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% 1: [aa3]-aplidine B} %4 1C,(B R)& Mt
edh/ % ) P388 A549 HT29 MEL28 DU145

Aplidine (Ify/ SAPL1 180E-10 1,80E-10 4,50E-10 4,50E-10
[Hiv]*-aplidine (1) SHPL1 | 4,74E-10 4,74E-10  4,74E-10 4,74E-10
[Val-aplidine (v)/ SVPL1 | 1,13E-10 1,13E-10  1,13E-10 1,13E-10

[Aip)*-aplidine (VII)/ 9,01E-10  9,01E-10

SNPL1

7 %% 318 Berjeron %, Biochem and Bioph Res. Comm., 1984, 121,
10 3, 848-854 ¢4 7%
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il
I
BBk 5637 2.50E-08  3.59E-08 9.02E-08
2L MX-1 1.54E-06  1.67E-07 N/A
I HT-29 8.07E-08  6.87E-07  1.02E-08
B Hs746t 6.60E-09 2.52E-08 7.16E-08
B SK-HEP-  9.21E-08  9.44E-08 2.65E-07
1
NSCL A549 121E-04 240E05 N/A
7 SK-OV3  1.63E-07  7.20E-08 -
w4 PANC-1  152E-10  1.7E-07 .
o FADU  979E-08 7.29E-08 3.71E-08
FI PC-3 9.00E-08  5.13-07 -
gL DU-145 - . N/A
WA LNCAP - - 1.46E-08
B 786-0 2.90E-07  8.31E-08 -
SCL NCI- - - N/A
H187
AL B 4 Y-79 - . N
LR Mel-28 i - 4.86E-07
R SWe694  328E-06 1.49E-06 N/A
RERB CHSA - - 3.45E-09
B OSA-FH - . 5.89E-09
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ALL (&MHedmie) Moits 545E-07 5.95E-07 1.77E-
08
CML (FRMAHMML 4 K562 3.31E-06 5.72E-07 5.21E-
07
ALL (B-fmAt) CCRF- 6.55E-07 4.72E-07 -
SB
B 7% (% £ B-fmt) Mo-B - - .
& . 5% (R 4 ) ARH-77 - 1.78E-07 -
HESE (T mAb) H9 2.13E-07 525E-07 N/A

MHEJE (B T 4mhe) Hut 78 3.56E-08  4.47E-08 -

R (A1) MC116 8.84E-08 9.21E-07  3.82E-
07

HER(IAEHE B @mit)  RAMOS - - ;

BB (L ) U-937 1.87E-07 5.62E-07 -
HHEFE (B fmfiel) MoB - - -
KB (18 A A REK) P3HR1 5.58E-08  5.34E-08 -
ik MTT MTT MTS (%)

N/A=REH
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ZRT I HRRA B ERE, TERMAITIRF 0910 b4 8
Fr44. 5% a) Seebach, D ¥, J. Am. Chem. Soc. 1983, 105, 5390- 5398,
b) Genin, M.J.%, J. Org. Chem. 1993, 58, 2334-1337,

(/ /

['}: D-Leu-OBn.HCI 0sO,/Nal0, -
NS TCOH T -COz8n >
. HOAYDCC/NMM N MeOH/H,0
Boc Boc

8'
0
OH
7\, Ci/lLR
CO,Bn  NaBH,/TFA N N._-CO.Bn
Boc 0 LN T\( TEADCM
"

://3
P
0

T\
%N CO,Bn . N \L(
MeOH
o : o

e
L]

A AL
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#ik 44 Aplidine 574 4: MAF] A 4 &K

