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Dw &n B&o cdo toan canh sang ché cla
WIPO dwa trén Dy an cia Chwong trinh
phat trién DA 19 30 _31_01 “Phat trién
céng cu tiép can thong tin sang ché”
dwoc mo ta trong tai liéu CDIP/4/6, dwoc
Uy ban Phat trién va S& hiu tri tué
(Committee on  Development and
Intellectual Property - CDIP) chép thuan
& ky hop thir tw td chirc vao 16-20 thang
11 nam 2009.

Muc dich ctia méi bao cao c6 ba néi dung:

+ Du kién nghién ctvu va mé ta cac dang
hoat ddng sang ché va déi mai lién quan
dén cac cong nghé cu thé trong cac linh vie
khac nhau nhw cac cong nghé lién quan dén
strc khde, thuc phdm va nong nghiép, bién
@i khi hau, va cac cong nghé khac.

+ Dbi véi mbi bao cao WIPO sé cong tac
v6i cac tb chire phdi hop (IGO - cac té chirc
lién chinh phd, NGO - cac td chirc phi chinh
pht, cac vién nghién clru cong cla cac
nwéc thanh vién) hoat ddng trong cac linh
vue twong (rng va c6 quan tam dén cha dé
cu thé. Viéc cong tac trong giai doan lap ké
hoach va danh gia cling co thé dwoc st
dung lam phwong tién d& cac chinh cac td
chtrc nay lam quen v@i viéc str dung va khai
thac thong tin sang ché va cac van dé lién
quan dén bao ho sang ché. WIPO rat hoan
nghénh cac d& nghj cong tac.

+ Méi bao céo ciing dwoc dung lam vi du
minh hoa viéc tra clru thong tin sang ché
trong linh virc twong (ng va chién lwoc tra
clru cé thé duoc xay dwng ra sao. Do d6, n6
bao gdm céc giai thich chi tiét vé phuong
phap tra ctru cé thé, cac co s& dir lidu dwoc
str dung va cac cau hdi tra ctru dugc trinh
bay rd rang cé thé gitip cho ngwoi doc tién
hanh mét tra ctru twong tw.

Mbi bao cao cta dw an nay duoc thuc
hién b&i mét cong ty bén ngoai dwoc
chon trong qua trinh  d4u thau. Viéc dau
thdu dwoc mé déi véi mot sé hivu han
nha thau dwoc chon trwéc trén co sé HO
so m&i quan tdm (Expression of Interest
—EOI). WIPO m¢&i ndp cac EOIs khac bdi
cac nha cung cép cé chat lwong.

Théng tin chi tiét hon vé dw an, cong viéc
dang tién hanh, va tap hop cac bao cao
duoc cong bb béi cac co quan khac cling
c6 sén & dia chi: www.wipo.int/
patentscope/en/ programs/
patent_landscapes/pl_about.html|

i v&i cac thong tin cu thé, yéu cau
ho&c dé& xuét, xin vui long lién hé voi
chuiing toi theo dia chi::
patent.information@wipo.int
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PHAN 1: HAl MUC TIEU CUA DU’ AN

NGHIEN Cl’U SU PHAT TRIEN THUOC THONG QUA BANG SANG CHE

Vi du cu thé dwoc chon dé danh gia sw phat trién ctia sw bao ho sang ché dbi véi mét loai
thuéc dwoc phé duyét la thubec HIV, Atazanavir (ATZ). Tap trung vao chinh Atazanavir, va
loai trir cac sang ché ma nodi chung la hiru ich dbi véi bat ky mot danh sach dai cac loai
thuéc, chdng han nhw dang bao ché vién nén hay co ché phan phéi thuéc qua phwong tién
trung gian.

Céc giai doan k¥ thuat ctia viéc bdo ho sang ché vé thubc phat trién qua nhiéu ndm va bao
gdm viéc bao hd chinh cac thanh phan thubc, va sy phat trién tiép theo bao gdbm cac quy
trinh dé tdng hop, cac cai tién déi véi quy trinh, st dung két hop cac chi dan ban dau, sw
da dang hoéa dbi véi chi dan mai, cac coéng thire dinh gia cho thubc cu thé, va v.v..

Viéc chuyén nhwong ciing cé thé phat trién, va co6 thé cé nhirng ngwdi tham gia khac nhau
trong sw phat trién cta thubc, bat dau véi nhivng ngudi sang tao ra cac ché pham, tiép theo
la sw tham gia clia cac don vi khac nhw chd s& hiru méi, cac don vi phat trién dwoc chuyén
giao quyén, cac nha nghién ctru Iam sang, va nhirng nguwdi khac. Cac nha san xuét thudc
generic hodc cac nha cai tién ciing c6 thé nép don & cac lan sau.

Ph(R? cap toan cau la mét khia canh phat trién thi ba, khi sw phéat trién tré thanh hoat déng &
nhiéu quoc gia, bao gom cac qudc gia co chu trong dén sy phat trién nganh dwoc pham
trong nuoc.

THWC TIEN TOT NHAT DE THU THAP VA PHAN TiCH BANG SANG CHE

Muc tiéu thtr hai ctia dw an 1a cung cap su hiéu biét vé thuc tién tét nhat dé tham do cac tai
liéu sang ché trong linh vwc dwoc phdm, bao gdm céd viéc st dung cac hé thdng chi sb
(khdng ddc quyén hodc doc quyén), va khai thac cac hé théng dworc tao béi cac chuyén gia
lién két ky thuat gitra cac sang ché - tirc la cac tai liéu dbéi chirng (trich dan) gira cac don
hodc bang sang ché va tinh trang k¥ thuat trwdc dé.

KET CAU CUA BAO CAO

St dung vi du ctia Atazanavir, bao céo nay lan dau tién mé t& mot sd phwong phap dé tao thanh
cac tap hop ma qua doé sy phat trién thuéc cd thé dwoc nghién clru mét cach dang
tin cay. Mét khi qua trinh thu thap dwoc tién hanh, bao céo sé bao trum cac phwong phap
phan tich khac nhau dé thdm do tap hop dé thu thap tin tirc. N6 chia cac hoat déng ctia nha

! Cac tai lidu ddi chirng dwoc tao ra bdi cac thdm dinh vién sang ché va cha don, cac chuyén gia ky thuat trong cac
[inh v lién"quan



phat trién cia Atazanavir (Novartis va nguwdi dwoc chuyén giao quyén la Bristol-Myers
Squibb) tir hoat ddng clia cac chu thé khac, va so sanh ca hai trén mét dong thoi gian. N6
xac dinh nhirng sang ché ma chi dan t&i giai doan chuén cla sy phat trién thudc bao gbm:
kham pha thanh phan, thiét lap cac muc tiéu sinh hoc (hiéu ng diéu bién duwong), phat
trién cac phwong phap tbng hop, cong thirc diéu tri, mé ta chi bao bénh tét nhat, diéu tra
két hop, cai thién tdng hop, va mé réng st dung. Trong khi cé6 mot méi quan hé tuyén tinh
rat thoé gitra chung, théng tin méi dwoc phat trién, hodc béi cac nha phat trién hodc bén
ngoai c6 thé gay ra su 13p lai cac bwdc phat trién d6 ma pha v& hinh tuyén tinh don gian
bét ky.

B&i vi phwong phap diéu tri két hop lién quan dén nhiéu hon mét loai thuéc nhw vay la mot
phan khéng thé ’ghiéu cla sw phat trién dwoc pham, va vi dé la dac biét dung doi voi cé’c
phwong phap diéu tri AIDS, mét chwong riéng cua bao cado nay sé tap trung vao sy ket
hop.

Béo céo nay cung cép mét twong thuat tich hop ma tai méi buwdc déu cha y dén cach cac
yeu to dir liéu dap rng cac muc tiéu, va chi rd nhirng ly do cho phép thwc hién suy luan.

Cudi cung, bao cdo nay trinh bay chi tiét hon vé viéc str dung cac loai chi sé va cac bd
sung sau khi ndp vao cac thdng tin sang ché.

Phu luc ctia bao cdo bao gdm céac chién lwgc tra cteu cu thé, mot tap tin coé chra théng tin
thw muc vé cac tap hop va cac lién ket den cac tai liéu, va théng tin vé th&r nghiém 1am
sang.



PHAN 2: XAY DUNG TAP HOP BANG SANG CHE BAO VAY ATAZANAVIR

Atazanavir la mét loai thuéc chdng HIV duoc s dung rong rai, dwoc phé duyét vao nam
2003 dé& sir dung trong diéu tri HIV b&i Co quan quan ly thubc va thwc phdm Hoa Ky
(United States Food and Drug Administration-FDA). Muc tiéu cia Atazanavir (cac phan ti
sinh hoc hay con dwdng trao ddi chat ma né lam rdi loan) 1& enzym proteaza HIV, mot
protein dwoc san xuéat tir mot gen virus AIDS. Proteaza HIV 1a can thiét cho sy trwdng
thanh cla virus. Muc tiéu co ban cla cac nha sang ché l1a tao ra mét hop chat cé cau tric
mé phdng chat tw nhién ma proteaza lién két vao, do d6 ngan nglra né khéi tac dong lén
chéat binh thuwéng cla nd. Nhw vay Atazanavir thudc vé mét loai cac loai thudc chéng HIV
duwoc goi la chat e ché HIV, ma hién nay cé rat nhiéu. Cac "chi dan" ban dau yéu cau bao
hdé cho Atazanavir la diéu tri HIV, nhwng cé thé cé nhirng chi dan khac chwa dwoc boc 16
qua qua trinh phat trién.

Tét nhién, dé tim cac bang sang ché vé moét loai thubc cu thé, cach tét nhéat 14 tra clru nd
bang tén. Diéu nay dbi v&i cac hop chat hoa hoc thi néi dé& hon so véi lam, va trong phan
nay clia bdo céo, cac tén "tién 1am sang" va "lam sang" sé dwoc thdo luan cung véi cac
chién lwvgc tao thanh tap hop bao gbm sw phat trién ctia cac hop chét tir khi bat dau dén
khi két thuc. D6 tin cay vé chét lwong cua tap hop la diéu quan trong dbi véi viéc phan tich
tiep theo.

Hinh 1. Cong thirc héa hoc cua Atazanavir Sulfat
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Khi cac don dang ky sang ché dau tién da dwoc ndp (1995), cac hop chét trén hinh 1 da
khéng dwoc biét dén nhw Atazanavir, ma la tén gbc khéng doc quyén hién nay cda né. Tén
gbc chi dwoc ap dung cho cac hop chét sau khi ching da dwoc chirng nhan nghién clru
lam sang. D6 ciing la diéu binh thworng dbi véi cac yéu cau bao hod cla cac bang sang ché
vé hop chat ban dau dé bao gdbm khéng chi mét hop chat, ma 1a mét loat hop chéat khac
nhau v&i cac nhdm thé khac nhau & céc vi tri khac nhau trén cac cau tric xwong sdng co
ban. Cu tric xwong séng véi cac nhom thé khac nhau (dwoc thé hién la nhém R & cac vi

tri thay ddi) dwoc goi la cau trac Markush.
6



DAT TEN HOA HOC

Quy woc dat tén héa hoc 1a rat nhidu, va co rat nhiéu cach dé mé ta ciu tric héa hoc cla
Atazanavir bang chir. Diéu nay 1am cho viéc tim kiém theo tén sang ché dbi véi Atazanavir
triwdc khi n6 dwoc dat tén 1am sang tréd nén khé khan hon.

Céc tén do hé théng cua Hiép hoi qudc té vé héa hoc tinh khiét va hoa hoc rng dung
(Union of Pure and Applied Chemistry (IUPAC)) la metyl N - [(1S) -1 - {[(2S, 3S) -3-
hydroxy-4 - [(2S) -2 [(metoxycarbonyl) amino] -3,3- dimetyl-N '- {[4- (7yridin-2-yl) phenyl]
metyl} butan hydrazido] -1-phenylbutan-2-yl] carbamoyl} -2,2- dimethylpropyl] carbamat.

Chinh cac tac gid sang ché da tao ra hodc dé xuat mét loat cac hop chat va goi ching 1a
dan xuét azahexan di vong c6 sd nhém thé bat ky & vi tri sb 6 trén cu tric xwong sbng co
ban (yéu ciu bao hd dang Markush). Trong sb cac hop chat nay, cé hop chét chinh xac ma
sau nay dwgc goi la Atazanauvir.

Sau khi céng bd cac bai bao vé linh vwc héa hoc va bang sang ché, cac Chemical
Abstracts Service cung cip cho ho nhitng con sb xac dinh dwoc goi la CAS Registry
Numbers2 . C6 nhirng t6 chirc khac ap dung dinh danh d& hop chéat héa hoc, nhung hé
théng CAS dwoc céng nhan trén toan ciu va dwoc st dung rat thuwong xuyén. Cac Sb
dang ky CAS cho Atazanavir la CAS-198904313-31- 3.

CAC GIAY CHUNG NHAN BAO HO BO SUNG

C6 thé bat ngd, thuong rat dé dang tim thy cac sang ché vé hop chét co s& dbi voi mot
thuéc dwoc nghién clru 1am sang. Déi véi cac thudce, chd sé hiru thwdng ndp cho Co quan
sang ché chau Au Ching nhan bao hd bd sung (SPC) cho bang sang ché da dwoc cép,
don va Chirng nhan nay dwgc ghi trong tredng tinh trang phap ly cia INPADOC (xem Hinh
2). Khi SPC da duwoc nop, trwdng tinh trang phap ly ciing cé thé bao gdm tén chung va
hodc tén (nhan hiéu) doc quyén. Trong vi du nay, viéc tra ciu ddi v&i Atazanavir hodc
Reyataz trong trwéng nay sé tim thy ho cac sang ché co sé, bao gbm ca tai liéu wu tién.
Ho cac sang ché co sé& nay |a diém bt dau dé phat trién tap hop sang ché “tién 1am sang”
bao vay cac sang ché khac cta chi s& hiru nay hodc cac chi s& hiru khac. Quyén s& hiru
tri tué co s& cho Atazanavir la mét don Thuy ST dwoc ndp vao nam 1995, va nhanh chéng
dwoc ndp tiép vao cac nudc khac. SPC duoc dang ky vao ngay 02 thang 3 ndm 2004, va
thoi han cia né dén ngay 02 thang 3 nam 2019.

Viéc trinh bay vé ngay la rat quan trong dbi véi ngudi tra clru, bdi vi nd xac dinh khoang hé
gitra sang ché vé thuéc ndm 1995 (ngay wu tién) va ngay xuat hién dau tién (nam 2001)
cla tén |am sang trong trudng dir liéu don sang ché khac véi trwdng tinh trang phap ly
INPADOC. Ngay c& vao nam 2001, viéc sir dung tén |am sang dbéi voi Atazanavir chwa
phai 1a tha tuc can thiét. Dbi véi Atazanavir chang han, khodng thoi gian gitra viéc st dung

2 hitp://www.cas.org/expertise/cascontent/registry/regsys.html

% Xac dinh bang cach tra ciru.



tén hoa chat va viéc sir dung tén lam sang theo thi tuc 1a tlr 1995 dén it nhat 2001. Khoang
h& nay 14 thach thirc dbi véi ngwdi tra ciru bdi vi cac chién lwoc tra clru st dung cac tén
hoa hoc “tién 1am sang” |a rat kho nght t&i va st dung. Ching ta sé quay lai van dé nay vao
chuong 4.

Néu tiép can SPC khéng thu dwoc dir liéu bdi vi sé nam cta thudc hoac cac yéu té khac,
c6 mot s6 cach thay thé khac. Néu thubc van duoc bao ho sang ché, cac bang sang ché
lién quan cé thé dworc liét ké trong US FDA Orange Book. Théng tin nay ciing cé thé c6 sén
ttr cac s&n phadm thwong mai nhw Thomson Reuters Pharma®.

Céch tiép can khac khé khan hon 1a trwdc hét tim cac sang ché cta cac chi s& hivu thube
ma dé cap t&i tén lam sang, va sau dé thye hién phan tich vién dan nguoc lai dé tim ra cac
tai liéu xuét hién trvéc sém nhat ma bao vay hop chat nay. Sang ché nay cé thé ding tén
ho&c khéng dirng tén chd sé hiru nay & thoi diém cong bd ctia né, nhung trwdng théng tin
chuyén nhuwong lai ctia US va trwong tinh trang phap ly INPADOC c¢6 thé xac dinh rd chubi
chd s& hiru.

