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Ae fd 2o HFum XA = 53 7E9Y 60/648,027 (20051 1€ 28

7] & ¥ of

B owge d-Ag AEUE © Ad-A8 DB BAE HPE B ok, 3] BPERe & $
©olelez, AE Bol HIVY A4S 9% Aot B dwe W ) SrEel Az P, 3] BEEe
£ S Wd, L HY 49 2w AW g, dE Sof AIDSE oASAYG dgs] 9@ 37 s
AHg el B Aot

I

AT WHZAF npelg = (HIV)E MAH R gyl Algre] €. Atdle A9 RE JetZhE B
Har, AAANA F 4919 Al B olFo] HIV/AIDSH Z& =2 2opzith.  2001del, 5wty o] Algho)
HIVE A2 #ZaEdar, 3Wwmge] A<l 9 ofo] HIV/AIDSE Abgaleith. AIDSel Z& A& Aolrb= Apete)
1/30] 15-24A0ltk (AlAl B 719, 2001). HIV/AIDS X B8A7} EA8kAw, @A X 5o A&5E B
B R8s Yehla, % oE UAS fEste A7) ARE Qsta, AAREE wlolgAE ods] 4™

AZ1A =t

A AIDSE 1 A Be A 7] Fo] HIV-1 £& HIV-2 vle] 9] HF Avfet}. wlge AF F7]
Eouge BE e g Ao gukmde) Y A X o] (D4 FebAzte] Aghs B wygLs £F
A T-4 FEF WY A X FHAA7|= o2 AZGTE, do BEEd, vgee 19 oy IS @
SA7IaL, w5 AlEe] v W JFste]l o] RNAS B9AY. HlElR &4l AHAbE A= RNAS @4 DNA

RNAE B, A2 DNA 2B AP, o)Al o5 2] DNAZ}

2 AAehE S AARE. Hlele
AN AZ FAA W= FFea, 285

192 QS s ol8d.

1o,
=
)
>
N
N
jur]
I

o
o

of AldollAl, RNA EFelwEbAls E@E DNAS wholejs RNAR AARgeh.  whelel~ RNAE A1 gag-pol &%
gEuwds Wod, ool tFuMAL HIV ZReokAl Fao] o3 duslo] A& wloly s vl
S AT ek, HIV ZzepAls vpole s ks & #EAYD & e whelg s AsAre A

o Ae) AxFelng 2AsE Al gtk

dlelel szt Mol T AZE RRAA Folr] mEel, AR ML Holt A A WelA) wrge 3
w5 ALt ES, AR e 948 Axsttd ASHE Tadl dolds MRS WS Sol
Holx @, weldx mE mEe]l EW ol A%sA waH: guwas 4gAsE A Fos
Qo shtel gumdel val Soldom A GAE the Aol val 2RS4 oA, el s
A7) S8l o8 ks e WAl B FaAZY wiel, 37] Selgel Al weAe] i PaA
Mol WAL A% ehlAE ok Heledat A% AMT A, HIVE ORE A4 WS 23]
AfEA WAl 718 ghol olbw® dhu, FulolelxAl, WARARA, Bt B RE ol glot A

vlolg] o] A& Fr|o A Hojm 3712 dAHe] Fnlolg] A i 7Hed THoZA FlET: (1) HlE
29 T-4 X FE= dIME F9o gk x7] B2, (2) vlo]g]2 RNAQ] dlolaf DNAZ Q] A} (HHALE
Z~, RT), ¥ (3) HIV ZZE|o}Alol] 2% gag-pol Tl o] 2],

A2 AAF (vFo]# 2~ RNAS] wlol#| 2~ DNAZ Q] AAF FA)ol A nfolzf 2] Al AIDSE o

o lm
N
R
2
>~
=
oo
K

EoAde Be ARNE ATST. weled fAAE R TRHR S5 AZE DTS BEe) uE
o, A7) Ak AAsHE W el ojs) defel @eh.  JuALEATE vl DNAS BHE BEAIE A
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M

& AuSHe FES EYTORA, NV-1 BAVL FaE + Ak,

AIDSE X &3}7] 18l vlolglx BAE Adsles B2 sdEo] MIAHAY. oF 9], wFHA= FAHA,
A= o] 3'-olAE-3'-dZAENY (AZT), 2',3'-UulSAAEIY (ddC), 2',3'-"uElZAEnd (d4T),
2',3'-gHEA el =4l (ddl) B 2", 3" -HulSA-3 -E oA E L (3TC)o] dAtaA (RT) ©@AClA HIV HA=
SAAZ = v g3l o R e

357 AgS A= 4 JEYEY 5w GgAd FAH ATt (AE 59, T [Keller et al.,
Chem. Pharm. Bull. 49(8): 1009-1017 (2001)]; % [Bacher et al., Bioinorg. Med. Chem. Lett. 8: 3229-
3234 (1998)] #=). 7MAE IEY=9 HIV 2 &= J3S XF537] A% §5+ 7] o Ad=EA] ek

o}

AdAtas AAATE DA e Afel=, HIV &7 @d Al o] & 4 9= Ao® gsizin.

B oo oZe] Aie TxE 2t WEYEC] HIV tld fEA Aew WA, ® wwe dew )
zeEe 24U GAAEL Aol wed, B uge sEEe] G-V B4 olga Aok A,
2oy R AR AN, A9 L aF g 2 A=, L A 22Y PES AT

¥ oo SBeEe NIV BAE Asy] WEel, Agels Wy £t s
2= HIV el sigel 2 Aol 53 f83ith, B wwe Ao
= =]

HIV 7ol gk A Ao}y, o AX|+=
Ak} FEFe HEYES Fod oz, AtgdA HIV EAS JAst= WiS Ay, B odwge wi)
Kel

of Z3tsl= Aok AAE Al

- : Y=g AZelA A2 A8A(E)I 2Fste] Folshs As Tk,
UM HIV ZHS A& = dgshs S Agdn. 3 A, A2 A5A= 0V g9S ogst
Av A8sH7] sl ARET. gE AA G, A2 A8A= 0V 3 dad 713 dds A5E] 9
3l AbEET. OE AAEGRlA, A2 A8Al= Z2E oAl AAAl, Hl-wEHUAE GHAMELS AAA, TE
A= A ES oA, FeERutol s wIUleAE, F9 AA, Ee= HIV ZAs A A=
st7] el maARl dele] v FupolE iAol thE AAEGlA, A2 A8Al= A=RY, HuxAl, &

Ty, 3 AZT= o

B, SlEs®, ehol g, obdlme, dulek, Debnled, mejekels, ARsvhM, ¢
Folx i FolA AEArh e AN, A2 A

UE Sueld, B w@e ALE B odgel vE¢Ey gEon E: A

2
Alsh 2Fstel AEAVE BAS T, 4 Aol HIYV 4EE ofAlshs wae Azac. @ 24

AN, f AR, WUV FYG oA e AR BHHA Qo9 B Fulold2AR o FolAE T
NN AuEh. A3 AAEFNA, ARAE ALFE, Urhedl, 2ERE, AEHE, iR, obdEw
dinjela, Geue, Zdels, AFtE, U, % AT olFelAE # FelA Aewt

I =9l

B2 wlolg s e (& 50l HIV)S oWsiaL, wiolejxz ZAddd AX (dE &°, HIV #9E Al
E)E Folu, Ao vlelels Ba| (B Bol, HINE oAlshs AFd U Az, ¥ uge 3
HAow 2 gl gAEg=o] AN HIV #HS A7), HIV 2 AEXE Fola(7w) HIV
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Bowge S9E, 2 4 SuEe rget Aok AAE A, wd, B une b oy ¥ uwo
A2e AN Bow o DA FelFomA AL HIVE oJAst, AL JANELE olAs)
3,91 YA HIV A9 Amska, HIV 7ol o g AFehs Pue £3 A

I1 Ko

wlol A AgEE A B S, obdddl, 9, dE, dH, SA=, deels, duI=, A
B Aenam, dsade, opln, AlchlelE, o|sAohlol=, EleAohiolE, ol 4E e AokiolE, o,
SEel, stekE, Sadm, Hobe, ek, Usz, UEY, s, dels, fgsls,
SEAE, EE, EL, S0, A, A, FFEols, SlolE, FAA o|AUEY, ofuld, o=,
oublolE, UEE, syl $4, dumid, Hesmmil, 0¥, 0=k daHz, &uolE, <
ohl, Qo floh, frEdel, AP, FEwelrs, seuolE, ou, o=, ok st

&, ofFA] e, 2 UERL SEES X8t ol AgEA ge
S AFACIE (bioconjugate) & A3 H3l AFEH= A, dE &
o= F& T3 ¥t Ay #EvlE 47 AXste W 93
g 1o AE e WES PR w8 el ok (& E°], 3 [Sandler and Karo, eds. ORGANIC
FUNCTIONAL GROUP PREPARATIONS, Academic Press, San Diego, 1989
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of th. CAAQ Hl-E4&A ddAle A, 97, 2 (dFE B, YEEZWE F
, 2! H2), % 48 X838t o= AgEA & B Zq‘”)rﬂbfﬂ 717} Z 4 Al

150 Ut} (dE Eo], ¥ [Jung et al., Biochem. Biophys. Acta, 761: 152-162 (1983); Joshi et al.

J. Biol. Chem., 265: 14518-14525 (1990); Zarling et al., J. Immunol, 124: 913-920 (1980); Bouizar et
al., Eur. J. Biochem., 155: 141-147 (1986); Park et al., J. Biol. Chem., 261: 205-210 (1986); Browning
et al., J. Immunol, 143: 1859-1867 (1989)] #x=). =3, FWLI Adrbss 28e4 (55 % oF 2¢
573) 2=#llo]A (spacer) oFh& FFA, dE £l Foj~ (Pierce) 2HH FHgAo= g7kt

qk e AgozA ogREA APl £4Q AL BAKEA, BAY 2/ Aol v, a4
Z
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O 24wt 74 JUE AT £ Qo 9uHen, RE B Fut B owgeld mesie §Ro
) S5sta, 2 odwel W vl 9 AoR grdr

o] e dd ofddA (E 50, ddEen, AA-Eds
A

=
ogdAle] TdERA Axd o vk niEHE A
VS

%% [Furniss et al. (eds.), VOGEL's ENCYCLOPEDIA OF PRACTICAL ORGANIC CHEMISTRY 5 ED., Longman
Scientific and Technical Ltd., Essex, 1991, pp. 809-816]; % [Heller, Acc. Chem. Res. 23: 128 (1990)]

2
o WA oFolAE oy ¥

= oz owHL),

fo] "GA"e T AAR e EUE XA dREA dE Aisix] gow A e BX, EE g
galra oz, B olEy 2FES Ausial, ol & TIFHAY, d- B tExstd 4 9al, AF
A Fo Ba 9AE 2 (5, Cpd 1 WA 1078 §4Z oudith) o7} 9 gt gz 88 4
23} gl a o] oe WY, dE, nr22d, ojxxa2d p-FE, t-FE, oARY, sec-HHE, AEFR
AN (NFRIANDE, NEFEZRIHYE, dF 5o, n-dg, n-FA, -, n-2° 5o =4 2 o)A
AA 53 2o 712 z3sal o7 AR et B¥s dA7|E st o)A olF A wE AE A%
Szt Aolth, Exst 47v|e df vd, 2-xX2Hd, 329, 2-oidHd, 2-(FEtdd), 2, 4-#E
old, 3-(1,4-#Edeld), dEd, 1- % 3-Z223d, 3-FEd, & 33 554 & o|JAAE ¥gslal o2
AFE A etk gof "dA"e g Ayetx] ol w3 oty wrh A AdE 49 FrA, dF &

2
4
o,
ft
ue

Are ek onjoltt. st AdE e GAVE "aRg!

fl
o
o
%
vl

fo] "dZA"e O AAR T EUE XA dRzA oy FxE 27 ZFHuZe usia
~CHCH,CHoCHy -2 oA S 3L o] 2 A|gh= 2] gFan, "Slel2dda oz o dud 7|& F7l= s, o
oz o (= dAd) 7= 1 WA 247 A UAE JFE Rolx, 107)] olse] BA IAE 7
2 oabgol A wighzlsith, "AF A" T A S dRbE oz 8) olshe] B z
Aol &7 = A r)o)r),

gof "rEA, rebzlolrlt B bAE N (EE EedEA)E 5] B4A ouz AgEa, 747 Ak
AR}, o], E F 9T B B UnAel $aw 4d71S dehic,

gof "AHEAA S 1AM Ei ETHE golsh xisle] Bl Ayelx gow, Agw ol wa A% 3
0, N, Si % Sz o]Fojx: F FolA AuE sh} oo AHZAAR o]FoAE AT A4 wE B4,
Ee B4 BEes G, Et o5 2FES Justm, o/ di 2 F AdE delz dsd
3L, Ax dEEAAE do 475 5 otk SHZEACE) 0, N 2 S 2 Sit sHns]e) el
g

Sl e A77E EAke] U Aol A= A Fd ¢ ok 1 odls CH-CHy-0-CHs, ~CHy~CH-
NH-CH;, -CHz~CH,-N(CHs)-CHs, -CHz=S—-CH,-CHs, -CHz~CH,~S(0)-CHs, —CHy~CHz=S(0),-CHs, —-CH=CH-0O-CHs;, -Si(CHs)s
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-CH,~CH=N-OCHz, % -CH=CH-N(CH;)-CH;= *X33}al o]2 At A L=ttt o& 9], -CH-NH-0CH; 2 -CHy,-0-
Si(CH)s3H @ol, 27) olake] slulzeAs 948 & Atk fAHL, o "sHRduA"e 1 AR e
te Q@A QPEA AHZIARRE FEY 27b GUBE AvSa, -CH-CH-S-CH-Cl- R -CH,-S-Cly-
CIANI-CHL-2 A5 3 o2 IS4 evh, SAHZeAA/e] hal, AHZAAE EF AL BE F st

T 5 BEFE AT U (dE S, €S, @4y SA], ddRlo e, ddRYoeln| e )
e, 4dd 2 oHEHZSdd Aol tel], ddv]e] widFe] Adr)e] sstae] 2ol WS HAlEHA =
1 1

gtk dE B9, 38 -C(0)R'-= -C(0)R'- 2 -R'C(0),-F X7 e

229 2 |

e w HEERA e #4 WAL e, FhE, SHEAZEedl e, dHzats 6zl
A uAe] RAEE 948 4G # dvk. AFRRAY A AZEAY, AFZY, A28
4. 3AZRAAY, AFEAY 5 2Fdn o AuHA @t AHRAZEeAY dE I
(1.2,5,6-H = =292 D), 1-vsfedd, =g, 30y, +-raZad, 3-Raidd, d=
PHERFR-2-d, HEIERFA-3-Y, dEN=REA-2-Y, HEDHEREA-3-Y, 1-FdeAd, 2
Afled & £@sa o2 AwEA gtk

