran
L-dopa 4-17 Tinh thé <6
L-dopa 3’-phosphat 7,0 Tinh thé > 161
L-dopa 4’-phosphat 7,4 Tinh thé > 400
L-dopa 3’, 4’-diphosphat 5,5 Vo dinh hinh >330
Tinh thé
Carbidopa 4-17 <4
monohydrat
Carbidopa 3’-phosphat 7,1 V6 dinh hinh > 96
Carbidopa 4’-phosphat 7,4 Vo6 dinh hinh >200
Carbidopa 3°, 4’-diphosphat 5,5 V6 dinh hinh >247

Fig. 1 chimg minh d6 hoa tan tdng 1€n cia L-dopa 4’-monophosphat va carbidopa
4’-monophosphat so véi L-dopa va carbidopa.
Vi du 14: Céc nghién ctiru v& sy giai phong hydrazin

Céc dung dich két hop L-dopa 4’-monophosphat ¢ mtrc 50mg/mL va carbidopa

4’-monophosphat & mtc 12,5mg/mL dugc gidm sat theo ddi vé su gidi phong hydrazin
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trong thoi gian 7 ngdy. Cac dung dich ndy dugc didu ché & d0 nim trong khodng tir pH
5 dén pH 8, dugc lam sach béng nito dé loai bo oxy va dugc duy tri ¢ nhi€t do trong
phong. D phét hién ra ring, c6 sw gidm nhiéu vé sy giai phéng hydrazin & 49 pH khoang
7,4, nhu dwoc thé hién & hinh v& trén Fig.2. Lugng hydrazin giai phong tir Duopa® ciing
duoc xac dinh ding cho cac muc dich so sénh. Nhu duoc thé hién & Fig. 3, ty 16 4:1 clia
dung dich L-dopa 4’-monophosphat va carbidopa 4’-monophosphat & d§ pH khoang 7,4
bét ngd c6 sy giai phong hydrazin thip hon nhiéu so v6i Duopa®.

Vi du 15: Cac nghién clru v& chuyén hoa sinh hoc in vitro

Su chuyén héa sinh hoc in vitro clia cac tién duoc chit L-dopa phosphat thanh L-
dopa v céc tién dugce chét carbidopa phosphat thanh carbidopa dugc danh gia trong mot
s6 nghién ciru. Mot cach tom tét,\ cac tién duoc chit L-dopa va carbidopa phosphat
(2,5ug/mL) duge 0 véi dung dich dﬁ‘)ng nhét mé hoic céc phﬁn tir chudt, lon con, hodc
ngudi, bao gdm méu, dung dich ddng nhét ctia da (3mg/mL), céc tidu thé gan (Img/mL),
phén gan S9 (Img/mL), phén than S9 (1mg/mL), va phan rudt S9 (Img/mL). Hdn hop
phan tmg dugc i & nhiét d6 37°C trong 5 dén 6 thoi diém trong vong tir 1 dén 2 gid. Tai
cubi m3i mot thoi diém, h3n hop phan éng duge 1am dimg bing 2 dén 3 thé tich cua axit
tricloaxetic 5% trong nuéc. Sau khi 1am dimg, cac hdn hop dugc ly tdim & tdc d6 3000
vong/phit trong thoi gian 20 phut va céc phan ndi trén bé mit duoc phan tich bang
phuong phap LC-MS dé dinh luong tién duge chét, L-dopa hodc carbidopa. Su chuyén
héa sinh hoc in vitro duge ddnh gia bing cach gidm sat ca sy phan hiy theo thoi gian
cta tién duoc chit va sy hinh thanh L-dopa hodc carbidopa twong ung.

Bing 15-A duéi ddy thong béo cac két qua clia nghién clru v& méau. Trong méu,
toan bd 4 tién dugce chit mono-phosphat nhanh chéng dugc khir phosphoryl héa & chudt,
lon con va ngudi, véi sy hinh thanh phu thudc thoi gian tuong Ung ctia L-dopa hodc
carbidopa. N6i chung, thoi gian ti2 ngén nhét & lon con, tiép theo 12 chudt va sau do, 1a
nguoi. Céc tidn dugc chét diphosphat cua carbidopa va L-dopa cling duoc khu
phosphoryl héa nhanh chéng trong mau chudt véi ti2 14n luot 12 53 phut va 6 phit, voi
sw hinh thanh L-dopa hogc carbidopa twong img. Qua trinh khir phosphoryl héa cta tién
duoc chét diphosphat cia L-dopa chdm hon trong mau ngudi va lon con voéi tin 1an luot
13 138 phuit va 125 phut. Sy hinh thanh phy thude thoi gian tuong img ctia L-dopa dugce

quan sat thay trong ca hai méu & mau lon con vi méau ngudi. Tuy nhién, ti€n dugc chat
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diphosphat ctia carbidopa khong dugc khir phosphoryl hoa trong méu lon con va mau
ngudi. Khong c6 su hinh thanh carbidopa nao dugc quan sat thdy trong c4c mau mau 1.

Béng 15-A: Nghién ciru v& chuyén héa sinh hoc in vitro (Méu)

.| Sy hinh thanh
3 . . Ty (t0i
Tién dugc chat Loai ] L-Dopa hodc
thi€u) _
Carbidopa
s , - Nguoi 28 Co
Tién dugc chat 3’-monophosphat ctia L-
- Chuot 20,6 Co
dopa
Lon con 8,8 Co
. , Ngudi 30,9 Co
Tién duoc chat 4’-monophosphat ctia L-
Chuot 15 Co
dopa
Lon con 8,8 Co
.3 . Ngudi 138 Co
Tién duoc chat 3’,4’-disphosphat cua L-
Chuot 6 Cé
dopa
Lon con 125 Co
s , Nguoi 58 Co
Tién duwgc chat 3’-monophosphat cua
) Chuot 20,5 Co
carbidopa
Lon con 8,9 Co
.‘ , Nguoi 64,7 Co
Tién duoc chat 4’-monophosphat cua
Chuot 14,9 Co
carbidopa
Lon con 8,8 Co
. ) Ngudi | ondinh Khong
Tién dugc chat 3°,4’-diphosphat cua
) Chudt 53 Co
carbidopa .
Loncon | 0ndinh Khong

Bang 15-B dudi day théng bao céc két qua ciia nghién ciru vé cac dung dich dong
nhét ciia da. Trong cac dung dich ddng nhét ciia da, bdn tién duge chit mono-phosphat
duoc khir phosphoryl héa tir tir véi t1/2 ndm trong khoang tir 114 phut dén 992 phit, véi
sy hinh thanh L-dopa hofic carbidopa tuong tmg. Hai tién dugc chét diphosphat 6n dinh
trong cac dung dich ddng nhét ctia da chudt, lon con va ngudi. Khong quan sat thy su

hinh thanh L-dopa ho#c carbidopa trong céac mau U.
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Bang 15-B: Nghién ctru v& chuyén hoéa sinh hoc in vitro (cac dich ddng nhit ctia da)

R , ] Su hinh thanh L-
Tién duoc chat Loai T12 (phut)
Dopa hoéc Carbidopa
s , Ngudi 673 Co
tién dugc chit 3’-monophosphat
Chuot 737 Co
cuia L-dopa
Lon con 885 Co
s , Nguoi 592 Co
tién dugc chat 4’-monophosphat
Chudt 992 Co
cua L-dopa
Lon con 424 Co
s , Nguoi 6n dinh Khong
tién dugc chat 3’,4’-disphosphat —
Chudot on dinh Khong
cua L-dopa ,
Loncon | Ondinh Khoéng
_‘ , Nguoi 602 Co
tién dugc chat 3’-monophosphat
] Chuot 724 Co
cua carbidopa
Lon con 413 Co
. , Nguoi 138 Co
tién dugc chat 4’-monophosphat
Chuot 271 Co
ctia carbidopa
Lon con 114 Co
. , Nguoi on dinh Khoéng
tién duoc chat 3’°,4’-diphosphat —
Chudt On dinh Khong
cuia carbidopa ;
Loncon | Ondinh Khong

Trong cAc tiéu thd gan ngudi, bdn tién duge chét (c4c tién duge chét 3’-phosophat
va diphosphat cia L-dopa, va cac tidn dwoc chit 4’-phosophat va diphosphat cla
carbidopa) 13 8n dinh khong quan sét thiy hinh thanh L-dopa hofc carbidopa.

Trong cac phén gan S9 cuia chudt, lon con va ngudi, bbn tién dugc chit (cac tién
dugc chit 4’-phosophat va diphosphat clia L-dopa, va 4’-phosophat va cac tién duoc
chét diphosphat cua carbidopa) 12 dn dinh khong quan sat thdy su hinh thanh L-dopa
hogc carbidopa.

Trong céac phén thin S9 cua chudt va ngudi, bén tidn dugc chat (cic tién dugc

chét 4’-phosophat va diphosphat clia L-dopa, va cac tién duoc chit 4’-phosophat va
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diphosphat cuia carbidopa) 1a dn dinh khéng quan sat thdy su hinh thanh L-dopa hodc
carbidopa.

Bang 15-C dudi ddy thong bio cac két qua ciia nghién ctru v& c4c phén rudt S9.
Trong cic phin rudt S9 clia chudt va ngudi, bdn tién dugc chét (c4c tién dugc chat 4’-
phosophat va diphosphat cia L-dopa, va cac tién duoc chét 4’-phosophat va diphosphat
ctia carbidopa) nhanh chéng dugc khir phosphoryl héa. Thoi gian tin & rudt S9 ngudi co
vé ngén hon & rudt S9 chudt. Sy hinh thanh phy thude thoi gian twong umg ctia L-dopa
hodic carbidopa duge quan sit thiy trong céc mAu 1 clia c4c tién duoc cht cb cée phan
rudt S9 chudt hodc nguoi. Céac két qua cho thiy, cac hoat tinh men phosphataza manh &
rudt ctia chudt va ngudi.