Ho):j/:;(j \Q—(N (E‘::e

DIPCDI 0. Me
i\/:QNH

8CAPL1
OMe
g
o - q;:j
0
How(‘N
(o] Me 0 .\Me ve o
N
= % Ripee
!
(o)
BGQCAPU

OMe

o]
O HN
Meo Meg o HOJK(CH». M
i OH /NH \WNH HATU, HOAL NMM '/NTS\\N ~°
AN
aswau

2 Me
0 .
(L~
e &
NH
° (o)

\M
DIPCDI o "MeO Me
MeS0,Ci wNPo on | NH Wes0,me
)K@NH
8MAPL1
Q~(N éf -
X=C=N-R N o NH T) \Me MG H
W (o) OH NH AN N.R
A o X
8PUAPL1,X =0, R=Ph
8BUAPL1, X=0,R=Bu
8PTAPL1, X=8,R=Ph
8BTAPLY, X=8,R=Bu

88



01814701. 1 o P 5E59/1881

o OMe OMe
N (0] R 0O
\Q”‘N N"O HPN ¥
O Meo )\(__7 0
o) NH o .Meo Me N Q 59 [0 o R
O NH\aNH DIPCDI o, NH \WMeo Mef
R 0 Oy VL(_]
ok:i N0 o | NHY
0 ANH
2
9MSAPL1, R=S0O,Me
T Pa(oH) /lok/\/
2
. N ‘ ONVSAPL2, R= <
ONVSAPL1, R = Z IPAH,0 NHZ

NH,

BT 8 LR T 005 ik, ERERILEMT R E RS

=S e B4

NH ’ I\MB o */ 0
0 O mier DIPCDI WY 0O WO NH
WINPT g | NHC X WNH
(o) AGWNH ° | Ilj‘
O N
p R

%8
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# 3: Aplidine #7244 #) ICo (B )t &bt

%5 .98 Molw P388 AB49
SNPL3 3-|Aip}-Z-didemnin A 1076 9,29E-11
8PUSAPL1 8- £A Mk  ]-didemnin A 1062 9,42E-11
8BUSAPL1 8-f T#M |-didemnin A 1042 9,59E-11
8ISVPLI  3-[val]-8-f B T# %] aplidine 956 1,05E-10
ONVSAPL1 9-[if 45 B4 J-aplidine 1139 4,39E-10
9ISHPL1 3-[Hiv]-9-[ T Bt& }- aplidine 1054 4,74E-10
9ISVPL1  3-[Val]-9-[ 3T BtX }- aplidine 1053 4,75E-10
8ISHPL!  3-[hiv}-8-[ B T# & |- didemnin A 957 5,22E-10
9ASHPL1  3-[Hiv]-9-|Ala]- aplidine 1091 9,16E-10
8PSHPL2  3-[Hiv]-8-[Boc-Pro}- didemnin A 1084 9,22E-10
ONVSHPL1 3-[Hiv]-9-|Nva]- aplidine 1083 9,23E-10
8PTSAPLl 8- ¥ HA#M ]-didemnin A 1078 9,27E-10
BCSAPL! 8 # &% }-didemnin A 1062 9,41E-10
8BTSAPL1 8- TR )-didemninA 1058 9,45E-10

