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Figure 1. Structure of PD 404182 (1), and the Potent
anti-HIV Derivatives (2- 4).
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Figure 2. HPLC Analysis of PD 404182 in medium.
HPLC conditions: 5-60% MeCN linear gradient in 0.1%
NH; aq. over 30 min.
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Figure. 3 Structure of Compound 5.
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Scheme 1. Synthesis of aldehydes 5. Reagents and
conditions: (a) hexamethylenetetramine, AcOH, 110 °C
or 130 °C; (b) Mel, K,CO;, DMF, 1t; (c) FeCls,
NH,NH,-H,0, activated carbon, i-PrOH, 80 °C, then
4AM-HCV/1,4-dioxane; (d) EtCOCI, pyridine, THF, rt; (e)
BnBr, K,CO;, 60 °C; (f) CBrs, Et;N, EtNH,, PPh,,
CH,Cl,, 1t; (g) H,SO4, HNO;, 0 °C to rt; (h) Fe, NH4CI,
i-PrOH, H,0, 90 °C; (i) EtCOCI, Et3N, THEF, 0 °C to 1t;
() EtOCOC], EN, THE, -10 °C, then NaBH,, MeOH,
0 °C to rt; (k) PCC, CH,Cl,, 1t
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Eu (R = NH,) E15 (R = CH,0H)
13 (R = NHCOEY) 5f (R = CHO)
OH OH OH
g NO, NO,
e
CHO CHO CHO

5h

Scheme 2. Synthesis of compound 2. Reagents and
conditions: (a) PhNHNH,, AcOH, MeOCH,CH,0H,
105 °C; (b) PPhs, toluene, 110 °C; (c¢) n-BuLi, THF, 0 °C,
then 5d, THF, rt; (d) TMSI, MeCN, 80 °C.
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Scheme 3. Synthesw of compounds 3a-3c¢. Reagents and
conditions: (a) R*-NHNH,, BEtOH, rt; (b) 5, PPTS,
toluene, reflux, LiBH,, THF, 0 °C to rt; (c) 5, TsOH,
toluene, reflux, then NaBH,, EtOH, 0 °C to rt; (d) FeCls,
NH,NH,-H,O, activated carbon, i-PrOH, 80 °C, then
4M-HCV/1,4-dioxane; (¢) RCO,H, EDC, HOBt, DIPEA,
DMF, 45 °C.
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Scheme 4. Synthesis of compound 3d. Reagents and

conditions: (a) Ar-B(OH), or Ar-Bpin, Pd(dba),, PCys,
K5PO,, 1,4-dioxane, H,0, 80 °C.
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Figure 2. Structures of compounds 2 and 3aa.

CN H CN n
T\ 4 \\(\ M \\(\
N\N le} N\N N le)
OH H OH
o 0L
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2

Table 1. SARs on linkage moiety.

compound ECso (uM)*
1 0.32+0.04

2 0.44+£0.12

3aa 0.36+0.11

“ ECsp values represent the concentration of compound required
to inhibit the HIV infection by 50%.

T ALke (Figure 2), AT LU HE
w2, RO -7 /7Yy — &R R
T HHEY 3aa 1TV T L YV — KMEEW 1
WCICET 2IEME R L, ZhbDOEENRY
7 VREEOEMEE LCHIHRETHD Z
EDRIB XN (Table 1), £2 T, L0IE
MRS 3aa & b & \CEETETEAHEIMIE &
B L7,

Table 2. SARs on benzyl group.

CN R

hat

N‘N N 2
H R

@ ®

compound R' R? R} ECso” (UM)
3aa NHCOEt OH Cl 0.36+0.11
3ab NHCOEt H Cl >10
3ac NHCOEt OMe CI >10
3ad NHCOEt OH H >10
3ae NHCOEt OH Me >10
3af NHCOMe OH (I >1.0°
3ag NHCO»n-propyl ~ OH Cl 3.30+0.89
3ah NHCO#-pentyl OH Cl >10
3ai CONHEt OH (I >1.0°

“ ECsp values represent the concentration of compound required
to inhibit the HIV-1 infection by 50%. ® Cytotoxicity was
observed at 10 uM