Bang 15-C: Nghién clru chuyén héa sinh hoc in vitro (Céc phin rudt S9)

Tién duoc chit Lodi | Tiaphi) | " hinh thanh L
Dopa hodc Carbidopa
tién dwoc chit 4’-monophosphat | Ngudi 34,3 Co
cua L-dopa Chuot 158 Co
tién dwoc chit 3’,4’-disphosphat | Ngudi 92 Cé
cua L-dopa Chuot 54,2 Co
tién dwoc chit 4’-monophosphat | Ngudi 24,1 Co
cua carbidopa Chudt 73,6 Co
tién dugc chdt 3’,4’-diphosphat | Ngudi 31,5 Co
cua carbidopa Chudt 79 Co

Vi du 16: Céc nghién ctru duge dong hoc & chudt

Su chuyén héa in vivo ciia céc tin dugc chit L-dopa phosphat thanh L-dopa va
céc tién duoc chét carbidopa phosphat thanh carbidopa duge danh gia trong mot nghién
ctru duge dong hoc trén chudt trong do, tién duoc chét dugc ding theo duong trong tinh
mach ho#c dudi da cho chudt. Dé so sanh, mdt nghién ctru dugc dong hoc trén chudt
bing L-dopa va carbidopa dugc tién hanh dé gitip dénh gié vé su chuyén héa in vivo clia
cdc tién duoc chit. Thiét ké nghién clru va cac gid tri tiép xuc do duge cia L-dopa va
carbidopa dugc tom t4t 1An luot trong céc bang 16-A va 16-B. Mot cach vén tit, cic
nhém gdm ba chudt duc Sprague-Dawley dugc tiép nhan (1) L-dopa va carbidopa trong

dung dich nuée, hodc (2) timg loai tidn duoc chit trong dung dich nude ding theo dudng
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trong tinh mach hodc dudi da. Cac mau méu duoc tap hop tai nhiéu thoi diém trong thoi

gian 24 gi¢ vao trong mot 6ng gom chira NaAsOs, EDTA, va axit ascorbic. Huyét tuong

dugc tach riéng ra khoi méau va cho két tia protein bing 2 dén 3 thé tich cua axit

tricloaxetic 5% trong nudc, tiép theo bing cach ly tim. Céc phan néi trén bé mit duoc

cho tién hanh phan tich LC-MS dé dinh lwong tién dugc chét, L-dopa hogc carbidopa.
Bang 16-A: Céc gia tri tiép xtc in vitro & chudt (L-Dopa)

Lidu | L-dopa AUCo. | % chuyén héa u6c
A Duong
Hop chat dinh lieu | _ . luong 8gio tinh (dya vao AUC
: dinh li€u
(mg/kg) | (ng.gio/mL) cua L-dopa)

tién dwoc chat 3°-| SC 7,05 645 96
monophosphat cua

v 7,05 768 66
L-dopa
tién dwgc chat 4°-| SC 7,05 1280 >100
monophosphat cua

v 7,05 1540 >100
L-dopa
tién dwgc chat| SC 8,5 1480 >100
3°,4’-diphosphat

v 8,5 1700 >100
cua L-dopa

SC 5 669 -
L-dopa

v 5 1170 -
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Bang 16-B: Céac gia tri tiép xtc in vitro & chudt (Carbidopa)

Puong | Lidu | L-dopa AUCo. | % chuyénhoéa uéc

Hop chét dinh liéu | dinh | luong 8gio tinh (dwa vao AUC
lidu | (mg/kg) (ng.gio/mL) cua L-dopa)
tién dugc chit 3’-| SC 1,7 605 88
monophosphat cua
) v 1,7 861 100
carbidopa
tién dugc chat 4’-| SC 1,7 863 >100
monophosphat cta
v 1,7 757 88

L-carbidopa
tien dugc chat 3°,4’-| SC 2,1 615 90
diphosphat cua

) v 2,1 808 94
carbidopa
SC 1,25 685 -
Carbidopa
v 1,25 860 -

Bing cach so sanh cac gia tri tip xtic in vivo ciia L-dopa hodc carbidopa thu dugce
tir viéc sir dung cac tidn duogc chét cho cac d6i tuong dat duoc tir viée st dung L-dopa
hoiic carbidopa riéng biét, nhitng sy chuyén hoéa in vivo clia céc tidn duoc chét thanh L-
dopa hoic carbidopa tuong tmg duoc lugng tinh 16n hon 66%.

Vi du 17: Nghién ctru ty 1€ L-Dopa Diphosphat/Carbidopa Diphosphat

Su tac dong cia cac ty 1€ lidu lugng khéc nhau gifra carbidopa diphosphat trén L-
dopa diphosphat 1én cac mic trang thai n dinh cta L-dopa dugc dénh gia trong mot
nghién ctru duge dong hoc & chudt. Trong nghién ctru, chudt tiép nhan liéu truyén theo
duong dudi da 16 gio hdn hop cua L-dopa diphosphat (lidu ¢b dinh) va carbidopa
diphosphat (cac Jidu khéac nhau) cling nhau trong mdt dung dich nude. Theo céch tom
tht, chc nhom gdm ba chudt duc Sprague-Dawley dugc tiép nhan hdn hop cia L-dopa
diphosphat va carbidopa diphosphat v&i cac ty 16 lidu lugng khac nhau. Bang 17-A dua
ra t6m t4t vé thiét k& nghién ctru. Chudt dau tién dugc ding theo dudng dudi da cac lidu
tiém nhanh luong 16n (bolus) trong thoi gian mdt phut ¢ mirc thé tich lidu 1a 1mL/kg.
Sau thoi gian 1,5 gid, céc lidu truyén lién tuc dugc ding trong 14,5 gio tiép theo & mirc

thé tich liéu luong 10mL/kg. Cac mAu méu duoc tap hop tai 0,25, 0,5, 1, 6, 16 va 20 gio
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sau lidu tidm nhanh luong 16n. Cdc mAu méu duoc xit 1y theo cach tuong tu nhu dugce
md ta trong vi du 16. Téch riéng cac phin phan udc cta céc mau méu dugc tip hop dé
xac dinh hydrazin.

Béang 17-A: Thiét ké nghién ctru ctia nghién ctru ty 1¢ tidn duoc chéat & chudt

Lidu tiém nhanh luong 16n du6i . .
q Liéu truyén dudi da
a
mg/ke) trong thoi gian 14,5 gio
Nhom (mg/Kg) trong thoi gian 1 phut (mghke) s e s
liéu ] . . | Tién duge chat . .
Tién duoc chat | Tién dugc chat Tién dugc chat
luong L-Dopa
L-Dopa Carbidopa Carbidopa
) Diphosphat :
Diphosphat Diphosphat Diphosphat
Chi duy
, 15 0 75 0
nhat LD
LD 50:1 15 0,3 75 1,5
LD 15:1 15 1 75 5
LD
15 2 75 10
7,5:1
LD 4:1 15 3,75 75 18,75
LD 1:1 15 15 75 75

Ca hai mitc L-dopa va carbidopa déu duoc duy tri tot trong thoi gian truyén lién
tuc ndm trong khoéng tir 1 gi¢r dén 16 gio & mdi mot nhém lidu lugng. Fig. 4 dua ra mo
ta so lwoc vé mbi quan hé thoi gian - ndng d6 cua cac mirc L-dopa trong mau sau khi
diing hén hop ciia cc tién dugc chét diphosphat theo cac ty 1¢ khac nhau. Fig. 5 dua ra
mo ta so lugc vé mbi quan hé thoi gian - ndng @9 clia cdc muc carbidopa trong mau sau
khi diing h8n hop ciia céc tidn dugce chét diphosphat theo céc ty 1¢ khac nhau.

Bang 17-B dudi ddy thong bdo cac mic trang thai 6n dinh trong méau do dugc
ctia L-dopa (“LD”) va carbidopa (“CD”). Fig. 6 biéu thi cling dit liéu & dang dd thi. Ty
1& cua L-dopa diphosphat trén carbidopa phosphat c6 tac dong dang ké 1én mirc trang
th4i én dinh ctia L-dopa. Vi dy, sau khi ding duy nhét L-dopa diphosphat, ndng d6 trung
binh trong huyét twong cua L-dopa tai thoi diém 6 gir (Cegiv) 12 0,164pg/mL. Khi hdn
hop cia L-dopa diphosphat va carbidopa diphosphat duoc ding véi ty 1€ lidu lugng 1a
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50:1, ndng dd trung binh trong huyét tuong cta L-dopa tai thoi diém 6 gidr (Cegio) tang
18n 0,55pg/mL. Khi hdn hop ctia L-dopa diphosphat va carbidopa diphosphat dugc dung
véi ty 1€ lidu lwong 13 1:1, ndng @ trung binh trong huyét tuong cta L-dopa tai thoi
didm 6 gidr (Cegiv) tang thém 1én 1,47pg/mL. Trong toan b cac nhom, cac mirc hydrazin
d2u thip hon gi6i han dinh lugng (0,5ng/mL).

Bang 17-B: Cac muc trang thai n dinh ctia L-Dopa va Carbidopa (céc ty 1& tién duoc

chit khac nhau)
Nhém Nong do LD tai thoi diém 6 | Nong dd CD tai thoi diém 6
gio (ug/mL) gio (ng/mL)

Duy nhat LD 0,164 0

LD 50:1 0,55 0,006
LD 15:1 0,52 0,03
LD 7,5:1 1 0,103
LD 4:1 0,99 0,175
LD 1:1 1,47 0,734

Vi du 18: Cac nghién ctru duge dong hoc L-Dopa 4’-Monophosphat/Carbidopa 4’-
Monophosphat & chuot

Su tac dong cua ty 1¢ 4:1 gilra L-dopa 4’-monophosphat trén carbidopa 4’-
phosphat 1én cac muc trang thai én dinh cta L-dopa dugc danh gid trong mdt nghién
ctru duoc dong hoc & chudt.
Truyén dudi da trong 16 gid

Trong nghién clru nay, hén hop L-dopa 4’-monophosphat va carbidopa 4’-
monophosphat ddng thoi trong dung dich nudc theo ty 1€ 1iéu luong 4:1 ban dau duge
ding cho chudt thong qua viéc tiém nhanh luong 16n duéi da (bolus) véi lidu lugng
60/14mg/kg trong thdi gian 1 phut. Sau thoi gian 1,5 gi®, hdn hop lai dugc dinh lidu
théng qua viéc truyén lién tuc véi lidu luong 300/71mg/kg trong 14,5 gid tiép theo. Cac
miu méu duge tap hop tai thoi diém 1, 0,25, 1, 6, 16, va 24 git sau khi dinh lidu. Céc
mAu mau duge xit 1y theo cach twong tw nhu duge md ta trong vi du 15. Tach riéng cac
phén phéan wéc cuia cac mAu méu duogc tap hop dé x4c dinh hydrazin. Fig. 7 dua ra md
ta so lugc v& méi quan hé thoi gian - ndng do cta cdc muc L-dopa va L-dopa 4°-

monophosphat trong méu sau khi diing hon hop cta céc tidn duge chét 4’-monophosphat
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theo ty 1€ 4:1. Nhu dugc thé hién trén Fig. 7, viéc truyén dudi da lién tuc L-dopa 4°-
monophosphat va carbidopa 4’-monophosphat theo ty 1¢ 4:1 da phan phéi cac muc L-
dopa cao trong hé théng (vi du, ~10pg/mL), céc mirc ndy dép tmg va/hodc cao hon céac
mutc trong huyét trong (vi dy, ~3pg/mL) dat dugc bing Duopa®, nhu dugc thé hién trén
Fig. 8. Nong d6 trang thai én dinh ~1w/mL dugc duy tri trong thoi gian truyén dbi véi
carbidopa. Cac mirc tiép xtic cua L-dopa 4’-monophosphat va carbidopa 4’-
monophosphat con lai 14 ~22% va ~8% 14n lugt cua levodopa va carbidopa. Cac lidu
duogc dung nap tdt & chudt, va khong phat hién thiy hydrazin trong cac mAu huyét twong
chudt. Fig. 9 dua ra m6 ta so luge v& mdi quan hé thoi gian - ndng do cua cac muc
carbidopa va carbidopa 4’-monophosphat trong mau sau khi diing hdn hop cua cac tién
dugc chit 4’-monophosphat theo ty 1§ 4:1.
Truyén dudi da 24 git 7 ngay

Trong nghién ctru nay, chudt tiép nhan truyén dudi da 24 gid hdn hop cua L-dopa
(LD) 4’-monophosphat va carbidopa (CD) 4’-monophosphat dbng thoi trong dung dich
nuée theo ty 18 lidu lugng 4:1 trong thoi gian 7 ngay. Bang 18-A dué6i day thong bao
ndng d trang théi én dinh do dugc cta levodopa véi céc lugng L-dopa 4’-
monophosphat va carbidopa 4’-monophosphat khac nhau theo ty 1€ 4:1. |

Bang 18-A: Céc mirc ndng o trang théi on dinh ciia L-Dopa

Lidu lugng tién dugc chat LD-
4’-phosphat/CD-4’-phosphat L-Dopa Css (pg/mL)

(mg/kg)

100/25 2,18+0,3

300/75 9,36+1,9
750/187,5 35,2+13,5

Vi du 19: Céc nghién ctru duge dong hoc L-Dopa Diphosphat va Carbidopa Diphosphat
¢ lon con

Su chuyén héa in vivo clia carbidopa diphosphat thanh carbidopa dugc danh gia
trong mot nghién ciu dugce dong hoc trén lon con, trong do tidn dugc chit duoc ding
trong dung dich nuéc theo dudng dudi da cho nhém gbm ba lon con. Pé so sanh, mot
nghién ctu dugc dong hoc bang carbidopa cling dugc tién hanh dé gitp danh gia sy

chuyén héa in vivo cua céc tién dugce chat carbidopa. Bang 19-A thoéng béo ve cac mirc
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tiép xuc carbidopa do dugc. Su chuyén héa in vivo lugng tinh ctia carbidopa diphosphat

thanh carbidopa 13 xép xi 100%, dya vao cic mirc tiép xuc carbidopa.