§o @' wE EA'S 1AM EE EUhE ABAY AREA G 4PeA oW Bh, 9a, B
B OEE 90T U9A4F dugt. 3R, "TREA} RS folt Rr¥Eed ¥ ETRURL 239
AL EETh dF Sof, go] "R(CCIVA'S EEFFoRdd, 2,2, 2-EEToRed, 4 2R

e, -HERIR 58 Edetal o2 AREA e A ovdi
&

g dWshA fgod, 7 FREAY v dZAHE= 9 ad B g oy (A=

A 5 Qe HEEse] WS ABAE vt §of "dEeld e N, 0, L S2 o] Fof
A 7 FAAA AuEs 1 WA 419 SEH2UAE sk obdr] (Be ag)E JERa, o)A da 9
2 AAE oz ARHL, da 945)e 9% sFFEn. duzoldrl: AHZAAE Fa) BA o
HAo] B2 5 ek, obd W seldsle] M-ARA o Y, 1-rg, erd, 4-nsd, 1-5)
£, 2984, 3929, 3929, -olvnE, 4olvnEd, ded, 2-SAEY, --3AEY, 29
U-4-SAEY, 5-SAEY, 3-0|SAEY, 1-0SAEY, 5-0SAEY, -ElolEY, 4-ElolEd, 5-ElolEd,
-, 3-Fd, 2-Eeld, 3Edd, 2vEd, 3-ugd, 4-v99, o-vedd,  4-sgng,
sflzElolEd, Fed, 2-flxongEd, 595, 1-olaFEd, 5-olaAEd, AN, 595
d, 399 0 6-9EAS TPRT. A% 3] AE ok L sle|zold melAle] B ABA: ol
AgEE B 8uE AgAle] @ FolA A

AsA, ol rolde TE golsh xgow A8W W (F o, ohASA), o}UESA], ojhelzl) 7]
4o o % selzeld ;elE wE TPk webd, §of "olUAA e W A% (AF o, W€
N7t dlE Bol, Aa QAR WA FWIE TIHE (AE Sol, AxAE, e-dPSA AL, 3-(11
ZusA)EEd ), okt 4l RAEE G2 (AF B0, WA, Y, AG9id )¢ £F}
= AL g

47) Zzte] ol (B Bof, "W, "HH=SA", Tob' U "sle|zolR ) ekl ehrize] A& %
19 YUE BE TP AL vtk 42 FRe) duzel B AT ABAE obd) AFU.

¢4 B EHES Ao (T S, A, FHELLR, JHELAd, d7d, ASESL, FHEA

2 =1 HEASESALRZA Jot= 715 23l diat AfAs "¢dr] AdAR F

Astar, 0 Wix (2m'+1) (A71A, m'= 7] Sud We] gha flxke] Frelth) Wele] 429 -0R', =0, =NR',

=N-OR', -MR'R", -SR', -%=zl, -SiR'R'R"', -0C(OR', -C(OR', -COR', -CONR'R", -OC(O)NR'R",

-NR"C(OR', -NR'-C(O)NR'R'", -NR"C(O):R', -NR-C(NR'R'R'")=NR"", -NR-C(NR'R")=NR"', -S(OR', -S(O)R',

~S(0):NR'R", -NRSOR', ~CN B -NO, oA A==l o]= AghsA] ede vkt 7] & shy oldd 4 vt
3}

R', R, R % RVE 27 udHepls P40 Sa Af wik 0A8 dHRe A8 e wAg o
G, os mol, 1 A s7he] duzlon AsE ofd, As wi wAF %A, BTN wi B RTA] ©
: o

=
ol E etk 2w sehEo] sh 23] R71E 2T W, dE
= Adesa, s x3ke] 7] 717F AR o Zzke] R, R, RO R
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Az 4ol $A W, o5 Ah AR AFete] 59, 64 wi 7Y 2IAE FHT F Ak dE 5o,
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)
. [S]
NR'R"= 1-¥EEHE B 4-EES grefar o= ATHA k= AL omdi
o

5E

%
W, GUAE g0 "o $47] )99l S AFE VA ARE gk ), =
o], ~(Fs & -CHCFy) 2 o (5 E°], -C(0)CH;, —C(0)CFs, -C(0)CHOCH; T)E E3sh= AL on|dhs
1@ Aolth.

o ezl disl B ABAS fAA, ok 2 slelelslol g AL "elds] ABA A F
etk ARAEL B Fol, 0 WA FFH ;A gel A Ak F WA Fo FRA, R, 0,
=NR', =N-OR', -NR'R", -SR', -&=7, -SiR'R"R"', -0C(O)R', -C(O)R', -CO,R', -CONR'R", -OC(O)NR'R",
-NR"C(O)R', -NR'-C(O)NR"R"', -NR"C(0):R', -NR-C(NR'R"R"')=NR"", -NR-C(NR'R")=NR"', -S(O)R', -S(0).R',

= A, A% =
MAE SERe, A e AE okl R A EE wAD Aol B4 MY, & owwel ay
go] St xuel RIE ¥FL ), ofF ol 7A7te k)= s | 7%
A o Zze] R RY R RMVIE 2t

obd = sElZobd aigle] AT AA e 2709 AdA= de® speA -T-C(0)-(CRR')-U- (1714, T

R U= SHASE -NR-, -0-, (RR'- == & 2dgolal, gi= 0 WA 39 Arolth) o] AgAz uAd 4 3l
g Ao w, okl e dHzold agfe] AT 9 o) 27 A A= dol= shehA -A-(CHy),—B- (]

714, A 2 BE 59802 (RR'-, -0-, -NR-, -S-, =S(0)-, -S(0)s=, -S(0).NR'- Fi= ©d AFola, r 1
2 49 Arolrh) o] AdA R wAE = vk, olFHA FAE MR g ©d A F shbs o= o
o= wAE F Qvk. HEHoR, o i e Eeld aiEle] IR Ax o] 2719 AFAE A9

3}k -(CRR')—X-(CR"R'")q= (AA7]1A], s & d&= SHASRE 0 WA 39 Ao, X= -0-, NR'-, -S-,
-S(0)-, -S(0),-, = -S(0)NR'-o]th) o] X ZA = wAE 4 Ark. XA R, R', R" 2 R'" v A=

T, B A Ee WA (CG)EE Tolld SHHes dedn,

Bl A AR = &0 "HEHEUA" = A (0), 2a N, F(S) B ta (SDHE Tsk= A

o
s

o) m) gy

Eho| A AFEHE "REV|"E B vhg 24 sl AddAFo=m PSRN, Adoldt whg 2 Shell 7|AZ 4
AdE e 7|2 985 oujdity, BEr|E L B oubgo) 31gkEo] Weks wz] AR AHH Atslel Hojs)
E2 deEsk = Q). F83 B3IV oo HsideE 94 & %3 [Greene et al., PROTECTIVE GROUPS

IN ORGANIC SYNTHESIS, John Wiley & Sons, New York, 1991]& 3z},

"HIV 23t Adtd A3 s "HIV 2939 d3d dyre 2A HIV 723l o8] SAAYGA= A9 A
2 gt HIV A9s AvE A7) A& AIDS; 7hEA] (Kaposi) £ 713 #4, «d& o] wEALH
2~ 7}y (Pneumocystis carinii) 2 vlo]=ZuleE]ls FHIZZFZ A2~ (Mycobacterium tuberculosis)ell 2|3
FEE= A T4 WY, dE 59 oA, "EuiAds @ ofxE A A "HEAS O ER AdEA
7 An E

435 B MU A7 AR, A8 ol BAEAFE, AYEITAF, OV 49, %Y FFAEA 9=
%, % HIV-a% AWE, WA L 2HFE 2Fea o2 ARHA Bk

& EF yehle Zdew ordnt. FEHeAl= RT AAIA o AZT, ddC, ddI, d4T, % 31CE E3aal

2 FEH A= RT JAAe o deidlE2d (Fnpr]o} = 9}F (Pharmacia and
Upjohn) U90152S), ellgfv]al= (7% (DuPont)), ul¥|=td (H®7 <143l (Boehringer Ingelheim)), Ro
18,893 (Z4F (Roche)), EZH|Zd (H7 (Lilly)), MKC-442 (E=Zteo]le= (Triangle)), HBY 097 (F=E
(Hoechst)), ACT (Z=z]et g]lX A A2=E]FE (Korean Research Institute)), UC-781 (|7} QUX~E]FE (Rega
Institute)), UC-782 (7} JALHFE), RD4-2025 (£4& F Y. (Tosoh Co. Ltd.)), P MEN 10979 (wvt=]n]
obgrEI Al (Menarini Farmaceutici))S ¥3H3la o] 2 A3EH A &=

o
fe
2
b
)
2
&
rr
i
=
|

B AFEE = "HIV ZZE|olA] AAA"E HIV ZZHoAE A5t 3ES eEhlE Aoz omdHr),
I 4 2= AU (297, Ro31-8959), B EUH (o]EE (Abbott), ABT-538), 1tjul¥ (W= (Merck), MK-
639), <= (H2Y2x (Vertex)/FFHA A7 (Glaxo Wellcome)), DI}y (o2 (Agouron), AG-
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1343), Z2jun] (P2 9AAsk9)), BNS-232623 (Hg]2~E-vfolojx A H (Bristol-Myers Squibb)), GS3333
(A8 = Apo]AAIZ= (Gilead Sciences)), KNI-413 (A} o =] (Japan Energy)), KNI-272 (A o|=]), LG-
71350 (A AWZ (LG Chemical)), CGP-61755 (Al¥l-7}o]7] (Ciba-Geigy)), PD 173606 (Z}= t©lo]n]X
(Parke Davis)), PD 177298 (3}= dleolH]2), PD 178390 (3= dlo|H|X), PD 178392 (3= dlojv]x), U-
140690 (Fwprjo}l = H=), W ABT-378S ¥3tstal o]z AFE A &= F71e] o= W093/07128, WO
94/19329, WO 94/22840, % PCT 53] &< US96/03426°] 7WA1E Al SE *LﬁiEﬂo}Xﬂ AAAE EgFshr},
YA "A =

Ao wet AA" Fola, FA9 V|eEs o3t TRl g dRIVbeE AHolth (dAE &, &%
[Lieberman, Pharmaceutical Dosage Forms (vols. 1-3, 1992); Lloyd, The Art, Science and Technology of
Pharmaceutical Compounding (1999); and Pickar, Dosage Calculations (1999)] %r=).

FE TR L Foldh BAe NS AAZIE TS AMAT. AR §FL A

R

ot ]E

I11. 3sHE
Al ZWelA, 2 wge w2gE 9 g §3Es A3, B 0w oAdel §FEe o sers
PSR
X\KO
:/N
\RG
A7) AeA, AR AE EE nAE ok, 2@ 2§ wi: nAS oy Fod HuHiE ufAs
Uitk 715 RPe X8 m= e ofY, @ 23 == X3 dezolde et X= X8 w= 1)
A% e, miE A3 mE X3 Dot
B oubo] T2 dAFel §3Ee o Fetae 2ty
o o]
R'
m N—R® R )l(/(N—-Rs o N—R®
b Rb
e
RO R® R®
Rd
A7) AolA, N1E m L a0, 1 2 2 FoA EPFon MuyE 452 Yyl xE Adhow 479
upo} 7hr,
As R, R, R, R, RS2 REH, A8 m= 08 97, 8 5= uA§ 2297, A5 £ 028 9
P, X% wi wAE ol X% 3 o} e mrE "ok A

I

F4 I
O
N~R6
R7
i
Y
5 i

47) Aol 715 R R Ve SPAeR H, A Ei w97, @ B 0 AZ2e,
HIA g SE =, Ag e BAE o, A& = ] = £

Zoldg Uitk 75 K A% Ex wAg o}, @ A% m wAD ol et
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8 -1 = - = - 2
TolA sHHeRE d¥d ¢ Jdrh. RS X3 EE 0[RS -G €2, 2 ¢ TELLY F vk, R ¥

Y ! ’e
B N N _~0
§P Q.

A7) AelA, R 2 RS H, A% = wAE (-, 27, &=, N, COMR R, MR 2 R Feld =9

Moz Mg = Qi R = H, & wE= HHI -, 22D 5 k. RS H, ON, N\RR, SONIR,

13_ 14 13_ 14

NHSOR",  SONH(CH,),0R",  SONH(CH,)NR'R',  O(CHy),SONHR ., O(CH)MNR R .  O(CH),S0R ., SOR".

13 _14 13

SOL(CH)MRRY 2 CCONR'R'Y % k. R 2 R'= 0 2 A8 wm= vAE -, 22Y 5 k. w3

R

ohe Adgd AAEelA, e g9 dd slHzd nedelt. 4] §3¥ Ad AUz ngAE oo
A o .