' 3-[Hiv]-9-{L-Lac}- aplidine {Tamandarine '
9LSHPL1(L) A) ‘ 1056 9,47E-10
9LSHPL1(D) 3-[Hiv]-9-[D-Lac}- aplidine 1056 9,47E-10
9LSVPL1{L) 3-[Val]-9-[Lac]- aplidine 1055 9,48E-10
8MSAPL1 8- Wiaistg  ]-didemnin A 1021 9,79E-10
SVPL3 3-[val}-Z-didemnin A 1020 9,8E-10  9,8E-10
8PSHPL1 3-[Hiv]-8-[Pro}- didemnin A 984 1,01E-09
8VSHPL1  3-[Hiv}-8-[Val}- didemnin A 986 1,01E-09
8BSHPL1  3-[Hiv]-8-[ TBtX]- aplidine 957 1,04E-09
SVPL2 3-[val)-didemnin A 886 1,1E-09  1,13E-09
SHPL2 3-[Hiv)-didemnin A 886 1,1E-09  1,13E-09
SAPL3 Z-Didemnin A 1077 9,3E-09  2,32E-09
9NVSAPL2  9-|Z-Nval-aplidine 1273 7,9E-09  3,93E-09
9ZASHPL2  3-[Hiv}-9-[Z-ala}- aplidine 1189 4,21E-09
SAPL2  Didemnin A 943 5,30E-09°  4,24E-09
8GICSAPL1 8-(Gly}-9-[ % 3% |} didemninA . 1172 4,26E-09
8BISAPLl 8- #)-#|-didemnin A 1169 4,27E-09
9SBSHPL1 3-[Hiv])-7,8-[Spiro}-9-[Boc)- aplidine 1096 4,56E-09
SHPL3 3-[Hiv}-Z-didemnin A 1021 4,9E-09  4,9E-09
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ONVSHPL2 3-[Hiv]-9-|2-Nva}- aplidine "1217 8,22E-09
OSPSAPL1  7,8-[Spiro)-9-[pyr}-aplidine 1122 8,55E-09
OLSHPL2(L) 3-[Hiv]-9-[lac(OTBDMS)]- aplidine 1170 8,55E-09
OBASHPL2 3-[Hiv}-9-[Boc-Ala}- aplidine 1155 8,65E-09
OSBSAPL1  7,8-[Spiro]-9-[Boc}-aplidine 1152 8,68E-09
8VSHPL2  3-[Hiv}-8-[Boc-Val}- aplidine 1086 9,21E-09
8VOISHPL1 8-[Val]-9-[ T BtA |- didemnin A 1056 9,46E-09
8HSHPL!  3-[Hiv}-8-| &8 |- didemnin A 985 1,01E-08
SLSVPL2(L) 3-[Val]-9-[Lac{OTBDMS)}- aplidine 1169 1,02B-08
SNPL2 3-]Aip)-didemnin A 942 1,06E-08
OLSHPL2(D) 3-[Hiv]-9-[D-Lac(OTBDMS)}- aplidine 1170 8,55E-08
OSISAPLl  7,8-[Spiro}-9-| 7+ T Bt X]-aplidine 1122 8,91E-08
9SPSHPL1" 3-[Hiv}-7,8-[Spiro]-9-[Pyr]- aplidine 1066 9,38E-08
9SISHPL1  3-[Hiv}-7,8-[Spiro}-9- # T Bt& |- aplidine 1066 9,38E-08
OSASHPL1 3-[Hiv]-7,8-[Spiro}-9-[%# 8 %]- aplidine 1064 9,39E-08
%7 LA HT29 MEL28 DU145

9,29E-

SNPL3 3-[Aip]-Z-dideronin A 11
9,42E-

8PUSAPL1 8- XAk ]-didemnin A 11
9,50E-

8BUSAPL! 8-f TAM |-didemninA 11
1,05E-

8ISVPLL  3-[val]-8-[ 7 T BtA4)- aplidine .10
' 4,39E-
ONVSAPL1 9-[iF %8 |-aplidine 10
4,74E-