Bang 19-A: Cac muc tiép xtic Carbidopa in vivo & lon con

Puodng | Liéu luong

Hop chét dinh liéu )
dinh liéu | (mg/kg)

Carbidopa | % chuyén héa uéc
AUCo.sgis | tinh (dya vao AUC
(ng.gid/mL) cua Carbidopa)

Tién dugc chat

3’,4’-diphosphat ciia | Dudi da 8,5 6870 100
carbidopa
Carbidopa Dudi da 2 1610 -

Su tac dong cuia cac ty 1¢ lieu lugng khac nhau cuia carbidopa diphosphat trén L-

dopa diphosphat 1én cac mic trang thai dn dinh ciia L-dopa dugc dénh gia trong mot

nghién ctru duge dong hoc trén lon con. Trong nghién ctru, lgn con tiép nhan truyén

theo duong dudi da 16 gid hdn hop ctia L-dopa diphosphat va carbidopa diphosphat

ddng thdi trong dung dich nudc theo ty 18 lidu lugng cu thé. Giai doan rtra duoc tiép

theo m&i mot ty 16 lidu luong. Thiét ké nghién ciru dugc tom tit trong bang 19-B dudi

day va tuong tu nhu thiét k& cta nghién ctru trén chudt mo ta truée 4o, chi khac & chd,

khong co6 cac liéu tiém nhanh lugng 16n dudi da ban dau. Cac miu méu dugce tap hop

tai céc thoi didm 1,2, 4, 6, 8, 10, 14, 16, va 24 gid sau khi dinh liéu. Cac miu méau dugc

xir 1y theo cach tuong ty nhu dugc mo ta trong vi du 12. Tach riéng cac phan phan udc

cia c4c mau mau duge tap hop dé xac dinh dopamin.

Bang 19-B: Thiét ké nghién ctru ctia nghién ctru ty 16 tidn dwgc chit & lon con

. Liéu lugng truyén duéi da (mg/kg) trong thoi gian 16 gio
Nhom liéu < , 5 .
| Tién dugc chat L-Dopa Tién duge chat Carbidopa
uon,
s Diphosphat Diphosphat

Duy nhat LD 459 0
LD 15:1 45,9 3,06
LD 7,5:1 45,9 6,12
LD 4:1 45,9 11,5
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Fig. 10 dua ra mo ta so luge vé mdi quan hé thoi gian - ndng d6 clia cac mirc L-
dopa trong mau sau khi ding hén hop ciia céc tién dugce chét diphosphat theo cac ty 1€
khéc nhau. Khong phét hién thdy dopamin trong céc mAu huyét trong mau & lon con.
Vi du 20: Céc nghién ctru dugc dong hoc L-Dopa 4’-Monophosphat/Carbidopa 4’-
Monophosphat theo ty 1¢ 15:1 & lgn con

Su tac dong cua ty 1& 15:1 gifta L-dopa 4’-monophosphat trén carbidopa 4’-
phosphat 1én cic mirc trang thai én dinh coa L-dopa dwoc danh gia trong mot nghién
ctru duge dong hoc & lon con.

Trong nghién ctru ndy, lon tiép nhan truyén theo dudng dudi da 16 gio hdn hop
ctia L-dopa 4’-monophosphat va carbidopa 4’-monophosphat ddng thoi trong dung dich
nuéc theo ty 18 lidu lugng 15:1 khong cAn lidu luong tiém nhanh ban dAu. Cac lidu lugng
la 48/3,2mg/kg in luwot d6i véi L-dopa 4’-monophosphat va carbidopa 4’-
monophosphat. Cac mau méu duoc tap hop tai cac thoi diém 1,3, 6, 8, 10, 14, va 24 gio
sau khi dinh lidu. Cac miu mau duge xir Iy theo cach twong tu nhu duoc md ta trong vi
du 12. Tach riéng cac phin phan wéc cla cac mau mau duoc tip hop dé xac dinh
hydrazin. Bang 20-A dua ra tom tét v& cac muc tiép xic do duge cia L-dopa 4’-

monophosphat va L-dopa & lon con.

Bang 20-A
Lién duoc chat L-dopa Levodopa
Loncon# | Cmax | Tmax | AUCo+t | Cmax | Tmax AUCo+
1 814 | 3,0 | 7110 |[4320 14 | 63000

681 | 3,0 | 6450 | 6030 10 | 84300
689 | 6.0 | 6670 |6180| 14 85400
Trung binh | 728 | 4,0 | 6740 | 5510 13 | 77600

SEM 43,1 1,0 | 194 | 597 | 1,3| 7270
Cmax [ng/mL]; Timex [gi0]; AUCo-+ [ng*gid/mL];

Fig. 11 dua ra md ta so lugc vé moi quan hé thoi gian - nong do cua cac muc L-

W] N

dopa va L-dopa 4’-monophosphat trong mau sau khi ding hdn hop cia céc tién dugc
chét 4’-monophosphat theo ty 1€ 15:1. Nhu duoc thé hién trén Fig. 11, viéc truyén dudi
da lién tuc L-dopa 4’-monophosphat va carbidopa 4’-phosphat theo ty 1€ 15:1 phan phéi

cac mirc L-dopa cao trong hé théng (vi du, ~5,5pg/mL), cic mitc ndy déap tmg va/hodc
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cao hon cac mirc trong huyét tvong (vi du, ~3pg/mL) dat duge béng Duopa®, nhu dugc
thé hién trén Fig. 8. Ndéng do trong huyét twong ciia levodopa ting theo thoi gian va sat
v6i trang thai &n dinh tai thoi diém ~10 gidr sau khi dinh liéu. Nong d6 levodopa trang
thai dn dinh trong huyét tuong dat dugc & mutc ~5,5 wmL. Muc tiép xtc cua L-dopa 4°-
monophosphat con lai 13 ~10% cta mic tiép xtc levodopa. Noéng d6 carbidopa trong
huyét twong dat t6i trang théi én dinh tai thoi diém ~3 giv sau khi dinh lidu v6i ndng dd
trang thai 6n dinh 13 ~0,2p/mL. Mrc tiép xvc ctia carbidopa 4’-monophosphat con lai la
~22% ctia mire tiép xtc carbidopa. Cac lidu duoc dung nap tdt & lon con, va khéng phat
hién thiy hydrazin & cac mAu huyét tuong lon con. Fig. 12 dua ra md ta so luge vé médi
quan hé thoi gian - ndng do cua cac mirc carbidopa va carbidopa 4’-monophosphat trong
méau sau khi diing hdn hop cua céc tidn duoc chit 4’-monophosphat theo ty 1§ 15:1.
Vi du 21: Céac nghién ciru dugc dong hoc cta L-Dopa 4’-Monophosphat va Carbidopa
4’-Monophosphat & ché

Trong nghién ciru nay, cho tiép nhan truyén duéi da 24 gid hdn hop ctia L-dopa
(LD) 4’-monophosphat va carbidopa (CD) 4’-monophosphat ddng thoi trong dung dich
nuée theo ty 16 lidu lwong 4:1. Bang 21-A dudi day thong bao ndng do trang thai 6n
dinh do dugc cua levodopa (L-dopa) véi céc luong L-dopa 4’-monophosphat va
carbidopa 4’-monophosphat khac nhau theo ty 1¢ 4:1. Khdng c6 trudong hop tir vong nao
va toan bd cho sbng sét dén khi két thic nghién ctru. Cac thube (LD) 4’-monophosphat
va carbidopa (CD) 4’-monophosphat dugc dung nap tdt. Muc thir nghiém lién quan dén
céc ddu hiéu 1am sang & mirc 400/100mg/kg bao gdm ndn & ca hai cho, tri¢u chimg nay
xuét hién sém trong khoéing gidn cach dinh lidu. Cac phét hién vé bénh 1y 1am sing a6i
v6i céc tidn duoc chit 4’-monophosphat Levodopa va Carbidopa bao gom s6 lugng bach
cAu trung tinh va bach cu don nhén ting vira & mic 400/100 mg/kg; cac triglyxerit
giam vira phai dbi voi cac dong vat sir dung >200/50mg/kg; bilirubin ting vira d6i véi
cac dong vat st dung >200/50mg/kg; trong lugng riéng nudce tidu ting trong tat cac lidu
lugng; phospho trong nude tidu tang t6i thidu theo ty 1¢ creatinin va bai tiét riéng phén
ctia phospho & muc 400/100mg/kg. Két luan: Viéc sit dung L-dopa (LD) 4’-
monophosphat va carbidopa (CD) 4’-monophosphat ¢ mic lidu luong 1én dén
400/100mg/kg khong phét hién thiy tac dung phu ndo. Liéu lugng nay dan dén ndng 4o
Levodopa 1a 18,3pg/mL va ndng d Carbidopa 1a 2,88ng/mL.
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Bang 21-A: Céc murc ndng d6 trang thai 6n dinh ctia L-Dopa

Lidu luong tién dugc chat Carbidopa Css (1g/
LD-4’-monophosphat/CD- | L-Dopa Css (ug/mL) mlL)
4’-monophosphat (mg/kg)

100/25 2,13 0,673
200/50 5,08 1,47
400/100 18,3 2,88

Vi du 22: Tai phospho

Khi chudt dugc sir dung hén hop tidn dugc chit L-dopa diphosphat/ Carbidopa
Diphosphat (tirc 1a, hdn hop diphosphat), c6 su gia tang phosphat trong huyét thanh &
cac mure lidu lugng >300/75mg/kg/ngdy. Su gia ting phosphat trong huyét thanh nay
khong xuit hién & chudt sir dung hén hop L-dopa 4’-monophosphat/carbidopa 4’-
monophosphat (tirc 13, hén hop monophosphat) & cic mirc lidu luong lén dén
750/187,5mg/kg/ngay.

Vi du 23: D an toan va kha ning dung nap

Sy kich thich va dau tai vi tri tiém dugc nghién clru.
Kha niing dung nap tai chd:

Dau khi tiém dugc dénh gid & tho st dung tiém nhanh lwong lon LD/CD
diphosphat & mirc ndng d 200/50mg/mL theo dudng trong tinh mach, canh tinh mach
va theo duong dudi da. Ngay khi ti€ém va trong sudt 24 gi®r quan sat, khong thiy c6 bidu
hién dau tai vi tri tiém hodc kich thich m6 tai chd. Khong thiy c6 cic dAu hiéu 14m sang
bét loi hodc khong c6 phat hign béng kinh hidn vi ndo cho thiy su khong dung nap tai
chd & chudt sir dung lidu tiém nhanh dudi da duy nhét cta LD diphosphat & céc ndng
d6 16n dén 125mg/mL hoc & lon con duge truyén duéi da LD/CD diphosphat trong thoi
gian 24 gi¢ & murc 200/50mg/mL.

