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TarA % r—8 C (PKC) I, MG, /b, 7 b= A2 SIS L TCWD Z Enh, DBSATEIRIRIT
DIEFERO—2 L L CTHER SNTWD, I, D3 AMIIRRICIST 2 PKC OZERDZ  SEERERIEAITH 5 = & 73
LT . PRKC OFEMALNE L2208 GRS I /2 B A REME N B 5 [1] . KRD PKC HHALAITH 5
12- Otetradecanoylphorbol 13-acetate (TPA) <° debromoaplysiatoxin (DAT) (%, HfED73 ARk L CHEgE
PIHWERZ 7R 303, 20581723803 MIEEVER & RIEMER D72, FIsAAKIE L COMAITEE L<HIRS5 (Figure
1) . —H., AL N—7"ClI DAT OFHYLT 127 ThHs 10-methyl-aplog-1 (1) H3FEDAABEHSCHRIEM: A7
X9, FFEODAMPKIZET L C DAT & [FEELL EOMFRIIHE 27792 L2 RVWELTnd [2] .

LAY VIZALRINAKI — R Th DN, ZOERICITRREAR TR 23 B2 L, MR 1.1%I27 &
Wz [3] | EIRGL T — A& UCHIRRBR AT 9 7 OIZIX 72 5 ARk B O L A KREMHEAMETH S, [F)
KT, SN L CREEED B DI AR 325 50%H5EPEERREN L 107 ~106 M Tho7zZ Lnb, ¥
FERENEZ IS 1 A= — & 5 2 LN EEND, £ I TAMETIE, TNETRRE ThH 72 3i~3IT &
2=y A BFEROREE AR 2 F1 -, 1 OffdERai b & G RBREE D RE & A T,

CH3(CH,)1,CO0

12-O-Tetradecanoylphorbol 13-acetate Debromoaplysiatoxin 10-Methyl-aplog-1 (1)

Figure 1. Structure of TPA, DAT, and 10-methyl-aplog-1 (1)
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1. 10-Methyl-aplog-1 (1) ® 37 &% —AEIT 1 FOERRE L ONTEHFHE

50 DAT BT 3 (i~ T X —/L AL OB LN~ 7 057 FBE RIS 5 - Lok > TAK
B AR L QD (4] o L, FEDLOERRKEFOEE 1 OERMICHEAT 5 & Bk LLd v 3 MKEERDS
WASINDTD, ALEMOZEROBLENOIFE L 720, £ TAISETIE, At REEE~7 v T 7 RO
TERIZ & 2 B RBIEEROEREZ BB E LT, 1 O 4 (T ORFBER - EIRIR @ L7 2 236G LT, mt Rr¥y
FERZIE (8) ZHIFFRIE LT, 4 D=y | (5, 6, 8, 12) ZHEE SEDUURAI R BRI C TR TR
18EET2 AT HZ Li1kTh L7z (Figure 2) , LU, At aiRE~7u 77 b BROBIRFEESIGC
BWT, THT BRI Lo TR ZE T 3 (im B~ — MBS AR LT- 2 & 55 DIRINER D 2 i
TAHINIES D72 (HE 2 : 0.30%, 3{i—t~—16 : 0.67%) .

PKC 74 V¥ A L0955 PRKCa BEN § 235, & LT 1 O AHNEGEIHTE RS L b7z [6] . =
SDOTA VA LD CL RAAL Y (0-ClA, §-C1B) (KT DAEEHE & 23 A AN EFRPIHTEE 230 L7z, 2 ORER.
2BIXV16 DZNEHD Cl KA ~OFEAREIL, 1 LT 5~30 FREIN T2 & & HiT, 2N AMIEEFERERS
MY 1 A—F—E>7- (Tablel, 2) . NMREHTIZL > T, 2D~27 a5 7 hoBROa L RmA— g 031 LIHT
[F5 T Z EDVRR SV, TEHIK T ORIRIL 4 MAHEOBUKMEOIK T S HEE S -, —J7 T, 2 & 16 &g
T5 L. 8-C1BIZxT DREEHEIE 2 FFEEDENH S T=DIZK L, a-CIA 1T DG AREIXFTFREThH -7, L
BT, 8-C1B DAHMN IMAFTD AL TR A—T a3 VAR L TWA Z EAVNE ST [6] . AEAIE. 5% PKC T
A VWA DRSS A 335 5 2 THATH 5,
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Figure 2. Synthesis of 2 and 16
(a) TES-Cl, imidazole, THF, 89%. (b) 6, mxBuli, THF, 84%. (c) 8, DCC, DMAP, CH:Cl, 57%.
(d) I, NaHCOs, MeCN, 63%. (¢) DDQ, CH:Cly, H:0, 83%. (f) 12, TCB-Cl, EtsN, DMAP, toluene,
90%. (g) TMSOTY, CHsCls, 14:10%, 15:14%. (h) Hs, 10% Pd/C, EtOH, 2 :78%, 16 : 83%.