?(D
=z
[ER
/
z
AN
%
X
=z
T
o)
x
=
N
B

YR

16 18 19 18 19

B, COONRTR’,  CONR"(CH).NRTR",  CONR"(CH),0R",  C(OINR CH(CH,0R "),

“
k1S
v
1
“

&7 AellA,

rlo

CCOMNR™(CH,) . COONRR”, (CH).S0R' R, S(OOR™Y 4= 2k, R 2 R':= 1 2 28 == vA8 0-C 27

=

Fold Eggom duw 4 rp. EF, R LR = 150 BE RAHE A 99 4 A8 w6



g SE=d nee P4 5 Ad. 71E e 1 WA 89 AU 4 A, R S A3 i uHE (-G &
-y - = 17 2122 23 23 23
7, 2 A3 == v x8 H{dd 4 9drt. R & H, NH,, (CH.),0H, C(O)NR' R, SO,R™, NHSO-R ', NHCOR ¥ <
. R 2R EH AN EE WA CC 2, 2 AF £ uHE Hd FoM =ddoz A
gy, mF, R @ R E OS50 BRIy Axel 3 oz ddbol mEZ AT 4 k. RS A%
A= ]

H 218 C-Cs &2 4 k. 713 m 1 W#] 5¢] Aol

<74> o Aug ANHFlA, R L RE Fa, @20, O, A9, dEA, 0l 2 ERZRo2uEa FoA

<75> Eoohe AEE AA g, R s He A & A

i
~

<76> HJ
<77> e e A, R & CONRR. 2 SR oA Aeie 749 4 g}
el A, RT 2 RE= HY 4 vk, o2 deEd ANEFA, RS Y 4 k. tE ey A

A, RS Nolth, tE duw Axgee A, R a7 Ao A 5 Q).
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N\CEN Hy N\CECKOJNW
o SOMH; o ) NHSO,CHy
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<81> mi{j}
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Science 115: 46-55 (1987); Nashabeh et al., J. Chromatography 559: 367-383 (1991); Balachandar et al.,
Langmuir 6: 1621-1627 (1990); % Burns et al., Biomaterials 19: 423-440 (1998)] #%).
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Biophys. Res. Commun., 111: 659-667 (1983)), E#| Az o]E (Nilsson et al., Methods Enzymol, 104: 56-69
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(1991); Boccu et al., Z. Naturforsch., 38C: 94-99 (1983)), 7I2HUY°]E (Zalipsky et al.
POLY(ETHYLENE GLYCOL) CHEMISTRY: BIOTECHNICAL AND BIOMEDICAL APPLICATIONS, Harris, Ed., Plenum Press,
New York, 1992, pp. 347-370; Zalipsky et al., Biotechnol. Appl. Biochem., 15: 100-114 (1992); Veronese
et al., Appl. Biochem. Biotech., 11: 141-152 (1985)), o|v|t}£™d X 24 o]E (Beauchamp et al., Anal.
Biochem., 131: 25-33 (1983); Berger et al., Blood, 71: 1641-1647 (1988)), 4-tjEl2. 32 (Woghiren et
al., Bioconjugate Chem., 4: 314-318 (1993)), ©o]lZ&Alo}d|o]E (Byun et al., ASAIO Journal, M649-M653
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w79 BA38lE PEG Abole]l $-dlet AZA71E ¥l (Veronese, et al., Appl. Biochem. Biotechnol., 11:
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Tk, HIV e 58 Rdo] Jrrtasie] 2dEH ug ~agdel AH&HET.  fAEA, FHA Holx
(knockout) 7|14 E3st= EW~AY (transgenic) 37]%W%%%ﬂ,@@§§ﬂﬁ}gﬁﬂﬂH%A}
&t A AxF, v FHA AopRde AREA, JHAasY A B e S 3EE dod Ao
o Fde Ve Eg Holy AXEE AFE] s Zﬂ%%‘ T A ot A5, A as aude] =
2 BolA Wy = dolgo] AAd 4 vk

Yol Ax @ EdxAY w2 v FHA Be gE o)F FAAE AEA AXRFES B3 v As
ule] A A At ES: A F9 U2 AYgdoza vks ¢ drk. A7) ukbeae E1g U gAAlEA
E dE Bo] @dEA =EFAA UIA GAANEAE BAHAACZN dAAEAS FHxle] EddelH

E4E PN AEE 5T 019

kS
F7] wiol T ARE FRAoR EdAWlA Al
YAl 28 Ao EN, &
= Aol 7Fsdtt (5 59, &3 [Capecchi et al.,
Fx). ZA3}E 7|9 v~ F3 [Hogan et al., Manipulating the Mouse
Embryo: A Laboratory Manual, Cold Spring Harbor Laboratory (1988) ™ Teratocarcinonias and Embryonic
Stem Cells: A Practical Approach, Robertson, ed., IRL Press, Washington, D.C., (1987)]¢] w&} H=&

N
T

Py
°
i)
E
Y
Y
=
=
d

VI. ) 24 8 9 7183 188 B4

@ AR ANHFAN, TEE Aded RS Be HAA AR AT (FAA 248D == G0
S G¥E)S EPHE 2T 47 AP = REE dones Agsis AL TFB. oM, 4]
2% S31EA dolnee" £ s dolneje's BASH: 544 4L wol: dolnde Y (5
4 SotedE mE AREUA) S Selely] S8 Bedo] Awn st olabel Aol sz, olg)
of Felel SR B AR FFR A VST £ AAY, T A FAH EE AA A2AA A
83 % itk

23 seted dolnes Aokl e we sehRd WY BH'e ARAPoRA et g4 mE 4w
A Aol sl AR B S5 SFEe] Aqdelt. B Sof, 4% 2% FI8A dolndd, o8
Sof ZelWEE doludds H3ED AP B2 (Pxibe] AEE Fod FFE o] (5, FelWHs
SR el obvlneite] o] sl Wi Ad PHom APy FHAT. FUnd 3 GFES
seread 0y B 23 BEL F4 44T F A9

%3 312 goludel A% L 2AYEe Gl F GeA k. A7) 23 BB ol
= FE= goluygE ¥l o= Zﬂ?ﬂ-E]X] RETh (dE 59, w7 53] 5,010,175, &

J. Pept. Prot. Res. 37:487-493 (1991)] % [Houghton et al., Nature 354:84-88 (1991)] *=
SEd oA delEdeE A4A717] ﬂ'@% sptEde AR = Q. A7) sEEdS JEo=
(o, PCT E3 &Y 370 W0 91/19735), mYE HAE= (o, PCT &3 &Y 37 WO 93/20242), W3+ AA-

g (e, PCT 53 =Y F71 W0 92/00091), wlzclelAl® (o, w= 53] 5,288,514), tiwzH
(diversomer), & E°] sto]ER], WlxrjolAld 9 U HE]= (Hobbs et al., Proc. Nat. Acad. Sci. USA
90:6909-6913 (1993)), ¥]<d3d Z¥ME]= (Hagihara et al., J. Amer. Chem. Soc. 114:6568 (1992)), &%=
2 2 EY (scaffolding)S zte BHMEl=A MEl= 24 (Hirschmann et al., J. Amer. Chem. Soc.
114:9217-9218 (1992)), & 33E zlolve|gle A8 #7] &4A (Chen et al., J. Amer. Chem. Soc.

116:2661 (1994)), &@ju7t2ulHo]E (Cho et al., Science 261: 1303 (1993)), P (&) HEH FAFY|ol
E (Campbell et al., J. Org. Chem. 59:658 (1994)), @Ak E}O]E131€] (A7) & [Ausubel, Berger %

Sambrook] =), HE|= A el (o, v= 53 5,539,083 F=), A E‘ro]ﬂaﬁﬂ (Oﬂ—‘ 5o, +d
[Vaughn et al., Nature Biotechnology, 14(3):309-314 (1996)] % PCT/US96/10287 343; ol B¢
g (dF o], &3] [Liang et al., Science, 274:1520-1522 (1996)] % w|== £3& 5,593,853 % ) 7] &
Ak gelugel (o, wEciolAld (Baum C&EN, Jan 18, page 33 (1993)); 0]4_~L€ﬂ‘<°] (= 53

5,569,588); Elo}Zg|tli 2 wgEolxlE (m]E E3F 5,549,974); Y (9] E3F 5,525,735 2
5,519,134); R=2Zgx 31tE (U= £3) 5,506,337); #lxztolAld (5,288,514) 5 FIx)S FEdsla o=
A= ] =T},
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5 WA 2007 ofv|x=Abe] EE|FElal AES EFett. Y] 7. HAE ZHACA TAE v A&
o], ZE(gdd IEF) FAE FoH EEvs, J1ARFH dFkseitt. olE #BAE do® o=
A4, 33l A4, £E o|FReA 948 Zerg

B2 vl @A) o]&7ks e ol vhFdt WS ol &t 1A Ylde] nAEn. 1A 7S 7)o A
5 e Y5 da vl o] dFof whgARl sEVE ZHe nAATE EEA Aok m=E:AAH GukA
o2 FuASEHAY #FIET. dE B0, Buh 1 ARE FE FRAA 7|74 AEe 7= o, J=FA,
g, 2 J2EAYE 29E Folt. olu|x=uZde 9 I =SAddATe] et 1, oE £9 §Y
71%E BEsAT7] el AMEE 4 k. AT aAld AR EA ool Az Edo] & J1AIEH Ut
(& o], &8 [Merrifield, J. Am. Chem. Soc. 85:2149-2154 (1963)] (& o], FE =9 A4 A
sl AE3); Geysen et al., J. Immun. Meth. 102:259-274 (1987) (3 Zge] A Aol Aol dis] A

8}); Frank & Doring, Tetrahedron 44:6031-6040 (1988) (AE=22>~ Y23 Ao tefst FE|= Ade] Ao
sl A 3st); Fodor et al., Science, 251:767-777 (1991); Sheldon et al., Clinical Chemistry 39(4):718-
719 (1993); % Kozal et al., Nature Medicine 2(7):753-759 (1996) (&5 1A 7|Aje| 1A HE A arE=}2|
olglelE AHE) i), H wiklgE 7ol 18A 7] Ad wstEA WS tE S w1, dE
o] 71d, UV ZApel| og 7twddt 5& E3ect.

4 A o

U5 AAdE QAR AAEE Aoz, B ays Asix] g, deEde g Avd Ay,
(Aldrich Chemical Co., "= $|2=FAF UY7DERE FYAR & g2 AREsglvt.  Agsha 32
ofdEla (Analtech, W= @epgolF FHA)ZHE Y530t NMR 2~ ER2 300 MHz Brucker 7]7] Zell

1 4
A 71Zs9. stk W= TMSEE-E ppn TFeZE (downfield) 2, vds
de tow o] AT s, HAM; d, o|FA;

ERECT LR

O
A=A m, BEA; br, ¥ (broad).

(5)9] Ax
1. (2)9 &4

4-EF2Z2-3-3 EEZ2A-HEZLY T = (1)L F3d uz} AF3Act [0. Langer, et al., Bioorg. Med. Chem.,
9:677-694 (2001) % S. A. Adediran, et al., Bioorg. Med. Chem. 9:1175-1183 (2001)]. 26 mLe] DMF =9
64 mmol K;CO; % W@ B=Eulo]= (15.3 mmol)ZE & (1) (12.9 mmol)ol] H7}slar, Wr3ES ALor] Hok

wunkshglth. thad opFel wbe =S ofustal, oS EtOAc® FEote] Ak NICL, 10 R 9= A
sta, AXAIA FF3AT.  AYIARZ AASY QTFEHE FHASAA-ZREE-A=2GdE = I3 E ()

A-4-Z2 -z s =

"H NMR (CDCl): 9.92 (s, 1H), 7.57 (d, 1H, ] = 8.0 Hz), 7.49 (d, 3H, ] = 7.2 Hz),
7.43-7.40 (m, 3H), 7.39-7.35 (m, 1H), 5.23 (s, 2H).

2. (3)9 A

- ASA4-F22- W= = 3} (2) (20 mmol), oFHEAF dRF (22 nLel UEZHE 2] 60 mmol)
9 6 nl oA EALS] %J%% 3 h 7rEstde. we EFES Aeow WZAAy|a Hok WA, AP
A4 245 oFdstar &A% EtOAc R @mog Azt g AGES 53900, RIS FH5a F22
XE &8AA & ?ﬁ# *ﬂﬂ?ﬂ T AE2AAY. BRAo2HE FAHE BFAS FF3In AT AelA
of ARvtEI T (EtOAc:FAF = 1:3)el oJa] AAIste] 4 AdE 2-HMAZA-1-F22-4-(2-HEE-Hd)-
WAl (3)& A3 a2 A T—ﬁ*ok"ﬂﬂr

1.3 A3
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T2 (3)o] tgk E4 dloletE ot AlEdTt.
°

1.3a 2-Hl A& -1-F22-4-(2-HEZ-8]d)-wA

'H NMR (CDCl3): 8.06 (d, 1H, J = 13.6 Hz), 7.66-7.48 (m,7H), 7.26 (dd, 1H, ] =
2.0, 8.0 Hz), 7.21 (d, 1H, J = 2.0 Hz), 5.35 (s, 2H). LCMS m/z 290.20 [M+H]".

1.4 (9 A

50 mLe] ¥4 THF 9] 3-ofAd-4-AA-2A28Pd-2-2 (1 mmol)E -78ClA THF (1.0 eq) =< FF tlo]
sxagoluud FAV|E F3 A7bekal, 1 h <t wakekgitt. 25 mle] UER &HA & (75 THF F9
1 mmol)& AA3] Whg EFE] H7pslgtt. WgES 1 h B¢k wwstar, 3t 4 NILCIE AFsha e
o7 ZFAFAT. W EFES EtOAcE FFIIAL, UXRAVI AqHste] sFAZAT.  IAE AT A
A AzetEE] (EtOAc: AAHAIA HAshE AAdE 4-1A-3-[3-3-HE A 4-F 2 2-7d)-4-HEZ-FE
d]-SAEYP-2-2 (1) WA DA ZA F5EIT

1.5 A3
TZ (4] gk B4 doleE obg A|FIT}.

1.5a 4-W2-3-[3-(3-HA SN -4-F22-Hd)4-UEZ-TEIH]|-2A =8 -2-2

"HNMR (CDCL): 7.48 (d,2H, J = 7.2 Hz), 7.40 (t, 2H, J = 7.2 Hz), 7.36-7.28 (m,
5H), 7.17 (dd, 2H, T = 1.6, 8.0), 6.90 (d, 1H, J = 2.0 Hz), 6.83 (dd, 1H, ] = 2.0, 8.4 Hz), 5.16
(s, 2H), 4.69 (dd, 1H, J = 6.8, 12.4 Hz), 4.62-4.54 (m, 2H), 4.18-4.07 (m, 3H), 3.51 (dd, 1H,J
=7.6,17.2 Hz), 3.30-3.21 (m, 2H), 2.74 (dd, 1H, J = 9.6, 13.6 Hz); LCMS m/z 509.20
[M+H]

6. (5)9 34

(4)2 EtOHo] L3|A AT (s FEHo7g £
A sholl YAAIZD 0 10 WA 24 h EeF b
FEEART. s A delA gAstel &5 A4EQ 431
(5)E WA FAZAN FE3T}.

1.7 A3
T (5)° gk B4 do|etE obg T3}

1.7a 4-(3-HA A -4-ZF22-9d)-9 g g-2-&

fr
fo
=OI=1
>~
b
N
o
oo
12
K
=)
o
T
m{n i
Mo i)
o
L
N
o,
2
O
ot
)
d
tlo

A -4- %ii Jﬂ‘é) 9 Eed-2-

'HNMR (CDCly): 7.41 (d, 2H, I = 7.6 Hz), 7.35 (t, 2H, ] = 6.8 Hz), 7.29 (d, 2H, J =
8.0 Hz), 6.78 (d, 1H, T =2.0 Hz), 6.75 (dd, 1H, J = 2.0, 8.0 Hz), 5.58 (brs, 1H), 5.11 (s, 2H),
3.70 (1, 1H, ] = 8.4 Hz), 3.62-3.56 (m, 1H), 2.27 (dd, 1H, I = 6.8, 9.2 Hz), 2.66 (dd, 1H, ] =
8.8, 16.8 Hz), 236 (dd, 1H, T =9.2, 17.2 Hz); LCMS m/z 302.20 [M+H]",

Al 2
L (89 &4

SHEUEH T2 p-ofyAld (7) (18.48 g, 0.15 mol, 1 eq) B 2,5-Yw|EA]-2,5-Hs| =25 (6) (39.04
& A2A 1 h

27CAA s=8taL,

g, 0.3 mol, 2 eq)® 750 mL &l 600 mLe] 0.4 N HCl S&e A7, we &
Zob wukElal, NaHCO; (40.32 g, 0.48 mol, HClol ol 2 eq)® #AA3Ia, 7t Flol

H
EtOAcot H0 Abelell EufAZTH.  43& EtOAc® FF38tal, #7] FE5=& #ote] A= AlHskaL, Na,S0,>
2 AxA7la, w53t 2d 3ARE StbiEtOAc (1:De] &9 Svis ARSste] Adel7h A7 delA A=
eI A GAste] 1-(4-wlEA-Fd)-1,5-T 3| E2-9]F-2-2 (8) (10.85 g, 38%) = F53k3ltt.