Trong cac nghién ctru truyén duéi da 7 ngay & chudt, khong thdy c6 biéu hién
kich thich tai vi tri truyén hodc khong dung nap ddi véi cac LD/CD diphosphat hodc
LD/CD monophosphat 1an luot khi dugc truyén & murc 41/10 va 75/18,75mg/mL, twong
tmg thoi gian 18 hogic 24 gid/ngay. Khi LD/CD monophosphat (200/50mg/mL) dugc
truyén theo dudng duéi da cho cho trong thoi gian 24 gio, khong thdy c6 su kich thich
15 rét nhin thiy bang mét tai vi tri tiém. D liéu tich lly hd trg khing dinh nguy co dau
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thip khi tiém hogc kich thich mo tai chd, khi duoc truyén tai cling vi tri trong thoi gian
24 gid.
Pdc tinh dbi v6i loai gdm nhém:

Nighién ciru doc tinh khi truyén tinh mach 7 ngay duoc tién hanh di véi céc tién
duoc chit L-Dopa va carbidopa diphosphat ddng thoi trong dung dich nudce. Chudt
Sprague-Dawley (n=5/gi6¢i/nhém) duge st dung cac lidu lugng 80/20, 240/60 hodc
720/180 mg/kg trong thoi gian 18 gid mdi ngay trong 7 ngay lién tuc. Mac du chudt
trong nhoém dung 720/ 180mg/kg biéu hién su gia ting vé phospho huyét thanh, ngoai
giam thé trong va giam tiéu thu thic &n, khong quan st thy cac phat hién v& d4u higu
Jam sang, bénh 1y 14m sang hofic md bénh hoc. Liéu lugng ctia céc tién dugc chét L-
Dopa disphosphat va carbidopa diphosphat & mutrc 720/180mg/kg din dén ndng 6
levodopa trong huyét tuong 13 15,2ug/mL.

Nghién ctru doc tinh khi truyén dudi da 7 ngdy cling dugc thyc hién d6i véi cac
tidn duoc chit L-Dopa va carbidopa diphosphat ddng thoi trong dung dich nuée. Chudt
Sprague-Dawley (n=5/giéi/nhém) duoc st dung cac lidu lugng 100/25, 300/75 hodc
750/187,5mg/kg vai thoi gian 18 gid mdi ngdy trong 7 ngdy lién tuc. Mac du chudt duc
& cac nhém ding 300/75 va chudt dyc va chudt cai dung 75 0/187,5mg/kg biéu hién gia
ting v& phospho huyét thanh, ngoai trir gidm thé trong va gidm 14y vao thiic n, khong
quan sét thdy cac phét hién v& cac déu hi¢u 1am sang, bénh 1y 1am sang hojc md bénh
hoc. Mirc lidu lugng 750/187,5mg/kg din dén ndng dd levodopa trong huyét trong 1a
19,6pg/mL.

Nghién ctru dc tinh khi truyén duédi da 7 ngay ciing dugc tién hanh dbi véi L-
Dopa va carbidopa monophosphat két hop ddng thoi trong dung dich nuée. Chudt duc
Sprague-Dawley (n=4 hodc 5/nhém) dugc sir dung c4c liéu lwgng 100/25, 300/75 hodc
750/187,5mg/kg véi thoi gian 24 gio mdi ngay trong 7 ngay lién tuc. Chudt & nhom
dung 750/187,5mg/kg bidu hién cac d4u hi¢u 1m sang bao gdm hanh vi gy hén va ting
dong. Céc phét hién di d& thong bao réng, cdc muc niy tic dong dén viéc dat va hiéu
luc cta dng thong dudi da va mot sb dong vat duoc loai ra khoi nghién ciru trude khi
hoan thanh phéc d liéu luong dAy da. Thé trong trung binh khi két thic nghién ctru &
céc nhom ding 300/75mg/kg gidm t6i mirc -18% so véi khi bét dau dinh lidu & ngay 1.

Khéng c6 sy tac dong dang ké nao 1én luong phosphat trong huyét thanh hogc nudc tiéu
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va khong c6 phat hién nao vé& bénh 1y 14m sing hogc md bénh hoc bét lgi. Nong 4

levodopa trong huyét twong 13 9,4pg/mL & nhém ding 300/75mg/kg.

Vi dy 24: Dy doan cic mirc ti€p xuc trang thai 6n dinh & nguoi d6i véi L-dopa va L-

dopa 4’-monophosphat, Carbidopa va Carbidopa 4’-monophosphat cling nhu tai nap

phospho hang ngay.

Céc yéu to chinh @€ sy doan trén ngudi bao gom:

1) dugc dong hoc tuyén tinh trén nguoi;

2) cac ty 1€ chuyén héa sinh hoc cia cac tién duge chit & ngudi duge
lugng tinh theo céc ty 1€ chuyén héa sinh hoc trung binh quan sat dugc
& trong cic dong vat tién 1am sang (0,9 d6i voi L-dopa 4°-
monophosphat va 0,7 dbi vé6i Carbidopa 4’-monophosphat);

3) sinh kha dung cao (F) clia cac tién dugc chit monophosphat sau khi
dinh lidu theo duong duéi da (SC) (0,75 dbi véi L-dopa 4’-
monophosphat va 0,65 ddi v6i Carbidopa 4’-monophosphat);

4) su giai phong phosphat tir tién dugc chit 14 hoan toan sau khi dinh lidu
theo duong dudi da. Céc thong s6 dugc dong hoc du kién ddi véi tién
duoc chit monophosphat va cac thudc hoat tinh dugc dua ra trong bang
24-A.

Bing 24-A. C4c thong s dugc dong hoc d kién & ngudi dbi véi cac tién duge chit

monophosphat va cdc thudc hoat tinh

CLp (V/hr) SCF Ty 18 chuyén héa sinh hoc
Giatri | Khoang Giatri | Khoang tir thanh Giatri | Khoang
L-dopa 4’-
L-dopa 4’- \
100 2 lan 0,75 0,7-1 monophosphat 0,9 0,8-1
monophosphat
thanh levdopa
levodopa 24 2 lan
Carbidopa 4’-
Carbidopa 4’- monophosphat
monophosphat 141 2 13n 0,65 0,5-0,9 thanh carbidopa 0,7 0,5-1
carbidopa 18 2 l4n

CLp, d6 thanh thai trong huyét twong; SC: dudi da; F: sinh kha dung

Sir dung céc gi4 tri luong tinh diém, viéc md phong truyén lién tuc theo dudng

dusi da véi luong 150/38mg/gid (L-dopa 4’-monophosphat / Carbidopa 4’-
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monophosphat) cung cép ndng do trang thai dn dinh (Css) cua levodopa ¢ mic
3000ng/mL, véi tai nap phospho 427mg/ngay nhu dugc néu trong bang 24-B.
Bang 24-B. Luong tinh diém ctia céc théng sb dugc dong hoc ctia L-dopa 4°-

monophosphat, levodopa, Carbidopa 4’-monophosphat va carbidopa.

Ty 18 lidu
CLp Css Css Css Css
lugng
L-dopa 4’-
monophosphat | Tai tron, L-dopa 4°- Carbidopa 4°-
Levodopa p P £ levodopa P Carbidopa P
/ Carbidopa 4’- | phospho monophosphat monophosphat
monophosphat
(L/h) (mg/ngay) (mg/ngdy) | (ng/ml) (ng/ml) (ng/ml) (ng/ml)
24 3600/912 427 3000 1200 722 186

Do hoa tan trong nuéc cua L-dopa 4’-monophosphat ¢6 thé dat t6i cao >
300mg/mL. Mot lo thé tich 20mL chira dung dich lidu lugng mbi ngay c6 thé cung cdp
> 6000mg L-dopa 4’-monophosphat mdi ngay, lugng nay ¢6 thé cung cép lidu lugng
trang thai on dinh (Css) levodopa > Sug/mL gia dinh dugc dong hoc tuyén tinh trén
nguoi.

Vi du 25: Didu ché tinh thé Carbidopa-4’-Monophosphat Trihydrat

95mg mAu carbidopa-4’-monophosphat v6 dinh hinh dugc cin vao trong mot lo
thé tich 8mL va dugc hoa tan bing 200ul nude. S00uL rugu isopropyl duge b sung
vao d6 sau khi toan bd chit rin dugc hoa tan. Dung dich chuyén sang mau duc sau khi
bd sung isopropanol. Huyén phit duc duoc khudy st dung thanh khudy tir & nhiét do
trong phong trong thoi gian 15 phit. Sau d6, 200uL IPA dugc bd sung vao do. Huyén
phu déc duge khudy trong thoi gian mot gidr va sau d6, dugc loc. Banh loc 4m duoc rira
bang ImL IPA. Chét rén duoc hong khd qua dém va sau do, duge phan tich bang nhiéu
xa bot tia X (PXRD) ngay tip theo. Miu PXRD cua tinh thé carbidopa-4’-
monophosphat trihydrat duoc thé hién trén Fig. 17.

Vi du 26a: Didu ché tinh thé Carbidopa-4’-Monophosphat Dihydrat

420mg carbidopa-4’-monophosphat trihydrat dugc cén vao trong mot lo thé tich
20mL. 8,4mL n-butanol dugc bd sung vao lo ndy, va lugng trong lo dugc khuéy qua
dém & nhiét d6 30°C bing thanh khudy tir. MAu banh loc 4m dugc tach ra va dugc phan
tich bang PXRD. Miu PXRD cua tinh thé carbidopa-4’-monophosphat dihydrat dugc
thé hién trén Fig. 18.
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Vi du 26b: Diéu ché tinh thé Carbidopa-4’-Monophosphat Dihydrat

103mg carbidopa-4’-monophosphat v6 dinh hinh dugc cén vao trong mdt lo thé
tich 4mL. 200@1 nude duoc bd sung vao d6. Sau khi toan bd chét rin dugc hoa tan,
500ul rugu isopropyl dugc bd sung vao d6 va dung dich duoc khudy & nhiét do trong
phong st dung thanh khudy tir. 30 phut sau, cdc chét rdn duge quan st thiy trong lo.
Tai thoi diém nay, 200p1 IPA dugc bd sung vio d6 va huyén phi dic dugc khudy trong
thoi gian 30 phit nita. Sau do, cac chit rin duge tach ra va miu PXRD cua banh loc dm
dugc phén tich. M&u PXRD ciia banh loc 4m phit hop v6i mau PXRD duge thé hién trén
Fig. 18.
Vi du 27: Diéu_ché tinh thé Carbidopa-4’-Monophosphat Dehydrat

Khoang 10mg carbidopa-4’-monophosphat trihydrat dugc dua vao mdt chédo
nhdm chuin ctia DVS Advantage (Surface Measurement Systems Ltd, Alperton, United
Kingdom). MAu dugc d trong céc diéu kién do 4m sau tai nhiét do 25°C: d6 4m tuong
d6i (RH) 30-0-90-0-30% Vi cac khoang cach do 4m tuong d6i 10%. Trong mdi mdt
bude, cc tiu chudn dm/dt (sy thay d8i v& khéi lugng theo s thay doi vé thoi gian) la
0,001% trong thr gian 5 phut va thoi gian dm/dt t6i thiéu 12 30 phit va dm/dt tbi da 12
120 phit. Tdc do dong nito trong phan tich 200 1a cc/phiat. Mau sau DVS dugc duy tri
& do Am tuong dbi 30% truéce khi phan tich PXRD. Mau PXRD cta tinh thé carbidopa-
4’-monophosphat dehydrat duoc thé hién trén Fig. 19. ‘
Vi du 28: Didu ché tinh thé L-Dopa-3’-Monophosphat

