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Figure 2. Directed ortho metalation (DoM).
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*% (%%) Ti?ﬁ???’fﬂ‘ 55%% 675“ (‘j L?LCO 5. (TMP);Cu(CN)Li, 1e 74 ' 1 TMSMCu(CN)(TMP)Li, 1k 54
&7 A DoC RSO BISEE . 72 b N4 6 MeCUTMPYCN)Li, 1f 91 | 12 (HMDS)CUCN)TMP)LiNa 11 78

FESRETH & ORISHEIZIZ DWW TN TV S (Figure 3), CN 2, OMe £EE DOk 4 12 ERE %%ﬁfréﬁ

BERLAY. FER B 1. Br NEETBILEW. ~T uBILAWIK L CE B & LSRRI

DoC RIS 52 L #WABLME LTz, |

MeCuCN)Li 1a 0 | 7 "BUCU(TMP)CN)L, 1g 83
TMPCUCN)I 16 0 | 8 . BuCUTMP)YCN)L, 1h 70

(TMPR.CulLi, 1c 67 | o PhCU(TMP)CN)L, 1i 93

-
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3 ALy Fa >
EREFCBWTEELELZ LMD OH (TMP),Cu(CN)Li,  1e 3emme PhNO, 0°C Se 100
ALRIGDBEEEIT> T\ 5, iz, #&ik11 (TMPL,CuCN)Li,  1e  3emp BUOOLI 0°C  6e 88
W, CClLO, [ TELT 5= & ¢ NH, (HMDS)Cu(TMPYCN)LINa 11 3eumps CeCl4O, rt 7e 33

EEARGEZHE L TVD, ‘ Figure 4. Oxidation of the aromatic Cu-ate complexes.

WICEFIEZ2BI% L2877 — MBS, DoC USSEBICEI L ¢, BENBEEEEZA V., 6
EOREE & FUSHRE DOREAT %17 5 7= (Figure 5), B3LYP Ri2 & D (TMP),Cu(CN)Li, 1e D% Lipshutz
MTHIEPTRIN, ZORRIT X BRESBERTOBRE b —H L, RIGEBBIZELTIX, R
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PRIRCE Kk &, FEBAT — ML T BT S I,

Cu-ate Base = RCu(TMP)(CN)Li, Hydroxylatién

R = Alkyl, Ph, HMDS or TMP
Phenylation
DMG Cu-ate =
Base Li- =N * — Alkylation
_— pvG L LI ) ;
DoC @_,:u _p | = Acyiation
. Amination
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Figure 5. X ray structure of 1e. (R;,,=0.0328). Figure 6. Development of DoC.

DLELY . E S SRR ENRS DoC 2HRLELILIC. BBAR THAMEH DK
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YJY}C FIFHIXETBRIFSEE T2 E TIZAIB S 7 thalidomide @ glutarimide ‘B8 % HHERIZE#R L1k
A4 PP33 IZXf L. B L7z DoC K& AWV TAMLICERE L2 EA Lt & B2 A5 U7 (Figure 7).
) Table 3. APN/PSA inhibitory activities.

ofb it

PSA inhibition APN inhibition

| PP-33 Compound 1Cao uM
0 11, 1e, 1| THF, 0°C, 3h PP33 H >100 >100
Ej;{qn 40/3,%(1 Cu(L)(CN) w CE:E g 4HPP33 4-OH >100 >100 -
‘m [o] m' i 4APP33 4-NH, 53 =100}

0

4ALPP33 : 26% A8 N R 4IPP33 : 67% 4CNPPaa ON >1%0 > 100
O“\o‘c A8 & oN o 4AMPP33  4-CONH,  >100 >100
NH: o «\/ o] M\ AMePP33 4-Me 517 >100
N \13"‘? “4‘6“ L =TMP,HMDS or Me t 165, N ’ 4ALPP33 4-Allyl >100 757

K [ e -
4APP33 - 559, :64% 47-DHPP33  47-diOH 300 >100
OH o GONH, JJ THEieOH 47-DCNPP33  47<iCN  >100 >100

47-DMePP33  4,7-dMe  >100 >100

N i 4,7-DIPP33 4,7-dil >100 4.3
. 50MedHPP33 4-OH,5-OMe  >100 >100
4MePP33 : 20% 4HPP33:75%  4AMPP33 :50% SOMed 7DHPP33 4740H > 100 ~100

Figure 7. Synthesis of 4-substituted derivatives of PP33. bestatin 0.8 1.2

o DLEHERTR L, FIBATEHEICIRS BEE LT3 L &5, APN (aminopeptidase N) 72 & O}
IZ PSA (puromycin-sensitive aminopeptidase) 2% 5% w0

TEMERPAE, b b EMFEHER HL-60 (X9 B Mikasy (ke ©0o0
RBR. I DIT TNF-o EAEREEEEFH T, %;i::z

T DRER, 4 f~D NH, 25, T EOEAL WS il 84
HEEIEAH2S  APN 72 & ONC PSA ICHHF B BIETEMICA X dmo

IREEE S A BRBIM LI XHEDILERLE (Table 0 |
3), E 7z, Bk C HL-60 Mg 043 b 255 3 % 4-hydroxy,
amino, cyano FEMAEZ RH L7 Z &2 x (Figure 8), 't
h B myEAAE THP-1 @ TPA Iz & % TNF-o FEA % 58
NCRET DILEMORIBIC LRI LT,

Figure 8. HL-60 cell differentiation activity.
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