Table 1. K Values for the inhibition of FHIPDBu binding by 1, 2, and 162

K (@M)
PKC C1 peptides 12 2 16
a-C1A 4.7 22 (4P 22 (0.9)
5-C1B 0.46 6.8(1.3) 13(0.9)

aCited from Ref. [2] . PValues in parentheses represent the standard deviation from at least

two separate experiments.

Table 2. Growth inhibition of 1, 2, and 16 against several human cancer cell lines

log GIso (M)

Cancer cell line 12 2 16
Breast HBC-4 —7.48 -6.26 -5.88
MDA-MB-231 —6.90 -5.10 —4.95
CNS SNB-78 —6.05 >-5.00 —4.60
Colon HCC2998 —6.47 -5.56 -5.17
Lung NCI-H226 —6.15 -5.31 —4.80
NCI-H460 -7.07 -6.12 -5.69
A549 —6.01 -5.40 -5.20
Melanoma LOX-IMVI -6.21 >-5.00 —4.75
Stomach St-4 —6.24 -5.96 -5.33
MKN45 —4.97 —6.00 —5.62

aCited from Ref. [2] .

2. 10-Methyl-aplog-1 (1) DOABHIZISIT HIEEEMEFHES

TPA 73 E D7 )ViR—)Lt A7 U0 PRC AN BT, HIBEOBUKIES PKC & OFEAICEE L E 2 5T
W5 [7] . LinLeds, DAT R 12RO\, ABEOARSHIBUKED mt Fa #V7I:1vﬁ727ﬁ?‘é,ﬁm‘w
RV AT IIE L (372> TS, 20D mt RaXxo 7 o =) VINSFRAMIEIEC G- 2 D885 5720
7 x )= WKBBE AT BRUNZ 17, SBIC7 2= VA ETE L TV 7 a S I LA L= 18 75:/\552 L7z

(Figure 3) [8] .

INHD SCIBIZKIT DAEAHEZ I L= & Z A, 1 Ll LT 171349 2 1%, 18 1T 8 isfb AHEME T LT (K,
17:0.87nM, 18:38nM) , #Z T, RuFL /i Ial—i g illo THEHFERE §-C1B OFSAHER AT L
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% 18 OHFEIHFNEME A TR T L7,
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Figure 3. Synthesis of 17 and 18
(a) Mphenyl-bis(trifluoromethanesulfonimide), triethylamine, CH2Cls ; (b) Hs, 10% Pd/C,
N, Mdiisopropylethylamine, EtOH (65% in two steps) ; (¢) Hz, 5% Rh/C, PrOH (98%).

BRI, ~ 7 A REICHT D BN AGBRC L0 | 17 B LUV 18 OREM AMHETEE 271 L 7= (Figure 5) .
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Figure 4. Structures of the PKC8-C1B domain in complex with 1 (A), 17 (B), and 18 (C).
Each compound is drawn as a stick model. 8-C1B is depicted in cartoon form, and amino acid residues that could
form hydrogen bonds or be involved in CH/x interactions with the aromatic ring of each compound are represented
in stick model colored purple (carbon), red (oxygen), blue (nitrogen), yellow (surfer), and white (hydrogen). Yellow

and orange dashed lines represent hydrogen bonds and CH/x interactions, respectively.
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Figure 5. Tumor-promoting activity of TPA (0.85 nmol), 17 (8.5 nmol), and 18 (8.5 nmol).
The back of each female six-week-old ICR mice was shaved with surgical clippers. From a week after the initiation
by a single application of 780 nmol of DMBA in 0.1 mL acetone, each compound (0.85 or 8.5 nmol) in 0.1 mL acetone
was applied twice a week from week 1 to week 20. TPA group consisted of seven mice, and other groups consisted of

ten mice. (A) Tumor-bearing mice (%) ; (B) Number of papilloma per mouse.
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