9. AEORP OB EOBBREORE
WEERMEZMRET L7z (Table2), £, KM
Er/noEeBRELELE A, EERHE
&K L7z (3ab, 3ad), #EWT, KEEEZL A
FA, b LI, ZuuiE AT VA
B LIZN, WTINbEEIEZmELR1o
72 (3ac, 3ae), ZiILHDRERIL. KEEES
suauiER, ENSEOMEERAZICE
WTEERREZREZLTND I L ERE
LTW3, T, 7 RE&EIZHOW T
L7 LLAERL, TAF/VEEEL
LA, B LEBATHLEHITET
L7= (3af-3ah), 728, L&Y 3af & 3ai

_7_.‘

T 10 pMIZB W CTHIRREMERTR D bz,
wIZ, BT —NVEREOBBRENREEZR
LT, 3-ATFNER AT JEEREL
7= A IEENRKIBIZIET L (3ba,
3bb), F£/m, NP UVBOAFILESLT S
AT UBRAOEMR, 3-AFIVEOTTF
WERLT 2= VE~DOEH, 7 /KD R
FE U HINVR NV EADERE X SFE
Bt 2T o= EEEIRmEL2 o2
(3be-3bg),

Table 3. SARs on pyrazole ring.
rR2 R®

>l_§\ NHCOEt

NN

N H/\Q\OH

R1
Cl

compound R! R? R’ ECs” (M)
3aa Ph Me CN 036 +0.11
3ba Ph H CN >1.0°
3bb Ph Me H >10
3be Me Me CN >10
3bd c-hexyl  Me CN >1.0°
3be Ph Et CN >10
3bf Ph Ph CN >10
3bg Ph Me COMe >1.0°

“ ECsp values represent the concentration of compound required
to inhibit the HIV-1 infection by 50%.* Cytotoxicity was
observed at 10 uM

I, BTV — )V N-1{D7 = =)VE |
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o= VEEREALLEZ A, 3aa ERIZEDN
BUVEET BT OFERPE LN (3cb,
3cd.3cg), —F T A RFVESLT o EE,
Ny FdaAFLE =he&E TEF
VTR ) EEBA LSS CIEEDET
MR b7z (3ca, 3ce. 3ce. 3cf. 3ch),
ININAL, AFALAD A FIVEOE A GIEME
PMETF L7 (3ed, 3¢j), F72. 30L& 5£L
PUr7uaall LicibaETH, IEHEDIERT
BRH N Bek), 7= EE ST
FNE, U ULVE XU o VI ES
Lic b ZAEMIZIET L (Bel-3cq),

BT, BHREEERLIZE 7 2=
K 3eg b &I bR b EIEEREREE]
BIF A, m-T = = VEOBBRESE S
WA L7 (Table5), AV MM, AZfL, /X
TR FENFNA RFUE, ATFE, 7
nREFEALLLHFERDO B, 0-/ 11
K 3de TIITEEDHERF SN, AXAL. b L
SEFERFAICAFNVEEEAN L TLAEHT
IXEEDR LR HiL7e (3de, 3dh),
Eh U7 aaR3dj bEVIEEESR LT,



Table 4. SARs on aryl group on pyrazole moiety.

CN
\/__g\ NHCOEt
N\ N
¥ H OH
Ar
cl
compound Ar ECs" (uM)
i “R
3aa R=H 036+0.11
3ca R =0Me >10
3ch R=Me 0.37+0.11°
3cc R=Br >0.1¢
3ed R=F 0.33+0.12°
3ce R=CF; >0.1°
3cf R=NO, >1.0°
3cg R =Ph 0.13 £ 0.03¢
3ch R =NHCOCH; >10
3ci >1.0°
Me
3¢j @/Me >1.0°
3ck /@\ >1.0°
cl cl
3d O >1.0°
3em OO >1.0°
3en | SN >0.1°
P~
3co l X >10
_N
3cp ] SN >1.0"
P~
3eq >10
N NS l

“ ECsp values represent the concentration of compound required
to inhibit the HIV-1 infection by 50%. ® Cytotoxicity was
observed at 10 uM. © Cytotoxicity was observed at 1.0 uM.

Table 5. SARs on biaryl group on pyrazole moiety.