* http://www.accessdata.fda.gov/scripts/cder/ob/default.cfm




Hinh 2: Tinh trang phap ly déi vé&i cac sang ché co s& cuia Novartis

P& muc Tinh trang phép ly

27/07,/05 REG Fl SPCF REFEREMCE TO A NATIONAL CODE SUPPLEMENTARY PROTECTION
CERTIFICATE APPLICATION FILED { FI}

05,/08,/05 REG HK GR + REFEREMCE TO A NATIONAL CODE STANDARD PATENTS GRANTED IN
HONG KONG { HK HK1018738 )

08/08/05 REG DK CTFF REFEREMCE TO A NATIONAL CODE SUPPLEMENTARY PROTECTION
CERTIFICATE FILED { DK }

12/08/05 REG FRCR REFEREMCE TO A NATIONAL CODE SUPPLEMENTARY CERTIFICATE OF

PROTECTION LAID OPEN TO THE PUBLIC (EEC REGULATION OF 18 JUNE
1992) (05C0030, 20050705} ( FR )

17/08,/05 REG GB CTFF REFERENCE TO A NATIONAL CODE CERTIFICATE FILED (SPC/GBOS/3E:
20050721} GB)

24/08,/05 REG IE SPCF REFERENCE TO A NATIONAL CODE REQUEST FOR GRANT OF
SUPPLEMENTARY PROTECTION CERTIFICATE (SPCO23/2005, 20050728)
E )

30/08/05 REG SE SPCF REFERENCE TO A NATIONAL CODE APPLICATION FOR SUPPLEMENTARY
PROTECTION CERTIFICATE (0580027-9, 20040302) { SE )

30/08/05 REG SE SPCF REFERENCE TO A NATIONAL CODE APPLICATION FOR SUPPLEMENTARY

PROTECTION CERTIFICATE (PRODUCT NAME: REYATAZ ATAFANAVIR
MAT REG. NO/DATE: EG EUM/3267/001 20040302, FIRST REG.: EG
EUMMI26TI001 20040302) ( SE )

01/09/05 REG ES FG2A REFERENCE TO A NATIONAL CODE DEFINTIVE PROTECTION ( ES )

03/10/05 REG LU CCP REFERENCE TO A NATIONAL CODE SUPPLEMENTARY PROTECTION
CERTIFICATE (91189, EXPIRES: 20190302) { LU )

03/10/05 REG NL AC1 REFERENCE TO A NATIONAL CODE APPLICATION FOR A SUPPLEMENTARY
PROTECTION CERTIFICATE { NL )

14/10/05 REG FRCP REFERENCE TO A NATIONAL CODE SUPPLEMENTARY CERTIFICATE OF
PROTECTION FILED { FR)

01/11/05 REG NL KC1 REFERENCE TO A NATIONAL CODE GRANT OF A SUPPLEMENTARY
PROTECTION CERTIFICATE (300203, 20170414, EXPIRES: 20190301) { NL )

10/01/06 REG SE SPCG +  |REFERENCE TO A NATIONAL CODE GRANTED SUPPLEMENTARY
PROTECTION CERTIFICATE (0590027-9) ( SE )

10/01/06 REG SE SPCG +  |REFERENCE TO A NATIONAL CODE GRANTED SUPPLEMENTARY
PROTECTION CERTIFICATE { SE )

01/03/06 REG GBCTFG REFERENCE TO A NATIONAL CODE CERTIFICATE GRANTED
(SPC/GBOS/036: 20060206, EXPIRES: 20190301) ( GB )

REG CH SPCG REFERENCE TO A NATIONAL CODE SUPPLEMENTARY FROTECTION

30,/06/06 CERTIFICATE GRANTED (PRODUCT NAME: ATAZANAVIR; REGISTRATION
NUMBER/DATE: SWISSMEDIC 56288 06.05.2004) { CH )

12/07/06 REG IE 5PCG REFERENCE TO A NATIONAL CODE SUPPLEMENTARY PROTECTION
CERTIFICATE GRANTED (SPC023/2005, 20060812, EXPIRES: 20190301) ( IE

27/04/07 REG FRCY REFERENCE TO A NATIONAL CODE SUPPLEMENTARY CERTIFICATE OF

PROTECTION GRANTED (EEC REGULATION OF 18 JUNE 1982) (PRODUCT
NAME: ATAZANAVIR ET SES SELS PHARMACEUTIQUEMENT
ACCEPTABLES; REGISTRATION NO/DATE IN FRANCE: EU/03/267/001 DU
20040302; REGISTRATION NO/DATE AT EEC: EU/M/03/237/001 DU
20040302) ( FR)




TEN LAM SANG

Cac tén lam sang duoc sir dung nhiéu hon cac tén héa hoc tir quan diém cua nguwoi tra
clru. Ching c6 tinh phan biét va quan trong la chang gibng nhw ngén ngir bat ky. Cac tén
nay la ngudn rat tét dé bién soan tap hop cac sang ché ma co thé duwoc goi 1a “tap hop 1am
sang” b&i vi ching lién quan dén thubc sau khi da dwoc thir nghiém 1am sang.

Hinh 3: Trinh tw th&i gian cha viéc dat tén thuéc

Tén nha san xuat Tén thwong mai

cta thudc khi ban

BMS-232632 Reyataz®

TEN CUA NHA SAN XUAT

Céc tac giad sang ché cta Atazanavir 1a cac nha héa hoc ctia Novartis (sau d6 |a Ciba-
Geigy). Novartis goi cac hop chat dwoc thir nghiém la CGP-73547, CGP-75355 va
CGP-75136. Novartis ky hop déng véi Bristol-Myers Squibb dé tiép tuc phat trién, san xuét,
va th® nghiém |am sang. Bristol-Myers Squibb goi hop chat dwoc thir nghiém la
BMS-232632, va tén nay duwoc sir dung rat phd bién trong cac cong bd sau nay.

TEN CHUNG

Tén Atazanavir la tén chung khéng ddc quyén ma sé di cung véi thube bat k& cong ty nao
san xuét hodc ban cac hop chét twong dwong sinh hoc véi né trong twong lai. Atazanavir
tuan theo thu tuc dat tén (USAN - United States Adopted Name) ma dwoc chon déi voi cac
don dang ky thubc cé cung phan loai (chat (rc ché Proteaza HIV). Théng thwdng, mét nha
san xuat Hoa Ky sé& nép mét don cho tén da dwoc phé duyét clha né khi US FDA da phé
duyét don thudc méi nghién ciru (IND) va bét ddu dwoc thlr nghiém lam sang. Co sw
twong tac gitra H6i ddng USAN (USAN Council) and Chwong trinh tén khéng déc quyén
quéc té ctia T6 chirc Y té thé gidi (the International Nonproprietary Name (INN) Program of
World Health Organization (WHO)) dé diéu phéi cac tén nay trén toan cau.

TEN THUONG MAI
Cubi cung, khi thubéc da dwoc thir nghiém va dwoc phé duyét, né dwoc biét dén voi tén doc

quyén (tén thwong mai) da dwoc dang ky bdo hd nhan hiéu bdi cong ty s& hiru/ban né.
Trong thoi gian hop chat dwoc bdo hd sang ché, chi co cong ty ban dau phat hién ra né cé

5 Mt nhém dwge dong tai tro bai Hiép hoi Y hoc Hoa Ky (American Medical Association), Hiép dinh Dwoc dién Hoa Ky (United States
Pharmacopeial Convention (USP)), va Hiép héi Dwoc hoc Hoa Ky (American Pharmacists Association) http.//www.ama-assn.org/ama/pub/
physician- resources/medical-science/united-states-adopted-names-council.page
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tén thwong mai, nhwng sau khi bang sang ché hét hiéu lwc, cac cdng ty khac cé thé san
xuét thudc va cé tén thwong mai khac. Atazanavir van duoc bao hd sang ché, va duwoc biét
la Reyataz®

PHAN 3: CHUAN B| TAP HQP LAM SANG
Tinh déc dao cua cac tén lam sang cé nghia la
chung c6 thé dwoc st dung trong tra ctru mot cach
rat cu thé ngay ca khi khéng st dung ma phan loai KET QUA TRA COU: 56 HO
sang ché. Tén nay ciing cé wu diém 1a vwot qua
nhiéu rao chan ngén ngir.

CHIEN LUQ'C MOT GIAI DOAN

Chién lwgc mét giai doan thé hién viéc st dung & 200 -
day céac tén lam sang dé tra clru trong trwong tén,

tém tat va/hodc yéu cau bdo hé ma da cé sén

trong hé thdng toan van cla hodc co s& div lieu |
INPADOC , cling nhw co s& dir liéu tém tat nang

cao cua Derwent (Derwent World Patents Index -
DWPI). D& dam bao tinh so sanh, cac két qua N

duoc bao cao dusi dang dém sb sang ché déng Chiobtm Chicoten CWoS¥eu  capa
dang DWPI. Bang cach tra ciru mét cach doc lap '

trong trwdng chlra chi (text), c6 thé thay rang cac trwong nay hiru ich dbi véi viée tra clru
tén 1am sang, va do thj trén 4 thé hién rang tat ca 1a twong tw moét cach hop ly, nhung td
hop ma két hop ca ba tra clru nay 1a hoan thién nhét. chi tiét vé sw chdng lan gitra cac tap
hop dwoc thé hién trén Hinh 5, va mirc dd chéng 1an cao mét cach khéng dién hinh bdi vi
cac lwong cu thé cua cac tén |am sang. Viéc thwe hanh tra ctru theo chi¥ dwoc thé hién &
trang sau xac nhan muc d6 thich hop cao cua cac tai liéu tra ciru dwoc theo phuwong phap
nay.

Hinh 4. S6 lwong sang ché (Ho sang ché)

300 -

Hinh 5: Truy xuét ho sang ché b&i trwéng ngudn géc

Truy xudt b&i trwdng tra ciru

Trro'ng bat ky duwore ligt ké
B dudi day
B Chi co tén va tom tat ban dEu
Tén-tém tit ban dau hodc DWPI
Chi ¢6 yéu cdu bdo hd
Tén-tém tit ban d3u hodc yéu
cau bao hd

“ Chi co DWPI

® Noi dung dwoc doc ciing co trong di¥ liéu chir tiéng Anh cé san tlr cac tai liéu clia chau A trén nén hé thdng
Thomson Innovation.
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« Tbng quan thu dwoc cta ndi dung vé tap hop 1am sang ban dau (mét giai doan) duoc
cung cap béi ban dé nay, bao trum 314 patent déng dang ma dworc tra clru bang cach
s dung cac tén |am sang dé tra ctru trong tén, tdm tat, yéu cau bdo hd, va tom tat
nang cao cia DWPI. T4t cd cac tai liéu nay chira mot hodc nhiéu tén Atazanavir,
Reyataz hoac tén thr nghiém BMS or CGP testing names trong tén, tom tat, yéu cau
bao ho (ttrc 13, trrdng ma chi bao thuat nglr trong tam dbi véi sang ché).

« Thuat toan ban d& ThemeScape® van hanh trén tém tat DWPI tém tat nang cao (tat ca
bang tiéng Anh) dé tim mdi twong quan trén co s& thuat ngi¥ chia sé, va chum tai liéu
theo thuat ngr-mbi lién hé. M&i chdm trén ban doé thé hién mot sang ché déng dang,
moi chdm nay chi dwgc thé hién mot [an. Mat dé dwoc chuyén tai bang chiéu cao gia.
Cac dinh la tuy y, nhwng khodng cach thé hién méi lién hé hodc khéng cé né.

« Ban db cla tap hop mét giai doan thé hién rang cé nhiéu tai liéu lién quan dén phuwong
phap va qua trinh tdng hop (dinh phi mau tréng tuyét thé hién mat doé cao) va co ba
vung chung khéac bao vay a) co ché tac dong va viéc sir dung cac hén hop dé tan cong
nhiéu hon mét dich, b) cac thudc tinh ctia thudc ciia bénh nhan va viéc quan ly liéu, dac
biét 1a dbi véi kha nang dung nap cytochrome P-450 monooxygenaza, va c) kiém soat
tac dung phu & cac hé thdng co quan khac nhau, va st dung thudc trong cac bdi canh
ldm sang khac nhau.

Hinh 6. Tap hop 1am sang mét giai doan
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TRA C(PU LAM SANG HAI GIAI POAN

Dé toan dién hon, can tra clvu ca cac tén 1am sang trong phan mé ta (ban mé ta) cda tai
liéu, qua d6 m& ra kha nang bd sung “nhiéu” dang ké cho tap hop. Khac véi két qua dich
ma thu dwoc tir viéc tra ciru tén, ban tém tat, yéu cau bao ho hodc tom tét mé rong, viéc
tra clru trwdng phan moé ta véi tén 1am sang sé thu duwoc sb lwong sang ché déng dang
nhiéu gap 6-7 1an (hodc Inpadoc hodc DWPI), nhwng viéc truy xuét nay c6 khd ndng bao
gdm phan 1&n cac tai liéu vwot ngoai pham vi mong muén. D& nhan ra chét lwong cla tap
hop, ban d& ThemeScape dwdi day thé hién cac tai liéu Mot-Giai doan va céc tai liéu moi
duwoc bd sung bang cach tra ctu Hai-Giai doan dwoc tron 1an vao nhau. C6 mét vung rong
trong ban dé noi rat it sang ché cua tap hop Mét-Giai doan cé méat (cac vung duoc vién
mau vang). Néu ching ta gia dinh tra ciru Mét-Giai doan la chi bao c6 mirc do lién quan
cao hon, diéu nay cé nghia la cac vung c6 it tra ciru Mét-Giai doan trén ban dé la cé van
dé. Ré rang la cac tai liéu dwoc truy xuét bang cach tra ciru phan mé ta can dwoc xem xét
lai dé loai bé cac két qua ma khong thuc sy hwdng vé sw phat trién ctia Atazanavir. D6 13
trvdng hop st dung ma phan loai hoac phwong phap loc khac tré nén quan trong.

Hinh 7. Tap hop lam sang Hai-Giai doan — Ban d thé hién viéc cai thién tap hop la can thiét




Loai bé cac vung lac dé

Hai viing dwoc loai bd cang hoan toan cang tét ra khai tap hop trén co s& phan mé ta. Mot
vung la sw phat trién cia cac thiét bi nham phan phdi thubc. C4c tai liéu nay thuwérng mé ta
mot danh sach cac thube (bao gdm Atazanavir) ma thiét bi nay dwong nhw ap dung duwoc,
nhuwng cac bao cdo nay bi lac d& déi vdi viec danh gia sy phat trién thudc va bi loai bé.
\Vung bi loai trir thir hai & viéc phan Iap vat liéu gen nham muc dich hiéu c4u tric phan to
clia cac dich thudc va phat hién cac trinh tw gen. Cac sang ché thira nay bi loai bd vi ching
khong lién quan truc tiép dén 16 trinh phat trién thuéc Atazanavir, mac du Atazanavir c6 thé
duwoc liét ké lam vi du trong cac tai liéu nay. Khoang 400 ban ghi (20%) cla tap hop trén co
s& phan md ta co thé dwoc loai bé theo cach nay, va biéu dd méi trén Hinh 8 thé hién rang
bay gi® hén hop cla tap hop mot-giai doan va trén co s& phan mé ta da dwoc lam sach
tao ra mét biéu d6 dwoc cai thién hon nhiéu, véi cac tai liéu cha tap hop mét-giai doan trai
déu toan bo.

Figure 8. Tap hop lam sang giai doan 3 sau khi cai thién

14



TAP HOP LAM SANG

C6 mét vi du rat hivu ich dwoc tim thiy bang cach tra ciru phan mo ta déi véi tén lam sang
Atazanavir. D6 1a hop chét c6 thé dwoc sir dung két hop véi cac thube (rc ché proteaza
various HIV khac nhau (bao gébm Atazanavir) dé& duy tri liéu hiru hiéu nhd st dung lwong
thuéc it hon. Nhw da lwu v 1a yéu td nhdn manh, thuat ngr Atazanavir xuét hién trong phan
mé t& nhwng khéng c6 mat & tdm tat hodc yéu cau bao ho, va vi vay né chi dwoc tim thay
bang cach tra ctvu trong trwéng phan mé ta. Mot td hop rong cac tai liéu thu duwoc theo
cach nay nh& st dung chién lwoc ma phan loai. Ma CO7D 213/, bao vay cac hop chat dang
Atazanavir, la mot cach dé tach cac tai liéu lién quan ra khéi danh sach réng duv thira dwoc
tao ra bang cach tra ctu phan mé ta. Déi véi nhiéu ma phan loai, xem Chwong 9.

Hinh 9 Truy van nho’ swr dung ten lam sang Atazanavw trong phan text cua phan mo

. MRV

DWPI Title
Mew substituted piperazine compound useful for treating human immuno deficiency virus infection or acquired immune

deficiency syndrome in humans

English Title
NOVEL COMPOUNDS THAT ARE USEFUL FOR IMPROVING PHARMACOKINETICS

e |
Standardized: ABBOTT LAB Highlighting

Original: ABBOTT LABORATORIES i By Term ° By Field

. . DWPI Abstract (2)
DWPI Assignee f Applicant v 2 |
ABBOTT LAB (ABBO) | 1PC (3)
co7D 2131 |

Inventor ECLA (1)

Kempf Dale J. | Co7D 2131 |

Background/Summary (10)

Publication Date (Kind Code) Atazanavir

2010-11-04 (A1) protease [T

Hrv [
Abstract [ « [Aw ] » ]
CO07D 213

DWPI Abstract ?

(US20100280248A1)

Novelty

Substituted piperazine compound (I} is new.

Activity

Anti- HIM.

Mechanism

Cytochrome P450 monooxygenase inhibitor. The efficacy of compound (I) was evaluated for cytochrome P450
monooxygenase inhibitory activity using terfenadine as the probe substrate Yun, et al., Drug Metabolism and
Disposition, Vol. 21 403-407 {1993) in human liver. The compound (I) showed IC 50 value of 0.05-3 p M.

Use
For inhibition, treatment or prophylaxis of an Bl infection or acquired immune deficiency syndrome (AIDS) in humans.

Advantage
The substituted piperazine compound improves the pharmaceokinetics of cytochrome P450 monocoxygenase inhibitor,

Technology Focus

ORGANIC CHEMISTRY - Preparation (disclosed): Preparation of compound (I) involves treating triamines of formula (ia)
with alcohols of formula HO-R 1 (iia) in presence of 1, 1'-carbonyldiimidazole and base such as triethylamine.R 7alkenyl
alkoxyalkyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyloxyalkyl, alkynyl, arylalkyl, aryloxyalkyl, arylthioalkoxyalkyl,
arylthioalkyl, cyanoalkyl, cycloalkyl, cycloalkylalkyl, di{alkoxycarbonyl)alkyl, heterocyclealkoxyalkyl, heterocyclealkyl,
heterocycleoxyalkyl, heterocyclethiocalkoxyalkyl or heterocyclethioalkyl.Preferred Compound: The compound (I) is
selected from compound of formula (II).