2.2 Az

T2 (8)el gk B4 dlolgE ot Alegt.

e

N
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2.2a 1-(4-vEA-HY)-1,5-H3| E2-T E-2-2

'H NMR (CDCLy): 8§ 7.57 (2H, d, T =92 Hz), 7.14 (1H, dt, T = 0.8, 6.0 Hz), .6.92
(2H, d, T =9.2Hz), 6.26 (1H, dt, ] = 0.8, 6.0 Hz), 4.40 (2H, t, I = 1.6), 3.80 (314, 5).

3. (99 A

2-MABA4-BH2H-1-ZF2Z-9A (120 g, 0.4 mol), TR O]E (107.5 g, 0.42 mol), KOAc (117.8 g, 3
eq), Pd(dppf)sCl, (1% mole) E 500 mL DMFe] &8-S WHESIHA B7|A7]al, ALE AFHAAAG. EFE

S 80C=E 3 h B¢ 71d3l3itt. DMFE A& sl AASGIT.  AE o " olAlHo|ES} &3351%tl. o3}
Lo, aAE o ofMEHoOIE (3x20 mL)E AH3t1, oE ofAH | EdA AAAIAIA 97 g9 &5 HEE
S FEEAUY. B fd9% FEAZPY. IS #e Ay A (10% " olAlE|o]EAA)S A H o2 A

At 22 AAES 531, o5 oE ofMEolEdA MAAIFAA 2-(4-FZ2-3-AMFAGA-Hd)-
4,45, 5-HEZHE[L,3, 2]t SAIRES (9)E 5313

2.4 A3}
T2 (90l e B4 dolet= ol Al-asit}.

2.4a 2-(4-Z 2 2-3-WFEA-Hd)-4.4,5 5-HEZGHE[1,3.2]0 A H =T

'HNMR (CDCly): & 7.35 (2H, &, J = 7.6 Hz), 7.28 (1H, br s), 7.17-7.26 (5H, m),
7.11 (1H, s), 5.02 (2H, 5), 1.20 (12H, s).

5. (10)9] &4

1-(4-HEA-Fd)-1,5-t] 3| =2-9]2Z-2-2 (8) (9 g, 47.57 mmol, 1 eq), 2-(3-HAA-4-ZF22-Fd)-
4,45 5-HEgWE-[1,3,2]tSARES (9) (32.8 g, 95.14 mmol, 2 eq), FRZ(1,5-AZF=ZZEL)ZEF
(I) ©o]=A (352 mg, 0.7136 mmol, 0.015 eq), (R)-BINAP (1.04 g, 1.665 mmol, 0.035 eq) % K.CO; (3.3 g,

23.8 mmol, 0.5 eq)o] &9 Y52k (200 mL) ¥ & (20 mL)9] 3 &0 Fofl A=z, &dd ALE
A4sha, eUzlA 26 h U4 S0CE AAsch. WS FHFS B0AS G4 Abolel Rajsidnh. £
< EtOAcE FE3tal, EtOAc FE2ES Fot @42 MAE3AL, Na,SO,E AXA7] SEAATE. 5149 3

al
AEOACS] §ENE Abgdte] He AWS Bol AZMEIANAA 1A YHBS A3, oS Eiodc F A
AN AFABAA (R)-4-(3-MA SN 4-FZ2-5D)-1-(4-F EA- d)-5] B W-2-2 (1002 #5590,

2.6 A3}
T2 (10)°] ek 24 doletE ole A|lFFHr}.

2.6a (R)-4-(3-WlAEAA4-F22-Hd)-1-(4-HEA-HI)-I ZEFd-2-&

ol
7

U NMR (CDCly): §7.48 (2H, d, 1=9.2 Hz), 7.44 (2H, m), 7.32-7.39 (4H, m), 6.92
(2H, d,J=9.2 Hz), 6.86 (1H, d, J = 1.6 Hz), 6.83 (1H, dd, ] = 0.8, 8.0 Hz), 5.16 (2H, s), 4.12
(1H, dd, J=8.0,9.6 Hz), 3.81 (3H, s), 3.75 (1H, dd, J = 6.8, 9.6 Hz), 3.63 (1H, dddd, =8
Hz),2.98 (1H, dd, = 8.8, 16.8 Hz), 2.68 (1H, dd, J = 16.8, 8.4 Hz) ppm.
2.7. (5)9 A
CHCN 59] 4-(3-WlE A -4-S22-9d)-1-(4-WEA - D)-F E&d-2-2 (10) (16.5 g, 40 mmol, 1 eq)<]
1400 mL £l 50% =4 CHCN 52 42w AEF YEZIE (CAN) (65.8 g, 0.12 mol, 3 eq)2l €L 0T
A AFekgleh. i EREE 0TolAM 1 h F9 wwbekil, NaS0; (45.4 g, 0.36 mol, 9 eq)& FH7Fal3iTt.

FES 0ColA 1 h B¢t wwtela, AelolEE E3 ofmsle] AAES AANGAY. 2L 74t )

a1, ZIALE EtOAc 2] 5% MeOHS} H.0 Alelol] wuisiaivt. 44732 EtOAc &9 5% MeOHZ FEF38}aL, F
stslo] AFEZ A FH Bl NayS0,2 AFAIZ|a FYAIATE, 40:1 CHCly:MeOHO] &8 NS Al-g3lo] &
AYS B8 A2vEIHIAANNA R)-4-G-HAZA4-F22-7d)-FE2d-2-2 (5)& F5339.
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(12)29] A=
1. (1D¢ A

(?) (1935 g, 34.8 mmol) % 3.2 g Pd/C (10%)°] &3FEel, ts4t F9] 500 mL THF % 500 0] 4M HClS

[e: A=)
AL, g EFEE BT S48 108 AGSE, 2 A7) lA 19 h Bk waksku, e
Ol EE E3 7} 5] = .
LEELOEH O%%O}Sii‘ﬂr g ZUAA 2d AYES F5383, EtOAc 2 @it FolA AAAFANA (R)-
4-(4-222-3-3) =23 Y)-) B d-2-& (1)S $530

}\

2. (12)9] A

1 >~ ==
= DMSO (125 mL) =9 (11) (3.57 g, 16.9 mmol, 1 eq) ¥ 3-F22-2-ZFZWFYEYH (5.25 g, %74
mol, 2 eq)d &Mel K,CO; (7 g, 50.6 mmol, 3.1 eq)S #H7}atFeh. ¥+ EFES ALo|A 24 h <
. il == =T &k ui

sla, EtOAce 4 Atolo Hujslgdct, FAAS EtOAcE FZ3t, EtOAc FEES Folo] A4z MAHsla,
Na,SO. 2 AFA|Z]3L ZHA 7T, 20:1 CHiClo:MeOHS] €8RS ALgsto] Agjg) A Ao A JEH}EZEH-JJ/\]

A R)-3-FR2Z2-2-[2-F22-5-5-FA-YEFI-3-A)-FHHA |-AFUEH (12) 8 F5319
= = O 2A .

2.4 A3}

TZ (9ol e B4 doletE o}y Aa-3dit).

2.4a R)-3-F22-2-[2-F22-5-(5-A4A-F E2d-3-¢)-H5A |-HIZYHEZ

2}

MS m/z 347.0 (M + 1).
A Ao 4
(26)9] Az

1. (22)¢] A

7_"}_‘ T A_L

Az S vlg Z8239 0.5 mmole (12), 0.9 mmol SIAMZF, 2-ZFQ2-5-2=WIxYUEZ (0.75

mmol), 1;2—E§€HZ:—A]%%Eiﬁﬂéltio}ﬂ1 (60 ©) 2 Cul (80 mg)S A 3o =dsott. w&Eo] A4, DNF
. A = B . T =1,

(5 L) 2 YAk (5 al)S FA3E. EFEES wRESkaL 110ColA 20 h 59F 7FE3 &, Aoz wWzhA]

o =
Atk A2 &A% EtOAcE 3Hste] oAdeigitt. o & 3} dsetiy, = 9 034 Al#staL, 41/\175
o FAE AEgbA dellA w5 2 ARnEa9AA 58 3 e
L 2-9d)-5-S - EU-3-d]-HmA ) -MEYEY (22)F 53830

4.2 A3}
T2 (22)] ek B4 doletE olg A|F3IT).

4.2a 3FRE2-{2-F22-5-[1-(3-Ao}e4-ZF2-¥d)-5- - £ d-3-U |- KA -HZHEY

NS w/z 466 (M+1).
3. (23)9 A

f%ﬁ&%c(M ml) 9] (22) (20 mg, 0.043 mmol) &Mel| & =2}7 (17 mg, 0.344 mmol)S H7}atgicy. =3
jj lx?iﬂC;? 2f5}j[1%((& ZLHJ? FAEom WAL E9E A3 ol Adshr, GAE 94 LoAsA
o (s Staen ~(3-obH| - 1H-QI T} E-5-)-5-& -9 Z 2| d-3-Y | -2-F 22| KA }-3-F22-HZHE
4.4 A3

T2 (23)°] "igt B4 doletE ofdl At

4.4a 2-{5-[1-(3-op] - 1H-QI T} E-5-9)-5-& -9 B2 -3-9 | -2-F 2 2 - A }-3-F R 2-W 2 =Y

1

H NMR 400 MHz (MeOD): & 7.99 (1H, d), 7.94 (1H, dd), 7.85 (1H, dd), 7.78 (1H,
dd), 7.56 (1H, d), 7.47 (1H, d), 7.43 (1H, t), 7.21 (1H, d), 6.64 (1H, d), 4.28 (1H, dd), 3.89
(1H, dd), 3.74 (1H, m), 3.01 (1H, dd), 2.67 (1H, dd); MS m/z 478 (M + 1).
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5. (25)9] A

2-{5-[1-(3-0}r] - 1H-QAThE-5-Y)-5-5 -9 Z | Tl -3-Y | -2-F R 2-F 5 A }-3-F2e2- ey Ed  (23) (80
mg, 0.167 mmol) ¥ T2 F45E (30 mg, 0.2 mmol)S 1 mL t=Ake] H7islar, 120C= 7FE3k3itk. 3 h &
o, EFES Aoz YA, &E IF d AAsGTE. AE FHA AZeEIHY (AEFHAE,
CH,Cl, 39 0-8% MeOH)ol| ]3] AAIEt 3-F22-2-(2-F22-5-{1-[3-(1,3-1&4-1,3-U 3| E2-0] AU E-2-
A)-1H-JE-5-Y]-5-4-9 E2d-3-d}-F5AD)-HFHUEL (255 A nAZA 5330}
6. (26)2 &4

FE= CHCly (2 mL) 59 (25) (62 mg, 0.102 mmol) S FE2EFY o|aAolyol= (20 ph)E A3, A
oA 1 h ¢ wykdk & &wE AASAUT.  AE B (1 nb)E AFsta, Ao 1 h B¢k
wWHLEIGITE, olojA, BS HF 3lol|l AlASa, IAE AUk, AALE EtOH (2 mL)ol €3)A17]1a, dl=gkx
(60 w)oZ 3 h F<k A, oloA, &ulE F St AAS L, FAMS ZUA AZvtEHY (A
74, CHCl, 59 0-5% MeOH) 2 AAIste] 3-o}n])-5-{4-[4-FE 2Z-3-(2-F ZE-6-A o} -5 A])-Hd]-2-&

2= EYU-1-9}-20F-1-712 522 oln= (26)S WA mAZA F5FT.
4.7 Az}
TZ (26)°] W3k B4 doletE olg A|F-3T).

4.7a  3-opH|we-5-{4-[4-F R 2-3-(2-F 2R -6-Aohe-d = A)-vd |-2-Fa-v Fe|d-1-d}-QIrpE-1-7te 54
4} otu =
'H NMR 400 MHz (MeOD): 5 8.10 (1H, d), 7.83 (1H, d), 7.80 (1H, dd), 7.73 (1H,

ad), 7.67 (1H, dd), 7.53 (1H, d), 7.37 (1H, 1), 7.17 (1H, d), 6.58 (1H, d), 4.26 (1H, dd), 3.86
(1H, dd), 3.71 (1H, m), 3.00 (1H, dd), 2.61 (1H, dd); MS m/z 521 (M + 1),

Ao 5
(29)¢] Az
1. (28)9] A

(12) (200.0 mg, 0.58 mmol)E 4-HER-2-UEZWMZUEZ (27) (156.9 mg, 0.69 mmol)hl AZHAA (R)-3-
FEE-2-(2-FEE-5(1-(4-Aobw-3-HERAE)-5-5 iAEﬂ‘ﬂ “3-e)dEADMEYESD (28)& %A 3
2A F5318 .