$ESHPL1  3-[Hiv]-9-{ £ THtX |- aplidine 10
’ 4,75E-

OISVPLl  3-[Val]-9-[ £ T &kt }- aplidine 10
5,22E-

8ISHPL1  3-fhiv}-8-] % T &t 4] didemnin A 10
g,16E-

9ASHPL1 3-[Hiv]-9-[Ala]- aplidine 10
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9,22E-
8PSHPL2  3-[Hiv]-8-[Boc-Pro}- didemnin A 10
9,23E-
ONVSHPL1 3-[Hiv}-9-|Nva}- aplidine 10
9,27E-
S8PTSAPL1 8- ¥ #£#M ]-didemnin A 10
9,41E-
8CSAPL1 8- A& # ]-didemninA 10
9,45E-
8BTSAPL1 8- TH##Mk }-didemninA 10
3-[Hiv]-9-[L-Lac}- aplidine " 9,47E-
9LSHPL1{l) (Tamandarine A) 10
9,47E-
9LSHPL1(D) 3-[Hiv]-9-[D-Lac]- aplidine 10
9,48E-
9LSVPL1{L) 3-[Val}-9-[Lac]- aplidine 10
9,79E~
SMSAPL1 8| Wsist#t  J-didemnin A 10
SVPL3 3-[val]-Z-didemnin A 9,8E-10  9,8E-10 9,8E-10
‘ 1,01E-
8PSHPL1  3-[Hiv}-8-[Pro}- didemnin A 09
1,01E-
8VSHPL1  3-[Hiv]-8-[Val}- didemnin A 09
1,04E-
8BSHPLl  3-[Hiv}-8-fT Bt |- aplidine 09
' 1,13E-
SVPL2 3-[val}-didemnin A 09 1,13E-09 1,13E-09
1,13E-
SHPL2 3-[Hiv]-didemnin A 09 1,13E-09
4,64E-
SAPL3 ~ Z-Didemnin A 09 4,64E-09
3,93E-
ONVSAPL2 9-[Z-Nva-aplidine 09 3,93E-09  3,93E-09
4,21E-
9ZASHPL2  3-[Hiv]-9-[Z-ala]- aplidine 09
8,48E-
SAPL2 Didemnin A 09 1,13E-09
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4,26E-
8G9CSAPL1 8-[Gly]-9-[ £&#% |-didemninA 03
4,27E-
8BISAPL1  8-[% 4y #)-didemnin A 09
4,56E-
9SBSHPL1 3-[Hiv]-7,8-[Spiro}-9-[Boc}- aplidine 09
SHPL3 3-{Hiv}-Z-didemnin A 4,98-09  4,9E-09 4,9E-09
8,22E-
ONVSHPL2 3-[Hiv}-9-[Z-Nva]- aplidine 09
OSPSAPL1  7,8-[Spiro}-9-[pyr}-aplidine 8.9E-09
8,55E-
9LSHPL2(L) 3-[Hiv]-9-[lac(OTBDMS)]- aplidine 09
8,65E-
9BASHPL2 3-[Hiv]-9-[Boc-Ala}- aplidine . 09
8,68E-
9SBSAPL1 7,8-[Spiro}-9-[Boc]-aplidine 09
9,21E-
8VSHPL2  3-[Hiv}-8-[Boc-Val}- aplidine 09
9,46E-
8VOISHPL1 8-[Val]-9-[# T 8t - didemnin A 09
1,01E-
8HSHPL1  3-[Hiv]-8-[ C.BtA |- didemnin A 08
8,55E-
9LSVPL2(1) 3-[Val}-9-[Lac(OTBDMS)}- aplidine 09
1,06E-
SNPL2 3-{Aip)-didemnin A 08
8,55E-
9LSHPL2(D) 3-[Hiv])-9-[D-Lac(OTBDMS}}- aplidine 08
8,91E-
9SISAPL1  7,8-[Spiro}-9-[# T BtX J-aplidine 08
9,38E-
9SPSHPL1  3-[Hiv]-7,8-[Spiro}-9-[Pyr]- aplidine 08
3-[Hiv]-7,8-[Spiro]-9-LF TBLE |- 9,38E-
OSISHPL1 aplidine 08
9,39E-
9SASHPL1 3-[Hiv}-7,8-[Spiro]-9-[#& #stA]- aplidine 08
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10

Spiro=[(5R)-1-(9 4z BAR)-7-[(IR)-1-F 3k -3-F K T K ]-6- R AR-1,7-= K
R [44] 2]

(1)iz 444 .4 Joc Org. Chem. 2000, 65, 782-792 J..F. FH A%
BT AT/ A F(1): Org. Lett., 2000, vol 0, No, 0, A-D