Description

Examples of drugs which are metabolized by cytochrome P450 monooxygenase and which benefit from
coadministration with compounds of formula (I) (II) or (III), include the immunosuppressants cyclosporine, FK-506,
FK-565, and rapamycin, the chemotherapeutic agents (e.g. taxol and taxotere), the antibiotic clarithromycin, the
HIV prot inhibitors such as lopinavir, saquinavir, amprenavir, fosamprenavir, nelfinavir, tipranavir, indinavir,
atazanaw, TMC- 126, TMC-114, mozenavir (DMP-450), JE-2147 (AG1776), L-756423, RO0334649, KNI-272, DPC-
681, DPC-684 and GW640385X, SC-52151, BMS 186,318, SC-55389a, BILA 1096 BS, DMP-323, KNI-227, and the
like, and other therapeutic agents such as capravirine, calanolide, sildenafil, vardenafil and tadalafil.
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PHAN 4: CHUAN B| TAP HOP HOA HOC

TIEP CAN DA PHUONG DIEN

Mot sb tiép can 1a hiru ich d& chuan bi mot tap hop cac sang ché tién 1am sang bao vay
cung cac hop chat twong tw, mac du tén Atazanavir chwa co san. Céac tiép can nay duwoc
(ng dung ngay ca khi tiép can ndi dung tang cwdng nhw Derwent World Patent Index chua
c6 san, va tat cd da dwoc sir dung trong bao céo nay.

Danh sach cac tiép can tra ctru:

1. Xac dinh cac hop chat sang lap bang cach str dung déng ky nép SPC dwoc tim thay
trong trwdng tinh trang phap ly. Trong cac tai liéu sau dd, tred'ng nay cling c6 kha nang
chtra t&n chung hodc tén thwong mai cta thude.

2. Tra ctru theo tir khoa dwoc chon tir cac phan doc ddo cla tén héa chét (= ma phan
loai).

3. Tra ctru theo ma CAS trong trwérng phan mo ta.

4. Tra clru tén tac gid sang lap cung véi cdng ty phat trién chung dé Iwa chon céc tai
liéu cé nhiéu kha nang lién quan t& cac chi céng ty nay.

5. Tra ctru theo tir khéa dich cung véi cac tén cong ty phat trién.

6. Tra clru céc tai liéu ma trich dan cac sang ché tao bdi cac cbng ty co lién quan dén

sw phat trién.

Cac két qua tir cac nghién clru nhw vay chéng I&én nhau, va ciing c6 thé chdng lén tap hop
lam sang. Sau khi khtr I&p chéo, ching thwong phai dwoc xem xét lai dé xac dinh xem
ching cé dung chu dé khéng. Mong doi rang danh sach nay sé chia it tai liéu hon so voi
sb tai liéu cé6 mat trong tap hop 1am sang, bdi vi lwong sang ché thwdng thp hon so voi
trwdc giai doan phat hién chuyén sang phat trién 1am sang. Tuy nhién, cac tai liéu nay sé
giup dién day giai doan “khodng hé” dwoc dé cap trén day, giai doan nay & gilra sang ché
dau tién vé chét, va giai doan bat dau thir nghiém lam sang. Céc chi tiét ctia chién luoc tra
ctru nay dwoc dé cap trong Phu luc A.
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SANG CHE NEN TANG VA TRiICH DAN TIEP THEO CUA NO

Sau khi tim dwoc sang ché nén tang, cac trich dan cta né (duoc liét ké trén Hinh 11, ciing
c6 thé dwoc str dung dé theo dau vét dweng di dén phat trién tiép theo hodc cac sang ché
m&i. Ban do trich dan nay dwoc tao ra bang cach bat dau tir sang ché nén tang (& chinh
gitra) va dién vao cac Bang sang ché hodc cac don dang ki sang ché ma huwéng truc tiép
dén sang ché nén tang. Cac tai liéu trich dan dwoc cong bd sau nay dwoc sép xép theo
nam coéng b theo chiéu kim déng hdé quanh ban d6. Tai liéu trich dAn s&m nhét [a vao nam
1999 tlr nha cdng tac véi chu s& hiru (Bristol — Myers Squibb) va nha canh tranh (Abbott)
tao ra mot thudc khac & cung loai chét (rc ché proteaza. Nam 2000, c6 tai liéu “tw” trich dan
khac va ba tai liéu trich dan tir nha cung cap chét trung gian (Sumika/Sumitomo). Cac tai
liéu trich d&n sau d6 Ia tir cac cong ty hwéng téi chat (ing ché proteaza lam cac chét chi
bao khac véi AIDS, va tiép sau nira 1a mot sbé céng ty sang ché ra phwong phap tbng hop
hodc cd gang tao ra cac bién thé trén ché phadm ban dau bang cach thay thé dotéri cho
hydro trong hop chét. Chi cé ba tai liéu “tw trich dan” tir Bristol — Myers Squibb, va c6 kha
nang thé hién cong viéc tiép theo dé cai tién sang ché, va tao ra cac phat hién méi trén co
s& do.

Hinh 10: Ban d6 trich dan cua sang ché nén tang
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Hinh 11: Danh sach cac tai liéu trich dan sang ché nén tang

Loai cong ty
trich dan

Chi don/nguwéi dugec
chuy&n nhwong

Sd cong bd

US6087383A Bristol Myers Squibb I Chii s& hivu
W01999036404A1 Bristol Myers Squibb I cha
WO1997040029A1 i
Novartis I Chii sé hitu
BG6ATT4B1 Bristol Myers Squibb I Chii s& hitu
US6251906B1 Abbott Laboratories Bdi thi canh
tranh
W01999059994A1 Abbott Laboratories I B thi canh
tranh
EP1274684B1 Prime European Therapeuticals Trung gian
US6765097B1 Prime European Therapeuticals Trung gian
EP2272831A1 Prime European Therapeuticals .
Trung gian
W02010149356A1 Prime European Therapeuticals Trung gian
EP979820B1 Sumika Fine Chemicals .
Trung gian
EP979820A1 Sumika Fine Chemicals Trung gian
US6376678B1 Sumika Fine Chemicals Trung gian
US6365745B1 Sumika Fine Chemicals Trung gian
US6268503B1 Sumika Fine Chemicals .
Trung gian
US61472184A Sumika Fine Chemicals Trung gian
US6096894A Sumika Fine Chemicals Trung gian
JP04222671B2 Sumitomo Chem Trung gian
JP04028945B2 Sumitomo Chem Trung gian
WO2001027083A1 Norpharma Trung gian
WO02010146119A1 Esteve Quimica Phuong phédp
téng hop
EP2272830A1 Esteve Quimica Phuong phap
téng hop
EP2003120B1 Concert Pharmaceuticals Hop chit dugc
deé xuat
EP2003120B9 Concert Pharmaceuticals Hop chit duoc
de xuat
EP2003120A1 Concert Pharmaceuticals Ho'p chat duoc
a8 xudt
EP2116532A1 Concert Pharmaceuticals Hop chit dwoc
d& xuat
US6335350B1 American Home Products I Khéng phai HIV
US6255349B1 American Home Products Ixhﬁng phai HIV
US6207715B1 American Home Products IKhﬁng phai HIV
US6197803B1 American Home Products Ixhang phai HIV
EP1555260B1 Dipharma Francis Khéng duoc
ghicha
EP1555260A1 Dipharma Francis Khong deoc
ghi chu
US7723380B2 Gilead Sciences Khéng duoc
ghi cha
WO02008011117A2 Gilead Sciences Khéng duoc
ghicha
US7807677B2 Medivir Khéng duoc
ghicha
W02009130534A1 Oxyrane Khong dwoc
ghi cha
AU2003298868B2 Vertex Pharma Khong dwoc
ghicha

Tén da rut gon - DWPI

New crystalline bisulfate salt of azapeptide HIV protease inhibitor, having high
solubility and oral bioavailability

MNew crystalline bisulfate salt of azapeptide HIV protease inhibitor, having high
solubility and oral bioavailability

New heterocyclic aza:hexane derivatives are inhibitors of retroviral aspartate
protease. useful for treating retroviral disease, e.g. AIDS

Bisulfate salt of HIV protease inhibitor

New retroviral protease inhibitors useful in the treatment of HIV infection show no
adverse side effects, such as low platelet count, renal toxicity or bone marrow

New urea or carbamate derivative for inhibiting proteases of retrovirus and human
immunodeficiency virus

Preparation of arylpynidine compounds by reacting an arylmagnesium halide and
a halopyridine in the presence of a zinc salt and palladium, useful as
Preparation of arylpyridine compounds by reacting an arylmagnesium halide and
a halopyridine in the presence of a zinc salt and palladium, useful as

Preparing 4-{2-pyridyl)benzaldehyde comprises reacting arylmagnesium halide
and halopyridine compound with zinc salt and palladium complex with bidentate
Preparing 4-{2-pynidyl)benzaldehyde comprises reacting arylmagnesium halide
and halopyridine compound with zinc salt and palladium complex with bidentate
Preparation of pyridine-phenylmethylidene-hydrazine derivative useful as
intermediate for anti-HIV drug

Preparation of pyridine-phenylmethylidene-hydrazine derivative useful as
intermediate for anti-HIV drug

Preparation of hydrazine dervatives used as intermediate for anti-HIV drug
comprises catalytically reducing hydrazone derivative and deactivating catalyst
Production of hydrazine starting materials for pharmaceutical product e.g. anti-
AIDS agent, comprising reduction of hydrazone with base and metal

Preparation of pyridine-phenylmethylidene-hydrazine derivative useful as
intermediate for anti-HIV drug

Preparation of pyridine-phenylmethylidene-hydrazine dernvative useful as
intermediate for anti-HIV drug

Preparation of 2-{p-alkylphenyl)pyridine comprises adding manganese dioxide
and trimethylchlorosilane or manganese chloride to solvent and reacting p-
Preparation of hydrazine derivatives used as intermediate for anti-HIV drug
comprises catalytically reducing hydrazone derivative and deactivating catalyst

Preparation of pyridine-phenylmethylidene-hydrazine derivative useful as
intermediate for anti-HIV drug

Preparation of arylpyridine compounds by reacting an arylmagnesium halide and
a halopyridine in the presence of a zinc salt and palladium, useful as

Preparing atazanavir, useful to treat viral infection, comprises condensing 3-
amino-4-phenyl-1-(N-{4-pyridin-2-yl-benzyl }-hydrazino)-butanol with 2-

Preparing atazanavir, useful to treat viral infection, comprises condensing 3-
amino-4-phenyl-1-(N-{4-pyridin-2-yl-benzyl}-hydrazino)-butanol with 2-

New azepeptide compound useful in the manufacture of medicament for the
treatment of HIV infection and virus infection, and for determining the

MNew azepeptide compound useful in the manufacture of medicament for the
treatment of HIV infection and virus infection, and for determining the

MNew azepeptide compound useful in the manufacture of medicament for the
treatment of HIV infection and virus infection, and for determining the

New deuterated atazanavir useful for the treatment of diseases e g. HIV infection

New substituted acetamide-containing thiourea compounds useful in the
treatment of diseases associated with herpes viruses

New alpha-alkylbenzyl containing thiourea having phenylenediamine group
useful as herpes virus inhibitor

Alpha-methylbenzyl-containing thioureas, used to inhibit viral replication of e.g.
cytomegalovirus, herpes simplex, varicella zoster, Epstein-Barr, herpes viruses-
Mew aryl-thiourea derivatives are useful for inhibiting replication of and treating
infections caused by herpes virus, especially cytomegalovirus, varicella zoster
Deprotection of new tetrazole compounds in the preparation of angiotensin Il
antagonists such as losartan, involves reaction of tetrazole compounds with
Deprotection of new tetrazole compounds in the preparation of angiotensin Il
antagonists such as losartan, involves reaction of tetrazole compounds with
New hydrazine containing amide compound useful in the treatment of HIV
infection and herpes simplex virus diseases

New hydrazine containing amide compound useful in the treatment of HIV
infection and herpes simplex virus diseases

MNew amide compounds are HIV protease inhibitors useful for the prophylaxis or
treatment of HIV infection

Making Atazanvir to treat HIV invalves coupling (2R.35)-1.2-epoxy-3-((N-
(methoxycarbonyl)-L-tert-leucinyljamino)-4-phenylbutane and MN-{MN-
Composition useful for the treatment of cancers, comprises an apoptosis
inducing anti-cancer agent, inosine-5-monophosphate dehydrogenase inhibitor
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TAP HOP LAM SANG

D6 1a vi du vé két qua tim dwoc bang cach tra ciru cac chat héa hoc khi tén Iam sang
khéng dwoc dé cap. Tén Atazanavir khéng dwoc dé cap vi & thoi diém ndp don, tén nay
chwa dwoc déng ki. Diéu nay lién quan dén viéc san xuét chat trung gian azapeptit v&i dinh
hwéng thich hop vé mat quang hoc cla cac cau tir. N6 dwoc tim thay bang cach st dung
t6 hop clia cac tir khoa va ma héa hoc (dwoc trinh bay chi tiét hon & phan 8).

Hinh 12: Truy xuét theo tir khéa va ma héa hoc ma khéng sir dung tén Atazanavir.

E Us5912352A Intermediates for the preparation of peptide analogues
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TONG KET VE TAP HOP

Nhuw ki vong, tap hop tién Iam sang la twong déi nhé so véi tap hop 1am sang (Hinh 13).
Sw déng gop twong dbi ciia né 1a cao nhét so véi giai doan phat hién sém, va giai doan
sau do. Céac gia doan phat trién thubc dién hinh dwoc lwu y & biéu d6 bén phai. Atazanavir
dwoc phé duyét bédi US FDA dé diéu tri HIV vao nam 2003. Lwu y rang sau nam 2008, div
liéu nay chwa day da vi do tré cha cong bé.

Hinh 13: Puwong thoi gian cua sang ché déi véi cac giai doan phat trién

Nam vu |T3p hop Tap hop Pl b 250 -
tién sém |"Héa hoc" "Lam sang”| sing ché& B T3p hop "Héa hoc” Chi béo méi
n h.ﬁt m Tap hgp "Lam sang” _(I;gr;ﬁ,;huc
200 - Cdng doan tién-generic
Thir nghiém
95 1 1 -‘E 150 13m séng &
5] Chitng nhan
g'E 2 4 '5- Eﬂ thudc
97 1 4 5 @
98 1 5 6 oy
99 1 30 3
{i]1] 4 26 30
01 5 55 60 . Thie
06 194 194 e
ﬂ'? 1 18?’ 188 Phat hién
08 182 182
n = e
03 129 129 93 94 95 9 97 98 99 00 01 06 07 08 09
All 19 1361 1380

Nam wu tién sém nhat
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PHAN 5: TONG QUAN VE TAP HOP

Tap hop chira cac sang ché ma rat cu thé dbi véi Atazanavir va bao vay cac hop chat, cac
quy trinh va cac phwong phap st dung lién quan truc tiép dén thubc, nhwng ciing bao gém
cac sang ché theo ngir cdnh ma cho phép dwa ra két luan vé viéc sir dung thubc trong diéu
tri HIV. Vi du, viéc diéu trj bang thudc cé thé lién quan dén cac thubc e ché proteaza-HIV
nhw Atazanavir cing véi cac diéu tri khang HIV khac. B&i vi cac van dé khang thudc trong
diéu tri nhidm HIV hoac AIDS, dé la thwc hanh tiéu chuadn dé sir dung thuéc ddng hanh
hodc két hop, va diéu nay phan anh tap hop. Ciling rd rang rang cac thubc trc ché proteaza
c6 thé cé nhitng st dung khac véi diéu tri HIV, va dich chuyén t&i cac linh v tri liéu khac
ma cing dwoc bao vay trong tap hop.

Nh& sir dung loai tap hgp nay, hoat tinh ctia Atazanavir cé thé dwoc kiém tra xem la hep
hay réng hon tly thudc vao dé sau tim kiém. Trong phan tich dwdi day, cac vi du vé ca hai
tiép can sé& dwoc dwa ra, va hinh 13 la mét trwong hop trong diém. Do thi trén hinh 14 thé
hién ndm wu tién sdém nhat (sat véi ngay sang ché) déi véi mét vai tap hop con khac nhau
cla cdc tai liéu tir tdp hop nay. Tap hop “toan bd thi trwdng” bao vay phan Ién cac sang
ché trong tap hop ngoai trr cac sang ché cla cac trwdng dai hoc hodc cac vién thudc
Chinh pht, hodc cac nha sang ché ca nhan. Bé 1a mét quan diém réng. Ba dong thoi gian
khac (truc tht hai) bao vay céc tap hop con nhd hon, tirc la cac sang ché bao vay cu thé
cac thudc trc ché proteaza-HIV (phan loai thubc clia Atazanavir), cac sang ché bao vay cac
thubc (e ché HIV proteaza ma chira ciu tric vong di vong sau canh (nhw Atazanavir), va
céac sang ché dong gop vao linh vure nay ctia cac trwéng dai hoc va cac tac gia thuéc Chinh
pha. Céc tai liéu s&m hon trong tap hop nay dén t bd phan thwong mai, véi cac trwong
dai hoc va co quan Chinh pha hau hét lién quan sau dé.
Hinh 14: Dong thi gian déi véi tap hop, bao gdm cac tap hop con hep hon.
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NUO'C U TIEN SOM NHAT

Xac dinh nwéc wu tién (nwéc ndp don dau tién) la cach dé dang nhéat dé c6 duoc y twdng
ma sang ché dwoc thuc hién, va thuwdng twong ing véi vi tri cdng ty. Cac cdng ty toan cau
c6 thé ndp & nhiéu nwéc néu ho cd cac co s& nghién clru va phat trién & méi noi. Hau hét
cac sang ché trong tap hop nay dwoc nop dau tien & US, va 70% trong sb ching ciing
duwoc ndp & van phong PCT (hoac c6 quyén wu tién & van phong PCT). Diéu nay mét phan
la do cac hang cong nghiép dwoc thwérng wa thich nép don PCT. Bang cach xét nghiém sé
don cla don PCT, nwéc ndp don dau tién cé thé dwoc xac dinh, va Hinh 15 ciing thé hién
nuwdc dau tién (co quan nhan don) dbi véi cac don PCT.