5.2 A%
T% (28)0] ek A HolelE ol AlFH}.

5.2a (R)-3-F & 2-0-(2-FE Z-5-(1-(4=-Alop=-3-UE 23 d)-5-S A9 Feu-3-d) s sADHIEHED

'H NMR 400 MHz (MeOD): & 8.88 (1H, d), 7.99 (2H, m), 7.85 (1H, dd), 7.78 (1H,
dd), 7.54 (1H, d), 7.44 (1H, 1), 7.19 (1H, dd), 6.64 (1H, d), 4.30 (1H, dd), 3.88 (1H, dd), 3.72
(1H, m), 3.00 (1H, dd), 2.73 (1H, dd); MS m/z 493.0 (M + 1),

3. (29)9 &4

5.6 mL EtOH 2] (28) (277.7 mg, 0.56 mmol) & SnCl, - 2H,0 (393.8 mg, 1.75 mmol)o] &3E2 50TolA N,
971 stellAl 2 h st 7FEslYh. olojA, HbE ERES 6 nl B2 FA3ta, pHrt 9 WA 100] E w7bR]|
IN NaOH =&z dZe|2 wrEdy. o]ojA, 6 mL EtOACe A7ttt E}ES AR2dA] 1 h 5wyt
gk 3 Alglo|EE ] qFeiglth. 259 RS EEsta, TS E EtOAcE FESIGYh. EtOAc T2 §F
sto] AR AFsaL, MgSO,o.2 TAXRA7|AL, w53 &, Ag7td a=etEgm (AAFEt0Ac) 2 A A5k
(R)-2-o}) =~4-(4-(4-F 2 2-3-(2-F 2 E2-6-Aol=d 5 A Hd)-2-2 A9 S d-1-o zolu|= (29)&
IAZA 53T

5.4 A3}
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TZ (29 tg B4 dolelE ol AlFe).

5.4a (R)=2-opv]le-4-(4-(4-F 22 -3-(2-F ZR-6-A ot A A d)-2-F v Fe|d-1-¢)-M =ou] &

"H NMR 400 MHz (MeOD): § 7.81 (1H, dd), 7.74 (1H, dd), 7.52 (2H, m), 7.39 (1H,
t), 7.13 (1H, dd), 6.94 (1H, d), 6.83 (1H, dd), 6.51 (1H, d), 4.18 (1H, dd), 3.76 (1H, dd), 3.64
(1H, m), 2.97 (1H, dd), 2.55 (1H, dd); MS m/z 481.0 M + 1).

A A 6
302 A=

6.1. (3009 A

(25) (10 mg, 0.016 mmol)Z 0.5 mL g o] &sjA 7)o, 10 w WEEEd F2do| =2 AUl &g
S AoA 16 h §¢ wHkeich.  SvlE WF st AAs AL, AME 23 d3dEE (2 mh)oZ A
5 %% (3 nlx3)etdch. - , 0.5 mL EtOH Fol AAAsAHE. 5 w I=gle 3
7betal, EFES H2olA 3 h B toll AASIAL, TAFS 94 LC/NSE A A ho]
2-{5-[1-(3-0}r] e 1-M| €k £ A -1 ThE-5-2)-5-S -9 F 2| W3- |-2-F 2 23 5 A -3-F R 2l 2 E
2 (30)E& F53AH

6.2 A3}

T-Z (30)°] I B4 HolelE ol A3},

6.2a 2-{5-[1-(3-obv] - 1w b E - 1H-C1}E-5-91)-5- S 4-3] Se]Wl-3-91 | -2-F R 2 -s 5] }-3-F 2 2wl 2
e

(o3
%

3
A7

= N{N‘
it

o

o

QL

a2

off

Hy

QL

'H NMR 400 MHz (MeOD): § 7.94 (11, d), 7.81-7.95 (3H, m), 7.75 (1H, dd), 7.54
(1H, d), 7.39 (1H, 1), 7.18 (1H, dd), 6.60 (11, d), 4.28 (1H, dd), 3.88 (1H, dd), 3.72 (1H, m),
2.93 (3H, 5), 3.00 (1H, dd), 2.64 (1H, dd); MS m/z 556 (M + 1.

319 Az

7.1. 319 &4

AN 6 2 7914 E3HE 309 AEE A TAS A wE, A FFES AR

7.2 Az}

T2 310 tigt 4 dlolerE ofe AlFe).

7.2a 2-{5-[1-(3-o] -1~ et T - 1H-QA T} E-5-9 ) -5-& -9 Z2|d-3-Y | -2-F 22| 5 A }-3-ZF 2 =~
ZYEH

'H NMR 400 MHz (DMSO-d6): & 7.85 (1H, d, I = 2.0), 7.81 (1H, dd, J = 2.4, 5.2
Hz), 7.65-7.69 (2H, m), 7.58 (1H, d, J = 9.2 Hz), 7.46 (1H, d, ] = 8.0 Hz), 7.34 (1H, dt, I =
4.8,8.0 Hz), 7.14 (1H, dd, ] = 2.0, 8.4 Hz), 6.94 (1H, 5), 6.40 (2H, 5), 3.99 (1H, 1, ] = 8.4 Hz),
3.66 (15,1, J = 8.0 Hz), 3.59 (1H, ddd, J = 8.4 Hz), 3.15 (34, 5), 2.70 (1H, dd, J = 8.4, 16.4
Hz), 2.55 (1H, dd, ] = 8.4, 16.4 Hz).

A4 8
179] A=
8.1. 159 A

4 DMF Z9] N-(4-mlEA-8d)-m et EZolu] = (14) (613 mg, 2.85 mmol)e] Wyt &A1& Wz 0CE
Zbslal AU EF (114 mg, 4.75 mmol) 2] 60% HAtlo = Hglstdtt. F4= D

HxUEZD (13)9) 5 nl &84S s 53 =

st el WS ES AR o® WZAAZA, X3t 74 NHCLE AAHAZ]AL, EtOAc®E FE3FaL, Na,SO,

Skt oL
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2 ARAA  dxd 3T =394 AzvtEHs  (Si0,, 3:1  Hex:EtOAc)el 93l
N-(2-Alo} -4~ 8 @ E-H ) -N-(4-H EA - A )-vgh-&Eolu| = (15)5 WA uA2ZA 5313},
8.2. 169 A

3:2:1¢] THF:MeOH:H,0 <] (15) (600 mg, 1.4 mmol)¢] 6 mLe] &B& FAFUIEF (1.0 g, 27.0 mmol) o2
Ak, wg EFES

AFEAT. F85S pll 12 A siA7]aL, EtOAc® FE3Th. F715S NaS0,2
ato] 5-0 9 w-2-[wehE 2 d-(4-m S A -l ) -obu| |- 22t (16)S W4 aA=A F53H30T
8.3 A3}

T2 (16)°] W3t A dole= o} A|lFI}.

8.3a 5—2 2 E-2-[Wet= ¥ I-(4-v EA M A ) -0} - |-l 24

Sfol 12 h Bet stdelaT. W ERES deow YAAYR dgew
=
o

THNMR (CDCL): & 8.34 (1H, d, J = 2.0 Hz), 7.76 (1H, dd, J = 2.0, 8.0 Hz), 7.15
(2H, d, 7= 8.8 Hz), 6,79 (3H, m), 4.51 (1H, br s), 3.78 (3H, 5), 2.98 (3H, s).

8.4. 179 A

CHCl, (10 mL) Z<] (16) (366 mg, 0.79 mmol)e] &

1.6 mmol) 2 Et:N (162 mg, 1.6 mmol)o2 AF3FFrt, WEES 1

obfl (257 mg, 0.87 mmol)o.Z H3IQtt. WEES Aoz 71e3ta X3} 4 NalCO;2 A& 3kar, NaSo,
2 AxA7|a FFsy. AzvtEady (Si0,, 1:1 Hex:EtOAc)ol oJ&] 5-2.9 E-2-[wgh&Ed-(4-HEA]-
Hl2)-obm) 1 =N, N-H] 2= (4= FA] -1 2 -l Zo}u] = (17)

HE 0ColA upkstal wWesxd Z=gto]= (183 mg,

h &QF wRkshar, Hj2-(4-v|EA -1 )-

5.5 A}
T2 (17)e] e 2A doletE ole A|lF3gH}.
8.5a 5-Q 2 E-2-[HetEx d-(4-v EA]-wl ) -0} = ]-N N-H| - (4-H| B A] -1l & ) -wil Z o} =

'HNMR (CDCly): 8 7.63 (1H,d, J=2.0 Hz), 7.56 (1H, dd, J = 2.0, 8.4 Hz), 7.30
(2H,d,J=8.4 Hz), 7.18-7.21 (2H, m), 7.08 (2H, d, J = 8.4 Hz), 6.91 (2H, d, ] = 8.4 Hz), 6.88
(2H, ] = 8.4 Hz), 6.38-6.55 (2H, m), 6.67-6.70 (1H, m), 5.36 (1H, m), 4.71 (2H, m), 4.42
(1H, m), 4.12 (1H, m), 3.96 (1H, m), 3.83 (3H, s), 3.81 (3H, s), 3.79 3H, s).

Ao 9
(33)9] Az
1. (32)9] g4

=

o}

T oabe EFgk2=Fol 0.5 mmol9] (12), 0.9 mmol AAFZEHE, (17) (0.75 mmol), 1,2-EW=-A|ZZ)
(60 ) 2 Cul (80 mg)e AL dhol =33t ‘i%‘%ﬂ A, DWF (5 ml) B YA (5 ol)S F
o EES whksta, 110TCHdA 20 h &<t 71Est &, d2o=z YAAZTY. AL §95 EtOAcE
Fa Adsigict. oJde x3 AsYRE, B 2 A4 AFHsa, AZAAT. xS AYgbd delA
9 a@utEaddAA &5 (32)F F538T.

(2ot

off oy B O Y
h 30

e x> o
O

2. (33)9 &4

(32) (200 mg)E 3 mLe] TFAo| &ajA)7]a, BAEE NS 80TCoA 4 h B¢ 71ge 5, Aoz YA
th. TFAS 7+ stoll AlASt L, ZALS Ag714a 29 ELEU}EJ"HJJ (EtOAcMeOH = 20:1)ol] <]3] At =
T 5-{4-[4-FR2-3-(2-F R 2-6-Al ot -5 A])-F I |-2-F -T2 d-1- }-2-w| gk E d o v te -l = ofw]
T (33)& 5315

9.3 A3}

T2 (33) 3k B4 doletE olg A|F-3T).
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9.3a 5-{4-[4-F 2 Z-3-(2-FZEZ-6-Ao} - A -H | -2-2 42— Z | d-1-d }-2-v| & L d o} -l = o} ]

ey

'H NMR 400 MHz (CDCly): 8 10.9 (1H, brs), 7.88 (1H, dd), 7.86 (1H, br s), 7.81-
7.74 (3H, m), 7.53 (1H, d), 7.46 (1H, d), 7.41 (1H, apparent ), 7.15 (1H, d), 7.06 (1H, br s),
6.75 (1H, 5), 4.09 (1H, d), 3.74 (1H, dd), 3.61 (1H, m), 2.92 (3H, 5), 2.73 (1H, dd), 2.48 (1H,
dd); MS m/z 559.0 (M + 1),

AAld 10
219 A%
10.1. (19)9] 34
ol 8hg (500 mL) F<| p-ofY=LHF| = (146 mmol)2] &Nl 4-wEA AP (146 mmol)S H7Fskith. o]
oM, EIES WM W7 1 th. NaBH, (294 nmol)S o8] oz Hrlsla, ws EFES Heoz
HAAHoR 712G, W4 &84 (100 mb)E A7k, T8-S 19 B By 1/28 §F33. &
FES olojM dEHER FE33, FUES Fote] AR A, FFSAT. it (~50 mL)E bk,
AAES oJ3sle] 35 go| HlA-(4-wEA-HE)-oll (19)S WA uA2M F53A .

10.2. (2009 34

(19) (9.41 g)o Mo, 10.2 nLe Ege|dolwl 2 100 mL UF=Z2H e Hrlalgdtt.  olojA, 10 g9 2-

ZFO0RA-BERAAEEY FEFgo|=E wwslHA 0ToA o8 EFoz Hrtegrr. v Ed&ES A

202 A3 Zk2star deof wwetoltr. dER2WE (100 ml)& #H7bsla, EFES IN HCl &9, 3}

NalCO;, |-= MAsta, A=A, fule] AA T, uAg Ity £§sta st £53 4-22 51~
~Z 29 Z-N N-H] 2-(4-

T AAHES 53159

10.3 A%}

T2 (20)°] e BA dHoletE old A|lFFT}.

10.3a 4~ 25 -2-ZF 0 &N N-H| A-(4-H| EA -2 -slLE ol =

'HNMR (CDCh): 87.74 (18, t, ] = 7.6 Hz), 7.36 (2H, dt, J = 8.4, 1.6 Hz)
6.98(4H, d, ] = 8.4 Hz), 6.76 (4H, d, ] = 8.4 Hz), 4.33 (41, 5), 3.78 (6H, 5).

10.4 (21)9] A

20 mLe] wlola =3t HHo| 760 mg K05, (20) (2 g), 660 ut 4-w|EAHZolyl 2 18 nl DMFE H7}shgltt.

RO vholams wgulolA 180CA 2500% FQF shdskn WAAAY. F 20 g 2-FTFQE-FEIE
s 4] weS 108 FAsd. 10919 wgosREe] §7182 Faa, o9 ohHolEs
g % B2 AHSRGAT. ololA, ARAYL FHF F, WS AL oY opA
I

HFHE 4-LE BN N-] 22 (4-5] B A 922~ (4- ¥ 5 4] - G of o] 1) -l 4l 45 E o} ]

'H NMR (CDCl): 8 7.60 (1H, d, J = 8.4 Hz), 7.15 (2H, d, J = 8.4 Hz), 6.94 (4H, d,
J=8.4Hz), 6.88 (1H, d, ] = 1.6 Hz), 6.80-6.85 (3H, m), 6.77 (4H, d, ] = 8.4 Hz), 6.35 (1H, 1,
J=438 Hz), 424 (2H, d, ] = 4.8 Hz), 4.18 (44, 5), 3.78 (9H, 5).

AAle 11

(37)¢] Az
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11.1 (35)9 A

9= DMSO (125 mL) =9 (11) (3.57 g, 16.9 mmol, 1 eq) % 3-ZF L =2-2-
33.74 mol, 2 eq)] &Ml K05 (7 g, 50.6 mmol, 3.1 eq)E H7}stgct. v E3FES ALoA 24 h B¢

WHkalal, EtOAcet A5 Alolol] Eulsladrt. S-S EtOAcE FE3}a, EtOAc FEES Fale] A4Z A H
8lal, Na,SO. = 7ZA7)3, ZWAATEH. 20:19] CH.Cly:MeOHO] £ ALg3te] Aast 23 Aox A=2u}

EaAAA (R)-3-FR2-2-[2-F R 2-5-5-Fa- & d-3-)-dA5A -2 ER (35)F 5330
11.2 A3}
T2 (35)°] W3k 4 doletE olg A|F-3IT).

11.2a 5-{4-[4-F22-3-(2-F 2 Z-6-A|o}-FH KA -Hd |-2-§ -9 F2Tl-1-U }-2-v gk ¥ o} 7]
H=

FozvlzlEH (5.25 g,

-1N' rlok mlm

o
o

J

i
=

Zo}

'H NMR (CDCls): § 7.51 (1H, dt, = 1.2, 7.6 Hz), 7.43 (1H, d, J = 8.0 Hz), 7.42
(1M, dt, J=1.6, 104 Hz), 7.31 (1H, dd, T = 4.8, 8.0 Hz), 7.00 (14, dd, J = 2.0, 8.0 Hz), 6.65
(1H, brs), 5.61 (1H, brs), 3.73 (1H, t, ] = 9.2 Hz), 3.60(1H, dddd, J = 8.4 Hz), 3.31 (14, dd, J
=6.8,9.2 Hz), 2.68 (1H, dd, T =9.2, 17.2 Hz), 2.37 (14, dd, J = 8.4, 16.8 Hz).