CN
NHCOEt
yﬁ\ﬁ(;ﬁ
i Ar
compound Ar ECso” (UM)
3da / R R=0Me >0.1¢
3db R=Me >0.1°
3de R=Cl 0.25+0.13°
3dd R = OMe >0.1¢
3de \©/ R = Me 0.06+ 0.01°
3df R=Cl >0.1¢
3dg / R =OMe >0.1¢
3dh \Q R = Me 0.10 £ 0.04°
3di R R=Cl 0.1°
/- cl
3dj \C[ 0.05£0.01¢
cl
3dk / >0.1¢
3dl /\O >1.0°
_N
3dm m >0.1¢
s
N

“ ECs values represent the concentration of compound required
to inhibit the HIV-1 infection by 50%. ® Cytotoxicity was
observed at 10 uM. ¢ Cytotoxicity was observed at 1.0 pM.
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SEHRIEE 3 : R CXCRA HIFlDZR
EtE - FEYEhRE ST

A. BIREM

FTHL CXCR4 #5914 OB ZhHEFHm D —BR
E LT 22 FEE COMRIZEB WA
#1172 FCA003 [cyclo (D-Tyr-Arg-Arg-Nal-
Gly-y[-C(=NH)-NH-))] @7 v ~ g Cco
CEMFMEITO & L biT, w7 A EBHER
AR G%OMTENRE, FFiRE OBIEAN O
EAEAZRET D LICLy, EyEhgic
BT 2mRAEED,

B. BIRAE

CXCR4 BHiFIDT Y hIFERTOREN
Eaaii

FCA003 Z#KIEBE 100 pg/mL & 725 X5
125y MIEEIZESAN L. 37°C T 30, 60, 120
SREIA VF aN— g L, BRIGER
IZ 100%TFA ( RV 74 o EEE) % 5 mL
WL CiRE#., 4°CT 12,000 rpm T/l
L. EEZENY LT HPLC 587 L7z,

CXCR4 #EMHFIDT D RBEHDMTERE
H#EFE DT

FCA003 Z A A /KIZ 2 mg/mL L7225
XIOWEMmL, <7 ARZEE L (02
mg/head), R T X —VIRKEET T, $%K
BARIEER L 0~ LR U= R RN &
0514 5, 15, 30, 120, 180, 240 434 |2 £
LTz ~NY VR LT = — T AR
OENY L 72 BV 50 pL 12 100%TFA % 5 pL
W LT, 1BA714 4°CT 12,000 rpm Tl
L CEEZEEN L, HPLC 43#7 L7z,

CXCR4 HEHEIDIIVRAEBEERODIREEE
fish PN = B0 7E FRER

FCA003 Z#& 51, il - fR4F L7 IThE
EBIBROEREEZRER, £ 100 mg D
K& 28 By MR A = — 712 A
iz, AHEEHEK 0 UL 2z, VU 2=
TE—XEEMN (1 ©—X/Fa—7) 4,
TISSUE LYSER II (QIAGEN #t) (& CHERE
L7c (IR8hEk 25 [B/AD, 2 70fH) . B2ic
4°CC 40,000 g 127C 30 4yfisz s L, 3% 100
ul Z[EY U7z, @ 0EY L7 B3 100 ul
IZ 100%TFA % 10 uL #sh0 L, &% 4°CT
12,000 rpm Tim.O L C EEZEIN L, HPLC
SR LT,

C. #&8

CXCR4 EHFIOS v FMEFTOEREN
il

B e D FCA003 % HPLC H5#T L.
P EEAEN L TRES LV EBTFEE
FEHLEEZA, TRRO L) REAEE
EDEENRD b,

i BFE R
(min) (ug/mL) %)
0 104.9 100.0
30 1033 98.5
60 922 87.9
120 65.0 62.0

CXCR4 #EHFIDRY 2 RAF SR QMPERE
HEFE D ST

BEL MR o FCA003 % HPLC 45#7 L.
P EEAEH L CHRER LY mPRE
EFEHLIEEZA, TRO LD BRERF/-O
A BFEOEENRD b,

R Rl
(min) (pg/mL)