Cac nhan xét bao gébm: a) mirc d tham gia clia cac cdng ty Nhat Ban twong déi thap trong
Iinh vwc ky thuat nay khi do theo nwéc wu tién hoac nuwée ndp don PCT, va b) An Do tham
gia & mirc dang ké nhwng khdng nhiéu. Sé sang ché ddng dang da dwoc cap cho mot hoac
nhiéu co’ quan cé thdm quyén cling dwoc thé hién, va 29% dbi véi US va 35% dbi véi EPO.
Viéc cip Bang ddc quyén sang ché chirng té tinh méi, nhung théng ké ty 1& cap bj anh
hwdng bdi tudi ciia sang ché, vi cac sang ché tré thwong khéng duoc cép trong khoang
thei gian ngan hon khoang thdi gian x ly théng thuwong.

Hinh 15: Théng tin vé nwéc wu tién.

Cor quan nhin don

Ma nwéc
- o PCT
wru tien s = ghi
s&m nhat
us Hoa Ky 785 320 1105 29% uUs Hoa Ky 636
EP Co quan Chau Au 73 39 112 35% EP Co’ gquan 5ang ch& Chau Au 159
GB Anh 32 14 46 30% IB Vin phong Quéc t& 46
JP Nhat Ban 14 3 23 39% cA Canada 39
SE Thuy bién 7 8 13 62% GB Anh 27
DE Birc 12 1 15 7% JP Nhat Ban 20
IN An D8 11 2 12 17% SE Thuy Dién 14
wo PCT 9 3 13 23% IN Enbd 1
DK Pan Mach 10 1 11 9% DK Ban Mach g
Khac 13 nwrére 20 10 30 33% NL Ha Lan 5
IL Israel 4
Toan bé 973 407 1380 29% EE E:;p g
- aa . e uNgE Lt . ~n BE Bi 2
Nwdc wu tién s'm nhat - "Vi tri cta sang ché BR Brazil 2
AU Uc 2
CN Trung Quéc 2
m ¥ 2
ES Tay Ban Nha 2
cZ Cang hoa Sec 1
5G Singapo 1
Téng s& 089
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NU'O'C NOP BPON PONG DANG

Xem xét cac don sang ché theo cach khac, dé thiy rang cac cong ty ndp don yéu ciu béo
hé khéng chi trong khu vie (nwdc wu tién), ma con & cac khu viec ma ho mong mudn cé sw
bdo vé dbi v&i sdn phdm clGia minh, hodc dé& san xuét san phdm clia ho. C& trung binh cla
cac ho patent ddng dang DWPI trong tap hop nay la 5 thanh vién (thwc hién ndp don & 5
nwéc). Hinh 16 thé hién tdng sé cac sang ché dwoc ndép & cac nwdc hodc cac co quan co
thdm quyén khac nhau, va cac nuwéc c6 sé cao hon duoc gid dinh xem nhw cac thi tredng
tiém nang cho cac nha phat trién, va ciing dwoc xem nhw cac vi tri tiém nang dé san xuét.
Viéc ndp don khu vic trong co quan Sang ché Chau Au c6 thé bao hd sang ché & nhiéu
nwéc Chau Au khéng duoc liét ké & day. Viéc bdo hd & cac nwéc Chau A-Thai Binh
Dwong 1a manh, nhw duwoc bao hd & Bac va Nam M.

FHinh 16: Cac nwéc dwoc xem nhw thi trwdong

Cac khu| M3 nuéc
vuc cua ho
trén thé| sang ché
gioi déng dang
APAC JP
APAC Al
APAC CH
APAC IN
APAC KR
APAC W
APAC MZ
APAC PH
APAC VH
APAC SG
APAC Y
EMEA EP
EMEA LA
EMEA DE
EMEA HO
EMEA RU
EMEA ES
EMEA IL
EMEA HU
EMEA cL
EMEA SK
EMEA HL
EMEA GB
EMEA PL
us
CA
X
BR
Phi quic gia wWo

Bon duoc nop theo Hiép wée Hop tac Sang ché (PCT)

Bon qudc

gia hoac

khu vue
Nhat Ban 354
Uc 548
Trung Quic 376
AnDd 289
Han Qudc 253
Bai Loan 207
Miu Di Lan 82
Philipin 36
Viet Nam 21
Singapo 14
Myanma 2
Cor quan Sang che chau AT 763
Mam Phi P 170
Biirc B 122
Ma Uy ] 118
Mga i 70
Tay Ban Nha I 61
Israel I 24
Hungary I 22
Cong hoa Séc I 17
Slovakia I 11
Ha Lan I 4
Anh I 3
Ba Lan I 1
Hoa Ky 1114
Canada B 355
Mexico B 300
Brazil I 145
PCT* 1184

c6 thé dwoc xir ly tiép theo & nhidu nwéec
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PHAN 6: THAM DPINH CAC KHIiA CANH CUA VIEC PHAT TRIEN THUOC

Cé céc khia canh sang ché khac nhau trong viéc phat trién thudc, bao gém thanh phan hoa
hoc, nhan dang dich sinh hoc, st dung tri liéu két hop, phat trién céng thire thude, va phat
hién cac chi dinh 1am sang (bénh hodc tinh hudng can diéu tri) ma c6 lién quan dén hoat
dong cla cac cong ty trong linh vec nay. D& nghién ctru didu nay, thao tac xi ly ngén ngiy
tw nhién 7 dwoc thwe hién va cac loai dwoc tao ra bao 96m cac loai dwoc liét ké trén Hinh
17. Cac tai liéu riéng 1é cé thé dwoc dat vao nhiéu loai.

Hinh 17: Cac loai

g Chit nén tang 1
Hoéa hOC T’?P hop két h_ﬂ"p Vo E?TDZHI' 134
, Tén Azatanavir durgrc sir dung 279
Tién téng hop 851
> Aspartyl hodc HIV Proteaza 316
T6 hop 397
Phan irng phu- Pdc tinh 184
Chat wc ch€ HIV Proteaza ngoai trir Atazanawir 318
) hop < Ritonawir 264
Cytochrome PA50 84
Enzym phién ma ngwoc 469
Integraza 262
\. Chét d&rc ché& dung hop 162
Cong thirc 197
A " Sinh kha dung - PK 129
Cong thirC = 5t dong phan 1ap thé 248
Tinh thé 53
~ 310
394
114
?ha 228
Chibdo < =
106
152
50

7 Thao tac nay st dung trng dung Thomson Data Analyse ®. Néu xt ly NLP khong kha dung, tiép can nay co6
thé dwoc mo phéng bang cach tra clru sau tap ho’p nay véi cac tra clru cu thé nham huwdéng téi cac vang dac
tring, hoac b&i phwong phap st dung nhan Iywc dé phan loai tha céng.
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Sw giao nhau gitra cac loai dwoc nhin thay trén ban dd twong quan tuan tw 8 (Hinh 18).
Méi lién két cé nghia 1a cac sang ché 1a cac loai dwoc lién két cung tén tai. Loai I&én hon rat
nhiéu dwoc x&r ly bang cach téng hop phia dwdi bén phai, va méi lién két én trén tir giao
diém téng hop ndi véi cac cong thire, dwoc ddng hoc, phan &ng phu, v.v., trong khi tap hop
clia cac lién két & phia dwdi bén trai dan téi cac chi dinh 1am sang khac nhau trong dé chét
e ché proteaza la s&v dung dwoc. O phia trén bén phai, cac dich hoa sinh khang virus
khac nhau dwoc tao thanh chum, véi cac lién két trong sb ching phan anh cac hén hop
thuéc ma tron 1an cac thuéc nham cac muc dich khac nhau. O xa hon bén trai 1a mot sé
giao diém biét 1ap ma néi dich trc ché proteaza serin véi hai chi dinh ma né co lién quan.
Giao diém in dam (mau dd) la Atazanavir, c6 lién két ndi bat (cac dwdng mau dd) téi sang
ché lién quan dén Ritonavir va cac thubc (rc ché proteaza khac, va phan anh cac hén hop.

Hinh 18: Méi twong quan giiva cac loai sang ché - Atazanavir dwoc lam néi bat
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Theo quan diém nay déi véi ban d6 twong quan twong tw (Hinh 19) giao diém Ritonavir
duwoc lam ndi bat (mau dd), va dé dam cuta dwdng lién két mau dd thé hién rang Ritonavir
thwdng lién quan nhiéu hon dén cac hén hop cé chat (e ché proteaza so véi Atazanavir
(nhw dwoc thy & trang trwéc day). Cling cé nhiéu lién két hon, ddc biét la tinh sinh kha
dung va voi séc td té bao P450, ciing nhw giao diém chat &c ché proteaza serin ma lién
quan dén diéu tri viém gan C. Piéu nay dwoc trinh bay tiép & phan 8 vé hén hop.

Hinh 19: Méi twong quan giipa cac loai sang ché - Ritonavir dwoc 1am ndi bat.
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DONG THO'I GIAN CUA CHINH CAC NHA PHAT TRIEN

Cac sang ché lien quan dén Atazanavir
thudc vé Novartis va Bristol-Myers Squibb c6
dong thoi gian cla sw phat trién ma bat dau
tv ndm 1995 v&i sang ché hop chat sang
lap, va bi ngat quang vao nam 2003 béi sw
phé duyét thubc dbéi v&i chi dinh cho HIV/
AIDS.

Toém tat trén Hinh 20 thé hién sw phan chia
coéng swc gitka Novartis va Bristol-Myers
Squibb. DPiém can nhé la cac loai co6 sw
chéng nhau. Sang ché nén tang duoc phat
trién b&i Novartis (sau do la Ciba-Geigy), va
trong khi Novartis thiec hién mét lwgng céng
viéc dang ké lién quan dén hoéa hoc dbi véi
hop chét va tdng hop nd, phan I&n nhét cua
céng viéc tbng hop lai dwoc thwc hién &
BMS trong khi chuan bj dé tang qui mé, tao
ché pham diéu trj, va v.v.

Hinh 20 Cac sang ché lién quan dén ATZ cua Novartis va
Bristol-Myers Squibb theo nam wu tién

30

mNovartis

H
20 - Bristol-Myers Squibb
15 - | I

10 - n

|
ol aa KLNRRRRA NS

9596 97 9899 00 01 02 03 04 0506 07 08 09

Trong trwdng hop hén hop (Hinh 21), Novartis d& cap rang ho tbng quéat hon trong cac
sang ché cha minh, trong khi cac sang ché ctiia BMS cu thé hon vé loai thubc co gia tri
trong hén hop. Ddi véi sw da dang hoa téi cac chi dinh 1am sang khac, Novatis cé mét dan
dau, nhwng ca hai cong ty déu lam viéc dbi vai chi dinh ung thw, khang viém va than kinh,
ma c6 thé ho&c khang thé 1a chi dinh theo huéng twong lai.

Hinh 21. Atazanavir cap cho Novartis va Bristol-Myers Squibb

Tat ca cac ban ghi - Sé lwong
Chat nén tang

Van dang xt Iy

Aspartyl hodc Proteaza HIV
Tién téng hop

Céng thure

Sinh kha dung - PK
Cytochrome P450

Chat déng phan lap thé
Tinh thé

Phan @ng phu - Déc tinh
Hén hop

Chéat &rc ché& Proteaza HIV ngoai trir Atazanavir
Ritonavir

Enzym phién m3 ngwoc
Integraza

Chat e ché dung hop

Chi béo HIV-AIDS (m3)

Tw mién - Viém

Ung thw

Thén kinh

IBD

Virut viém gan C

Novartis

Bristol-

Myers Tat ca

Squibb

33 100 133
1 1
18 30 48
3 51 54
26 v 103
1 17 18
2 2 4
1 1
6 17 23
11 11
15 15
20 16 36
14 14
10 10
33 33
31 31
19 19
22 2 24
18 14 32
16 13 29
12 13 25
14 14
6 6 27



Ba phan trén Hinh 22 dwéi day la sy phat trién danh muc cia Novartis va BMS két hop déi
v&i Atazanavir. Phan trén cta bang thé hién rang danh muc nay bao gém cac sang ché
dwoc cap bang va ca cac don dang x&r ly ma da dwoc ndp tr 2002. Cac sang ché dwoc
tim th4y bang cach tra ciru héa chat dwoc ndp bat dau tir 1995, nhung tap hop hwéng lam
sang bat dau tr 1999, véi chinh tén Atazanavir xuat hién ndm 2001. Tw khi bat dau, nam
1995, viéc sir dung dé diéu tri HIV dwoc yéu cau bao hd, va Atazanavir di nhién khéng phai
hop chét dau tién thudc loai thube nay, véi nhiéu loai chat trudc do thudc loai nay, dan dau
la Saquinavir ciia Roche ma da dwoc FDA phé duyét nam 1995, va bay gi& sang ché da
hét hiéu lwc.

Phan gitra clia bang tbng quan vé cac khia canh khac cua sy phat trién thuéc dwoc dé cap
trong cac sang ché thuéc danh muc ctia Novartis-BMS. Nh& st dung thuéc trong hén hop
c6 trong sang ché nén tang, tr d6 cé nhiéu kinh nghiém trong diéu tri két hop dbi véi HIV
tr ndm 1995. Viéc cAp bang sang ché cho cac phwong phap téng hop tiép tuc tdn tai trong
toan bd khung thdi gian, va cac sang ché vé ché phdm dwoc bat dau lwu y t» nam 1998.
Céac hén hop cu thé bat dau xuat hién nam 1988, va cac hén hop nham ca cac muc dich
giéng nhau (PI) va khac nhau duwgc dé cap, véi hén hop cubi cung la chat (e ché tbng hop
virus.
Hinh 22: Dong th&i gian déi v&i cac loai phat trién Atazanavir

Novartis va BMS E 97 ‘ 98 H 00| 01|02 06 | 07 | 08 | 09 |S8 ban gh

Ch&t nén tang - Duoe xac dinh bé&i SPC

Céc sdng ché& dwoc cap 9

Cac don dang xir Iy 1 2 B B ? 10 10| 2 43
Tép hop tién ldm sang (Tra ciru hda hoc) 113 1 3 2 21 13
Tép hop |dm sang 12 (3/8]|9]|25/25/19|16(10| 2 120
Tén Atazanavir dworc si¥ dung '1 1] 8 1 d 13
Cac sang ch& c6 ma A61P/ v&i HIV (Chi bao |1dm sang chinh) 1 1 6

Céc giai doan phat trién 95 | 96 97'93 99 00‘01 0205‘07 08 | 09 S8 ban ghi

Aszpartyl hodc ProteazaHIV 1

H&n hop 1 2 ? 11

Tién téng hop 1 1 5 2 78 16 25 16 12 9 1 103
Sinh kha dung - PK 1 1 1 1 3
Chit dang phén l3p thé 1 1 1 5|4 |8[2]|1 23
Céng thive : ol | 1.1:% 4 2 4 4 18
Tinh thé 1 3 T |4 11
Enzym phién ma nguoc 414 414 1426 |3 |3|2 33
Céc chat (rc ché ProteazaHIV ngoai trir Atazanavir 119 117 4 14
Cytochrome P450 1 1
Integraza 3|15 6] 2|3 ]| 2 K}
Ritonavir 115 4 10
Phan (ng phu - Bdc tinh 11 2 2 3 6 1 15
Chat e ché dung hop 8 2

Tinh da dang v&i cdc chi bdo 1dm sang khéc .95 E a7 | l a8 E 00 I{H 02 oﬂ o4 | 05 | 06 97 03 04 | S8 bangh

Tw mién - Viém

Ung thw '1 7

Than kin_h 1 B (i1 i 72 1 25
18D 1|83 |2 14
Virut viém gan C 3 3 6

Phan cubi ciing ctia badng nay dé cap dén cac chi dinh khac véi nhiém HIV, va ching chwa
dwoc ndp cho dén sau khi nhan duwoc phé duyét cho chi dinh HIV.
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Mot vai sang ché,tiéu biéu cla Novartis va Bristol-Myers Squibb dugc liét ké trong Hinh 23.
Dganh sach cua "rét ca cac sang ché ve ATZ trong tap hop ma thudc vé Novartis/BMS dwoc
dé cap trong phan phu luc.

Hinh 23: Cac sang ché tiéu biéu cia Novartis va Bristol-Myers Squibb

Nam wu o ae
tiénsgm | 50 cong bo
nhat
1995 W01997019055A1
3559123524
1998 LUS6087383A
2001 Us2003004550141
WO2004062613A2
WO2005058248A2
U520050267131A1
US7820720B2
2006 | US20070207985A1
WO2009002823A2

Tén - DWPI

MNew aza-hexane derivatives as substrate isostere(s) of retroviral
aspartate protease(s) used to treat retrovirusies) e.g. HIV-1 and
HIV-2, AIDS, SIV and FIV

Antiviral 2, 5-di:amino-4-hydroxy-aza-hexane hydrazine derivative
preparation starting from aldehyde and carbaoxylic acid, followed
by reductive steps and acyl migration, avoiding racemisation
MNew crystalline bisulfate salt of azapeptide HIV protease
inhibitor, having high solubility and oral bioavailability
Reduction of elevated plasma low-density lipoproteins andior
triglyceride levels in human immunodeficiency virus-infected
patient, by administering atazanavir for the offending human
MNew amine derivatives are HIV integrase inhibitors useful to
treat HIV infections

Use of atazanavir or its salt and at least one other HIV protease
inhibitor (e.g. ritonavir) for treating HIV infection, where the

MNew bicyclic heterocyclic compounds are HIV integrase
inhibitors, useful to treat HIV infections and AIDS

Preparation of atazanavir bisulfate form A crystals, useful for
treatment of disease caused by retroviruses, involves reacting
atazanavir free base with concentrated sulfuric acid, and

MNew substituted triazine derivatives useful for treating,
preventing, or slowing the progression of e.g. diabetes, obesity,
dyslipidemia, hypertension, cognitive impairment and metabolic
Compressed tablet useful for treating HIV infection in a patient

|comprises raltegravir and granules containing atazanavir sulfate |

NOVARTIS AG

MNOVARTIS AG

BRISTOL MYERS
SQUIBB CO

BRISTOL MYERS
SQUIBB CO

BRISTOL MYERS
SQUIBB CO
BRISTOL MYERS
SQUIBB CO
BRISTOL MYERS
SQUIBB CO

BRISTOL MYERS
SQUIBB CO
BRISTOL MYERS
SQUIBB CO

BRISTOL MYERS
SQUIBB CO

Herp chat nén tang

Tang hop

Sinh kha dung

it phan tng phu

Hbn hop hai muc
|dich

Hbn hop cifu nguy

Hon hop hai muc

_|:T|'|:h

Sur tong hop duoe
cai thién

Hbn hop oo chi bdo

khac

|Céng thire ding

dwérng migng
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CAC LOAI CO TAM QUAN TRONG CAO NHAT

Khi toan bo tap hop dwoc so sanh theo loai, va cac loai cd tdm quan trong cao nhét trong
mdi nhém chid s& hiru dwoc lwu y, sw twong tw nhau va khac nhau trong tdm quan trong
ctia chd sé& hiru cé thé duoc lwu y (Hinh 24).