7 k% 388 Berjeron %, Biochem and Bioph Res. Comm., 1984, 121,
3, 848-854 4975 ik

388=R AT ASAO=AKAiE HT-29=AX&M%E MEL-28=AXEX
& DUL45=A X477 iz

BER

AA AAR

Ist Isostatine

Hip R AR
Hiv 27 B
Aip AAFRARR
Lac FLBR

LC BAR €%

HPLC 5 BORAR B,
TLC BECH

M.p. ks

Rt R
Quant REME
ESI-MS N AN
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W

B 5 565/1881

/3
Bn

Boc
TBDMS

Pac

B
THF
Hex
ACN
DCM
EtOAc
DMF
MTBE
Et,O
t-BuOH
TFA
MeOH
EtOH
IPA

FA

WT RAHE
RTEZFRAFT
FRAHZA
FATBA

79 SK )
T

LA

ZR T
LB LB
—F AT Bk
AR T A EE
LBk
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01814701.1
A7
CDI 1,1°-% 4 oo
HOBt 1-BE XA =
HBTU N-[(IH-FH =o-1- A= FHRE) T T L] N-F 4z <
FAEEL 3k N-Sqtdh
BOP-CI IR (2- K- 3B 12 2 VBE B
HATU N-[(= ¥ & 4)-1H-1,2,3- = v 5 [4,5-b]tkez-1- £ T F
A (methilene)]-N- ¥ £ - ¥4 5 f BEBL 3 N-E/ed
HOAt -2 2 -T7- R Ze-KF =k
DCC ZRTEK TR
DIPCDI NN -ZF &R — T
TBAF AT R4
AcOH LR
p-TsOH X R ER
DMAP 4-—F kR
NMM N- ¥ A vk
DIPEA A RALE
TEA =Tk
TFA ZRTE
FIA BN A BAR M AR THAT. FiA A3 H A A2
5 FAR #9) K HPLC 4R 4 B L XA Ao RAALEER]). TR A & 4]

10

EHRE, ABGERA. AEAW, AufckhRgh iy, 7
B RFN AT AT 2 6 R B LA 0B A . 54782 BAF(TLC)

ETRRE KA

&7 7 6 Merck A£I24542.(60, F254) L it 47. B E 1A

FIPAQ54nm). BE4AEL(5% WIV)EG 95% ZBE S X, vainilline 347,
BT A AR R 3 4k % ('H, "C-NMR)R A Varian-300(300MHz)/#: 3
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10

15

20

ot §53 0 B i AT, AU B4 A A ST T4 5 A AR89 CHCL,("H: 7.26ppm,
BC-NMR: 77.0)45F % 4% —(ppm)f =, SH KK F A L4%(s). X
F%(d). HAWEE(AD). AAZEEAD). =950, 9EE(Q.
% T (m)F T 295 (0s), 1BEF H)A Hz &7 s b (E)R A Jasco
P1020 & RALRZ., 5404 & i #(ESI-MS) K Al Hewlett Packard £
5} 1100 MSD m %, LEHH. HRiki EHE E Merck Ak 60(240-
400 B )sx RPC18(40-630m)it A7, KA &YERN A RAEBIRKBRT
5.

F %) 7 %3489 4] &- aplidine(SAPL). [Aiv]*-aplidine(SNPL).
[Hiv]>-aplidine(SHPL). [Val]*-aplidine(S VPL)#=[MeVal]>-aplidine(SMPL)
8 P 4R 69 BT ik

