TR R PT B B0 B3R 4%

(HEER : ai5Es)

AEBAMMALELSALRERZ .o
ER R X INN L

BB BB AZRBEZKR
HEA WA B

wE B R
HRARE  AANMHAZELLRE
HEAR : 91/07/04 - 91/11/04
#E8H V112

Jo
/co?/dﬂo‘?



1

TER R PR & B4R 4

(HEER : aes)

ALZRAMHAZ2ELALRER S PO
BRSNS R

RIEEN - B AZRHBESK%R
HBEA  BE& B
S AN )
HEAKE  £AMHAZELLKE
B R : 91/07/04 — 91/11/04
#4584 1 91/11/12



ATRRAAB SR EBERERE

HERBELE
ALELBAMHAZELLREBRS Y BECFRSE
A% 12 Am4g:0Of OF

HEHEERRHA/BEAES
B AZEBBER/BHER

HBABLL/MBBRY/ B/ BE/ER
BAYBR/IBHEAZEABBERRESR A/ LK #3%/87923199-18870

HEBE 8 (s (s LFE R

HEAAE C 91/07/04 -91/11/04 B ERE LB MHAZELLKE
#4484 91/11/12

2Et A T

Méds BAHEBE  EERRFRGTE

NERE (_BE=ZBF)

(B XEELLREHBESTC  BEREARER
BUNAREESRITERAREARBHRAEHAIABR - BATK
ERKBHAAZESARSL WAEM TERHERME . 58 "%
3 7% 37 8 Y 5o b9 34 Prof Benet Lab #4735 A K » 5 S48

et & B BENERRT e REBAR  BRAELET )
A6 m— it et ARBEYAB Y FILBEL MGG EEM -

AXEFHCEEE L RRKRE TN (http://report.gsn.gov.tw )



% UiF
B O

18 Mk

11

12

13



I

B #)
L2EMMASELLRENBR T BRARRRER
ZYCEAZABEERAAL BAASAMAEERATR
fr o BBSTSREEHRAY B TRFHG RIS BA
REHREWES T FLEH - AHHEQ)FE0AH Y
MRBEGHIFRERAALES LR EHORRARLRRE
FHERROAERRABEAL - BEEEHRAEALR
YWEEREFES BAETHIUEETCRITEMNTE
FG o EEBR HUBRBOREHARSHE dNBRERKES
S ERRFHPANBABOAET > BLHNARERA

RS RITERAKERREH R ERASAAR -

A &R

BHE (Ju—) ReE% 002640 S5 £ H B4 % - BEA S /v
HRSE IMELANEAFD BHXERINAT—FL
PuBfERBEAARLBESL L BREKSLATHBEIATF
BHEARREEEEER - AANMHRZESLREGERYT
o BREMEARER  ARRBEARAE > LEERSE®
fir - HBLTCEHEGHRE  EFHAREERSRARAN
EAEBFHEHFRRRARES o BEHERATLE -

4



5
TR M Bt BRALEATKES —LEFAEBRYHE
BARERBREHR - HRERREHA AR —BRALEH
BA Meld Ty #RE, H—BR TRRAM BN

By MERBRENEEABNER  RERBARRAES -

-~  BHHEBMBERR

BHBEBOMFLERLBERERERER  RELEE
BAHTEH - ARAFEANEBABEXBERARAIZRAGRB £
B~ 5% A8 AN BERYE  FEHMERHTRLEET®
GAE I PRESHF BGAEEMHETRESFHEREFESR
HAERBEAATA (LX) EFBE2HERAAHMEA (RE)~F
BHERLEENARMEQRBEY  AREAARARN =+ =8 £45
AR—BA+tELEHRBITHH TR BRESLLobHHENLES
REBANBXEMKR - FRICEEHTS T BB HT o2 B
T L2-ZEUR AL A Y REREBREMTAY  REAGNASS
Bibed 0 Biubdh  2-F AR 2-HEF AR BFR LRSS
Yo BFBRAKEE 225 BRAA) — L AARBLE S v 83, 17-
B BFEETAEDE -

HN R R A G ABEE Foye ARHBHADRBA KL



ZHRARBE AL, FE&EME Y BEA mercaptans di-» tri-sulfides »

phosphorothioates » alcohols » acid hydrazides » imidazoles -

benzofurans » amine oxides * #, thiazolidines #1/LZ WY - M

BABEB Y FAAFEER  SEFRLERHCHNILENY

CRERBHAHBETRZIFRARELT :

1. &84 % 3(Protection by Anoxia or Hypoxia) : #8545 £ £ 850 F
FATERZGERLAGSRKETZIHEEAR 23 4 —tbigy
B # BI(RSH) AR 8 AR & S B KA SRR SR K -