Céc thuc thé thwong mai cé tdm quan trong vé mat héa hoc va ché pham tuwong dbi twong
tw, v&i sw tap trung cao nhéat cla ching vé sw téng hop, va cu thé 1a sw tdng hop
Stereospecific. Hau hét cac lwa chon thubc dbdi véi muc dich nay (proteaza virus) la cac

Peptit bat chwéc ma hau nhw lién két Stereospecific vao vj tri trén bé mat cta dich. Tap
trung thwong mai vao van dé nay dwoc hiéu Ia vi hiéu qua, chi phi hang héa va gidm phan
ing phu tat ca dwa trén hiéu qua cua viéc tbng hop Stereospecific clia thudc véi nhiéu tam
ddng phan lap thé (lién két phan tir ma can phai c6 dinh hwdng thich hop, quay trai hodc
quay phai).

O vung ctia hén hop, Novartis/BMS chiém vai trd hoi quan trong hon trong cac hdn hop
v&i cac chat rc ché Proteaza khac va vai chat (e ché enzim phién ban so véi integrase.
transcriptase.Ciing nhdn manh cac chi dinh tw mién dich va ung thw nhwng cé it bang
chirng vé sy theo dudi cac chi dinh than kinh hodc khang virus khac.

Hinh 24: TAm quan trong cta cac loai trong sw phat trién thudc

Novartis-
BMS

Vién/trwérng S8 ban ghi
& nha nwac
35

Thwong mai Ban chay
nhét

Tén Atazanavir duro'c sir dung 240

Hda hoc Di vong 188 115 15 11 199
; Tién téng hop 787 579 a5 60 851

Aspartyl hodc Proteaza HIV 287 250 47 29 316

Hén ho'p 348 208 35 43 397

Chat irc chi Proteaza HIV ngoai trir Atazanavir 269 198 13 45 318

A Ritonavir 225 165 10 35 264
To ho,p < Cytochrome P450 82 45 1 2 84
Enzym phién ma nguwoc 400 308 32 64 469

Integraza 233 190 3 29 262

Chét trc ché dung hop 137 104 19 25 162

Cong thirc 170 99 17 22 197

O ‘| Sinh kha dung - PK 123 90 2 5 129
Cong thirc = Chat dong phén 13p thé 238 200 20 10 248
Tinh thé 53 32 10 53

~ 285 178 k)| 22 310

329 185 29 58 304

ac tinh (Kaposi 96 68 16 114

an kinh 194 131 23 29 228

Chibdo =% 122 73 14 8 131
74 28 29 106

Virut viém gan C 133 74 [ 19 152

| Chat irc ché Serine Proteaza 48 _ 22 _ 2 50

SO SANH TAM QUAN TRONG KY THUAT CUA CAC CONG TY HANG bAU

Cac loai duoc liét ké trén day cho phép tao thanh mang Iwéi (Hinh 25) ma so sanh mbi
cong ty dbi véi hoat déng trong cac linh vuwc k§ thuat khac nhau. Cac céng ty dwoc chon tiy
mang lwdi nay la mau thir (44 trong 288) cla toan bd danh sach c6 sdn trong Phu luc B, va
bao gdm cac cong ty cé thubc trc ché proteaza-HIV dwoc phé duyét.
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Hinh 25: Mang Iw&i tdm quan trong cta cac chu sé hiru dwoc chon

Chu s¢ hiru thirong mai

dwoec Ira chon

Trén Hinh 24, cac ché ¢ mau dam hon lam

MERCK & CO INC I PSR, N x: A
BRISTOL MYERS SQUIBE CO ] 3 e no’l ba} cac gle} tri dxu’ng_; dauxtrong moi cot.
TIBOTEC {J&J) | 12 17 [ 2 78 Cac cong ty co thuodc rc ché proteaza HIV
GLAXOSMITHKLINE i 0 3 w 64 A a N : A A
ABBOTT LABORATORES 1 w1 = B 5 (F?I') duwoc 'ph? duyét hoa‘n t9an chlem' wu The'
ENANTA PHARM INC 34 | 29 | 4 & | 22| 40 VvOi sy loai trr Roche, va cac quan sat tha vi
GILEAD SCIENCES INC n | 28 | L [ 2] | R |6 38 5 thé idn véi nhidu ¢

| 28 | , 1 . 2l | S5 S B L bl s c6 thé duwoc thue hién voi nhiéu cong ty.
AGOURON (PFIZER) 4 30 3 3 3 7B 36 34 AR gy )
NOVARTIS AG 3 75 20 | | B 17 .| &1 7 Abbott va nha cong tac Enanta, va véi mirc
\BOEHRINGER INGELHEIM INT LI | 20 | 11459 2 I 5, | L) | LI (S S pe s 24 dé it hon la Gilead va Schering, dwgc quan
'CYTOVIA INC 4 [ FRE Y " 20 2Kl 3 1] 22 R TR ’
SCHERING CORP 2 _ 6 30 P Wi |il2z] [8[s| = tdm trong proteaza serin b&i vi chat trc che
ASTRAZENECA AB 1 R | 2 | 3 | | B4 [B]4 i % proteaza serin la hiru ich trong diéu trj viém
SYNTA PHARMACEUTICALS CORP 41| 2] 5 TR S Y A A N s O (7 w133 8 7TIHH | 4 C. Abbott va Gilead st d hat
MONOGRAM BIDSCIENCES INC [ [ T R O e [& ]3] ] 1] gan C. ott va Gllead s dung chat uc
SEQUOIA PHARMACEUTICALS INC 5 | el wl1|2]212|6|8 |2 |13 F81W O | - S O T 13 ché proteaza serin trong tri liéu hon hop doi
VIROCHEM PHARMA INC B 5 ST | 8| rla|T15]«][ad 4 8 1 T S 13 P A s .
PANACOS PHARMACEUTICALS INC _ Wl s v z{v[e] [s|1[s|s[ & |1 e T S 187771 v6i cac bén nh?n mac ca HIV va HCV, trong
GENZYME CORP a2 B Y 4 n 4 ELHER 12 khi Schering té ra tap trung nhiéu hon vao
TRISTRATA INC 4 53 ) R O R ) [8] 3|18 (L 'z 10 chinh HCV
PHARMASSET INC 1] EREIENERER B 1 1 11 z | E] o R ] <.
JAPAN TOBACCO INC 4 AR HIEE. | i | | 9 Cytovia dwoc quan tdm trong cac thudc gay
INTELLECTUAL VENTURES 5|5 1 1|3 BT 3 8 At 1A h2 A SiA tr -y
PHARMACYCLICS INC ' o S T I S ENEEENEE 1] 8 chet t‘_a, bao d& disu tri ung thw (bao gom
ARENA PHARM INC G T 7 VA (O OO B [ T T T 8 Kaposi’'S Sareoma), va ho de cap dén viéc
TRIMERIS INC 1 31 5 S[214 1 8 LAy hé 3 : An NAY Vi :
CONCERT PHARMACEUTICALS INC sl e 1 825|716 v [57] 5 iy 8 tr!' liéu hfm hc_wp ban.gn Ca(f thuoe nay va Pl va
MUTUAL PHARMACEUTICAL COMPANY e e e e 8 cac thudc enzim phién ban nguoc (RTI).
IDENIX PHARMACEUTICALS INC [l 15 S O L1 S s O 0 O R 8 M- G IMR IR 5 | BN K I 1 7 Co céac cong ty trong mang lwéi nay ma
ASTEX THERAPEUTICS LTD T 6 53 3 N T i 1 7 R y xS, 7
'HOFFMANN LA ROCHE Bl [ (s[3[a] | [e6|a] (i T | 7 khong co6 sang ché dé cap dén cac chi dinh
AICURIS GMBH & CO KG [ 1 {61 4] rlaj2jz| |5 7 nao ca. Cac cong ty nay tao thanh tap hop
NEKTAR THERAPEUTICS T o S 421 7 . , -
NEW YORK BLODD CT INC EREEE]  EE e e e B 1 1 8 con dang quan tdm (Concert, Aicuris,
ZIRUS INC O A R B e o L S L T T S 6 Nektar, Ranbaxy, Progenics) ma bao gébm
AFS PHARMA LLC z 42 6 13 272 i 1211 | 4 6 . . % £ . L
COG THERAPEUTICS INC \UNIV ILLINOIS | 3] = 5 | 2 3 FEEEEEERE AR 6 cac nha cung cap chat trung gian, va cac
ICN PHARMACEUTICALS SWITZERLAND | ] L5 | 6| B BB 6|1 | S I T M 6 nha phat trién cac quy trinh cai thién hodc
ALDER BIOPHARMACEUTICALS INC 2 12 45 43 6 . £ 2z N . oy
CERULEAN PHARMA INC [Z] 32 S 5 0 & cac ché pha’m ma co the dgn.h vi ho vao cac
MONDOBIOTECH LAB AG | B 30 e 8] EEEAE RN 6 nha cung cap thudc goc khi cac thudc nay
ONO PHARMACEUTICAL CO 4 6 | S P 6|85 |3 58 2 6 At hia A s A
RANBAXY LAB LTD : B R RN E SR [2]2] =R EE e ] het higu lyc vé sang che.
PROGENICS PHARM INC 2 ]2 2 ]2 5 B | 2 6



DONG THO'I GIAN HOAT PONG CUA CAC CONG TY bU'QO'C CHON

Dong thdi gian dbi véi hoat ddng sang tao clia cuing cac cong ty (st dung ndm wu tién sém
nhat dbi voi mbi sang ché) duoc thé hién trén Hinh 26. Cac cong ty dwoc xép hang vé mac
dé md&i xay ra hoat dong ctiia ho. Phuwong phap trinh bay nay thu hat sy cha y vao cac cong
ty c6 hoat déng gan day.

Novartis, v&i cac sang ché nén tang, cé xuét hién sém nhéat trén Hinh 25 va cé hoat dong
lién tuc dén gan day nhat, nhw nha phat trién cta ho la Bristol Myers Squibb. Hang dau
trong bang nay thuéc vé Enanta, mét cong ty cé mébi quan hé cdng tac véi Abbott, cling xép
hang cao bang nay. Zirus (Herpes), Aicuris (tbng hop) va Ranbaxy (tdng hop) déu kéo dai
dén gan day trong linh vwc nay cla tap hop. Abbott, GSK va Merck déu cé hoat déng gan
day lién quan dén Atazanavir, hau hét lién quan dén ché do diéu tri hén hop hodc céac chi
dinh khac. Céac hoat ddng gan day cta Bochringer va Schering lién quan dén cac dich HIV
khac (Bochringer) ho&c virus viém gan (Schering). Quan sat cudi cung dwoc dé cap bang
cach so sanh véi Hinh 24 noi thm quan trong kj thuat dwoc bao vay.

Hinh 26: So' d mirc dé néng clia dong thoi gian hoat déng

Chii s& hitu dwro'e chen Nam wu tién s&'m nhat SO lwrgng
95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 g3ng ch&
ENANTA PHARM INC 4 B2 o K& 40
GILEAD SCIENCES INC 4 36
ABBOTT LABORATORIES 4 48
ZIRUS INC 4 6
GLAXOSMITHKLINE 1 3 64
AICURIS GMBH & CO KG 3 7
MERCK & CO INC 4 3 sEENEOEENEE] s 0 7 6 2 3 134
RANBAXY LAB LTD 1 2 1S 6
BOEHRINGER INGELHEIM INT N EB 3 24
CONCERT PHARMACEUTICAL S INC ~ B3 8
BRISTOL MYERS SQUIBB CO 1 2 3 [N EADEEn s 1 92
SCHERING CORP 1 1 4 S 1 18
HOVARTIS AG 1 2 1 @i7 5 5 1 M
NEKTAR THERAPEUTICS 1 2 3 1 7
AMPLYX PHARMACEUTICALS INC G 1[1 3
EUTICALS PRIME EUROP THERAPEUTICALS 1 1 1 3
ESTEVE QUIMICA SA 1 1
INTELLECTUAL VENTURES 2 8
SYNTA PHARMACEUTICALS CORP 4 5 5 14
SEQUOIA PHARMACEUTICALS INC 3 12 1118 13
TIBOTEC (J&J) 1 2 (9 EE e s s 78
VIROCHEM PHARMA INC B 1| 1 3 13
ARDEA BIOSCIENCES INC 1 |2 3
PROGENICS PHARM INC 1 4 1 6
AUSPEX PHARMACEUTICALS INC il E 4
ALTIRIS THERAPEUTICS INC 2 [ 1 3
PHARMACYCLICS INC - ENES - EBE 8
CYTOVIA INC a5 2 i 1 22
AGOURON (PFIZER) 3 6 8 10 5 2 34
PANACOS PHARMACEUTICALS INC 1 28 222 13
MONOGRAM BIOSCIENCES INC 7 1 3 ElE 14
PHARMASSET INC 3 2 GEd - 9
ALBA THERAPEUTICS CORP 3 1 4
HOFFMANN LA ROCHE 1 3 JIE 7
LIAOHING LIFENG SCI & TECHNOLOGY DEV CO LTD 1 1
TRISTRATA INC 2 (3B 10
ASTRAZENECA AB 31 2 B 4 16
GENZYME CORP 1 Bz 1 12
BAYER HEALTHCARE AG 1 [ 4
SUMITOMO 1 13 3
ELAN PHARM INC 1 1
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CAC CHi BAO CHAT LUONG SANG CHE POI VOI CAC CONG TY PU'Q'C CHON

Mot sb phép do khach quan cé thé dwoc thwe hién d& danh gia chat lwong bang sang ché.
Hai trong sb d6 1a ty 1& don dwoc x& ly thanh cong dé dwoc cAp bang doc quyén sang ché,
va do rong ndp don vé mét dia ly. Hinh 27 cung c4p théng tin vé cac khia canh nay cta do
manh clia bang déc quyén sang ché.

Dbi voi sb do vé ty |1é cap bang thanh cong va vi cé tinh méi, méi sang ché da dwoc cap
bang & it nhat mot co quan ¢é thAm quyén duoc tinh, va dwoc thé hién dwdi dang ty 1& cla
tbng don nop.

Dbi v&i sb do vé dd rong vé mét dia ly, sd don sang ché nép & Trung Québc, co quan Chau
Au, Nhat Ban va Hoa Ky dwoc xac dinh va duwgc phan anh trong chi sb Thomson Reuters
Quad Patent Index ®. Sb do nay khéng chi lién quan dén viéc bao hod & thij trudng Ién, ma
con 1a sb do vé dd tin cay cua cong ty, bdi vi viéc dau tw cho ndp don rong vé mét dia ly 1a
dang ké&. Ca hai sd do nay déu la cac chi bao cham, va co thé danh gia thap cac cong ty
m&i di vao linh virc nay. Bang nay dwoc xép hang theo ty 18 cip bang, va cac gia tri top
trén dwoc danh dau dam.