11.3. (36)9 A

Az T3 vtg k239 (35) (0.5 mmole), UAFZE (0.9 mmol), (21) (0.75 mmol), 1,2-EfX-AIE=R
Aol (60 ) 2 Cul (80 mg)E AL 3o E¢stdrt. WS Ed] A4, DMF (5 ml) 2 L4t (5 al)S
AT, EFES wRkslal, 110ColA 20 h &< 7193 &, d2o2 WA Fh. oA, EtOAcE 3
At ek, odds x3) AIAdERE, E ‘%l AR AHe &, A=A, AME AT AdedlA
5 9 ARvEINIAA  4-{4-[4-FR2-3-(2-Aob= 6—%?22—\*1%&) dAd]-2-Sa-v g d-1-4d)-
N N-H] 22 (4= S A -1 ) -2- (4ol 5 A -l oo 2 )-wilAll & Eobu] = (36) 2 5350

11.4 (37)9 A

(36) (120 mg)< 2 mlLel 50:509] TFA:T]E22W|el Sof A Z L. |NS Ao|x Hof wuksla F3A]

o e SREXE S3A7]aL, X3 FTERIERF Sdo02 AU, AHHE EFES 108 5
s, F715S EYste A= HW stal AU EFoR ARAHAG. v AA T, IAAE

(EtOAc:MeOH = 50:1) ZgollA AHAStA &5 2-op|e-4-{4-[4-FZ2-3-(2-Ao}=-6-FF 2 2-H

d]-2-8a-9 Eed-1-)-adE Eol = (3D S S5

11.5 A%

T2 (3Dl dEk B4 AyE olgo] A|AET}.

11.5a 2-obnlte-d-(4-[4- 22 2-3-(2-A|ohte-6-EF 0 23] =) -s] Y ]-2- S 45| Beld-1-9 )W Al & Foln]=

'HNMR (CDCly): 8 7.55-7.60 (2H, m), 7.48 (1H, d, J = 6.4 Hz), 7.46 (1H,d, T =
6.4 Hz), 7.40 (1H, dt, ] = 4.8, 8.0 Hz), 7.17 (2H, m), 6.95 (1H, 5), 6.83 (1H, dd, ] =2.4,9.2
Hz), 6.34 (2H, br ), 5.52 (2H, br ), 4.08 (1H, m), 3.59-3.70 (2H, m), 2.76 (1H, dd, T = 8.4,
16.4 Hz),2.51 (1H, dd, J = 8.4, 16.4).

7] Aol g

e wagdesd, % =248 ARSSte] F 1o uEhd wheh e E B setE

471 A 3%
S F53I
Ao 12
AESA A BA
oo ggtEe HIVE dAlshs o9S the #Ao® Agsqth. x4 Ul vlolga-gdukd
("VSV-g") °JAt& (pseudotyped) HIV-1 FA|#l2kAl 2] 8 upelg| 2 ("HIV-1 FeH]2]")& 7] 40 A&

skaith. HPH*QZVWQ AWZ S (envelope) L& ZFAv=, 7] FAA (DE} psi) 2 HIV-1
LTR:Luc Zg2v=z FA4% 37 Zgkxul= HIV-1 Agnfolex WE A|~®Ele] 3% dA] FA7Y (CaP,
Clontech) o <Izt ujo} AA (HEK) 293T A4+ A3 ("HEK293T")ZH-E] FA38lG k. VSV-g 2 kg
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Zean=E W 23A (tropism)S 3]835ar HEK293T E3 AE W29 #9L wilsts srevlolg] s &
, = . - . o °
AE A8 AT, e psi W71 A Rutelel s A a3t ReE 72 % 2d fHA Aes T

i > i 1t = ()
HErh HIV-1 LTR:Luc AV ER5E e dloleis WE RNA= FAI# kAl 2l2E 44 3 HIV-1 LR

o] &Joll Al RNA 3717 Al (psi ME)& Zreth. FAEE AL AEo s vpolel s Aol FA
HepAl FAAS z2h= HIV-1 72882 £330, E3 2037 AlX A5 AgA]dl, nloleix 7% RNALE
AL, 3 oolF, T E PGK (E2EFEAHOlE 71ubA] Z2REH )| & fes= SFE FAH A #4
1_}4 AAME #H& Aelth. Bright-Glo A¢F (Z2w7} (Promega)) 71AE AH&SF FA|#H 2kl &4 EC50 %k;
Z4387] 93] CLIPR ZzEolE &5V (ZdlEE tulolAlx WMWMHwa%DQA%5W4Q§4WH}E
o] Z743}3lTt.

B AlY A LIRES
2937

<
T

EA A A BA-AF HIV 28 wpoleize] tid B4 (9 F7] 4 BAD:

HEK 293T M|¥E 10% FBS, 1X Pen/Strep/ZFEMW oz wZEw Eu3 /12 o]Z wlA (Dulbecco's Modified
Eagle Medium (DMEM))ol A &4 <Ql Ao wjfsigity. ZREFL oS3 g

1. 293 T MEE Aquamax (Z#F tlufolalz) oA Euj7|S AF&3te] 700 Alx/D (5 2
= o = 5 © 1536- °J]
e A5kt N S

2. MEE 37ClA 5% C0, stell 24 h &<k vl &ttt
3. 50 nLe] 7H7he] Bhete (DMSOl A4 o= 3]44)& PinTool (GNF)= ARE-3te] ol&s}3ict

4. 1 hr ZoF 37ColA <dFHo]As = HIV 2] EE ulo]HAE Aquamaxs AFE3te] < 1.09 729 txx
ODell B-ashz 2 we] Fa = Aol o]Fsgit.

5. Aelvli ZAE ALE F7h 48 hr FF 3TCOIA Matsrt.
? ?ﬂﬂﬂﬂ g8 Bright-Glo (X277}, Cat.# E263B % E264B) FA|H kAl AleF (5 w/9, Aquamax)]
A7} Fol 202 NS SEE A8 (LIPR A (FeFe) dulolas) A SeolE H5d ela) Ly
Qsteich ﬁ

AZE5H 24 (ZE #F A9A 43 A1)
1. 293 T AIEE Aquamax (E@Ee vntolA ) ofA] Fuj7]& ARE-ste] 700 Al2/4 (5w F3))=

NF) B2 A1Ls ¥ 5) 2 1536-2
L e L (5 pb ) 4

2. AZE 37CoA 5% CO, dloll 24 h =< wjkalglch.

5

3. 50 nLe] Z+7tel e (DMSOl =xk8 o2 3|4 €)& PinTool (GNF)& AFE3le] o]F3l3iTh
4. A E 3 v 7gA" NES =712 48hr EQF 37T A vl dEFY o).
5. Az AgEe DMEMe) 1:18 3AE 1 w9 Alamar Blue (ZEZH|7}, Cat.# 00-100)E #H7}ste] H7betglct.

hr B9k ALo|A] F7tE ¢lFuolgdt & 50/50 F #3712 zk= Acquest (TREK A|~¥h)= %

_41_



SS=50dl 10-0896889

ot
0]
foie

2

&2 HolE
'H NMR 400 MHz /% =MS (m/z)

'H NMR 400 MHz (CDCl,) & 7.83 (d, 2H),
771 (m, 3H), 7.61 (dd, 1H), 747 (d, 1H), 7.32
(t, 1H), 7.01 (dd, 1H), 6.43 (d, 1H), 5.24 (br,
1H), 4.16 (dd, 1H), 3.7 (dd, 1H), 3.65 (t, 2H),
3.60 (m, 1H), 3.07 (t, 2H), 2.98 (dd, 1H), 2.68
(dd, 1H); MS m/z 546.1 (M + 1).

'H NMR 400 MHz (CDCl;) § 8.04 (d, 1H),
8.00 (d, 1H), 7.71 (dd, 1H), 7.62 (dd, IH),
748 (m, 2H), 7.33 (¢, 1H), 7.00 (dd, 1H), 6.41
(d, 1H), 5.11 (s, 2H), 4.16 (dd, TH), 3.75 (dd,
1H), 3.61 (m, 1H), 3.00 (dd, 1H), 2.69 (dd,
1H); MS m/z 536.0 (M + 1).

" NMR 400 MHz (CDCl;) § 7.96 (d, 1H),
7.85 (d, 1H), 7.69 (dd, 1H), 7.60 (dd, 1H),
7.49 (d, 1H), 7.32 (t, 1H), 7.01 (dd, 1H), 6.79
(dd, 1H), 6.41 (d, TH), 5.00 (s, 2H), 4.16 (dd,
1H), 4.03 (s, 3H), 3.77 (dd, 1H), 3.60 (m, 1H),
3.00 (dd, TH), 2.69 (dd, 1H); MS m/z 532.0
M+1).

'H NMR 400 MHz (CDCl;) § 7.76 (s, 2H),
7.71 (dd, 1H), 7.63 (dd, 1H), 7.49(d, 1H), 7.34
(t, 1H), 6.98 (dd, 1H), 6.39 (d, 1H), 543 (5,
2H), 4.12 (dd, 1H), 3.70 (dd, 1H), 3.60(m,
1H), 2.99 (dd, 1H), 2.69 (dd, 1H); MS m/z 570
M+1).




LCMS m/z: 462.1 (M+H),

'H NMR (CDCly): 7.93 (t, 1H, J=2.0 Hz),
7.70-7.67 (m, 1H), 7.52 (4, 1H, J = 8.0 Hz),
7.46 (dd, 1H, J=1.2, 8.0 Hz), 7.40-7.36
(m, 2H), 7.31 (dd, 1H, J=1.2, 8.0 Hz), 7.13
(t, 1H, J=8.0 Hz), 6.83, (dd, 1H, J= 2.0,

8.0 Hz), 6.69 (dd, 1H, J =112, 17.6 Hz),
6.24 (brs, 1H), 6.19 (d, 1H, J=2.0 Hz),

6.02 (brs, 1H), 5.71 (d, 1H, J=17.6 Hz),
524 (4, 1H, J=11.2 Hz), 4.07 (44, 1H, J=
8.0, 9.6 Hz), 3.67 (dd, 1H, J=6.8, 9.6 Hz),

3.51-3.43 (m, 1H), 2.86 (dd, IH, J = 8.8,
172 Hz), 2.54 (44, 1H, J= 8.0, 17.2 Hz).
LCMS m/z: 467.0 (M+H).

LCMS m/z: 440.2 (M+H)

MS m/z 490.0 (M + 1).

'H NMR 400 MHz (CDCl;) § 7.78 (4, 1H),
7.67 (dd, 1H), 7.64 (dd, 1H), 7.54 (dd, 1H),

1H), 6.90 (dd, 1H), 6.33 (d, 1H), 4.99 (s, 2H),

N
N
{SOZMG
7.39(d, 1H), 7.26 (£ t, IH),7.14 (d,
Cl El
N

4.03 (dd, TH), 3.62 (dd, 1H), 3.51 (m, 1H),
3.05 (s, 3H), 2.89 (dd, 1H), 2.58 (dd, 1H); MS
mfz 555.9 (M +1).
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10

Hzé{
rZ\‘SOZMe
25

NC

'H NMR 400 MHz (MeOD) § 7.94 (d, 1H),
7.81-7.95 (m, 3H), 7.75 (dd, 1H), 7.54 (d,
1H), 7.39 (t, 1H), 7.18 (dd, 1H), 6.60 (d, 1H),
4.28 (dd, 1H), 3.88 (dd, 1H), 3.72 (m, 1), 2.93
(s, 3H), 3.00 (dd, 1H), 2.64 (dd, 1H); MS m/z
556 (M + 1),

11

ONH,
OgMe

'H NMR 400 MHz (CDCl;) § 7.90 (m, 2H),
7,66 (m, 2H), 7.54 (dd, 1H), 7.42 (d, 1H), 7.28
(1, 1H), 6.95 (dd, 1H), 6.37 (d, 1H), 6.36 (bs,
1H), 6.03 (bs, 1H), 4.11 (dd, 1H), 3.73 9dd,
1H), 3.57-3.53 (m, 1H), 3.26 (s, 3H), 2.95 (dd,
1H), 2.65 (dd, 1H); MS m/z 544.0 (M + 1),

12

Ha

JQ/& /
Cl |
0.

NC

‘4 NMR (CDCly) & 8.83 (m, 1H), 8.33 (s,
1H), 7.72 (m, 2H), 7.61 (dd, 1H), 7.44 (d,
1H), 7.36 (d, 1H), 7.31 (¢, LH), 7.05 (m,
1H), 6.96 (d, 1H), 6.51 (d, 1H), 4.36 (m,
1H), 3.94 (m, 1H), 3.65 (m, 1H), 3.01 (q,
1H), 2.72 (q, 1H), 2.39 (b, 2H); MS m/z
489 (M+1).

13

HN
o

H NMR 400 MHz (MeOD) § 8.10 (4, 1H),
7.83 (d, 1H), 7.80 (dd, 1H), 7.73 (dd, 1H),
7.67 (dd, 1H), 7.53 (d, 1H), 7.37 @, 1H), 7.17
(d, 1H), 6.58 (d, 1H), 4.26 (dd, 1H), 3.86 (dd,
1H),3.71 (m, 1), 3.00 {dd, 1H), 2.61 (dd, TH);
MS m/z 521 M+ 1),

14

HoN
N
O
CI

NC

' NMR (CDCL): 7.85 (d, 1H, /= 2.0 Hz),
7.53(dd, 1H, J=2.0, 9.2 Hz), 7.44 (d, 1H, J
= 8.4 Hz), 7.40 (d, 1H, J=9.2 Hz), 7.29-
7.23 (m, 4H), 7.19 (dd, 16, J=2.4, 7.6 Hz),
6.96 (dd, 1H, J=2.0, 8.4 Hz), 6.46 (4, 1H,J
=20 Hz), 4.18 (dd, 1H, J= 8.0, 9.6 Hz),
3.79 (dd, 1H, J = 6.4, 9.6 Hz), 3.76 (s, 3H),
3.63-3.56 (m, 1H), 2.98 (dd, 1H, /= 8.8,
17.2 Hz), 2.63 (dd, 1H, J = 7.6, 172 Hz).
LCMS m/z: 474.7 (M+H).
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15

'H NMR (CD;0D) 6 8.59 (dd, 1H), 8.23 (4,
1H), 7.97 (d, LH), 7.84 (dd, 1H), 7.76 (dd,
1H), 7.55 (d, 1H), 742 (t, 1H), 7.22 (dd,
1H), 6.66 (d, 1H), 4.77 (s, 2H), 4.30 (m,
1H), 4.00 (m, 1H), 3.75 (m, 1H), 3.02 (q,
1H), 2,71 (g, 1H); MS m/z 520 (M+1).

