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MFER R OBEE (9530) : Marine natural product lamellarin o 20-sulfate has been known to inhibit
integrase with an ICsq of 22 uM and growth of the HIV-1 virus in cell culture with an ICsy of 8 puM.
The MTT assay of lamellarin o 20-sulfate toward HeLa cells displayed the least toxicity of 274 pM.
Despite the promising feature of lamellarin o 20-sulfate as a new lead anti-HIV-1 agent, the
structure—activity relationships of lamellarin sulfates have scarcely been investigated.

In this research, we have prepared sulfated lamellarin analogues using a synthetic strategy developed in
our laboratories. The structure—activity relationship study revealed that the pentacyclic lamellarin core
and the sulfate group are essential for anti-HIV-1 activity. Confocal laser microscopic analyses and
cell—cell fusion experiments suggested that the anti-HIV-1 activity of lamellarin sulfates are caused by
inhibition of the virus entry step rather than the previously indicated integration step.

AR E R
(EHHAL : 1)
[ERESEIN SR s
201 0 1, 800, 000 540, 000 2, 340, 000
201 14 800, 000 240, 000 1, 040, 000
201 2% 800, 000 240, 000 1, 040, 000
&t 3, 400, 000 1, 020, 000 4, 420, 000

WFFEEF - ARG BT

RO SR - M 5 FRRE - R TR

F—U—FR:FAFV YT — |, HIH I VA, #EEEEEE, SARE



BxXc—109

HERRBMAER (HPrHAREHRER) HRARKSE

. WFFEBHAR S W) D5
TAZ7 Ve

5 L 70 5 BV ol s i

EHORKYTH R j
LB o m%mi

FEE 72 B 40 Tl Mo

DRI 2 & Hiv-1 ‘r'j”:ia_’"‘_:;i‘:: (\10] 22 4
ICHBEXH TV HIVA1 5 (AR (o B b

% [Heterocycles Bl

2011, 83, 491], 1999 4=, Faulkner &%, 77
ETWERYNOT ATV O—HETH D
FAZ7Vva 20- 07 =— b (1) % HifE
L 7= [J. Med. Chem. 1999, 42, 1901] (X 1), ##%
TER R S U CL 20 WEiC AV EE A A LT
WHZERBHITFONS, —JT LI, ICkH
22 uM (IZ T HIV-1 A > 7 77 — B EE %
RTEE BT, EBEO HIV-L 7 4 VAR L
TH ICs i 8 uM TREZLIIFHITEMEZ R L, 72
Bo-oEEM (HeLa MR %3 2 Mk
LDs, fl 274 uM) ThH 2D Z LR @EIIT
[Bioorg. Med. Chem. 2002, 10, 3285], it~ T 1
X, HIV-1 A > 7 77—V EAIOY — K&

LTI SN, Ll ZNETO
AT AT OB HIV-LIEHIZBIT 5
REETEMEFBIAF R IXIE L A E R EN TV A
Mnolz,

—J7. WFFEARER BIE. AFZE0HHE O AL
FREE L L OHEMIEIZ T, 1 O HIV-1 &Y
Tfﬂ%‘ﬂéqzﬁﬁ%?%ﬁ'rﬁ Lf:o %@%%\ 1D |C50'fﬁ
D39 17 uM & JE @ Faulkner B OFE SR & [F1%
UL O EGNEI R E R Lz, £72. 1 % 100
uM DR T L CHRMIICE A L7 e
DIPRIIHR S NI 122 s, KEME
ThDHIENMERINTZ, PR NS
1 @O HIV-1 {2 APLEIEERHIIZ 2V T S
L7=& 2 A, AEIC HIV-1 D12 ABLETE M %
RLT,

PLEDO#ERND 1I21T, fEkiE S Twn
oA T 7T —BEEEDIE), RAE
EHEEZA LT, EEMNRRICLY
HIV-1 OEERIFRAE ~ DG & 2 B0 i L
TV D A[REMEDS R S 7=,