4RSH + O, — 2RSSR + 2H,0

2RSH + 30, —— 2RSOOOH
2. &4 S—S 43 (Mixed Disulfide Hypothesis) : 344 b5 % #]-4 SH &
A W2 FE 5 F(Protein-SH)¥H 85 R B 5542(5—S) » B &k
—B4R > MERRFTZ—BRTXAMRSO) 5 —HRF
BRARFRR SH & » B Protein-SH - F 424 M F > A S—S

Sl e AR RRSH A -



NH;-CH,—CH,-SH

+

Protein—SH
"NH;CH,CH,S03
+
protein—SH
+
HO, NH;
+ H,
HO* H,
etc. —? +
protein NH;CH,CH,SH

+

protein—SH

3. 45E» F 54 3. (Modes of Restoration) © 4% &3 45 44 2 # 38 & B34k
ReRADE,»FRAMAEBARe) > ReAZAkABA R
{6(R-R)» & 52 8AE A - #7 £ R BRAIKR-0-00) $2 44 b5 # AI(R’SH)

BEHEAEBAR)ZEBARER-O-O0)R - LFRZ

RH — Re + He
Re + Re — R-R
Re + O, — R-0O-Oe

2R’'SH + 2Re — 2RH + R’SSR’
2R’SH + 2R-0-0 - ROOH + R’SSR’
4. 4412 k24K % R (Biochemical Shock) : 48 44 By 3 &l AL £ 2 1
BAAHS THRAZRZZIHA > AR I@RHAITE

¥ BREHAILEHZAA 0 R34 RNA-DNA 55 > B#

7



RIEGA S RZBIT Rl A RAGRBTHEEL > 75
TR EMBFERKRE N 4 thiols 4 K 4o Glutathione £AFx % A
;P
WA LEFHRERBB T LEHE THRECHAR TR
BHBABEAFTEI O AHREIETZATF Bk RRMARE
HyRBOARLAETERELSAECDHABGLENEF -

S RERVMBABERR
LFRAERBRBEPOCRAREL 197 FANFE L

FBEARREEA 2000 FRAATEERL LB AR L £
BB 19T FAANTELENARSEH > 228 2001 %
BLA -+ AEETALBRE  MENEN 2EERARE
ABERES EHAE BLEREFHINMHFTARE -BTE
BERS  RAFSFASOREFEFTETEEHEINA
FoEHBFRABBRLR - A ARAAGA RG] ABE £ RIEAH
SEBERNEEERRFY THHFAREFRIAEF EHH
REAGR B EERA SARDECENFR -RTHFTN £
BERRBREXEAREEN T HRBRAMAER -

RA SR HIV RESEDT o B HHRB&EE T4 Bl

8



9

(nucleoside analogues reverse transcriptase inhibitors) ~ JE 4%+ $8 R 4%
8% % ¥ #1& (non-nucleoside reverse transcriptase inhibitors) & %& & &
F¥#1B| (protease inhibitors) % = K% - £ —HE WX H B R &
B %% %l - A zidovudine -~ didanosine - zalcitabine ~ lamivudine -
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Global estimates

+ Updated: Dec 04, 2001 As of December 2001, an
estimated 40 million peaple are living with HIV/AIDS.
These include 2.7 million children under fifteen years
of age living with HIV/AIDS and 17.6 million women.

+ A total of 5 million people are thought to have been
newly infected with HIV dwring 2001, induding 1.8
million wamen and 800,000 children under 15 years
of age.

+ The total number of AIDS deaths in 2001 was 3
million. Around 580,000 children under 15 years of
age and 1.1 million women died of AIDS during 2001.

+ Since the begimning of the epidemic, more than 20
million people have died of AIDS

r Replication Cycle of HIV-1




Nudeoside/Nudeotide Reverse Transcriptase Inhibitors

Brand Namse Compuey
Retrovir dovadies AZT & DV GlazeSmihKilne
Eptvir [ 3TC GlacsSantthKline
Combivic ddevadine + busivadine AZT +3TC GlarsSmithKine
Ziagen ahacrtr ABC GlareSamdhKlue
Tateivtr shecavis + dovading + | ABC+AZT + GlaanSudthEline

mdvline STC
Exd ralcitakine %4C Rocke Laberatectas
Videx Bdmmecine ] ‘Bristel Myers Squibh
Vidx Didamerdne: delayed-rdense - Bristal dyens Squbh
enpoubies
Zerit staradiue. «T ‘Butstel Myers Squibh
Viresd temefovie Bis(POC) Cllend Schemees
PMPA
Costrach comtriciabine ¥IC Trianghe Pharmacenticals
waderovie DAPD Triangle Parmacenticals
L—