0 100.0%=0.0

5 10.2+2.0

15 7.1+25

30 65222

120 2.1+0.6

180 19x1.1

240 0.6+0.1

s AMEEEZ2mLE LTCEHE

RXE 77 712 X DR EHE S —MED
OB AR LT 2 & A FCA003 138k
RN R EH# . N2 H ~ Y
— T D E BRI SN, £ T,
one-compartment PK model (Z L % B fEAEHT
R LTz, EREBRICZART —F~D
=TT 4T 4T, PK RTA=ZD
BT B RN 0 /T & IMULTL %
R L, 7y —& L Himiii & 0—Z (G
BRER) IRAFTHY . FCA003 i i
E - #ERE T one-compartment model T
BHTEXBZ ENRB I,

CXCR4 #HEIDR I RBSR DT E T
BN = B 5E R

BER M BRI L7 ATl R OV i L
FRL2Y 7 vE HPLC ofr L, B —7
mHEZ B L TRER L0 FEE CBEA
DILEMELXEH Lz, BRHOREE &b
2, FFig R OV g R R 12 FCA003 D4y
AR LT,




FeF ] iy 4l EigF Mg
(min) (1g) (ng) (ug)
0 0.0 0.0 200.0%
5 12 0.1 204
15 1.1 0.5 14.4
30 0.1 1.0 13.0
120 1.7 3.3 4.2
180 13 43 3.8
240 13 3.4 1.2

tey AMKEE2mLE LTHE

D. &

iykmﬁ¢fﬁﬁaﬁiwxmmmj

131205 D RS TRUDEFEEZ R LE D
EDB, Ty M TOEEHITHI180
4y EHEE S, SERMEERIC SR 5 M
FRIBEE |2 D & | one-compartment PK model
W2 K DENREARAT & e LT,
RFEHIRPRART A — X ILLTFD@EY T
H5, TEEBE200 pg/30 g/l &35 & Div
= 6667 pghkgk 725, HEE S FIHIRE
(P1) 25Cy = 9.7 ug/mL72D T, 5SHER
(Vg) 1IDiv/ICo=684 mL/kg& 725, Z DIE
I~ v ADEER 2total body water space =
725 mL/kg & FERFITIEVETH D Z &b,
FCA003 /I EHENICEH ~SMT 5
HOEHERI ST,

HUHD (t,) 1356.8%y. IR
(MRT) 1381.943 & 72 0 | FI1REfE T iR
ERERT D &), BIRER 5% O Tk
EHBEZ TFRLOTWERE 2oz,
27 7 U7 7 X (CLy) 13835
mL/min/kg & 72 ¥ . = 7 A O FF g L 7% 2 EE
(90 mL/min/kg) <> B g M i K & (65
mL/min/kg ) REREKIE®REE (14

mL/min/kg) & L L TH/ASWEETH Y |

ZHUEEBRICKE e 7 VT 7 A HE
Tl erotz,

A ER M BF R COHPLC-UVAS T F ¥ — b
6. 5,15, 304 TIXFCA003 D B — 27 D
DIIRD LN BREDITIT LA CBES
9, 120, 180, 24043 TIXFCA003D B — 7
DORAE EBIIRFEME B A E—7 D
HEIABE SN, Z1din vitroT v H L
W EMERBROBRLE —F L,

FCA003 D= FAEHEEFLEEMED 1Cs 1E
1294 0M TH Y., TS FEEHK 1,000
& L4 0.01 pg/mL IZAE¥ L, S EOMm
SR B A B I R A MERE LT
HEWHBERIND, I HIT, Cpi) =
Corexp(-ke*t) DEFREMDNLEET 5 & ICs
BLL B MR E & el 4 2 Ref 13 54

KO TH D & TRIN,

F 72, FCA003 %~ RABREIREEEE
L 5,15,30, 120, 180 522 L 7= iFlE &
O g L v sERL L7y > 7L % HPLC 04T
L7-fER. R OER L &b ICERE O
figilZ FCA003 23R & 4v7z, Z DFERIT,
FCA003 DSFFARNBGEE 514 1230 e
B 2T L EFEL
N EEZBND,

(REE~DEE)