16

Cl

'HNMR (CDCl;) § 8.57 (d, 1H), 8.11 (s,
1H), 7.83 (d, 1H), 7.64 (d, 1H), 7.5 (4,
1H), 7.35 (d, 1H), 7.25 (t, 1H), 6.98 (m,
1H), 6.44 (s, 1H), 428 (m, 1H), 3.82 (m,
1H), 3.60 (m, 1H), 3.37 (s, 3H), 3.05 (s,
3H), 2.93 (m, 1H), 2.68 (m, 1H); MS m/z
561 (M+1).

17

'"H NMR (CDCLy): 8.53 (d, 1H, J= 2.0 Hz),
8.42 (s, 1H), 8.05 (dd, 1H, J=2.0, 9.2 Hz),
7.94 (4, 1H, J= 8.8 Hz), 7.44 (d, 1H, J=
8.4 Hz), 7.25-7.23 (m, 2H), 7.19-7.16 (m,
1H), 6.97 (dd, 1H, J=2.0, 8.4 Hz), 6.58 (d,
1H, J= 1.6 Hz), 4.28 (t, 1H, J= 9.6 Hz),
3.97 (q,2H, J= 6.8 Hz), 3.87 (dd, 1H, J=
7.2,9.2 Hz), 3.69-3.61 (m, 1H), 3.02 (dd,
1H, J=838, 17.2 Hz), 2.72 (dd, 1H, J=8.0,
17.6 Hz), 1.17 (1, 3H, J= 6.8 Hz). LCMS
m/z; 500.10 (M+H).

18

LCMS m/z: 486,10 (M+H).

19

'H NMR (CDCl): 7.92 (d, 1H, J = 8.8 Hz),

7.88 (dd, 1H, J=2.0, 8.8 Hz), 7.45 (d, 1H, J

= 8.4 Hz), 7.33-7.22 (m, 3H), 6.97 (dd, 1H,
J=2.0, 8.4 Hz), 6.44 (d, 2H, J=2.0 Hz),

5.80 (s, 1H), 4.18 (dd, 1H, J=8.0, 9.6 Hz),

3.81-3.77 (m, 4H), 3.63-3.55 (m, 1H), 3.33
(s, 3H), 2.99 (dd, 1H, J= 8.4, 17.2 Hz),

2.68 (dd, 1H, J= 8.4, 17.2 Hz), LCMS m/z:

540.3 (M+H).
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20

"H NMR 400 MHz (o} 41 E-dg) 8 8.15 (4,
1H), 8.00 (dd, 1H), 7.98-7.94 (m, 2H), 7.67
(d, 1H), 7.63 (1, 1H), 7.44 (d, 1H), 7.36 (dd,
1H), 7.00 (bs, 1H), 6.97 (d, 1H), 6.51 (bs, 1H),
5,48 (s, 2H), 4.32 (dd, 1H), 3.93-3.85 {m, 2H),
3.24 (s, 3H), 2.97 (dd, 1H), 2.70 (dd, 1H); MS
m/z 574.0 (M+ 1),

21

"H NMR (CDCls): 9.77 (brs, 2H), 8.77 (d,
1H,J=9.2 Hz), 8.12 (5, 1H), 7.82 (4, 1H,J
=52 Hz),7.38 (d, 1H, J = 8.4 Hz), 7.30-
7.21 (m, 3H), 6.98 (d, 1H, J = 8.0 Hz), 6.49
(d, 1H, J=12 Hz), 4.33 (t, 1H, J= 9.2 Hz),
3.88 (t, 1H, J= 6.4 Hz), 3.76 (s, 3H), 3.64-
3.58 (m, 1H), 3.28 (s, 3H), 3.08 (5, 3H),
2.99 (dd, 1H, J= 8.8, 17.2 Hz), 2.68 (dd,

1H,J=1.6, 16.8 Hz). LCMS m/z: 557.10

(M+H).

22

'H NMR 400 MHz (o} E-dg) § 8.1 (d, 1H),
7.97 (dd, 1H), 7.88 (dd, 1H), 7.83 (d, 1H),
7.75 (ddd, 1H), 7.67 (d, 1H), 7.41-7.33 (m,
2H), 7.15 (d, 1H), 7.13 (d, 1H), 5.91 (br s,

2H), 4.4 (m, 1H), 4.18-4.09 (m, 2H), 3.01 (s,
3H), 2.99 (dd, 11), 2.87 (dd, 1H); MS miz
522.0 (M +1).

23

"H NMR 400 MHz (DMS0-d6) § 7.85 (1 H,
d,J=2.0),7.81 (1 H,dd, J=24,52Hz),
7.65=1.69 (2H, m), 7.58 (1 H,d, 1 =9.2
Hz),7.46 (1H,d,1=8.0Hz),7.34 (1 H, dt,
J=4.8,8.0H2),7.14 (1 H,dd, J=2.0,84
Hz),6.94 (1 H, 5), 6.40 (2 H, 5),3.99 ( 1H,
t,J=8.4 Hz),3.66 (1 H, t, J = 8.0 Hz), 3.59
(1H,ddd,J=8.4Hz2),3.15(3 H,5),2.70 (
1H,dd,J=84, 164 Hz),2.55 (1 H,dd, ] =
8.4 Hz, 16.4 Hz)ppm.
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24

HzN
ot
N
CONH,
Cl
0.

'H NMR 400 MHz (DMSO-d6) § 7.85 (1 H,
d,7=2.0),7.81 (1 H, dd, J = 2.4, 5.2 Ha),
7.65=7.69 (2H,m), 7.58 (1 H, d, =92
Hz),7.46 (1 H, d, ] = 8.0 Hz), 7.34 (1 H, dt,
J=438,80Hz), 7.14 (1 H, dd, ] =2.0, 8.4
Hz), 6.94 (1 H, s), 640 (2 H, 5),3.99 ( 1H,
t,J = 8.4 Hz), 3.66 (1 Hl, t, J = 8.0 Hz), 3.59
(1H,ddd, T =8.4 Hz), 3.15 3 H, 5), 2.70
1H,dd, J = 8.4, 16,4 Hz), 2.55 (1 H, dd, J =
8.4 Hz, 16.4 Hz)ppm.

25

'H NMR 400 MHz (MeOD) § 8.14 (d, 1H),
7.86 (d, LH), 7.83 (dd, 1H), 7.77 (dd, 1H),
7.71(dd, 1H), 7.57 (d, 1H), 7.40 (t, 1E), 7.21
(dd, 1H), 6,61 (d, 1H), 431 (dd, 1H), 3.89 (dd,
1H), 3.74 (m, 3H), 351 (1, 2H), 3.03 (dd, 1H),
2,64 (dd, TH); MS m/z 565.0 (M + 1),

26

N
Hy
SN
by
C |
N
ONH,
SOZME
Cl
N

'H NMR (CDCls): 7.98-7.95 (m, 2H), 7.72
(dd, 1H, J=2.0, 8.8 Hz), 7.50-7.41 (m,
3H), 7.32-7.30 (m, 2H), 7.05 (dd, 1H, J=
2.0, 8.4 Hz), 6.69 (s, [H), 6.37 (brs, 1H),
5.81 (brs, 1H), 4.21 (dd, 1H, J= 8.0, 9.6
Hz), 3.83 (dd, 1H, J=7.2, 9.6 Hz), 3.69-
3.61 (m, 1H), 3.33 (s, 3H), 3.03 (dd, 1H, J =
8.8, 17.2 Hz), 2.74 (dd, 1H, J=8.4,17.6
Hz). LCMS m/z: 528.0 (M+H),

27

ONH;
k
02Me
Cl |
N

'H NMR 400 MHz (CDCl;) § 10.9 (br s, 1H),
7.88 (dd, 1H), 7.86 (br s, 1H), 7.81-7.74 (m,
3H), 7.53 (d, TH), 7.46 (d, 1H), 741 (B o
t, 1H), 7.15 (d, 1H), 7.06 (br s, 1H), 6.75 (s,
1H), 4.09 (d, 1H), 3.74 (dd, 1H), 3.61 (m, 1H),
2.92 (s, 3H), 2.73 (dd, 1H), 2.48 (dd, 1H); MS
m/z 559.0 (M + 1),
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'"H NMR 400 MHz (CDCl3) & 8.03 (d, 1H),
7.96 (d, 1H), 7.71 (dd, 1H), 7.61 (dd, 1H),
7.48 (m, 2H), 7.30 (1, 1H), 7.03 (dd, 1H), 6.46
(d, 1H), 4.79 (br, 2H), 4.22 (dd, 1H), 3.81 (dd,
1H), 3.64 (m, SH), 3.00 (m, 5H), 2.89 (s, 3H),
2.68 (dd, 1H); MS m/z 6042 (M + 1),

29

%@gwﬁ

'H NMR 400 MHz (MeOD) 5 8,10 (dd, 1H),
7.82 (dd, 1H), 7.80 (dd, 1H), 7.73 (dd, 1H),
7.67 (dd, 1H), 7.53 (d, 1H), 737, 1H), 7.17
(dd, 1H), 6.58 (d, 1H), 4.229 (dd, 1H), 3.85
(dd, 1H), 3.73 (m, 1H), 3.5 (m, 4H), 3.40 (s,
1H), 3.01 (dd, LH), 2,62 (dd, 1H); MS n/z 579
M+1),

30

N~©"SOzNH 2

"H NMR (CDCly): 7.91-7.88 (m, 2H), 7.81-
7.73 (m, 3H) , 7.56-7.52 (m, 1H), 7.43 (d,
1H, J= 8.0 Hz), 7.16 (s, 1H), 6.82 (s, 1H),

427 (t, 1H, J=9.6 Hz), 3.90 (t, 1H, J=8.8
Hz), 3.81-3.75 (m, 1H), 3.10 (44, 1H, J=

8.8, 17.2 Hz), 2.81 (dd, 1H, J=8.8,17.2
Hz). LCMS m/z; 493.1 (M+H).

31

'H NMR 400 MHz (CDCl) & 8,05 (d, 1H),
7,80 (d, 1H), 7.43-7.71 (m, 6H), 7.17 (4, 2H),
7.00 (dd, 1H), 642 (dd, 1H), 4.19 (dd, 1H),
3.77 (dd, 1H), 3.62 (m, 1H), 2.98 (dd, 1H),
2.64 (dd, 1H), 2.32 (s, 3H); MS m/z 632 (M +
1.

32

"H NMR 400 MHz o}4] E-dg) § 8.05 (4,
1H), 7.98-7.96 (m, 2H), 7.74 (d, 1H), 7.65 (d,
1H), 7.38 (br s, 1H), 7.35 (d, 1H), 7.33 (d,
1H), 7.21 (4, 1H), 7.07 (4, 1H), 7.03 (s, 1H),
6.99 (br's, 1H), 4.44 (dd, 1H), 4.21-4.09 (m,
2H), 3.33 (s, 3H), 3.04 (dd, 1H), 2.94 (dd,
1H), 2.41 (s, 3H); MS m/z 524.1 (M + 1),

|
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33

LCMS m/z: 490.1 (M+H)

34

'H NMR (CDCl): 7.98-7.95 (m, 2H), 7.72
(dd, 1H, J=2.0, 8.8 Hz), 7.50-7.41 (m,
3H), 7.32-7.30 (m, 2H), 7.05 (dd, 1H, /=
2.0, 8.4 Hz), 6.69 (s, 1H), 637 (brs, 1H),
5.81 (brs, 1H), 4.21 (dd, 1H, J=8.0, 9.6
Hz), 3.83 (dd, 1H, J=7.2, 9.6 Hz), 3.69-
3.61 (m, 1H), 3.33 (s, 3H), 3.03 (dd, 1H,J=
8.8,17.2 Hz), 2.74 (dd, 1H, J= 84, 17.6
Hz). LOMS miz: 528.0 (M+H),

35

' NMR 400 MHz (MeOD) 5 8.13 (d, 1H),
7.87(d, 1H), 7.83 (dd, 1H), 7.76 (dd, 1H),
7.71 (dd, 1H), 7,57 (d, 1H), 740 (t, 1H), 7.21
(a4, 1H), 6.61 (d, 1H), 4.31 (dd, 1H), 4.05 (s,
2H), 3.89 (dd, 1H), 3.74 (m, 1H), 3.04 (dd,
1H), 2.64 (dd, 1H); MS r/z 5781 (M + 1),

36

'H NMR 400 MHz (CDCl) § 7.91 (5, 1H),
7.79 (d, 1H), 7.52 (d, 1H), 7.43-7.39 (m, 2H),
7.28 (d, 1H), 7.10 (t, 1H), 6.80 (dd, 1H), 6.28
(bs, 1H), 6.22 (d, 1H), 5.87 (bs, 1H), 3.99 (d,
1H), 3.89 (t, 2H), 3.59 (dd, 1H), 3.46-3.39 (m,
1H), 3.28 (t, 2H), 2.80 (dd, 1H), 2.65 (s, 6H),

2.49 (dd, 1H), ; MS m/z 601.1 (M + 1),

37

LCMS m/z: 474.1 (M+H)
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38

'H NMR 400 MHz (MeOD) 6 8.05 (d, 1H),
7.98 (d, 1H), 7.80 (dd, 1H), 7.73 (dd, 1H),
7.57 (m, 2H), 7.36 (¢, 1H), 7.22 (dd, 1H), 6.61
(d, 1H), 4.36 (dd, 1H), 3.94 (dd, 1H), 3.75 (m,
1H), 3.35 (s, 3H), 3.05 (dd, 1H), 2.68 (dd,
1H); MS m/z 541.0 (M + 1).

39

R
NQJQ
ONHy)
C N

'H NMR 400 MHz (MeOD) § 8.13 (d, 1H),
7.82 (dd, 1H), 7.72-7.78 (m, 2H), .59 (d,
1H), 7.54 {d, 1H), 7.38 (t, 1H), 7.19 (dd, 1H),
6.61(d, 1), 4.30 (dd, 1H), 3.8 (dd, 1H),
3.72 (m, 1), 3.00 (dd, 1H), 2.64 (dd, TH); MS
mz 506 (M + 1),

40

'H NMR 400 MHz (MeOD) § 7.96 (s, 1H),
7.87 (d, 1H), 7.84 (d, 1H), 7.79 (dd, 1H), 7.72
(dd, 1H), 7.57 (d, 1H), 7.37 (dd, 1H), 7.34 (1,
1H), 7.21 (dd, 1H), 6.59 (d, 1H), 4.34 (dd,
1H), 3.90 (dd, 1H), 3.74 (m, 1H), 3.22 (5, 3H),
3.05 (dd, 1H), 2.64 (dd, 1H); MS m/z 540.0
M+1).