Non-Nucleoside Reverse Transcriptase

Inhibitors (NNRTIs)
Generi AR Ph atica]
Brand Name "
Name on ‘Company
Boehringer
Viramune mevirapine NVP Ingelhei
Rescriptor delavirdine DLV Plizer
" Bristol-Myers
Sostiva efavirenz EFV Squibb
(#)-calanolide A | capr (o4 Plizer
Protease Inhibitors (PIs)
Brand Name Genenc Name Abbreviation | Pharmacentical Company
Saquinavir
Invirase (Hard G Cugy sQV Roche Laborstories
Saquinavir
Fortovase (Scft Gel Cap) sQV Roche Laborataries
Nonvir ritonavir RTV Abbott Laboratories
Crixtvan Indmavir DV Merck & Co
Viracept nelfinaviy NFV Plizer
Ag p APV GlaxoSmithKiine
Kaletra fopinavir + ritonavir LPV Abbott Laborstories
GW-433908 Gh Kiin:
TPV
ataxanavir Bristol-Myers Squibb




+But these AIDS drugs aren't perfect.
They showed side effects.

+Worst of all, the AIDS virus is rapidly
developing resistance to the drugs by
mutating into forms that can't be defeated.




T-20 (pentafuside, enfuvirtide )

+ The first fuston inhibitor, developed by Trimeris
Pharmaceuticals and Roche.

+ T-20 is currently beng tested in phase IV/III trials
evaluating safety and efficacy

+ The drug must be taken by subcutancous injection (90
mg dose to be imected through 2 single injection twice
daily)

+ T-20 may be injected mto the thigh, arm or abdomen

S-1360
+ The first HIV-1 i inhibitor with low molecul

weight for oral use, synthesized by Shionogi & Co. Ltd.
and is under clinical development in the United States

+ Acts at the first stage of the integration process

+ S-1360 showed potent in vitro integrase inhibition with
an [C50 of 20 sM. The EC50, EC90, and CC50 values of
$-1360 in MTT assay (MT-4 cells infected with IIB)
were 200 nM, 740 nM, and 12,000 nM.

+ S-1360 was synergistic in vitro in combination with
varions NRTIs, NNRTIs and Pls.

L-870,810

+ Developed by Merck Co from a class of
compounds called diketones.

+ Acts at the second stage of the integration process

+ Appears highly potent against HIV-1, with an
IC95 of 102 nM, compared to an IC95 of
approximately 12,000 nM for the Shionogi/Glaxo
SmithKline integrase inhibator.

+ Phase I studies in healthy volunteers have begun.




Reasons of HIV1-IN as
Potential Target for
Antiviral Therapeutic Agents

1. The integration process is
essential for the replication of
HIV.

2. The enzyme appears to be
absent in the mammalian host.

Reaction Mechanism on the DNA
Integration of HIV-1 Integrase
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4-hydroxycoumarin

ICso( 12 M)
3%p i strand transfer
1.5£0.5 0803
Pommier et.al

Ref J Med Chem. 1887, 40, 242-249

Some Known HIV1-IN Inhibitors
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Synthesls of Target Compounds
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Summary

+ 4-Hydroxycoumann dimer bearing aniline mustard
moiety has been prepared successfully

+ Introduction of aniline mustard to coumarin dimer failed
to significantly affect inhibitory potency.

+ This indicates nucleophiles may not be properly situated
in the in-IN complex binding site or a probebly
non-nucleophile or hydrophobic region exits at the

in-IN lex binding site.
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8 esis of Target Campounds
Reaction Scheme 5
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Syathests of Target Compounds
Rezdion Scheme 6

5 ¥
oo c.c
0.0 BOH
2 w . a
O O R
o
o
R=H CLOLCHy OCH;
HiV-integrase inhibltsey activity
o f¥-Proceszing)
3: }5
—~on {"‘
10> Tyl rea- o
c 3: c
a B
?@@ > o
e 28g Cu=2908 [T
3 oK 3 Osen,
“f s §
[T - 3250
Tasget Compounts

?,\' TS vy i

S oo Frreag 1314 ob
Oy
o

12



Conclusions

+ Current ent:-HIV drugs mhibt the performance of two enzymes
1e. reverse transcriptas and protease Integrase mhibrtors will
give doctors new weapons sgamst HIV

+ A systematically chemically modified coumarmn dimmer and

1 have been synthesized

+ Several modified novel compounds were potent agamst HIV-1
IN with ICg, 0 5 M.

+ Compounds with an aryl-sul d lmker p d poteat
mhibitory activity

+ A benzoyloxy- or sulfonyloxy-lmker seemed necessary for the
mhibitory activity

+ This S.AR are useful m future studies concerned with the
development of potent new HIV-1 IN mhibitors
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