B EBRIL, TS5 Ch D REER
KEOREMEREZESIZL > THEI L
2B REBR T A KT A ZESWTENC
e L7z,

E. #&R

FCA003 % 7 v MIAEFIZHIML TA &~
¥ 2 _X—3 g %, HPLC o#rzaiTo7= &
A, 120 SEIICK 4 BIRRENRSRIND
T LANVHIBE LT, £, FCA003 % Bk
54% . fEERRUICER L 21TV, Eo i iR
EOHBARBELZE A, HONEY
NEREGHI ) — AT A Z & B HERI S T,
X HIZ,FCA003 # Exflkix 5 L 5, 15, 30, 120,
180 & DFiE L OB+ D EAEE EE
SGTLT-&E 2 A, BFEoREE & HICE R
K ORI FCA003 23 HH & iz,
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FAEFZERFHIEEMEE (BIZEEABHEETIIE )

SRR EE
FRUERN T 2/ ke e B & U7oh HIV AL SEEA o B 38

MRAERE  mERFEV A VAR T
WSS | ESIRYEM SR A — k&

BT AROHEFFEOKRK BAIL. HiR CXCR4 BHLEA KRH-3955 Z A1 %k & L CERBRE N T 3RAIm
HEFE TV, MHEERO Y — o OMMESE 2 BT 5 Z L2k 0. L0 Eo Iz < VWEEE|
DERFCMHELER AT — L OFREITH Z & Th D, H22 FE 1T KRH-3955 & KRH-3148 (5 BREH]
& L. AMD3100 & AMDO70) % FHV N7z PM1/CCR5-NL4-3 DREYLRIT L A HAIMEHE EER (S
) 2 4E) TE LI BYL D S HH L 72 DNA 12DV T HIV-1Eny S8 2K % PCR 1EIC THENE L.
COEIRICERB SN EREMEN Uiz, TORER, B ON7mHE HIV-1 #£® Env fEi O V3, V4
RS LB ENRBO S, WTILo CXCR4 BEEFRIH HEFE S L7t HIV-1 3k Env #H#t
ZEED TXTD CXCR4 FAEANCK L CRIBHCMEZ BE L T D Z EBHA LN L, H23 FE
TlL. B 57 CXCR4 PFREAIME HIV-1 #£D HIV-1 =2 L& 7" Z —FHREIC (LR N2 & 2R L
Teo H24 FEEETIE, 1) T HIV-1 B3E Env FE# 28R & 97X C D CXCR4 BREHIZ K L C RIFEFIZ i
MRS L CND & 2 MMEREEIC ] L7 PML/CCRS MR A IV CTRESR L 72, & B I ik HIV-1
FH 3k Env FB#2 X BRICEB W THRIIZ gpl20 V3 — 7" % = v h—7 & 95 RFIFRIC S § 5 BN
LS ERLTWS W) BEREWER 257,

A HREE® ,

AHFZE0 BN LWERBFEEZE T2
HIVBEZEA & U CTEIRF X415 CXCR4 FREAIC
X9 A M HIV-1 2558 L, 0L E D
PRE— RS T+ 5 Z itk -
T RHMROIEEEZZE LR R Y —
COFEEENFEE T ETH D, MEE
Lk, F£RAFZEE (BF) 7 L psBEs Lz
BORNMEEZRT 2 EEOEEME CXCR4 BE

H22 EBEI BB L 7= CXCR4 BEEXITHME HIV-1 &k
FSED Env #A# 2 NL4-3 (BLOSHRE LTo
NL4-3) O FfHiifEsmiliie TIM-bl ke

(NIH AIDS Reagent Program X ¥V 435&) »i=
B & LT, 1) gpl20 V3 —7"% =t b
— ST AHRFHAETHD 447-52D (Polmum
Scientific). 2) gp4l DIEE@BEEIEL T
B R =73 5F MR TH D 2F5 (NIH AIDS
Reagent Program) {Z-D\>T w7 A JL A B D

=X KRH-3955, KRH-3148 %, XTPREEA| L L TR ERE LT
“C AMD3100 & AMDOTOfE A U 7=, AR AOARAR I (TR COEE)
PM1/CCR5 #lfa A HIV-1 IZ NLA-3 #E&fEFH L AR A AT ET AR AT 4E /2 4R 2
2o A NVAIKREHREESE TN (K 19-6 B