41

'HNMR (CDCls): 7.91 (d, 2H, J = 9.2 Hz),

.15 <1.70 (m, 3H), 7.66 (d, 1H, J=8.0 Hz)

,7.62(dd, 1,J=12,7.6 Hz), 725 (t, IH,J
=8.0 Hz), 7.95 (dd, 1H, J=2.0, 8.4 Hz),
6.37(d, 1H, J = 1.6 Hz), 4.75 (5, 1H), 4.17
(dd, 1H, J= 8.0, 9.6 Hz), 3.78 (dd, 1H, J =
6.8, 9.6 Hz), 3.64-3.56 (m, 1H), 3.00 (dd,
1H, J= 8.8, 17.6 Hz), 2.68 (dd, 1H, J= 8.0,

17.2 Hz).

42

LCMS m/z: 534.0 (M+H).
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43

HaoN
St
502Me
Cl

=

P

'H NMR 400 MHz (¢} 4 & -dg) § 8.10 (d,
1H), 7.98 (dd, 1H), 7.85 (d, 1H), 7.75 (d, 1H),
7.67 (d, 1H), 7.35 (dd, 1H), 7.21 (d, 1H), 7.09
(d, 1H), 7.02 (s, 1H), 439 (dd, 1H), 4.17-4.08

(m, 2H), 3.03-2.97 (m, 4H), 2.87 (dd, 1H);

MS m/z 5362 (M + 1).

44

LCMS mfz: 490.0 (M)

45

LCMS m/z: 589.9 (M+H).

46

LCMS m/z: 603.00 (M+H).

47

'H NMR 400 MHz (MeOD) & 8.12 (dd, 1H),
7.83 (d, 1H), 7.81 (dd, 1H), 7.74 (dd, 1H),
7.69 (dd, 1H), 7.54 (d, 1H), 7.38 (¢, 1H), 7.18
(dd, 1H), 6.59 (d, TH), 4.28 (dd, 1H), 3.99 (m,
1H), 3.87 (dd, 1H), 3.68-3.81 (m, 5H), 3.01
(dd, 1H), 2.61 (dd, TH); MS m/z 595 (M + 1).
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48

N,
N*@;—Ej
N-SO,Me
H

Ci N

Cl

'H NMR 400 MHz (MeOD) § 7.75 (dd, 1H),
7.70 (m, 2H), 7.65 (d, 1H), 7.53 (d, 1H), 7.29
(dd, 1H), 7.28 (¢, 1H), 7.16 (dd, 1H), 6.51 (d,
1H), 4.31 (dd, 1H), 3.87(dd, 1H), 3.70(m, 1H),
3.19 (s, 1H), 3.06 (dd, 1H), 2.58 (dd, 1H); MS
m/lz 556 (M +1).

49

NH,
‘@—SOZNHg
c N

MS m/z 517.0 (M +1).

50

HoN

@ SOQME

N,

Ci
CN

'H NMR 400 MHz (¢} & -dg) § 8.1 (d, 1H),
7.97 (dd, 1H), 7.88 (dd, 1H), 7.83 (d, 1H),
7.75 (ddd, 1H), 7.67 (d, 1H), 7.41-7.33 (m,
2H), 7.15 (4, 1H), 7.13 (d, 1H), 5.91 (brs,

2H), 4.4 (m, 1H), 4.18-4.09 (m, 2H), 3.01 (s,
3H), 2.99 (dd, 1H), 2.87 (dd, 1H); MS m/z
5220 (M +1).

51

CONH;
3N
SOZMS
Cl

N

"HNMR ((CD5),CO): 11.25 (s, 1H), 8.03
(dd, 1H, J=2.0, 8.8 Hz), 7.98 (brs, LH),
7.94 (d, 1H, J = 2.4 Hz), 7.74-7.66 (m, 3H),
7.59 (d, 1H, J = 8.4 Hz), 7.54-7.49 (m, 1H),
7.31(dd, 1H, J= 2.0, 8.4 Hz), 7.18 (brs,
1H), 7.11 (s, 1H), 4.24 (dd, 1H, J=8.4,9.6
Hz), 3.90 (t, 1H, J= 8.0 Hz), 3.82-3.74 (m,
1H), 3.04 (s, 3H), 2.88 (dd, 1H, /= 8.8,
16.8 Hz), 2.67 (dd, 1H, J= 9.2, 16.8 Hz).

52

'H NMR (CDCy): § 7.55-7.60 (2 H, m),
748 (1H,d, I =6.4 Hz), 7.46 (1 H, d, T =
6.4 Hz), 7.40 (1 H, dt, ] = 4.8, 8.0 Hz), 7.17
(2H,m), 6.95 (1 H,5), 6.83 (1 H, dd, I =
2.4, 9.2 Hz), 6.34 (2H, brs), 5.52 (2 H,
brs), 4.08 ( 1H, m), 3.59-3.70 (2 H, m), 2.76
(LH, dd, J= 8.4, 16.4 Hz), 2.51 (1 H, dd, J
= 8.4, 16.4)ppm. LCMS m/z: 501.0 (M+H).

NH,
N—C}sozwz
Cl F
20
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53

TINMR (CDCL): 7.73-7.70 (m, 2H),7.66-
7.61 (m, 2H), 7.42 (d, 1H,J=1.6 Hz), 7.32
(t, 1H, J= 8.0 Hz), 6.93 (dd, 1H, J=2.0,
8.4 Hz), 6.76 (dd, 1H, J = 1.6, 8.8 Hz), 6.36
(d, 15, J= 1.6 Hz), 4.88 (brs, 2H), 4.78 (s,
2H), 4.12 (dd, 1H, J= 8.0, 9.6 Hz), 3.72
(dd, 1H, J= 6.8, 9.6 Hz), 3.59-3.51 (m, 1H),
2.96 (dd, 14, J = 8.8, 17.2 Hz), 2.64 (dd,
1H, J = 8.0, 17.2 Hz). LCMS m/z: 560.90

_(MHHD),

54

LCMS m/z: 545.0 (M+H).

55

ONH,
‘1‘< i H
NSOzMe
Br

Y NMR ((CD5):CO): 1123 (s, 1H), 8.02
(dd, 1H, J= 1.8, 8.8 Hz), 7.98 (brs, 1H),
7.95 (d, 1H, J=2.4 Hz), 7.75-7.66 (m, 4H),
7.54-7.49 (m, 1H), 7.24 (dd, 1H, J=1.6, 8.0
Hz), 7.16 (brs, 1H), 7.06 (s, 1H), 425 (dd,
| 1H,J= 8.0, 9.6 Hz), 3.89 (dd, 1H, J=8.0,
9.6 Hz), 3.81-3.73 (m, 1H), 3.04 (s, 3H),
2.88 (dd, 1H, J = 8.4, 16.8 Hz), 2.66 (dd,
1H,J=92, 16.8 Hz). LCMS m/z: 587.10
(M+H).

56

'"H NMR (CDCly): 10.60 (s, 1H), 8.25 (s,
1H), 7,88 (d, 1H, J= 8.4 Hz), 7.75-7.71 (m,
2H), 7.62 (d, 14, J="7.2 Hz), 7.33 (t, 1H, J

= 8.4 Hz), 6.82 (dd, 1H, J=1.2,7.6 Hz),
6.72 (brs, 1H), 6.29 (s, 1H), 5.43 (brs, 1H),
4,15 (dd, 1H, J = 7.6, 9.6 Hz), 3.75 (dd, 1H,
J=6.0,9.2 Hz), 3.62-3.55 (m, 1H), 3.01 (5,

3H),2.98 (dd, 1H, J=8.8, 17.6 Hz), 2.64

(dd, 1H, J=17.6, 16.8 Hz). LCMS m/z:
651.0 (VI+H).

57

"H NMR ((CD»);CO): 11.22 (s, 1H), 8.00
(dd, 1H, J=2.4, 8.8 Hz), 7.96 (brs, 1H),
7.92(d, 1H, J=2.4 Hz), 7,67-7.63 (m, 3H),
735(, 1H,J=7.6Hz),732(d, 1H,J=176
Hz),7.15 (brs, 1H), 7.08 (dd, 1H,J= 1.6,

1H, J=8.0, 9.6 Hz), 3.82 (dd, 1H, J=7.2,

8.8 Hz), 3.68-3.60 (m, 1H), 3.04 (d, 3H, J=
2.1 Hz),2.83 (dd, 1H, J=8.8, 16.0 Hz),

2.56 (dd, 1H, J=8.0, 16.4 Hz). LCMS m/z:

519.10 (M+H).

8.0 Hz), 6.44 (d, 1H, J=1.6 Hz), 4.19 (dd, ‘
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58

CONH,
N‘QISOQMe
I

LCMS m/z: 534.0 (M+H),

59

H NMR (CDCly): 8.06-8.04 (m, 2H), 7,71
(dd, 14, J= 1.6, 8.4 Hz), 7.66 (dd, 1H, J =
2.0, 8.8 Hz), 7.62-.7.59 (m, 2H), 7.31 (1,
18, J= 8.0 Hz), 7.17 (dd, 1H, J=9.6, 13.6
Hz), 7.02 (d, 1H, J=7.2 Hz), 6.26 (s, 2H),
5.86 (d, 14, J= 17.6 Hz), 5.80 (s, 1H), 5.42
(d, 1H,J=11.2 Hz), 4.18 (dd, 1H, J=8.8,
10.0 Hz), 3.80 (dd, 1H, J= 6.4, 9.2 Hz),
3.64-3.57 (m, 1H), 3.56 (s, 3H), 2.99 (dd,
1H,J=8.8, 17.6 Hz), 2.70 (dd, 15, /= 8.0,
172 Hz). LCMS m/z: 535.95 (M+H),
518.90 (M-16).

60

'H NMR 400 MHz (MeOD) & 7.81 (dd, 1H),
7.74 (dd, 1H), 7.52 (m, 2H), 7.39 (t, 1H), 7.13
(dd, 1H), 6.94 (d, 1H), 6.83 (dd, 1H), 6.51 (d,

1H), 4.18 (dd, 1H), 3.76 (dd, 1H), 3.64 (m,
1H), 2.97 (dd, 1H), 2.55 (dd, 1H); MS m/z
4810 (M +1).

61

"H NMR 400 MHz (MeOD) § 7.82 (dd, 1H),
7.75 (dd, 1H), 7.52 (d, 1H), 7.42 (t, 1H), 7.33
(d, 1H), 7.14 (dd, 1H), 7.10 (d, 1H), 6.90 (dd,
1H), 6.53 (d, 1H), 4.17 (dd, 1H), 3.75 (dd,
1H), 3.64 (m, 1H), 2.96 (dd, 1H), 2.58 (dd,
1H); MS m/z 463.1 (M + 1).

62

LCMS m/z: 533.2 (MHHD).

_54_

5

10-0896889



63

'H NMR 400 MHz (MeOD) & 7.79 (dd, 1H),
7.72.(dd, 1H), 7.55 (4, 1K), 7.51 (d, 1H), 7.37
(¢, 1H),7.12 (dd, 1H), 6.94(d, 1H), 6.84 (dd,
1H), 6.49 (d, 1H),4.19 (dd, 1H), 3.78(dd, 1H),
3.72 (s, 1H), 3.66 (m, 1H), 2.98 (dd, 1H), 257
(dd, 1H); MS m/z 471 (M+1).

64

"H NMR 400 MHz (MeOD) 8 7.81 (d, 1H),
7,74 (d, 1H), 7.68 (d, LH), 7.51 (d, 1H), 7.39
(t, 1H), 7.07 (dd, 1H), 6.93 (d, 1H), 6,82 (dd,

1H), 6.47 (d, 1H), 4.18 (dd, 1H), 3.75(dd, 1H),

3.63 (m, 1H), 2.97 (dd, LH), 2.54 (dd, 1H);

MS m/z 525 (M + 1),

65

T NMR (CDCly): 10.57 (5, 1H), 8.26 (d,
1H,J=2.0 Hz), 7.73 (d, 1H, J= 9.2 Hz),
770 (d, 1H, J= 8.4 Hz), 7.58 (4, 1H, J=
8.0 Hz) 7.57 (d, 1H, J = 8.0 Hz) 7.32-7.28

(m, 2H), 7.02 (d, 1H, J= 7.6 Hz), 6.66 (brs,
1H), 647 (s, 1H), 5.93 (brs, 1H), 417 (¢,
14, J= 3.8 Hz), 3.78 (dd, 1H, J=6.0,9.2

Hz), 3.67-3.60 (m, 11), 3.30 (s, 1H), 3.03-
2.97 (m, 4H), 2.69 (dd, 14, J=7.2,172

Hz). LCMS m/z: 549.0 (M+H).

66

'HNMR (CDCL): 10.57 (s, 1H), 8.26 (d,
1H, J=2.0Hz), 7.73 (4, 1H, J= 9.2 Hz),
7.70 (d, 1H, J= 8.4 Hz), 7.58 (d, 1H, J=
8.0 Hz) 7.57 (d, 1H, J= 8.0 Hz) 7.32-7.28

(m, 2H), 7.02 (d, 1H, J = 7.6 Hz), 6.66 (brs,
1H), 6.47 (s, 1H), 5.93 (brs, 1H), 4.17 (t,
1H, J= 8.8 Hz), 3.78 (dd, 1H, J=6.0,92

Hz), 3.67-3.60 (m, 1H), 3.30 (s, 1H), 3.03
2.97 (m, 4H), 2.69 (dd, 1H, J=17.2, 172

Hz). LCMS m/z: 549.0 (M+H).

67

'H NMR (CDCly): 10.57 (s, 1H), 8.26 (d,
1H, J=2.0 Hz), 7.73 (d, 1H, /= 9.2 Hz),
7.70 (d, 1H, J= 8.4 Hz), 7.58 (d, 1H, J=
8.0 Hz) 7.57 (d, 1H, J= 8.0 Hz) 7.32-7.28

(m, 2H), 7.02 (d, 1H, J= 7.6 Hz), 6.66 (brs,
1H), 6.47 (s, 1H), 5.93 (brs, 1H), 4.17 (¢,
1H, J= 8.8 Hz), 3.78 (dd, 1H,/=6.0, 9.2

Hiz), 3.67-3.60 (m, 1H), 3.30 (s, 1H), 3.03
2.97 (m, 4H), 2.69 (dd, 1H, J=7.2,17.2

Hz). LCMS m/z: 549.0 (M+H).
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