2. Mo E®

R L7280 T ATV o 20- LT = —
F Q) X PTHIVAIO Y — REam e LThH
it EZbND, FITARIMETIE, T4
Z U BT = — NAO BRI RIE &
ST D E L BIT, SRR O ARG
i 32 hE UAEETE AR BIRFZE 21TV B &I
FREAFICE S T AT Y U RHL HIV
HoglzBHETZ Ll L,

3. WrEED A

7 A7) EOERIE. BFEAEE LR
HIZBA% L 7= & ki [Tetrahedron 2006, 62,
594; Heterocycles 2010, 80, 841; Bioorg. Med.
Chem.2011,19,7541] EHWTITo 7, A8

MEREA I, SERIBFZEE CTh D Rl KPR
ﬁm[:ﬁi% %/\Eﬁ%ﬁ@r@ﬁ\%%ﬁ?ﬁ’r@ibﬁi
i L7z,

FERR

(1) A5V oYL T =— NEDOEHERK

FAZY oY T =— NEBERESRRD -
O, FTAF—LLIRTNL—HMNITTATY
Ya (12) OEREITSTZ, T UHICEA R
V75 —h2ET7 V=R B3 LO#HK
“EHI ALy T LTI T Y —
MEENT-r e —L 4 & TT%DIRTE-,
Ea— L ANnE 5 ~OERT, XA RFIRAF
b (MOM) H:D it & 2T 5] & fe < 1
fIEFE T CTOT 7 b UBEKRICEDITH-
770 RNUZ75—k 52kt L CHOEA—EH
JaAN Y T EMEMATHI LTS 400
MR T ) —NVETEBISN Y r—L 7

Me OBn
%§
O O T =
\f_g \—f OMOM
MeQ,C "y ™ C0Me (@) MeOs c’\ /Lco Me _®
L BHO:[:/:[OMOM
L
J\ MeD ™ " BIOH), .
g\ ; 7
‘T’ OMe T Ole
2 OMe 4 OMs
MeO g, MeO Mel)
-~ 8
3 MOMO -
Tfo)_)i-_—( Q\ \)
= o >_/
Me0,C % 7 s ROt /LTf
H\O MEOQ o
|
-0
( ‘ MOMO g{(:
g -
S -
Ole 7 (R = M) OMe
5  OMe (d)EBR Hy  OMe
e WMeQ oBn
) .
@ MOMO- \\ , 8 @ MoMo- \\ ,/, :/\ @
e
oY B -t o9
.'*« e
MeC o Mao” S 10 &
e ' 0Bn MeC Mec,: OH
MOMG-— ’\: By HD-’>\_f o
{ =g 0 =
N Med
1//’? N ¢ \//\/\ )--,;
Meo™ o sl 11 ey J\/\/ 12

AF—Ah1l. A7V a (12) ®A AL Reagents and
conditions: (a) 3, Pd(PPhs)s, Na,COs, water, THF, reflux, 3 h
(77%); (b) (1) concd HCI, MeOH, reflux, 3 h, (2) p-TsOH,
CH,Cly, reflux, 3.5 h (96%); (c) 6, Pd(PPhs)s, Na,COs, water,
THF, reflux, 3 h (94%); (d) (1) 40% aqueous KOH, EtOH,
reflux, 2 h, (2) PPTS, CH,Cl,, reflux, 8 h (73%); (e) Cu,O,
quinoline, 220 °C, 10 min (99%); (f) PIFA, BF;-OEt,, CH,Cl,,
—40 °C, 1.5 h (54%); (g) DDQ, CH,Cl,, reflux, 30 h (87%); (h)
BCls, CH,Cl, =78 °C, 0.5 h then 0 °C, 3 h (98%)).
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Entry  Compound Anti-HIV-1 activity  Cytotoxicity
1 12 > 100 -
2 16 > 100 -
3 20 15.3 > 100
4 1 13.0 > 100
5 27 144 > 100
6 29 15.1 > 100
7 30 20.7 > 100
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