FOK 17-23) 1FH, MHLx DNA EBR OB

B. WrEFE VIARMFZEATICHEBIAGR ST D (B 19-63

(1) H22 FEEIZ/ERLL 7= CXCR4 PFREFIM M
HIV-1 #RE 3D Env #H#2 % NL4-3 ¢ CXCR4 BHE
FIRSE M 2 M PERS I fE L7 PM1/CCR5 flifa
GERBFFRE REARK-BTEEES5)IZE 5T
M L7, U A L AIE RN EITE M O M L MTT
RENZ L - TITo 7,

(2) CXCR4 PHEAFIM M HIV-1 BRD FFnHiAmk
= ER

ESN

C. TFEER

(1) H22 EEIC/ERLI L 7= CXCR4 PHEHIM M
HIV-1 ¥REE 3D Env #H#E 2 NL4-3 @ CXCR4 [HE
FlEsz % (PM1/CCRS flfR & V7= EBRFER) -
MT-4 FIRZEOMBEE L THERLAES L IF
WEEIARIZ, PM1/CCRS fHfEIZB W THWT o
CXCR4 FHEHI D> & #7538 S 1172 CXCR4 BREAITR



HIV-1 3D Env $E#2 2 NL4-3 $ 4 FE$ =T D
CXCR4 BREANZ R L TR EAImE ()
PEELTWE (F1),

(2) CXCR4 BHEAIME HIV-1 £k D R FnfLiE
ZHERER

WAL CXCR4 BREFI M HIV-1 BRI 3D Env
FEHLz NL4-3 & gpl20 V3 —T %2t h—7F
LT B RTHATH D 447-52D B L gpdl D
REEEE T ELZ =Y b —7 &9 5 RFnhiE
Th D 2P 1Tk RSN EH LT\, &
12, KRH-3955 & KRH-3148 it HIV-1 &k sk D
Env fB#2 % NL4-3 1&. 447-52D Zx%F LT 5-40
fi, 2F5 2% LC 5 & & BRI F O HFIHLIA R
ZHNER LTV, (E2),

D. BZ

A E45 B 7z CXCR4 PREAIMHME HIV-1 D
Env $EILOZE BT Env 289 L4 5 L
RIZxT 2SS BOIERTHY | EE
(2 HIV G (RN C4 [ElfE i L 7= CXCR4 BEE
Fla®ZEEe LHak MR L THERSND
FEEMEDS R X Tz,

E. #58

AERBE L TCWA 4FED CXCR4 BHE AR
HIV-1 ¥k Env fBIEF 0 V3, V4 SRS L
THRDOLNERIT Env 2R &+ 5t fnH
BICRTHRESEEEEOLIERTLHDH b
B BT o7z,

R AERIEH
ALY

1. CACRMEE RIBBEHIV- 1 Enn SIS R BR D B BOXCRAEE R e T LB E

EG. (M) in PME/CCRS cwils

Vieus KRH-3555 Hald incressal HRH-3148 AMDI00 AMDUTD T4t
NEA-3 1im 45 (100 CBSL1G 224000 250500
#L4-3 {passage contrat} 14013 G220 87{18) H50{2.3) 44 {1.8)
KRH-39557 ER:RERM a5 {19} 724013 335 (15; 123 (4.9}
KHH-31487 1t 12929} 834 (15} 451 (28} 172 (6.9
AMO3100Y 83157} &7 {15} 670{12) 243 (12 107 (4.3}
&2 CXCRAFBEMEHEHIV-IEnvEBBABRNEBTNNALCHTIEZEOER
104 (M} in TZM-bi cells
Virus 447-52D (fold increase-Expi 447-52D (Exp2} 2F5
NL4-3 1.6{1.0} 3700 18010
NL4-3 {passage control) 1063} >10027 36(20)
KRH-3955" 0.04 {0.025) 0076 {0.021) 0.26 (0.18)
KRH~3148" 027017 0.27{0073; 0.4310.24;
AMD3100” 1.2(0.75) 076021 0.81{0.45)
AMBO70° 38024 3.4 (0.38) 0.96 {0.53)
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