Tinh thé L-dopa-3’-monophosphat duge diéu ché theo vi du 1 (céc budc 1,2, 3,
4b, 5b) md ta & trén. Mau PXRD cua tinh thé L-dopa-3’-monophosphat dugc thé hién
trén Fig. 15.
Vi du 29: Diéu ché tinh thé L-Dopa-4’-Monophosphat Anhydrat (i)

Tinh thé L-dopa-4’-monophosphat anhydrat (i) duge diéu ché theo vi du 5 md ta
& trén. MAu PXRD ciia tinh thé L-dopa-4’-monophosphat anhydrat (i) dugc thé hién trén
Fig. 13.
Vi du 30: Diéu ché tinh thé L-Dopa-4’-Monophosphat Anhydrat (ii)

204mg L-dopa-4’-monophosphat anhydrat (i) dugc cén vao trong mot lo thé tich
4mL. 1mL dimetyl sulfoxit va 1mL nuée dugc bd sung vao do. Huyén phu dic tao ra

dwoc khudy & nhiét d 24°C. Sau do, chét rén dugc loc, hong kho va dugc phan tich
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bing PXRD. Miu PXRD ciia tinh thé L-dopa-4’-monophosphat anhydrat (ii) duge thé
hién trén Fig. 14.
Vi du 31: Diéu ché tinh thé Carbidopa-3’-Monophosphat (i)

100mg carbidopa-3’-monophosphat vd dinh hinh duoc cin vao trong mot 1o thé
tich 4mL. 300ul nuéc dugc bd sung vio d6. Khi chét ran dugc hoa tan, 600ul
isopropanol dugc bd sung vao d6. Dung dich trong mau tao ra dugc khudy bang thanh
khudy tir & nhiét d6 trong phong qua dém cho t6i khi céc chét rén hoa tan vio dung dich.
300pl isopropanol duge bd sung vao d6 va huyén phu dugc khudy trong thoi gian 15
phut. Sau do, huyén pht duge loc va chét rin tao ra dugc 1am khd trong hé théng sdy
chan khong & nhiét do trong phong. Chit rin khd dugc phén tich bang PXRD. Miu
PXRD ciia tinh thé carbidopa-3’-monophosphat (i) dugc thé hién trén Fig. 20.
Vi du 32: Didu ché tinh thé Carbidopa-3’-Monophosphat (ii)

25mg carbidopa-3’-monophosphat (i) dugc can vao trong lo thé tich 2ml. 100pl
nuée duge bd sung dé hoa tan cht rén. Lo dugc dit vao trong thiét bi Crystal 16
(Avantium Technologies, Amsterdam, Netherlands) va duoc ap dt chu trinh néng/lanh
sau trong khi khudy bang thanh Kkhudy tir: 40 bién ddi v6i 10°C/gid dén 50°C, duy tri
trong thoi gian 4 gio, do bién ddi véi 20°C/git t6i -15°C, duy tri trong thoi gian 4 gio,
6 bién ddi véi 10°C/gitr @én 50°C, duy tri trong thoi gian 4 gio, do bién dbi t6i -15°C
v6i 10°C/gid, duy tri trong thoi gian 4 gid, 40 bién ddi toi 50°C véi 10°C/gio, duy tri
trong thoi gian 4 gid, 6 bién dbi t6i -15°C v6i 5°C/gid, duy tri trong thoi gian 4 gi0, do
bién dbi t¢i 25°C v6i 10°C/gidr va duy tri cho t6i khi phan tich PXRD. Sau do, chét rén
duoc loc va banh loc 4m duoc phan tich bing PXRD. Mau PXRD cua tinh thé carbidopa-
3’-monophosphat (ii) dugc thé hién trén Fig. 21.
Vi du 33: Didu ché tinh thé mubi Carbidopa-3’,4’-Diphosphat natri

46mg carbidopa 3’,4’-diphosphat v6 dinh hinh va 5,6mg hat natri hydroxit dugc
hoa tan trong 500pL dimetyl sulfoxit va 200uL nude. 400mg IPA dugc bd sung vao do.
Dung dich sau d6 dugc gia nhiét t&i nhiét d6 35°C, va sau d6, dugc lam mat xubng nhiét
d5 trong phong. Dung dich dugc khudy bing thanh khudy tir cho t6i khi két tha thanh
céc tinh thé dang kim. Sau d6, chét ran dugc loc va duge phan tich bing PXRD. Mau
PXRD ciia tinh thé mudi carbidopa-3’,4’-diphosphat natri dugc thé hién trén Fig. 22.
Vi du 34: Didu ché tinh thé L-Dopa-3’,4’-Diphosphat Trihydrat
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62,1mg L-dopa 3°,4’-diphosphat v6 dinh hinh dugc can vao trong lo thé tich 2ml.
200l nude duge bd sung @ hoa tan chit rin. Lo dugc dit vao trong thiét bi Crystal 16
(Avantium Technologies, Amsterdam, Netherlands) va duoc ap dat chu trinh néng /lanh
sau trong khi khudy bing thanh khudy tir: do bién dbi voi 10°C/git t6i 50°C, duy tri
trong thoi gian 4 gio, do bién dbi véi 20°C/gidy t6i -15°C, duy tri trong thoi gian 4 gio,
5 bién ddi véi 10°C/gid t6i 50°C, duy tri trong thoi gian 4 gio, do bién ddi t6i -15°C
v6i 10°C/gidy, duy tri trong thoi gian 4 gid, 40 bién dbi toi 50°C véi 10°C/gid, duy tri
trong thi gian 4 gid, d0 bién dbi t6i -15°C véi 5°C/giv, duy tri trong thoi gian 4 gio,
bién ddi t6i 25°C véi 10°C/gidr va duy tri cho t6i khi phan tich PXRD. Sau d6, chét rdn
duoc loc va banh loc 4m duogc phan tich bing PXRD. MAu PXRD ciia tinh thé L-dopa-
3’,4’-diphosphat trihydrat dugc thé hién trén Fig. 16.

Theo cach khac, etyl axetat, isopropanol, etyl axetat béo hoa béng nudc, metyl
etyl keton, axeton, tetrahydrofuran, toluen, 2-metyl THF, diclometan, tert-tributylamin,
isobutylaxetat, 1,4-dioxan cfing c6 thé duoc str dung 1am dung moi d8 két tinh L-dopa-
3’ 4’-diphosphat trihydrat. Cac hén hop sau ddy cia dung mdi véi ty 1€ 1:1 theo thé tich
cling c6 thé duge sir dung: axeton/nudc, isopropyl axetat/heptan.

X. Céc phuong 4n khac
Phuong 4n 1. Dugc phédm phéi hop chita hop chét thir nhét twong tmg vé ciu tric v6i
cong thuc (I):

OR®

NH 0]

hodc mubi duge dung ctia hgp chit ndy, trong d6 mbi gbc R! va R? dugc Iya chon ddc
1ap tir nhém bao gdm hydro, -P(0)(OH), va —R5-O-P(0)(OH); R’ 12 C-Cs-alkyl; R
13 hydro hodic Ci-Ca-alkyl; va véi diéu kién it nhit mt trong s6 R! va R 13 -P(0)(OH)2
hodc —R3-O-P(0)(OH)2; va

hop chét thir hai twong tmg véi cong thirc cAu tric (11):
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R%0
ORS

NH,
RO (1))

hoac mudi dugce dung cia hop chét nay, trong d6 mbi géc R3 va R* duoc lya chon doc
1ap tir nthém bao gdm hydro, -P(0)(OH), va —R*~O-P(O)(OH); RS 14 C;-Cs-alkyl; R®
13 hydro holic C1-Cs-alkyl; va véi didu kién it nhit mot trong s6 R’ va R* 1a -P(O)(OH)
hoic —R’>—O-P(O)(OH)..

Phuong an 2. Duoc phim phdi hop theo phuong 4n 1, trong d6 hop chét thir nht 1

(I-c)

0
> “OH
Q HN
Ho-P-0" 0 “NH,
OH on (-d),
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O
W' OH
HO HN‘NH2
J
Q
O=P-OH
HO (I-e), hodc
0
HO X~ “OCHj
< NH
HO\E H,N
HO™ SO 1-D).

Phuong 4n 3. Dugc phdm phdi hop theo phuong 4n 1 hodc 2, trong d6 hop chit thi hai

ﬁ o)
HO—P—0
| OH
OH
NH,
HO (Il-a)
0
HO
oH
0
| NHa

la

HO—P—0
OH (1-b)
HO\P //0 0
~
/ o
HO OH
o) NH;
\, 0
Ho” \
OH (Il-c)
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Q
HO—P—-OH o)
o.__O
NH,
HO (1I-d), hozc
o)
HO
OH
H
J -
?
HO-P-OH
O (I-e).

Phuong 4n 4. Duoc phém phdi hop theo phuong én bt ky trong s& cac phuong 4n néu
trén, trong d6 hop chét thir nhat hodc mubi duoc dung cia hop chét nay, va hop chit thir
hai hodic mudi duoc dung ciia hop chit ndy c6 mit trong cac dugc phém riéng biét hodc
ca hai c6 mit trong cing dugc phim.

Phuong an 5. Dugc phim phdi hop theo phwong an bét ky trong s6 cac phuong an néu
trén, trong d6 ty 1€ trong luong cua hop chét thr nhat hosic mudi dugc dung cfia hop chét
nay trén hop chét thir hai hodc mubi dugc dung cua hop chét nay nim trong khoang tir
1:1 dn khoang 1:50, tét hon tir khoang 1:2 dén khoang 1:15, t6t hon tir khoang 1:4 dén
khoang 1:10, va t5t hon nita khoang 1:4.

Phuong an 6. Dugc phim phdi hop theo phuong 4n bét ky trong s6 cac phwong 4n néu
trén, trong d6 hop chit thir nhét hojic mubi dugc dung cta hop chit ndy c6 d6 hoa tan it
nhit khoang 200 mg/ml trong dung dich nuéc & d6 pH trung tinh, va hop chét thi hai
hotic mudi duge dung ciia hop chét ndy cé do hoa tan it nhit khoang 400mg/ml trong
dung dich nuéc & dd pH trung tinh.

Phuong an 7. Dugc phim phdi hop theo phuong én bét ky trong s6 cac phwong 4n néu
trén, trong d6 duoc phim phédi hop 1& duge phim long thich hop d8 dung theo dudng
trong da day, dudi da, trong co, trong hdng tring, miéng, trong mili hodc dudng trong

tinh mach.
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Phuong 4n 8. Duoc phim phdi hop theo phuong 4n bét ky trong s6 céc phuong 4n néu
trén, trong d6 duoc phim phdi hop 12 dugc phim 1ong thich hop dé dung theo dudng
dudi da.