Hinh 27: Cac chi bao chat lwong

Chi s& hiru thuwong - Bwroc Chi JD'_
mai duoc chon ndp & EP- Thor‘n.—.on_
. - - US-IP-CN Reuters Qua
atent®
ELAHN PHARM INC 1 1 1.00 [i] 0.00
BRISTOL MYERS SQUIBE CO 62 0.67 30 0.33
TIBOTEC (J&.J) 48 0.62 52 0.67
MERCK & CO INC a0 0.60 19 0.14
GEHNZYME CORP 12 7 0.53 4 0.33
PHARMASSET INC 9 4 0.44 3 0.33
HOFFMAMNN LA ROCHE T 3 0.43 4 0.57
HOWVARTIS AG 31 13 0.42 23 0.74
ASTRAZENECA AB 16 6 0.38 £l 0.56
PHARMACYCLICS INC 8 3 0.38 3 0.38
CYTOWIA INC 22 8 0.36 4 0.13
ABBOTT LABORATORIES 16 0.33 10 0.21
EUTICALS PRIME EUROP THERAPEUTICALS 3 1 0.33 1] 0.00
SUMITOMO 3 1 0.33 1] 0.00
AGOUROHN [PFIZER) 34 11 0.32 9 0.26
PANACOS PHARMACEUTICALS INC 13 4 0.31 5 0.38
SEQUOIA PHARMACEUTICALS INC 13 4 0.34 4 0.34
VIROCHEM PHARMA INC 13 4 0.31 1 0.08
BOEHRINGER INGELHEIM INT 24 i 0.29 6 0.25
GILEAD SCIENCES INC 36 ] 0.25 12 0.33
BAYER HEALTHCARE AG 4 1 0.25 1 0.25
GLAXOSMITHKLINE 13 0.20 ] 0.13
TRISTRATA INC 10 2 0.20 3 0.30
MONOGRAM BIOSCIENCES INC 14 2 0.14 3 0.24
HEKTAR THERAPEUTICS T 1 0.14 1 0.14
CONCERT PHARMACEUTICALS INC 8 1 0.13 1 0.13
SCHERING CORP 18 1 0.06 5 0.28
LIAONING LIFENG SCI & TECHNOLOGY DEV CO 1 o 0.00 1 1.00
ALBA THERAPEUTICS CORP 4 o 0.00 1 0.25
PROGENIC S PHARM INC 6 [i] 0.00 1 0.17
ENANTA PHARM INC [i] 0.00 2 0.05
SYHNTA PHARMACEUTICALS CORP 14 o 0.00 1} 0.00
INTELLECTUAL VENTURES 8 [1] 0.00 o 0.00
AICURIS GMBH & CO KG T o 0.00 1] 0.00
RANBAXY LAB LTD 6 o 0.00 o 0.00
ZIRUS INC 6 o 0.00 o 0.00
AUSPEX PHARMACEUTICALS INC 4 o 0.00 1] 0.00
ALTIRIS THERAPEUTICS INC 3 o 0.00 o 0.00
AMPLYX PHARMACEUTICALS INC 3 [1] 0.00 [1] 0.00
ARDEA BIOSCIENCES INC 3 o 0.00 1] 0.00
ESTEVE QUIMICA SA 1 1] 0.00 o 0.00
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PHAN 7: CAC YEU TO CU THE CUA SU PHAT TRIEN

CAC HOP CHAT NEN TANG

Hop chéat nén tang déi véi Atazanavir, dwoc sang ché & Novartis (sau do 1a Giba-Gelgy)
dwoc trinh bay trwéc trong bang trich dan (Hinh 10), nhwng ban dé nay dwoc lap lai & day
thé hién ca céc trich dan vé phia trwdc va vé phia sau (Hinh 29). Cac vién dan vé phia sau
thé hién ky thuat sém hon dwoc vién dan béi Novartis, va béi vi sang ché dwoc cap bang,
diéu nay ngu y rang hop chat ma sau doé co tén la Atazanavir la méi so véi ky thuat sém
hon. Ky thuat sém hon bao gdbm céc nghién ciru clia Novartis, Abbott, Merck va Roche
(Hinh 30). Tai liéu ctia Roche dwoc quan tdm déc biét. Ban dd trén Hinh 31 1a ban dé trich
dan vé phia trwéc ké tr sang ché clia Roche dwoc t6 dam, va né dwoc trich dan & muirc
dac biét cao, ciing nhw trwérng hop nén tang dbéi véi thude tre ché Proteaza clia Roche.
Nhuw cé thé thay tlr ban db trich dan ba thé hé trén Hinh 31. Bang sang ché ctia Roche
dworc trich dan & m&c cao hon nhiéu so véi tai liéu vé Atazanavir, va ch®a 3950 tai liéu
trich dan dén né dwoc cong bé tir 1990 dén 2011. Ty Ié trich dan cao nhw vay c6 kha nang
la do n6 kham pha déi voi loai thubc nay, thé hién vao nam 1989 Ia dich Proteaza HIV-
aspartyl chiu trach nhiém &rc ché hau qua trong diéu bién bénh. Xem xét cac tai lieu dwoc
trich dan rat nhiéu va kéo dai nhw bang sang ché cliia Roche, va sau dé phan tich céc trich
dan phia sau cla ching c6 thé cho phép hiéu sau séc vé cong trinh nén tang nhét trong
linh vre da dwoc phat trién tiép.

Hinh 29: Ban db6 trich dan cua bang sang ché vé hop chat nén tang doi véi Atazanavir.
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Hinh 30: Cac trich dan dwoc thwe hién béi Bang sang ché nén tang

his sé hivu/chis dom Tén tom lvoc - DWPI
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Abbott Laboratories
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Abbott Laboratories
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Ciba Geigy

Ciba Geigy

Ciba Geigy

Ciba Geigy

F. Hoffmann-La Roche

Merck & Co.

Merck & Co.

Monsanto Company

Monsanto Company

Marhex Limited

Wolfen Filmfab

Mew ditheterocyclyl-substd. carbonate cpds. used as HIV protease
inhibiting anti-retroviral agents esp. for treating AIDS

Mew di(thiojacyl derivs. of 1-hydrazino-2-hydroxyalkyl-3-amine cpds.
useful in treatment of retroviral infections

Mew retro-viral protease cpds. for treatment of hiv 1 and 2

Mew retroviral protease inhibitors e.g. 2-hydroxy-1,4-butane-di;amine
derivs., used for treating HIV

Mew hydrazine derivs. useful as gag protease inhibitors for treatment
af AIDS

Mew Z-acyloxy.alkyl-hydrazine derivs. are used as retroviral protease
inhibitors giving high blood levels esp. for treating AIDS.

Antibacterial 2-heterocyclyl:alkyl-2 penem cpds. prepd. e.g. by

cyclisation of 1-carboxy-phosphoranylidene-methyl-d-heterocyclyl-

Mew 5-amino-4-hydroxy-valeric acid peptide derivs. useful as renin
inhibitors, esp. hypotensives

Mew 5-amino-4-hydroxy hexanoic acid derivs. useful as HIV-1
aspartate protease inhibitors for treating AIDS

Mew cyclic aminoacid derivs. useful as antiviral agents, esp. against
HIV

Stereoselective prepn. of hydroxy ester, hydroxy amide and lactone by
reacting MN-protected-alpha-amino-aldehyde with homo enolate

Mew HIV protease inhibitors comprising amine protecting gp. linked to
di:peptide isostere linked to aminoacid with small terminal gp.

Mew urea-contg. hydroxy.ethylamine derivatives are retroviral protease
inhibitars for treating HIV infections

Mew urea-contg. hydroxy-ethylamine derivatives are retroviral protease
inhibitors for treating HIY, cytomegalovirus and picornavirus etc.

Mew amine derivs. of oxo- and hydroxy-substd. hydrocarbon(s) are
inhibitors of retroviral protease esp. aspartyl protease and HIV

Hydrazine derivatives as additives to photographic emulsions
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KHAM PHA CHAT U'C CHE PROTEAZA

Trén Hinh 31, ban db trich dan ctia Roche dbi véi sang ché chét (rc ché proteaza cua ho
dwoc xép vao céc tai liéu trich dan thé hé thir nhat dén thir ba theo ndm cong bb cla
ching. Trong vai ndm dau tién, viéc trich dan & tan suat thap bdi vi tai liéu ban dau van &
giai doan sém chwa dwgc chu y. Ty Ié trich dan dwoc tadng 1én nhanh chéng sau do, voi
bang ty 1& trung binh 280 trich dan trong mét ndm tr nam 2000. DAu mi tén chi ra bang
sang ché nén tang dbi v&i thubc Atazanavir ctia Novrtis, ma & trong nhanh 1998 cta ban
dd, va nhanh nay dwoc mé rong trong hinh bén dwdi. Cung véi ATZ, nhiéu thubc duwoc phé
duyét sau nay dé &rc ché proteaza HIV déu vién dan t&i bang sang ché ban dau cta Roche,
va do do chuiing c6 trong danh sach trich dan trong ban db trich dan nay.

Hinh 31: Ban db trich dan cua sang ché vé proteaza HIV giai doan dau cua Roche
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CONG THUC

Ngay ca sau khi thubc dwoc phé duyét diéu quyét dinh Ia tao ra né & dang a) s& dung
duwoc trong cac thir nghiém 1am sang, b) cé6 mirc dd sinh kha dung dang ké, va c) c6 chu ky
ban ra thich hop trong co thé. Ngay tir khi phat trién, ndm 1998, Bristol-Myers Squibb da
phat trién phwong phap tao ra dang tét hon cla Atazanavir, dang sulfat héa cia thuéc ma
bén virng hon va cé tinh sinh kha dung cao hon so v&i dang dwoc s dung & thir nghiém
lam sang giai doan dau (Hinh 32). Sau khi phé duyét, ciing thwdng thdy cac cd gang khac
dé cai thién chat lwong cltia ching.

Hinh 32: Sw phat trién céng thirc

E W01999036404A1 BISULFATE SALT OF HIV PROTEASE INHIBITOR
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DWPI Title ? -
Mew crystalline bisulfate salt of azapeptide HIW Brok
=olubility and oral bioavailability

g inhibiter, having high

DWPI Assignee/Applicant 2
BRISTOL-MYERS SQUIBB CO (BRIM-C) &

Inventor 7 _
SINGH Janalk 2; PUDIPEDDI Madhusudhan & LINDRUD Mark D. L=

DWPI Inventor %
LINDREED M; LINDRUD M D; MADHUSUDHAMN P; PUDIPEDDI M; SINGH ]

Application Number / Date ?
WO1993US273824 f 1998-12-22

Abstract

DWPI Abstract ?

(WO0199903640441)

MNovelty

The bisulfate salt (1) of [35-(3R*, 8'R, 2'R*, 12R*)]-3, 12-bis- (1, 1-dimethylethyl])-
8-hydrosxy-4, 11-diowo-9-(phenylmethyl)- 6-[[4-{ 2-pyridinyl)-phenylmethyl]-2, 5, &,
10, 13-pentaazatetradecane dicic acid dimethyl ester is new.

Advantage

(I} has superior agueous solubility and dissolution behavior compared to other salts,
as well as high stability and significantly improved oral bioavailability in animals
compared with the free base (II) (see ).In tests in dogs, the absolute oral
bicavailability of (I} was 20% when administered in unformulated =olid form placed in
a gelatin capsule; whereas crystalline (I1) showed minimal bicavailability under these
conditions. In solubility studies, (II) had a solubility of less than 1 mg/fml in water at
pH 1.8 adjusted with sulfuric acid, compared with 4-5 mag/ml for (I) at a comparable
pH.(I) also showed excellent solid state physical stability when stared at 40°C and
75% relative humidity for a= long as @ months, whereas the methanezulfonate,
hydrochloride and sulfate salts showed significant changes in thermal behavior when
stored under these conditions for as long as two weeks.
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Trich din phia sau sang ché cua Bristol Myers Squibb bao vay dang sulfat héa cla
Atazanavir duoc thé hién trén Hinh 33. Ban db trich dan phia trén thé hién rang moét vai cha
don khac nhau trich dan sang ché nay, va ban dd phia dwdi la gibng nhw vay ngoai trir
mau thay déi lam ndi bat muc dich cla cac cong ty trich dan Bristis-Myers Squibb. &’ bén
phéi clia phan dwdi, cac sang ché mau xanh ngoc c6 ma phan loai A61P 31/ thudc bang
phan loai sang ché quéc té (IPC)9 dé diéu tri HIV. Cac cong ty nay phat trién dang cla
Atazanavir ma cé thé dwoc st dung déi véi HIV. O bén trai, cac n6t mau xanh nhat cé6 ma
phan loai (A61P 25/) chi ra rang ching dwoc quan tam trong viéc phat trién Atazanavir
hodc cac dan xuét clia n6 dé diéu tri bénh Alzheimer. Cac nét mau vang khéng dé cap dén
diéu tri bénh, ma tap trung vao van dé hoéa hoc cta Atazanavir.

Hinh 33: sang ché vé cong thirc va hoat dong tiép theo
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Hinh 34: Vién dan téi sang ché vé cong thirc cuia Bristol-Myers Squibb chi ra cac muc dich tri bénh khac nhau

m Chu s& hiru/Cha don Tén tém lwoc - DWPI

WO1999036404A1 HIV Bristol-Myers Squibb Mew crystalline bisulfate salt of azapeptide HIV protease
inhibitor, having high solubility and oral bioavailability
WO2010132663A1 HIV Concert Pharmaceticals Mew peqgylated forms of deuterium substituted atazanavir
sulfate compounds are HIY protease inhibitors useful for
EP2003120B1 HIV Concert Pharmaceticals Mew azepeptide compound useful in the manufacture of
medicament for the treatment of HIV infection and virus
EP2003120A1 HIV Concert Pharmaceticals Mew azepeptide compound useful in the manufacture of
medicament for the treatment of HIV infection and virus
EP2116532A1 HIV Concert Pharmaceticals Mew deuterated atazanavir useful for the treatment of
dizeases e.g. HIV infection
US743238982 Alzheimer Elan Pharmaceuticals Mew disubstituted amine derivatives, useful for treating
Alzheimer's disease and other degenerative diseases
Us7034182B82 Alzheimer Elan Pharmaceuticals Mew disubstituted amine derivatives, useful for treating
Alzheimer's disease and other degenerative diseases
WO2002094768A2 Alzheimer Elan Pharmaceuticals Mew aza hydroxylated ethyl amine compounds as e.g. Beta-
secretase activity inhibitors, useful for the treatment of e.q.
WO2010146119A1 Héa hoc Esteve Qluimica Preparing atazanavir, useful to treat viral infection, comprises
- condensing 3-amino-4-phenyl-1-(M-(4-pyridin-2-yl-benzyl}-
EP2272830M1 Hoa h Esteve Quimica Preparing atazanavir, useful to treat viral infection, comprises
oa hoc condensing 3-amino-d-phenyl-1-{MN-(4-pyridin-2-yl-benzyl}-
US757612082 Alzheimer Les Laboratoires Servier Mew azabicyclic derivative useful to treat e.g. cognitive deficits
associated with brain aging, neurodegenerative diseases,
Us7504420B2 Alzheimer Oklahoma Medical Res Found Mew isophthalamide derivatives as beta secretase inhibitor
useful for treating Alzheimer's disease
WO2004052348A2 Alzheimer Pharmacia & Upjohn Composition, useful to treat disorders involving cholinergic
hypofunction, comprises an alpha-7 nicotinic acetylchaline
5696066482 Alzheimer FPharmacia & Upjohn Mew aza hydroxylated ethyl amine compounds as e.g. Beta-

secretase activity inhibitors, useful for the freatment of e.g.
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S’ CAI TIEN VE TONG HOP

Khi sw phat trién thubéc dwoc tiép tuc, nhiéu chi thé co thé quan tam trong khi sén xuat, dac
biét 1a cach thirc dé san xuét thudc ré hon. Cac cong ty nhw vay cé thé cé kha nang san
xuét thudc cho chi bang sang ché, hodc néu sang ché vé hop chéat hét hiéu lwc, quy trinh
c6 thé dwoc ban hodc li-xang cho cac cong ty khac dé san xuét san phdm thubc gbc co
tinh canh tranh. Pon sang ché dwoc thé hién trén Hinh 35 1a phwong phap téng hop
Atazanavir ma duoc cho rang cé hiéu qua kinh té dé san xuét & qui mé 1én.

Hinh 35: Giai doan tdng hop ctia sw phat trién

@ CHN101391978B Novel synthesis method of HIV-1 protease inhibiter atazanavir
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DWPI Title ?
Movel method for synthesizing Hi¥- 1 B 2 inhibitor atazanavir, involves carrying out nucleophilic substitution reaction
between benzyl hydrazine and methyl carbamate derivatives to prepare azahexane derivative

English Title ? )
Movel synthesis method of Hil-1

DWPI Assignee/Applicant ?
SHANGHAI INST MATERIA MEDICA (SHAN) |; SHANGHAI PHARM INST CHINESE ACAD SCI (SHAN)

Inventor 7
LONG Ya-giu =2; FAN Xing 1; SONG Yan-li .2

Publication Date (Kind Code) ?
2009-03-25 (A)

Abstract

DWPI Abstract ?
(CN101391978A_)
Novel
Hi-1 inhibitor Btazanavir synthesizing involves carrying out a nucleophilic substitution reaction between N-1-[N-
{methoxycarbonyl)-L-tert.-leucinyl]-N-2-[4-({2-pyridyl)-benzyllhydrazine and (S)-1-{(S)-4-chloro-3-carbonyl-1-
phenylbutan-2-yl-2-amino)-3, 3-dimethyl-1-carbonylbutan- 2-yl-methyl carbamate at 0-80° C for 2-24 hours to prepare 1-
[4-(2-pyridyl)phenyl]-5{S)-2, 5-bis{[N-{methoxycarbonyl)-L-tert.-leucinyllamino}-4-carbonyl-6-phenyl-2-azahexane.

Detailed Descri tIOﬂ

The HIV-1 prt inhibitor SEazanavir is synthesized by carrying out a nucleophilic substitution reaction betwean N-1-[N-
{methoxycarbor‘lyl) L-tert.-leucinyl]-N-2-[4-({2-pyridyl)-benzyllhydrazine and (S)-1-({{S)-4-chloro-3-carbonyl-1-
phenylbutan-2-yl-2-amino)-3, 3-dimethyl-1-carbonylbutan-2-yl-methyl carbamate at 0-80° C for 2-24 hours to prepare 1-
[4-(2-pyridyljphenyl]-5({S)-2, 5-bis{[N-{methoxycarbonyl)-L-tert.-leucinyl]amino}-4-carbonyl-6-phenyl-2-azahexane. The 1-
[4-(2-pyndyl)phenyl]l-5{S)-2, 5-bis{[N-(methoxycarbonyl)-L-tert.-leucinyllamino}-4-carbonyl-6- phenyl-2- azahexane is
reduced at -78° C to 60° C for 2-24 hours to prepare 1-[4-(2-pyridyl)phenyl]-5({S)-2, 5-bis{[N-{methoxycarbonyl)-L-tert.-
leucinyllamino}-4{S)-hydroxy-6-phenyl-2-azahexane.