Phwong 4n 9. Dugc phim phéi hop theo phuong 4n bét ky trong s§ cac phuong 4n néu
trén, trong d6 hop chét thi nhét 12 hop chét twong tmg vé cAu tric véi cong thic (I-a):

NH, (l-a)

hogc mudi duge dung cta hop chét nay; va hop chét thit hai 13 hop chit tuong Gmg vé

cAu tric véi cdng thic (1I-a):

HO—P—0
OH
OH
NH,
HO (ll-a)

hodc mubi dugc dung cia né.
Phuong 4n 10. Duoc phim phéi hop theo phuong 4n bét ky trong s§ cac phuong 4n néu

trén, trong d6 hop chit thir nhét 14 hop chét twong tmg vé cAu triic véi cong thic (I-b):

HO

HO—P—0

OH (I-b)

holic mudi duoc dung ctia hop chét nay; va hop chét thir hai 12 hop chit tvong tmg vé

cAu tric véi cong thire (I1-a):

HO—P—0
OH
OH
NH,
HO (1-a)

hoic mudi duge dung cia no.
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Phuong 4n 11. Duoc phém phéi hop theo phuong 4n bit ky trong s6 cic phuong én néu

trén, trong d6 hop chét thi nhét 12 hop chit twong Ung v& cAu tric vé6i cong thuce (I-¢).

(I-c)

hogc mudi dugc dung cua hop chét nay; va hop chét tht hai 12 hop chét twong Ung vé

cAu trac véi cong thirc (I-a):

HO—P—0
oH
OH
NH,
HO (Il-a)
hogc mudi dugc dung ciia no.
Phuong 4n 12. Dugc phim phéi hgp theo phuong 4n bat ky trong s cac phwong an néu

trén, trong d6 hop chit thir nhét 14 hop chét twong (ng v& cAu trac vé6i cong thic (I-a):

NH, (I-a)

hotic mudi duge dung ctia hop chét ndy; va hop chit thir hai 1a hop chit tvong tmg vé
cAu triic véi cong thie (I1-b):

OH

NH
HO——

O—TV—0

H (Il-b)

ho#ic muoi dugc dung cuia no.
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Phuong an 13. Dugc phém phdi hop theo phuong 4n bét ky trong sb cac phuong 4n néu

trén, trong d6 hop chit thi nhét 1 hop chit tvong tmg v& chu tric v6i cong thirc (I-b):

HO
0

HO—P—0
OH (1-b)

holic mudi duge dung cita hop chit nay; va hop chét thir hai 12 hop chit tuong tmg vé

c4u tric véi cong thie (1I-b):

HO
OH

HO—P—0

OH (ll-b)

hoic mudi duge dung cta no.
Phuong an 14. Dugc phdm phdi hop theo phuong dn bét ky trong s6 cac phuong an néu
trén, trong d6 hop chét thir nhét 12 hop chét trong mg vé cAu tric véi cdng thire (I-c):
0
HO\ //
P
/ o

HO

(@)
\ 0
o™\
OH )

hogc mudi duoc dung ciia hop chét ndy; va hop chét thir hai 1a hop chét twong (g vé
cAu tric véi cong thuce (11-b):
HO
oH

NH,
HO—P—0

OH (Ii-b)
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hodc mudi duge dung cua né.
Phuong 4n 15. Duge phim phdi hop theo phuong 4n bt ky trong s6 cic phuong én néu

trén, trong d6 hop chét thr nhét 12 hop chit twong tng v& cAu triic véi cong thirc (I-a):

NH, (I-a)

hoc mudi duge dung ctia hop chét ndy; va hop chét thir hai 12 hop chit tvong tmg vé

cAu tric véi cong thie (II-c):

HO OH

o) NH>

OH (Il-c)

hodc mubi dugc dung clia no.
Phuong 4n 16. Dugc phém phéi hop theo phuong 4n bét ky trong sd cac phuong 4n néu
trén, trong d6 hop chét thir nhit 13 hop chét twong tmg vé cAu tric v6i cong thue (I-b):

HO

HO—pP—0

OH (1-b)

hogic mudi duge dung ctia hop chét nay; va hop chét thir hai 1a hop chit tvong tmg vé

cAu tric véi cong thire (1I-c):

HO\P //0 o
/ o

HO OH

0 NH2
\\p/o
e
\OH (Il-c)

HO
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hodc mubi dugc dung ctia nd.
Phuong 4n 17. Dugc phdm phéi hgp theo phuong 4n bt ky trong sd cac phuong 4n néu

trén, trong d6 hop chét thir nhat 12 hop chét twong Ung vé chu tric véi cong thire (I-c):

(-0

hodc mubi duge dung cua hop chét nay; va hop chit thir hai 13 hop chit twong tmg vé

cAu tric v6i cong thire (11-c):

H°\F,//O i
/ o

HO OH

o) NH2
N\ o
/"\
OH (11-c)

HO

hodc mudi dugc dung cua nd.

Phuong an 18. Dugc pham phdi hop theo phuong 4n bét ky trong s6 céc phuong 4n néu
trén d& didu tri bénh Parkinson & déi tugng cin duoc diéu tri.

Phuong 4n 19. Dugc phim phédi hop theo phuong 4n 18, trong d6 hop chit th nhét va
hop chét thit hai dugce ding trong cac dugce phim riéng biét cho d6i twong, hodc hgp
chét thir nhat va hop chit thit hai duge ding cho d6i twong trong cung duoc phim chira
hop chét thir nhit va hop chét thi hai.

Phuong an 20. Duoc phim phdi hop theo phuong 4n 18 hodc 19, trong d6 hop chét thtr
nhit va hop chét thir hai duge ding theo duong trong da day, dudi da, trong héng trang,
ubng, trong mili, trong co hogc theo dudng trong tinh mach.

Phuong én 21. Dugc phim phdi hop theo phuong 4n bét ky trong s6 céc phuong 4n tir
18 dén 20, trong d6 hop chét thir nhét va hop chét thir hai duge ding theo dudng dudi
da.
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Phuong 4n 22. Dugc phim phéi hop theo phuong 4n bét ky trong sb c4c phuong 4n ti
18 dén 21, trong d6 hop chit thir nhit va hop chit thir hai duoc ding gn nhw lién tye
trong thoi gian it nhdt khoang 12 gid.

Phwong an 23. Dugc phém phdi hop theo phwong 4n bét ky trong sb céc phuong én tir
18 dén 22, trong d6 ty 1€ trong luong ctia hop chét thir nhét duge ding trén hop chit thir
hai duoc ding nim trong khoang tir 1:1 dén khoang 1:50.

Phuwong 4n 24. Dugc phim phdi hgp theo phuong 4n bét ky trong s6 cac phwong 4n tir
18 dén 23, trong d6 tj 18 trong lugng clia hop chit thir nhét dugc ding trén hop chét thir
hai duoc ding ndm trong khoang tir 1:2 dén khoang 1:15.

Phuong 4n 25. Dugc phdm phdi hop theo phuong 4n bét ky trong s§ céc phuong 4n tir
18 dén 24, trong do ty 1& trong luong ciia hop chét thir nhit dugc ding trén hop chit thir
hai duogc ding nim trong khoang tir 1:4 dén khoéng 1:10.

Phuong &n 26. Dugc phidm phdi hop theo phwong 4n bét ky trong sb cac phuong an tir
18 dén 25, trong d6 ty 18 trong luong cua hop chét thtr nhét duge dung trén hop chit thir
hai dugc dung 14 khoang 1:4.

Phuong 4n 27. Dugc phim phéi hop theo phuong 4n bét ky trong sd cac phuong 4n tir
18 dén 26, trong dé tj 18 trong lwong ctia hop chat thir nhét duoc ding trén hop chit thir
hai duoc dung 14 khoang 1:7,5.

Phuong 4n 28. Dugc phdm phdi hop theo phuong 4n bét ky trong s§ céc phuong 4n tir
18 dén 27, trong d6 ty 1¢ trong lugng ctia hop chét thir nhat duge ding trén hop chét thir
hai duogc dung 1a khoang 1:10.

Phuong 4n 29. Duoc phim phéi hgp theo phuong 4n bt ky trong sd céc phuong an tir
18 dén 28, trong d6 hop chét thir nhit duge chon tir nhém bao gom
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OH (I-c)

va hop chét thi hai dugc chon tir nhém bao gdm

o}
HO—P—0
OH
OH
NH,
HO (I-a)
0
HO
OH
NH,
HO—P—0
OH (Il-b)
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HO OH

NH,

OH (Il-c)

Phuong an 30. Dugc phim phdi hop theo phuong 4n bét ky trong sb cac phwong an tir
18 dén 29, trong @6 tac nhan chéng bénh Parkinson khac con dugc dung cho dbi twong.
Phuong an 31. Dugc phim phdi hop theo phuong 4n bat ky trong s cac phuong 4n tir
18 dén 30, trong d6 dugc phim phéi hop 12 duge phim léng.

Phuong 4n 32. Dugc phim phéi hop theo phuong én 31, trong d6 duge phim léng dugc
ding theo dudng trong da day, dudi da, trong co, trong mili, trong hdng trang, dudng
ubng hoic theo dudng trong tinh mach.

Phuong an 33. Dugc phim phéi hop theo cac phuwong an 31 hodc 32, trong do dugc
phim 16ng dugc dung béng cach ding theo duong dudi da.

Phuong an 34. Hop chét twong tmg vé cAu truc véi cong thire (I):

OR®

NH 0

hozic mudi dugc dung cua hop chét nay, trong d6 mdi gbc R! va R? duge lya chon doc
1ap tir nhdm bao gdm hydro, -P(0)(OH)z, va -R*~-0-P(O)(OH)2; RS 1a Ci-Cs-alkyl; R®
12 hydro hodc Ci-Cs-alkyl; va véi diéu kién it nhit mot trong s6 R! va R? 1a -P(O)(OH)2
hoic —R3-0-P(0)(OH)z.

Phuong 4n 35. Hop chét hodc mudi duge dung theo phuong an 34, trong dé mdi gbe R
va R? dugc lya chon doc 1ap tir nhém bao gdm hydro, -P(O)(OH),, va —R>-O-
P(O)(OH); RS 1a Ci-Co-alkyl; RS 14 hydro; va véi didu kién it nhat mot trong sé R va
R2 13 -P(0)(OH); hogc —-R>~O-P(O0)(OH)..

Phuong an 36. Hop chét hodc mudi duoc dung theo phurong 4n 34 hodc 35, trong d6 mbi
gbc R! va R? doc 1ap 1a hydro hodc

-P(O)(OH)2; R® 14 hydro; va mot trong s6 R! va R? 1a -P(O)(OH)z.
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Phuong an 37. Hop chit hosic mudi duge dung theo phuong 4n 34 hodc 35, trong d6 mdi
gbc R! va R? doc 1ap 12 hydro hodc -R>-O-P(O)(OH)z; R5 13 C;-Cy-alkyl; R® 13 hydro;
va v6i didu kién mot trong sé R! va R? 14 -R>-0-P(O)(OH)..

Phuong 4n 38. Hop chit hoic mubi duge dung theo phwong 4n 34, trong d6 mdi gbe R
va R2 mbi gbc doc 1ap 12 hydro, —P(O)(OH), hodc

—R5-O-P(0)(OH)z; R 13 Ci-Ca-alkyl; RS 14 Ci-Co-alkyl; va voi didu kién mot trong sb
R! va R? 13 -P(0)(OH). hodc -R>-0-P(0)(OH)..

Phuong 4n 39. Hop chét hoic mudi theo phuong 4n bt ky trong s6 cac phuong 4n tlr 34

dén 36, trong d6 hop chét twong tmg vé& cu tric voi cong thie (I-a):

HN

HO NH; (I-a)

Phuong 4n 40. Hop chit hogc mubi theo phwong an bét ky trong s6 cac phuong 4n tir 34
dén 36, trong d6 hop chét trong tng vé chu tric voi cong thire (I-b):

OH (I-b)
Phuong 4n 41. Hop chit hoic mubi theo phuong 4n bét ky trong s6 cac phuong 4n tir 34
dén 36, trong d6 hop chét tuong tmg vé cdu tric véi cong thire (I-c):
0
o/
PN
/ o

HO

o\\ o

P
Ho” \
OH (I-c)

Phuong én 42. Hop chét hoc mudi theo phuong 4n bét ky trong sd cac phuong an 34,
35 hodic 37, trong d6 hop chét twong tmg vé chu tric véi cong thire (I-d):
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0
[TAAN OH
0
HN.
Ho—'F"’—o/\ o NH;
OH OH (1-d).

Phuong 4n 43. Hop chét hosic mubi theo phuong én bt ky trong s6 cac phuong 4n 34,
35 holic 37, trong d6 hop chét tuong tmg v& cdu triic véi cong thic (I-e):

O
e OH
HN
HO *NH,
J

o)

HO (I-e).
Phuong an 44. Hop chét hoic mubi theo phuong an bét ky trong s6 cac phuong 4n 34

hoic 38, trong d6 hop chét tuong mg vé cAu tric véi cong thire (I-f):

o)
0
H < “OCHs
< NH
HO\E HoN
HO™ YO (1-D).

Phuong an 45. Hop chét tuong ung vé chu triac véi cong thirc (II):
0

R%0
OR®
NH
RO (n

hodc mudi duge dung cta hop chét ndy, trong d6 mdi gbe R® va R* dugc lya chon ddc
1ap tir nhém bao gdm hydro, -P(0)(OH), va —R5-0-P(0)(OH); R? 1 Ci-Cy-alkyl; R
13 hydro hodc Ci-Cs-alkyl; va véi didu kién it nhit mot trong s6 R* va R* 1a -P(0O)(OH)2
hoiic ~R*—O-P(O)(OH)..

b
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Phuong an 46. Hop chét hoic mubi theo phuong 4n 45, trong d6 mdi gbc R? va R* doc
13p 12 hydro hoic —R’-O-P(O)(OH)2; R’ 14 Ci-Ca-alkyl; R¢ 14 hydro; va véi diéu kién
mot trong sé R? va R* 1a -R5-O-P(0)(OH)..

Phuong 4n 47. Hop chét hogic mubi theo phuong an 45 hodc 46, trong d6 hop chét twong

{ing vé cAu tric v6i cong thirc (1I-d):

11
HO-P-OH o)
0.__0O
N OH
NH
HO 2 (11-d).

Phuong 4n 48. Hop chit hogc mubi theo phuong 4n 45 hodc 46, trong d6 hop chét tuong

g v& chu trc véi cong thirc (Il-e):

o)
HO
OH
NH
)O 2
Q
HO~P-OH
O (I-e).

Phuong 4n 49. Duge phim chira hop chét thir nhét twong tmg vé cu triic v6i cong thire

D:

OR®

0]

R20 NH,
hodc mudi dugc dung cua hop chit nay, trong d6 mdi gbc R! va R? dugc lya chon doc
lap tir nhém bao gdm hydro, -P(O)(OH)z, va —R>~0-P(O)(OH); RS 1a C-Cs-alkyl; R®
13 hydro hogc Ci-Ca-alkyl; va v6i diéu kién it nhét mot trong s6 R! va R? 14 -P(0)(OH)2

hogic —R5—O-P(O)(OH); va chit mang dugc dung.
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Phuong an 50. Duogc phém phdi hop theo phwong 4n 49, trong d6 hop chit thir nhit

tuong ung vé cAu tric véi cong thic (I-a):

NH, (I-a)

Phuong 4n 51. Dugc phdm phéi hop theo phuong én 49, trong d6 hop chit thir nhat

twong tmg vé c4u tric véi cong thire (I-b):

HO

HO—P—0
o )
Phuong an 52. Duoc phim phdi hop theo phuong 4n 49, trong d6 hop chét thir nhat

tuong Uung v& chu tric vé6i cong thie (I-c):

(I-c)

Phuong 4n 53. Dugc phim phdi hop theo phuong 4n bat ky trong sb cac phuong an tir
49 dén 52, trong d6 duge phim con chira hop chét thir hai twong tmg vé cu triic véi

cong thire (II):

R%0
OR®

NH,
R0 (I

hodc mudi duge dung ciia hop chét nay, trong d6 mdi gbe R? va R* dugce lya chon doc
1ap tir nhém bao gdm hydro, -P(0)(OH), va _R5-O-P(0)(OH); R’ 12 C;-Cs-alkyl; R
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13 hydro hoic C1-Ca-alkyl; va v6i diéu kién it nhét mot trong s6 R3 va R* 1a -P(O)(OH)2
hoic —R>-0-P(O)(OH)..
Phuong 4n 54. Dugc phim phdi hop theo phuong 4n 53, trong d6 hop chét thir hai trong

{ing vé cu tric véi cong thic (1I-a):

HO—P—0
OH
OH
NH,
HO (I-a)
Phuong 4n 55. Dugc pham phdi hop theo phwong an 53, trong d6 hop chat thir hai twong

ting v& cu triic vé6i cong thic (II-b):

HO
OH

NH
HO—P—0

OH (lI-b)

Phuong an 56. Dugc phim phdi hop theo phwong 4n 53, trong d6 hop chét thit hai tuong
{ing v& chu tric véi cong thire (II-c): '
o
HO\ y // (o}
~N

(0]
HO OH

O\\ /o

/P
\OH (l1-c)

HO

Phuong én 57. Dugc phdm phbi hop theo phuong 4n bét ky trong s6 cac phuong an tir
49-56, trong do ty 1€ trong lwong cua hgp chét thit nhat trén hop chét thit hai nim trong
khong tir 1:1 dén khoang 1:50, tét hon tir khoang 1:2 dén khoang 1:15, thdm chi t6t
hon nita tir khoang 1:4 dn khoang 1:10.

Phuong 4n 58. Dugc phim phéi hop theo phuong 4n bat ky trong sd cdc phuong 4n tir
49 dén 57, trong d6 ty 1 trong lugng cla hop chét thir nhét trén hop chat thtt hai 1a
khoang 1:4.
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Phuong én 59. Dugc phdm phdi hop theo phuong 4n bat ky trong sb cac phuong én tir
49 dn 57, trong d6 tj 18 trong lugng ctia hop cht tht nhat trén hop chét thtr hai 1a
khoang 1:7,5.

Phuong 4n 60. Duge phdm phéi hop theo phuong 4n bt ky trong s§ cac phuong é4n tir
49 dn 57, trong d6 ty 18 trong lugng ctia hop cht tht nhat trén hop chét thr hai 1a
khoang 1:10.

Phuong &n 61. Duoc phim phdi hop theo phuong 4n bét ky trong sb cac phuong én tir
49 dén 60, trong d6 duge pham con bao gdm nude v thich hop dé truyén.

Phuong 4n 62. B9 kit bao gdm dugc phim phdi hop theo phuong 4n bat ky trong sb cac
phuong 4n tir 1 dén 17.

Phuong 4n 63. B§ kit bao gbébm Dugc phim phéi hop theo phuong 4n bét ky trong sb cac

phuong 4n tir 49 dén 62.
Phuong 4n 64. Hop chét dugc chon tir nhém bao gbm
BnO CO2Bn (Bn0),0PO CO,Bn
(BnO),0PO NHCbz NHCbz
(@)
(BnO),0PO CO-Bn CO,H
(BnO)zopOmez NHNHCbz
(©) (@
HO CO,CHPh; (BnO)zOPO CO,CHPh;
HO \ONHNHCbz (BnOQOPo:I::j/A\E;NHCbZ
©) ; D;
0
BnO H ]@ OCHj
(BnO),(0)PO (BnO),(O)P NHCbz
(8 5 (h);
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0 o)

B
no]@/\KU\OCHs HO OCHj
NHCb
(BnO),(0)PO z (HO),(0)PO NH2

() ; s

o o)
N ,N—\< O
o HN O
Oo.! BnO
O/P\\o }__O Q‘ OCH3
d \__© . < Nebz
BnO~ ~O
(0) ; ®);
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BnO P\
(BnO), NH

o)\o

OBn)2

Phuong 4n 65. Tinh th8 da hinh ctia L-dopa 4’-monophosphat dugc nhan dang béang
nhidu xa bt tia X, trong d6 tinh thé da hinh 1a:

tinh thé L-dopa 4’-monophosphat anhydrat (i) bidu thi {t nhit mdt dinh ddc trung
trong mAu nhidu xa bot tia X tai cac gid tri hai theta bang 10,261+0,20, 12,053+0,20,
13,759+0,20, 14,932+0,20, 16,147+0,20, 16,718+0,20, 17,34+0,20, 19,254+0,20,
20,654+0,20, 22,078+0,20, 23,599+0,20, 24,198+0,20, 25,898+0,20, 26,338+0,20, va
27,117+0,20; hodc
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tinh thé L-dopa 4’-monophosphat anhydrat (ii) biéu thi it nhit mot dinh dic trung
trong mau nhidu xa bt tia X tai cac gid tri hai theta bang 8,468+0,20, 10,234+0,20,
11,821+0,20, 13,084+0,20, 13,503+0,20, 15,48+0,20, 15,848+0,20, 16,513+0,20,
18,447+0,20, 19,346+0,20, 20,239+0,20, 21,139£0,20, 24,221=0,20, 24,865+0,20,
25,647+0,20.
Phuong 4n 66. L-dopa 3’-monophosphat két tinh biéu thi it nhit mdt dinh dic trung
trong mAu nhiéu xa bot tia X tai céc gid tri hai theta bing 8,662+0,20, 11,286=0,20,
15,079+0,20, 15,678+0,20, 16,786+0,20, 17,288+0,20, 18,438+0,20, 19,682+0,20,
20,946+0,20, 22,188+0,20, 22,671+0,20, 23,088+0,20, 24,144+0,20, 24,744+0,20, va
25,383+0,20.
Phuong 4n 67. L-dopa 3°4-diphosphat trihydrat két tinh bidu thi it nhat mot dinh dic
trung trong mAu nhifu xa bot tia X tai c4c gid tri hai theta bing 7,118+0,20, 10,342+0,20,
11,355+0,20, 12,161£0,20, 14,201+0,20, 17,36+0,20, 17,632+0,20, 19,196+0,20,
19,444+0,20, 20,83+0,20, 21,504+0,20, 22,491+0,20, 23,085+0,20, 24,487+0,20, va
25,11+0,20.
Phuong 4n 68. Dang tinh thé da hinh cua carbidopa 4’-monophosphat dwgc nhédn dang
bing nhifu xa bdt tia X, trong d6 tinh thé da hinh 1a:

tinh thé carbidopa 4’-monophosphat trihydrat biéu thi it nhdt mt dinh déc trung
trong mau nhidu xa bot tia X tai cac gia tri hai theta b%ng 7,484+0,20, 10,05+0,20,
11,971+0,20, 13,085+0,20, 14,923+0,20, 16,095+0,20, 16,85+0,20, 17,359+0,20,
17,635+0,20, 19,269+0,20, 19,544+0,20, 21,842+0,20, 22.578+0,20, 22,921+0,20, va
23,822+0,20;