Advantage
The HIW-1 inhibitor Btazanavir synthesizing method enables to prepare HiM-1 B nhibitor atazanavir
conveniently with hlgh yield in simple and cost effective manner and is suitable for large scale product n of Btazanavir.
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THUOC BOC QUYEN VA SU TRANH CHAP

Chu s& hiru cta thuéc déc quyén dwoc bdo hd bdi bang sang ché da bao vé quyén sang
ché ctia minh chéng lai cac cong ty ma ho tin rdng c6 xam pham quyén. Trong trwdng hop
cta Atazanavir, Novartis va Bristol Myers Squibb ndp don kién vao 01/04/2010 chéng lai
Teva Pharmaceuticals sau khi dwoc théng bao rdng Teva da ndp mét don thubc moi
(ANDA) cho US FDA dbi v&i Atazanavir truéc khi cac bang sang ché s US 5849911 va
US 6087383 cuia Novartis va Bristol Myers Squibb hét hiéu lwc. Pon kién chirng minh sw
xam pham quyén cla Teva va van dang dwoc xét xir & thoi diém viét bai nay. Sy ton tai
cta vu kién & Hoa Ky duoc ghi lai b&i USPTO va c6 thé tra clru dwoc trong di liéu sang
ché Hoa Ky.

THU NGHIEM LAM SANG VA VIEC CAP BANG

Hau hét th&r nghiém Iam sang khéng lam t&ng kha ndng cap bang sang ché vi ching chi c6
nghia 1a thtr nghiém tinh an toan va hiéu qua cta thuéc da dwoc thiét lap va & dang da
dwoc clp bang sang ché, nhung ching cé thé gép phan hd tro théng tin cho ché d6 dung
thudc da dwoc bdo hd sang ché. Trang tin dién t& cta Vién nghién cu Y hoc Québc gia
Hoa ky http:// Chinicaltrials.gov la noi tAp hop cac théng tin vé thir nghiém lam sang. Théng
tin trén Hinh 36 déi v&i thir nghiém clia Atazanavir dwoc tap hop tir trang tin nay. Danh
sach 420 thlr nghiém 1am sang dbi v&i cac chat (e ché HIV-proteaza, bao gbm dbi twong,
nha tai tro, giai doan va trang thai dwoc cung cép trong phu luc C. M6t trang hivu ich khac
dbi véi thdng tin 1am sang la trang tin ctia Vién céng nghé théng tin sinh hoc Chau Au http://
www.ebi.ac.uk/, mét phan ctia phong thi nghiém sinh hoc phan tir Chau Au.

I AAL T LA KA. 3 AL ..t

Ban d6 135 nghi&n ctru tim ra bang cach tra ciru: Atazanavir OR BM$-232632-05 OR Atazanavir Sulfate

Mau sac chi bdo s6 nghién ciru tai vi tri cha khu vue dé

it nhat W nhizu nhat

Cac nhan chi chinh xac s6 nghién ciru

10 56 hd so 1:11-cv-00353 Court: Delaware
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PHAN 8: HON HOP THUOC

CAC DANG HON HOP

“Hén hop” |a thuat ngly trong Iinh vire phat trién thudc va tir cu thé nay xuét hién mot cach
chéc chén trong cac don sang ché ma bao vay viéc tri liéu bang thudc lién quan dén nhiéu
hon mét chat cé hoat tinh sinh hoc. Cac dang hén hop thudc cé thé khac nhau, va cac

dang chung thworng dwoc so d6 hda trén Hinh 37.

Hinh 37: Cac dang hén hop

2 thudc tan
céng cung
mdt dich, vi
du asp
proteaza

2 dich khac nhau:
vi du 1 khang proteaza va
1 khang ezym phién ma ngwoc

1 khang-dich +
1 tac nhan digu bién
phan ng phu

1 khang-dicl
+ 1 chat bao
vé thudc

Cé moét sd hédn hop nham ngén nglra sy phat trién hién twong khang thudc (sw mé phdng
héa sinh hodc md phdng gen), loai khac nham ngédn ngra sw thoai bién cta thubc (co
nghia la cé thé can it thubc hon dé dat hiéu qua diéu tri) va cac loai khac niva nham lam
gidm nhe cac phan tng phu khéng tranh khéi gay ra béi thubc. Tat ca da dwoc s dung
trong trwdng hop Atazanavir. S chdng lan trong so d6 nay c6 nghia 1a mét sd hén hop cé
nhidu hon mét muc dich, va ciing cé nghia & cé cac hdn hop sir dung nhiéu hon 2 dbi

twong tri liéu.

Céc vi du vé moét sb loai hén hop dwoc dé cap & trang tiép theo, tiép doé 1a mang lwéi chdng

lén nhau cho phép méi loai hdn hop dwgc nhan dang.
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HAI THUOC HUONG VE MOT PiCH

Nhiéu thubc cé mat trong nhém hop chat (e ché HIV-proteaza. Cac thubce tac dong dén
cung mét dich trong chudi phan &ng tai tao HIV thwéng dwoc st dung cung nhau dé l1am
gidm kha nang HIV phat trién khang thubc bang cach phat trién cac bién thé. Viéc diéu tri
bang hai thudc tAn cong vao cung moét dich lam gidm co hoi gia tang cac bién thé cé hiéu
lwe, hodc nhw trong vi du dwoc thé hién trén hinh 38, gitp khac phuc tré ngai la c6 sy bét
dau phat trién.

Hinh 38: H6n hop str dung hai thuéc Pl va muc dich khi ctru chiva

E WO02005058248A2 A METHOD OF TREATING HIV INFECTION IN ATAZANAVIR RESISTANT PATIENTS

USING A COMBINATION OF ATAZANAVIR AND ANOTHER PROTEASE INHIBITOR

Bibliography

DWPI Title ?
Use of atazanavir or its salt and at least one other HIV protease inhibitor (e.q. ritonavir) for treating HIV infection, where the
infecting HIV strain has become resistant to atazanavir

DWPI Assignee/Applicant 7 _ )
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Abstract

DWPI Abstract 7

(WO2005058248A2)

Novelty

Treating HIV infection in @ human patient, where the infecting HIV strain has become resistant to atazanavir, comprising
administration of atazanavir (I) or its salt and at |least one other HIV protease inhibitor (II), is new.

Detailed Description

An INDEPENDENT CLAIM is alzo included for enhancing the effectiveness of a second HIV protease inhibitor in treating HIV infection
in a human patient whose HIV strain has become resistant to (I) or its salt, comprising administration of (I) or its salt, which is
effective in maintaining the resistant strain, in combination with the second HIV protease inhibitor.

Activity

Anti-HIV.Mo biological data given.

Mechanism

HIV protease inhibitor.

Use

(I} and (II) are useful for treating HIV infection in human, where the infecting HIV strain is resistant to atazanavir. (claimed).

Advantage

(I) and (I1) are effective in treating HIV infection, where the infecting strain is resistant to (I). The amount of (II) administered to
the human patient in combination with (I) or its salt is less than the amount required in the absence of (1) {all claimed). (II) is a
potent and effective antiretroviral. (1) is a potent inhibitor of HIV-1 protease.

Technology Focus

BIOLOGY - Preferred Method: The resistance is manifested by the existence of a signature mutation consisting of the IleS0Leu
mutation in the HIV protease and the amount of (I} is sufficient to maintain the existence of the IleS0Leu mutation in the HIV
protease.

PHARMACEUTICALS - (II) is saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, fosamprenavir or lopinavir,
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HAI THUOC HUONG TOI CAC PiCH KHAC NHAU

Céch khac dé tan cdng moét tac nhan dang nhw virus 14 tAn cdng & cac giai doan khac nhau
cta chu ky séng cla virus, bao gdm sy tiép nhan virus vao té bao, sw bat dau cla axit
nucleic hodc protein cla virus vao cac qua trinh tai tao, sao chép hodc chuyén dich ma
ching can thiét, cac protein t& hop virus nhw HIV proteaza, va cac qua trinh thoat ra khai té
bao. Cac chét trc ché tich hop ngan ngira sy tich hop clia cac viing ma hoa virus vao DNA
cua té bao chl. Trong vi du trén Hinh 39, viéc diéu tri bang chét e ché tich hop dwoc thue
hién trong hén hop véi mét chat tre ché nham dich khac, mét trong s6 dé 1a HIV proteaza.

Hinh 39: H6n hop dung cho nhiéu dich
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Céc trich dan dén tai liéu nay chi yéu dén tr chinh Bristol — Myers Squibb, va tr Takeda
va Merek (Angeletti). Trén Hinh 40, tAt ca cac nét cé vién dé déu dé cap dén Atazanavir
theo tén, va nhuw trong trwdng hop ban ghi dwoc thé hién, dwoc trinh bay la viéc diéu tri
bang nhiéu loai thuéc véi nhiéu dich. Don cia Takeda khéng dé cap dén Atazanavir, va
thay vao dé ching hwéng dén dipeptidyl peptidaza 1a phwong tién dé can thiép vao nhiéu
thwc thé bénh khac nhau. Takeda phat trién it nhat mét hop chét tién phong nhe sy tro
giup cua Syrrx Inc.

Hinh 40: Céac trich dan t&i sang ché hén hop tich hop.

SQUIEE BRIST

SEUEBE BRISTOL

AHCENHE ANGELETTIP ISTRIC

CHERCHE BIO-

SQUIEE ERISTOL by
SGLIBE BRISTOL
GILEAD SCIENC
GILEAD SCIEN
SYRRX NG
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Hinh 41: Cac sang ché trich dan sang ché hén hop AlZ - tich hop cua Bristol Myers.
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Mew spirocycle-substituted pyrimidinecarboxamides are HIV integrase
inhibitors, useful for treating HIV infection and AIDS

Mew amine derivatives are HIV integrase inhibitors useful to treat HIV
infections

Mew spirocycle-substituted pyrimidinecarboxamides are HIV integrase
inhibitors, useful for treating HIV infection and AIDS

Mew bicyclic pyrimidinone derivatives useful for treating HIV infections
and AIDS

Mew 5-hydroxy-3H-pyridin-4-one compounds are HIV integrase
inhibitors, useful for treating AIDS and HIV infection

Mew pyrimidinone compounds used in the preparation of composition
for treating HIV infections and acquired immune deficiency syndrome
Mew dihydroxypyrimidine carboxamide derivatives useful for the
treatment of prevention of infection by HIV and for the treatment,

Mew dihydroxypyrimidine carboxamide derivatives useful for the
treatment of prevention of infection by HIV and for the treatment,

Mew dihydroxypyrimidine carboxamide derivatives are HIV integrase
inhibitors used for treating infection by HIV and AIDS

Mew dinydroxypyrimidine carboxamide derivatives useful for the
freatment of prevention of infection by HIV and for the treatment,

Mew dinydroxypyrimidine carboxamide derivatives are HIV integrase
inhibitors used for treating infaction by HIV and AIDS

Mew dinydroxypyrimidine carboxamide derivatives useful for the
treatment of prevention of infection by HIV and for the treatment,

Mew pyrimidyl phosphonate compounds useful as HIV integrase
inhibitors for treatment of e.g. HIV infection, AIDS, AIDS-related complex

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors useful to
freat e.g. diabetes, cancer, autoimmune disorders, rheumatoid

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors useful to
treat e.g. diabetes, cancer, autoimmune disorders, rheumatoid

Mew heterocyclic compounds are dipeptidyl peptidase IV inhibitors
useful to treat e.g. type 2 diabetes mellitus, obesity, autoimmune

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors useful to
treat e.g. diabetes, cancer, autoimmune disorders, rheumatoid

Mew heterocyclic compounds are dipeptidyl peptidase IV inhibitors
useful to treat e.g. type 2 diabetes mellitus, obesity, autoimmune

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors, useful
for treating e.g. diabetes, cancer, rheumatoid arthritis, psoriasis,

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors useful to
treat e.g. diabetes, cancer, autoimmune disorders, rheumatoid

Mew heterocyclic derivatives are dipeptidyl peptidase IV inhibitors
useful to treat e.g. diabetes, cancer, autoimmune disorders,

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors, useful
for treating e.g. diabetes, cancer, rheumatoid arthritis, psoriasis,

Mew azaheteroaryl compounds are dipeptidyl peptidase IV inhibitors
used for treating and preventing e.g. diabetes, obesity, organ

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors, useful
fortreating e.g. diabetes, cancer, rheumatoid arthritis, psoriasis,

Mew pyrimidine derivatives are dipeptidyl peptidase inhibitors useful to
treat e g diabetes, cancer, autoimmune disorders, rheumatoid
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SU’ DUNG PHUONG PHAP CHONG LAN PE TiM HON HOP QUAN TAM

Bang cach phan doan tap hop thanh cac tap hop con chdng lan dé gidi quyét van dé nay,
c6 thé phat trién mang Iwéi cac tai liéu chong 1an va cho phép ngudi st dung tap trung vao
cac sang ché bao gébm céac vung chéng 14n dwoc quan tdm déc biét. Trén Hinh 42, diéu nay
da dwoc thwe hién dbi vai tap hop Atazanavir. Cac vang ¢6 mirc do chéng 1an cao, nhw sl
dung cac chét (rc ché proteaza cung v&i cac chat e ché enzim phién ban ngwoc va cac
chéat (rc ché tich hop dwoc cha y, khi tap trung vao bénh viém va ung thw. Mang luéi nay
duwoc tao thanh nhé s dung mét ing dung (Thomson Data Analyzer®) ma cho phép nhép
chudt trung cap vao cac ban ghi quan tdm. Phu luc Excel cho phép tap trung twong tw nho
st dung phép loc.

Hinh 42: Sw chéng lan giira cac loai ddi twong nhan dang c& cta tap hop chéng lan.

/" / a Fw
& ) S [ S 5 S SESE
= LA S Fi / ’ F,
,ﬁé? s 5" j& .lJ' f r.r ;-3' o&".}* ;_.r g :f r" §_. -é‘ ;"
59 38 41 9 46 T0 39 42 23 29 22 4
24 20 52 6 S0 58 18 35 23 13 36 N
06 84 A5 36 EEEEE] 64 W@ 97 48 109 38
spartyl hod | 316 33 51 89 16 55 T2 8 36 3 6 B8 6
" MP{NMH:&W 337 61 127 106 52 36 74 W B0 133 20 47 28 30 56 21
Phan irng phu - Bactinh | 184 52 44 45 23 28 8 43 72 20 46 19 17 23 7
Chit irc ché Proteazs ngoai trir Atazsnavir 66 53 35 6 35 B0 40 33 22 31 49 22
57 45 28 S5 33 T 35 36 21 25 36 19
wm 3 12 2 MW 23 1 8 6 T 29 17
66 32 895 10 85 MF 59 67 26 38 45 8
B 33 9 M 31 26 32 8 12 B 3
n 15 2 1B 26 22 25 W 20 N 1
59 22 25 39 63 28 43 W 1w W 7
Sinhkhidung-PK |123 20 19 W 25 4 W 7 3 W 8
Chat dong phan tip thé 6 61 83 23 ™ 1N 25 4
5 & 93 4 2 2 0 0
24 nr 24 33 B
W0 42 45 22
% 24 12 1
50 12 W 3
w1’ 1
06 28 0
Virut viém gan C 50

Chit ire ché Serine Proteazs
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PHAN 9: SU’ DUNG CAC HE THONG PHAN LOAI BE HO TRQ VIEC TRA
clru

Thay vi tim kiém hé théng phan loai d& c6 gang xac dinh ma phan loai kha dung dé trung
van, thuwong cé cach tha vi la s dung moét tap hop nhd, chinh xac dé xac dinh ma phan
loai thuwe sy dwoc cac thdm dinh vién s dung, dwa vao kinh nghiém cta cac thdm dinh
vién dé xac dinh xem phan loai nao ma cac tai liéu co lién quan nhiéu nhat. Ma phan loai
duwoc xac dinh theo cach nay sau dé co thé dwoc str dung dé tra ciru mé rong hon két hop
v&i cac tlr khoda, hodc dé gi¢i han khoang tap hop khéng quan tam dé tao ra tap hop lién
quan nhiéu hon. So sanh cac phan loai sang ché duoc thwe hién dbi véi cac tap hop nhé
tai liéu ma gan nhat véi sang ché vé hop chat Atazanavir. Cha y dbi voi tat ca cac hé thdng
phan loai [& mét vai hodc tham chi nhiéu ma phan loai c6 thé duwoc ap dung cho cung mét
sang ché, b&i vi hau hét cac sang ché lién quan dén mét vai khia canh dwoc bao vay bdi
cac ma phan loai khac nhau. Néu chi c6 mét ma phan loai duy nhat dwoc sir dung ma
khéng gi¢i han bang t» khéa hodc ma phan loai khac, két qua truy xuat sé chira nhiéu
sang ché ma c6 moét khia canh chung, nhwng theo cach khac coé thé sé& hoan toan khac
nhau.
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HE THONG PHAN LOAI SANG CHE QUOC TE VA CAC HE THONG LIEN QUAN

M3 IPC la hé théng phan loai dwéng nhuw dwoc st dung réng rai nhat, vi ching duoc ap
dung bét k& nuwdc ndp don dau tién, va kha dung rong rai trong cac hé théng tra cteu (11).
Céc vung thudc hai phan ctia hé théng phan loai sang ché quéc té (IPC) la dé thay trong
tap hop (Hinh 43). Phan C lién quan dén hoa hoc, va phan A lién quan dén thuéc. Ma hoa
hoc clia phan C dang quan tam dwoc thanh 1ap tir 1au (IPC phién ban 2), va ching duoc
st dung trong toan bd khoang thdi gian phat trién Atazanavir. Nguwoc lai, ma phan loai
khang virus thuéc phadn A dwoc dwa vao mudn hon nhiéu va khoéng bao vay toan bod
khoang thoi gian cla tap hop?