tinh thé carbidopa 4’~monophosphat dihydrat biéu thi it nhit mdt dinh ddc trung
trong mAu nhifu xa bot tia X tai cac gid tri hai theta bang 7,925+0,20, 10,28+0,20,
12,344+0,20, 15,002+0,20, 15,841£0,20, 16,158+0,20, 17,565+0,20, 18,506+0,20,
19,058+0,20, 19,473+0,20, 19,702+0,20, 20,188+0,20, 20,668+0,20, 22,37+0,20, va
24,167+0,20; hodc

tinh thé carbidopa 4’-monophosphat dehydrat bidu thi it nhat mdt dinh dac trung
trong mAu nhifu xa bt tia X tai cac gid tri hai theta béng 9,492+0,20, 10,528+0,20,
15,356+0,20, 15,907+0,20, 16,165+0,20, 17,933+0,20, 18,737+0,20, 19,429+0,20,
21,176+0,20, va 22,626+0,20.
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Phuong 4n 69. Dang tinh thé da hinh cua carbidopa 3’-monophosphat duge nhan dang
bing nhidu xa bot tia X, trong d6 tinh thé da hinh Ia:

tinh thé carbidopa 3’-monophosphat (i) biéu thi it nhdt mot dinh dic trung trong
m3u nhifu xa bt tia X tai céc gid tri hai theta bang 9,171x0,20, 13,539+0,20,
14,23+0,20, 15,589+0,20, 15,979+0,20, 18,394+0,20, 18,832+0,20, 19,315+0,20,
22,143+0,20, va 22,81+0,20; hodc

tinh thé carbidopa 3’-monophosphat (ii) biéu thi it nhat mot dinh d3c trung trong

m3u nhidu xa bot tia X tai cac gi4 tri hai theta bing 4,433+0,20, 8,9170,20, 9,654+0,20,
13,192+0,20, 15,288+0,20, 15,747+0,20, 17,886+0,20, 19,291+0,20, 20,554+0,20, va
21,797.
Phuong 4n 70. Tinh thé mudi carbidopa 3’4-diphosphat natri biéu thi it nhat mot dinh
dic trung trong mAu nhidu xa bot tia X tai cdc gid tri hai theta bing 5,852+0,20,
6,861+£0,20, 7,338+0,20, 11,159£0,20, 11,729+0,20, 12,953+0,20, 13,714+0,20,
14,381£0,20, 14,686+0,20, 15,479+0,20, 16,676+0,20, 17,179+0,20, 17,592+0,20,
18,861+0,20 va 20,305+0,20.

Cin hidu ring phin mo ta chi tiét trén ddy va céc vi du kém theo chi nhim &
minh hoa va khong giéi han pham vi cua sing ché, pham vi béo hd ctia sdng ché chi
duoc x4c dinh bing cac yéu cau bao hd kém theo va ndi dung tuvong duong cla ching.

Nguoi c6 hiéu biét trung binh trong linh vyc nay s& thiy 16 céc thay dbi va cai
bién khéc nhau d8i véi cac phuong 4n dugc boc 10. Nhiing thay dbi va cai bién nhu vay
bao gbm nhung khong gi6i han boi nhimg thay dbi, cai bién lién quan dén cu tric hoa
hoc, phan tit thé, din xuét, hop chét trung gian, qué trinh tdng hop, dwgc pham, cong
thir phéi ché hodic phuong phap sit dung theo sang ché, ¢6 thé dugc tién hanh ma khong

vuot ra ngoai pham vi béo h cia séng che.
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YEU CAU BAO HOQ
1. Duoc phim chita hgp chét thi nhét twong g vé cdu triic véi cong thirc (I):

R'0
OR®

NH; )

R%0
hodc mudi duge dung ctia hop chét ndy, trong d6 mbi géc R! va R? duoc lua chon djc
1ap tir nhém bao gdm hydro, -P(O)(OH)z, va -R*~O-P(O)(OH):; RS 1a Ci-Cs-alkyl; RS
13 hydro hodc C-Ca-alkyl; va v6i didu kién it nhét mot trong s6 R' va R? 1a -P(O)(OH)
hoic —-R°-0-P(0)(OH)2; va

hop chét thi hai twong g vé chu tric véi cong thuc (II):
(o}

R%0
OR®

NH3
R0 (In

hoc mudi duge dung ctia hop chét nay, trong d6 mdi gbc R va R* dugc lya chon doc
lap tir nhém bao gdm hydro, -P(O)(OH)z, va -R>~O-P(O)(OH)z; RS 1a Ci-Cs-alkyl; R®
13 hydro hoic Ci-Ca-alkyl; va véi didu kién it nhét mot trong s6 R® va R* 1a -P(0)(OH)2
hotic —R5—O—P(O)(OH):.

2. Dugc phim theo didm 1, trong d6 hop chat thir nhit 13

OH (I-b)
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0
> OH
0 HN
Ho-P-0" 0 "NH,
OH OH (1-d),
0
e OH
HN.
HO NH,
J
Q
0=P-OH
HO (I-e), hodc
(0]
HO X ~OCH;
< NH
Ho\g H,N
HO™ S0 -9

3. Duoc phim theo diém 1 hodc 2, trong d6 hop chét thir nhat 12 hop chit tuong Gng vé

cAu tric véi cong thire (I-b):

HO

HO—P—0

OH (I-b)

hoic muodi dugc dung ctia nd.
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4. Dugc phim theo diém bét ky trong s6 céc diém tir 1 ¢én 3, trong d6 hop chét thi hai

I i
HO—P—0
| OH
OH
NH,
HO (ll-a)
0
HO
OH
o)
n

la:

2

HO—P—0
(I)H (I1-b)
(o]
HO\p// ;©/\(ch\
~N
/ o
HO OH
o) NH2
P
HO/
OH (l1-c)
9
HO—Fl’-OH O
R
NH
HO 2 (11d), hodc
o)
HO oH
H
"
?
HO~P-OH
O (1I-e).
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5. Dugc phim theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 hop ghét tht hai
14 hop chét twong tmg vé& cAu tric vé6i cong thirc (TI-b):

(0]

HO
OH

HO——pP—0

OH (I1-b)

hoiic mubi dugce dung ciia né.

6. Dugc phim theo didm bt ky trong sb cac diém tir 1 dén 5, trong d6 dugc phim nay
con chira thém chét mang dugc dung.

7. Dugc phim theo didm bét ky trong sé cac diém tir 1 dén 6, trong d6 hop chét thir
nhét hosic mubi duoc dung ctia hop chit ndy cé do hoa tan it nhét khoang 200 mg/ml
trong dung dich nudc & d9 pH trung tinh, va hop chit thir hai hoic mudi dugc dung
cta hop chit ndy c6 d6 hoa tan it nhit khoang 400 mg/ml trong dung dich nuéc ¢ do
pH trung tinh.

8. Dugc phim theo diém bét ky trong s6 cac diém tir 1 dén 7, trong @6 dugc phim nay
con chira nude va thich hop dé truyén.

9. Dugc phim theo didm bt ky trong s cac diém tir 1 dén 8, trong d6 dugc phim nay
1a duoc phim chira nude thich hop ¢ ding theo dudng duéi da.

10. Dugc phdm chita hop chit thir nhét 13 hop chit tvong tng vé& cAu tric véi cong
thirc (I-b):

OH (I-b)

hogc mudi duoc dung cta hop chit nay; va hop chit thir hai 1a hop chét tuong tmg vé

cdu tric véi cong thie (I1-b):
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HO
OH

NH;,
HO—P—0

OH (Il-b)

hoc mudi duge dung cua nd,
trong d6 dugc phdm nay 14 duge phim chira nu6ce thich hop @ ding theo dudng dudi
da.

11.Hop chét tuong tmg vé cAu triic véi cong thirc (I):

R'0
OR®

R20 NH, U

hodc mubi dugc dung cua hgp chét ndy, trong d6 mdi géc R! va R? duogc lua chon doc
14p tr nhém bao gdm hydro, -P(O)(OH),, va -R’~0-P(0)(OH),; R’ 1a C,-C4-alkyl; R®
1a hydro hoiic C;-Cs-alkyl; v véi didu kién it nhit mot trong s6 R' va R® 1a -
P(O)(OH), hoic —R’-0-P(0O)(OH),.

12. Hop chit hodc mubi theo diém 11, trong d6 hop chit nay twong tmg vé ciu triic

v6i cong thic (I-b):

OH (I-b)
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1/22

Fig. 1: D¢ hoa tan cia L-Dopa 4'-Monophosphat va Carbidopa 4'-

“
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2/22

Fig. 2: Sy giai phéng hydrazin tir dung dich chira L-Dopa 4'-Monophosphat vi
Carbidopa 4'-Monophosphat (ty I 4:1) dbi vai ¢ pH

5 55 6 65 7 715 8
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32

Fig. 3: So sénh sy giai phéng hydrazin giira Duopa va dung dich
chira L-Dopa 4'-Monophosphat va Carbidopa 4'-Monophosphat (4:1)
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4/22

Fig. 4: Méi quan h¢ thoi gian - ndng d6 & chudt (Cic murc L-Dopa trong mau)
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5/22

Fig. 5 Mbi quan h¢ thdi gian - mfmg d6 & chudt (Cac mirc Carbidopa trong mau)
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6/22
Fig. 6: C4c mirc L-Dopa va Carbidopa 6n dinh trong mau
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7122

Fig. 7: Mbi quan hé thdi gian - ndng o & chudt (Cac mirc
L-Dopa va L-Dopa 4'-Monophosphat trong mau)
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8/22
Fig. 8: Mbi quan hé thdi gian - ndng 46 & ngudi ciia L-Dopa
béing céch truyén Duopa®theo dudng rudt
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922

Fig. 9: Méi quan h¢ thdi gian - ndng 46 & chudt (Céc mirc
Carbidopa va Carbidopa 4'-Monophosphat trong mau)
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Fig. 10: Mébi quan hé¢ thdi gian - ndng d6 & lgn con
(Cac mirc L-Dopa trong mau)
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Fig. 11: Mi quan hé théi gian - nong 49 & lgn con

(Cac mite L-Dopa va L-Dopa 4'-Monophosphat trong mdu)
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Fig. 12: Méi quan h¢ thdi gian - ndng &9 & lgn con (Céc mic
Carbidopa va Carbidopa 4-Monophosphat trong miu)
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Fig. 13: Miu nhiu xa bt tia X cia L-Dopa 4'-Monophosphat
anhydrat (i)
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idu xa bét tia X cua L-dopa 4'-monophosphat
anhydrat (ii)
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Fig. 15: MAu nhiéu xa bjt tia X cia L-dopa 3'-monophosphat
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Fig. 16: MAu nhi&u xa bét tia X cia L-dopa 3',4-diphosphat trihydrat

§

§

¢

Cudng d¢ (so lugng)
§

§

g

L4

.4
o

.
=

Hai Theta(d¢)

-162-



31568

17/22

a bt tia X cuia Carbidopa 4'-monophosphat trihydrat
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Fig. 18: Mau nhiéu xa bt tia X cua Carbidopa 4'-monophosphat dihydrat
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a bét tia X cia Carbidopa 4'-monophosphat dehydrat
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Fig. 20: M3u nhiéu xa bot tia X cia Carbidopa 3'-monophosphat (i)
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Fig. 21: Mau nhiéu xa bt tia X cua Carbidopa 3'-monophosphat (ii)
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M3u nhidu xa bét tia X cia mudi Carbidopa 3',4'-diphosphat natri
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