Hinh 43: IPC c6 mtrc dé lién quan cao

c
co7
co7D

CO07D 213/00

CO7D 213/02
CO7D 213/04

CO7D 213124
CO7D 213/36
CO7D 213/38
CO7D 213/40
CO7D 213142

A
A61

A61P

AG61P 31/00
AG1P 31/12
AG1P 31/14
AG1P 31/16
A61P 31/18

SECTION C — CHEMISTRY; METALLURGY
ORGANIC CHEMISTRY
HETEROCYCLIC COMPOUNDS [2]

Heterocyclic compounds having only nitrogen as ring hetero atom [2]

Heterocyclic compounds containing six-membered rings, not condensed with other rings,
with one nitrogen atom as the only ring hetero atom and three or more double bonds
between ring members or between ring members and non-ring members [2]
- having three double bonds between ring members or between ring members and non-ring
members [2]
- having no bond between the ring nitrogen atom and a non-ring member or having only hydrogen
or carbon atoms directly attached to the ring nitrogen atom [2]
- with substituted hydrocarbon radicals attached to ring carbon atoms [2]

- Radicals substituted by singly-bound nitrogen atoms (nitro radicals C07D 213/26) [2]
----- having only hydrogen or hydrocarbon radicals attached to the substituent nitrogen atom [2]
----- Acylated substituent nitrogen atom [2]

----- having hetero atoms attached to the substituent nitrogen atom (nitro radicals CO7D
213/26) [2]

SECTION A — HUMAN NECESSITIES
MEDICAL OR VETERINARY SCIENCE; HYGIENE

SPECIFIC THERAPEUTIC ACTIVITY OF CHEMICAL COMPOUNDS OR MEDICINAL
PREPARATIONS [7]

Antiinfectives, i.e. antibiotics, antiseptics, chemotherapeutics [7]
+ Antivirals [7]
- for RNA viruses [7]
- for influenza or rhinoviruses [7]
- for HIV [7]

1 http://www.wipo.int/classifications/ipc/ipc8/

12 Mé&c du viéc stra d6i phan loai vao ndm 2005 lién quan dén viéc ap dung bi ddng ma phén loai mé&i vao tai
liéu Iwu trlr khi cac don thanh phan trong ho sang ché ddng dang tén tai, ma phan loai A61P31/ thwdng chi &
maot phan nho cac tai liéu trong phan sém hon clia tap hop Atazanavir
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Viéc str dung méa phan loai dac hiéu HIV A61P 31/ khéng phai la tét di véi phan sém hon
cta tap hop. Trén Hinh 44, sy xuét hién cla né dwoc so sanh véi sy xuat hién cia thuat
nglr virus hodc HIV & tén sang ché va ban tom tat, va hai dang nay léch huéng ra khoi
nhau vé co ban trwdc 2007. AO1P 31/ khéng hoan toan védng mat trong giai doan sém hon
(Ia két qua cud viéc phan loai lai tai liéu lwu trir, phd bién ma phan loai clia don dbng dang
mudn hon ma dwgc phan loai tryc tiép la A61P 31/).

Hinh 44: Truy xuat ma phan loai A61P 31/ trong tap hop

240
S dung riéng phin ma AG61P 31/

210

o M3 AGLP 31/ Virus tim thay

180 - Thudt ngir Virus tim thay

— Tong sd

150 -

120 -

90

60 -

30 -

93 95 96 97 95 99 00 01 02 03 04 05 06 OF 08

B&i vi c6 ba hé théng ma phan loai khac trén co s& hé théng IPC, chung dwgc so sanh
song song v&i nhau. Ma ECLA (phan loai chau Au) dwa trén hé théng IPC, nhwng chi tiét
hon nhidu. Ma ICO*® (chi trong may tinh) la ma noi bd dwgc cac thdm dinh vien EPO ap
dung va st dung va chi xuat hién trong cac ban ghi dién t&. Chiing c6 ma cta phan 1a ki tw
alphabet I&ch di 10 ki tw so v&i ddy ma phan loai tiéu chuan (vi du: tir M déi véi C). Co
quan sang ché Nhat Ban ciing c6 hé théng phan loai ctia minh (ma Fl) dwa trén IPC, nhung

13 Ma ICO noi chung khong kha dung ngoai triv vai hé thong doc quyén. Phan ICO duwoc siv dung trong bao cao nay
nho sw cung cap thoéng tin clia Heiko Wongel ttr Co quan Sang ché Chau Au.
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doi khi c6 sw khac nhau rat dang ké. Hé théng nay chi dwoc stv dung dbi véi cac tai liéu
ctia Nhat Ban.

B&i vi ma phan loai phan C nhéat quan hon trong subt khodng thoi gian cta tap hop, cac
ma phan loai héa hoc & phia trén xuét hién trong mbi hé théng phan loai dwoc xép hang
trong hé thdng do, va cac ban xép hang dwoc gop lai trong bang dwoc thé hién trén Hinh
45. Ma phan loai CO7D 213/ (in dam) cé dd hoat déng nhiéu nhét trong tat ca cac hé thdng
phan loai (IPC, ECLA, Fl va ICO). Ma ICO duwgc quan tam dac biét b&i vi chang chia nhé
C07D 213/42 thanh MO7D 213/42C va MO7D 213/42F (42F rat cu thé voi hop chét dang
hydrazine, ma bao gdm Atazanavir).

Hinh 45. Tém Iwgrc ma phan loai dwoc khao sat — IPC, ECLA, ICO va JP FI

Ngudn

M (IPC, ECLA, [Ty 1€ sirdung INgutn M (IPC, ECLA, [Ty I sir dung

mi | ECLA, ICO, JP |dung danh Ico,pFl)  |danhdinh Em3  |ico,pFl)  |danh dinh
ICO  MO7C102/08 IPC3  CO7D 21500 IPC8 CO7D 401100 i
IPC-8 CO7C 27100 IPCE | CO07D 231100 IPC8  COTD 401104
ECLA = COTC 271122 i S || ChnE ECLA | CO7D 40412
JPFI | COTC 27122 il s | TN IPCS  CO7D4012
ECLA = CO7C 275/24 i B WO ECLA | MO7D 40112
JPFI | COTC2isize i s PC3  CO7D405100
ECLA MOTD 241142C
ECLA = CO7C 281102 . ECLA | CO7D405M2
ECLA CO7D0 257104
ECLA = CO7C 281104 IPCE  CO7D 40512
JPFI COTD 257104-E
IPC-8  CO7C 31100 ' ECLA | MO7D 405112

IPC-5 CO7D 264100

JPFl  COTC 311106 IPC-8 CO7D 409/00

IPC-8 = CO7D 209{00 ; — | o
- ECLA | CO7D 40942
IPC-8 =~ CO7D 21100 :;_FL :i?n zﬁﬁlﬁ : ECLA | MO7D409i12
IPC-8 | COTD 213100 all IPC3 | CO7D 27700 ECLA  CO7D 40914
JPFI | CO7D 213126 : PH | comange ECLA | MOTD 409114
ECLA = CO7D 213142 dll IPCS | CO7D 295000 ; IPCE | CO7D 41300
IPC-8 | CO7D 213142 i A COTD3033 | IPCE | CO7D 417100
JPFI | CO7D 213142 dll IPCS  CO7D307/00 i IPCE  COTD 41712
ICO | MO70 213M42C JPFI COTD 317/58 5 IPC8 CO7D 44714
ICO  MO7D 213142F i IPC§  CO7D 33300 IPCE | CO7D4T1/00
JPFI | COTD 213148 i KR | pM IPCE  COTD 471104
JPFI | CO7D 213153 i N | B i ECLA  CO7F 009/586
IPC-8  CO7D 213/56 . FGLA | MZG3ssR
IPC-8  COTD 213175 . N | el

ECLA MO7D 333134
IPC-8 CO70 333138
JEF CO7D 333158

IPC-8 CO7VD 21311
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HE THONG PHAN LOAI CUA HOA KY

Hé théng phan loai ctia Hoa Ky cii hon so véi hé théng ma phan loai quéc té, va duoc to
chirc khac hoan toan. Toan bd 1a cac sb, va méi phan loai cé nhiéu phan ma dwoc td chire
theo th(r bac, nhwng viéc danh sb theo thir bac khéng dwoc 1dng ghét theo cach ma ma
phan loai IPC phu hop hon. Diéu nay c6 nghia 1a sy lién quan mét nhém/phan nhém véi
nhau khéng dwoc xac dinh tr chinh cac s6, ma chung can dwoc nghién clru ti mi tirng cai
mot nhe st dung badn md t& ma phan loai do Co quan Sang ché va Nhan hiéu Hoa Ky

cung cap.

Ma phan loai US théng thwdng dwoc théy trong cac tap hgp hoéa hoc con dwoc thé hién
trén Hinh 46. Nhwng sb nay sau khi dinh rd phan loai (3 ky tw dau tién), khéng chuyén tai
mdi quan hé thir bac. Mbi quan hé thir bac chi dwoc chuyén tai b&di mire dd IUi vao trong hé
thdng phan loai US so cip, nhv duoc thé hién bén Hinh 47.

Hinh 46. Ma phan loai US tim thay trong tap hop héa hoc dich

Nhém/phén

nhém US

514/357
4241465
546/332
546/329
564/148
023/295R
514/007
514/019
514/245
514/2521
51412634
514/2663
514/269
5141272
514/313
5141337
5141371
514/378
5141415
5141469

Six-member hetero ring with Nitrogen

Drugs: capsule improvement

Plural acyclic nitrogens bonded directly to the same carbon or single bonded directly to each other
Nitrogen attached indirectly to the six-membered hetero ring by nonionic bonding

Unsaturated hetero ring attached indirectly to the isogquinoline ring system by nonionic bonding
Chem:Phys Proc:Crystallization

Lipids

Neoplasia

Nitrogen bonded directly to ring carbon of the hetero ring

1,2 diazine attached directly or indirectly to an additional hetero ring by nonionic bonding

Nitrogen bonded directly to ring carbon of the purine ring system (e.g., adenine, etc.)

Chalcogen bonded directly to a ring carbon of the 1,3-diazine ring of the quinazoline ring system
Pyrimidines with chalcogen bonded directly to a ring carbon of said pyrimidine moiety

Nitrogen bonded directly to the 1,3-diazine at 2-position

Nitrogen, other than as nitro or nitroso, attached directly to the six membered hetero ring by nonionic bonding
The additional hetero ring is one of the cyclos in a polycyclo ring system

C=X bonded directly to the nitrogen which is bonded directly to the thiazole ring (X is chalcogen)
5-member ring 1,2-oxazoles (including hydrogenated)

The bicyclo ring system consists of the five-membered hetero ring and a benzene ring {e.g., indole, etc.)

Polycyclo ring system having the hetero ring as one of the cyclos

Hinh 47. Vi du vé tinh tht bac phan loai dbi véi ma US 546/332

CLASS 546, ORGANIC COMPOUNDS -- PART OF THE CLASS 532-570 SERIES

ORGANIC COMPOUNDS (CLASS 532, SUBCLASS 1)
. HETEROCYCLIC CARBON COMPOUNDS CONTAINING A HETERO RING HAVING CHALCOGEN (L.E., OXYGEN, SULFUR, SELENIUM,
OR TELLURIUM) OR NITROGEN AS THE ONLY RING HETERO ATOMS (Class 540, subclass 1)

1 .. Hetero ring is six-membered consisting of one nitrogen and five carbons:
329 ... Nitrogen attached indirectly to the six-membered hetero ring by nonionic bonding:
332 ... Plural acyclic nitrogens bonded directly to the same carbon or single bonded directly to each other:

Simple Example: N O CH=CH-C-NH-C-NH,
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MA CHi DAN DERWENT

M4 chi d&n DWPI 1a ma déc quyén duwoc gan vao cac tom tat Derwent bang cac nha bién
tap co kinh nghiém. Chung kha dung dbi véi nguwdi dung cac giao dién tra clru khac nhau
(Dialog, STN, Thomson Innovation). Hinh 48 thé hién ma chi dan DWPI xuat hién v&i tAn
suéat cao nhat trong tap hop dich chinh xac. Nhirng phan loai cu thé nhat dwoc lam ndi bat.
Céac ma nay cé th(r bac nhan biét dwoc, va cé xu hwéng dwa cac dbi twong dwoc chia sé
quan tdm gan nhét trong th(r bac nay, vi du ma B07-D04B dbi v&i san xuat hop chét tiép
theo la BO7-D04C dbi véi st dung hop chéat nay. Trong hé théng ma nay, ma dbi véi thube
khang retrovirus (HIV) duwgc dwa nao & ngay s&m hon so véi trwedng hop ma phan loai

IPC.

Hinh 48. Viéc chon loc ma chi dan DWPI dwoc khao sat.

n

S0
lwong

gl B-a0zB1

al | sosH
al | eorn
al B14-DO7C
II B4-A02
i BM-GO1B
I, B14-L06
d B10-A0B
II BO7-D04B
i BO7-D0AC
i B14-D0EB
i, B14-C03
i B10-A10
i B14-HO1
i B10-A12C
i B10-A19
i B10-D03
nl B14-D03
i BO4-BO3D

i B14-A02A7

Binh nghia ma hwéng dan

Pharmaceutical activities -> Antimicrobials -> Antiviral [general] -> RNA
viruses general and other -> Retrovirus

Heterocyclic fused ring > Fused ring. general [generall

Heterocyelics, mononuclear -> Mononuclear heterocyclics [general]

Pharmaceutical activities -> Hormonal. antihormonal, enzyme inhibitors -»
Antihydrolases general and other -> Antiproteases, antipeptide hydrolases
general

Pharmaceutical activities —» Antimicrobials -> Antiviral [generall

Pharmaceutical activities —» Drugs acting on the immune system -»
Immunostimulant general and other -> Aids treatment

Pharmaceutical activities -> Agonistsimimetics and antagonistsfinhibitors
not covered elsewhere -> Antagonistfinhibitorlantimetabolite general and
other

Aromatics and cycloaliphatics [mono and bicyelic only). aliphatics ->»
Aromatics and cyclealiphatics (monotbicyclic only), aliphatics - with rarer
chemical groups -> Aromatics and cycloaliphatics [mono and bicyelic only),
Heterocyelics, mononuclear > Heterocyclics, mononuclear - sole heterols)
nitrogen -* Pyridine [general] -* Pyridine (optionally substituted)
production

Heterocyelics, mononuclear -> Heterocyclics, mononuclear - sole heterols)
nitrogen -» Pyridine [general] -> Pyridine [optionally substituted) use

Pharmaceutical activities -> Hormonal. antihormonal, enzyme inhibitors -»
HIV integrase inhibitor -> Antireverse transcriptase

Pharmaceutical activities -> Anaesthetics and drugs relieving fever,
inflammation and pain -> Antiinflammatory [generall

Aromatics and cycloaliphatics (mono and bicyclic only), aliphatics ->
Aromatics and cycloaliphatics [mono+bicyclic only), aliphatics - with rarer
chemical groups -» Sulphone. sulphoxide

Pharmaceutical activities -> Anticancer drugs -> Anticancer general and
other

Aromatics and cycloaliphatics [mono and bicyclic only), aliphatics -»
Aromatics and cycloaliphatics [mono+bicyclic only), aliphatics - with rarer
chemical groups -» Carbamate [general]” -} Carbamic acid

Aromatics and cycloaliphatics [mono and bicyclic only), aliphatics -3
Aromatics and cycloaliphatics [monotbicyclic only), aliphatics - with rarer
chemical groups -> Hydrazine

Aromatics and cycloaliphatics [(mono and bicyclic only). aliphatics -3
Aldehydes and carbouylic amides [general] -> Carboxylic amides

Pharmaceutical activities -* Hormonal, antihormonal. enzyme inhibitors ->
Enzyme inhibitors general and other

Natural products [or genetically engineered), polymers -» Animal,
microbiological and general extracts -* Nucleosides and nucleotides
[general]l -> Modified nucleosides

Pharmaceutical activities -> Antimicrobials -> Antiviral [general] -> DNA
viruses general and other - Hepatitis C treatment
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PHAN 10: TONG KET

Nghién clru dwoc trinh bay & day nham dé xuét 16 trinh hivu ich d& nghién ctu bdi canh
sang ché vé thuéc dwoc phé duyét dé diéu tri mét hodc nhiéu chi dinh. Bang liét ké duoi
day dwa ra tém lwoc nhanh vé cac quy trinh dwoc trinh bay.

1. Tim hiéu lich str d&t tén thudc.

2. S&r dung tén lam sang chung dé tao ra tap hop bao vay cac giai doan sau cua sy phat
trién.

3. St dung théng tin SPC, cac mdi lién két trich dan, cac hé thdng phan loai, va céc
céach tiép can khac dé tim ra sang ché vé hop chét nén tang va cac sang ché vé hoa hoc
cla hop chét.

4. Phan loai cac dang hoat déng trong linh viec nay bao gdm céac chi dinh méi, cac céng
thirc cai tién, cac hdn hop véi cac két qua cai thién, cac cai tién vé mat tbng hop va cac
yéu t6 khéac.

5. Phan tich sw phat trién clia thubc béi cac nha nén tang va cac nha cong tac, nho st
dung dong thoi gian, tiép can dia ly va cac chi bao chat lwgng ma cé thé.

6. Phan tich sw phat trién b&i cac nha déng gép vao linh vuc nay nhe st dung dong thoi
gian, tiép can dia ly va cac chi bao chét lwgng, va so sanh gira nha nén tang va cac dbi
thd canh tranh cta ho.

7. S dung sang ché nén tang dwoc trich dan & mirc d6 cao, nghién clru sw phat trién
tiép theo trong linh vwc nay, bao gém sw cai tién thubc gbc va cach sir dung dé diéu tri
trong chi dinh ban dau, cling nhw viéc dat dén hop chét thé hé thd hai cé cac dac tinh
m&i hodc tét hon, cac chi dinh méi dé& str dung thudc ban dau, va cac chi dinh méi dé xir
ly chudi phan trng hoa sinh dich.
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