LA 1
(4R,58)-4-(A T AFE KA RIHK)-5-F X -3- AR B F B (CH &4 A%,

l/lOL 1) CDUTHE m
oH T——> OBn

NHBoc oL NHBoc

2) OBn
Bac-D-allo-lleu-OH C4

£0C. RAAAT, % Boc-D-allolle-OH(15.26g, 65.9mmol)#
Fok THF 200ml)igi , A CDI(16.04g, 98.96mmol), 15 544,
FREREMNEEIR, HH 16h, KRR GERAHNE-78C, @it
HEE AN B) KB HGA30 E-T8°C 69 F R ATH B (L4 5k ¥ (625ml,
037TM)3E i £-78CTF, ¥ TBRFAEE(33.34ml)8y THF(165ml)i% %
AeE = F K S E42(0.36M)#y THF/ T4 3:1(642ml)i & F 41 4.
BRERKAE-TISCUT, E-T8CTF, ¥k B RAZRSEH 60min, K
JEH & E-10°C(30min), Fh4p£-78C, A4es NH,Cl KiE% (200ml)
BR. REZERT, F DCMBx500ml)F B, H-6-3 69 FBBITA A
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10

15

20

4= NaHCO; K % (500ml)A= 2 7K (200ml) 2%, F1E(Na,S0,), &
BREBEFATE GRS, AR SRS M T4 CI8 £, HEHK
T LC-RPC18 #§ T 3R [Lichroprep RPC-18(40-60 #% k)42, /4%
ACN-H,0(60-100% ACN)ZERL], 35| C4 4 K. &b k4 (16.7g, T0%).
[«]p*-20.0(c 1, CHCL), TLC: Rf=0.32(Merck, RP-C18, ACN-H,0
7:3).

*H NMR (300 MHz, CDClg) & 0.77 (d, 3H), 0.94 (t, 3H), 1.25 (s, 9H],
1.60 (m, 1H), 1.90 (m, 2H), 3.58 (s, 2H), 4.47 (dd, 1H), 5.00 (d, 1H), 5.18
(s, 2H), 7.35 (bs, 5H).

L) 2
(3S,4R,58)-N-(R T AAHKEM-RA-3-24-5- TR RMFSE(CI)H2
B,

0 0 OH O
KBH,/MeOH
: OBn T > OBn

I%IHBoc ﬁHBoq

C4 c3

£ O0CT, # C4(16.7g, 45.9mmol)5fE F FE(690m) % . 1%
BLH GG R F AN EALAT(1.43g, 137.8mmol), 30 405, HE
# R HCL A5 % (0.IN)%¥ X £ pH4, A DCMB00ml)E 5, 4 %y
A% ) NaHCO; 7Ki53#(100ml, 4bAe)fe 2K (100ml) ik ide. F i
(Na,S0,), Fr%iEAI#F2] C3 44 £ &bkt (15.7g, 93%). Rf=0.45(2.
$-EtOAC 2:1); [ ]5=-9.5(c 0.76, CHCL); Rf=0.45(EtOAc-Z.5%, 1:2),

'H NMR (300 MHz, CDCls) 5 0.81 (d, 3H), 0.90 {t, 3H), 1.20 (m, 1H),

1.36 (m, 1H), 1.40 (s, 9H), 1.90 (m, 1H), 2.55 (dd, 1H}, 2.70 (dd, 1H), 3.20
(d, 1H), 3.61 (m, 1H), 3.90 (m, 1H), 4.40 (d, 1H), 5.18 (s, 2H), 7.40 (bs,
5H).
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=364 3
Boc-(3S,4R,5S)-Ist(TBDMS)-OBn(C2) #5424,
OH O TBDMS-Cl/ekri OTBOMS
————
Y OBn DMF : _
ﬁHBoc BocNH O~ 0Bn
C3 c2
5 £ 0CT, ¥ C3(15.7g, 42.9mmol)#y % K DMF(65ml)isik ¥ ,

AeN2Kek(8.77g, 128.8mmol). DMAP(1.57g, 12.81mmol)#= TBDMS-

C1(19.42g, 128.8mmol). ¥R RSRBMETBITR, KEL

Et,0(200ml) Z i % ¢4 HCI 7K %% (100ml, 0.1N), NaHCO; Kix %

(100ml, 4e4=)A= 2K (50ml)Z 8] 5B, FIRWNa,S0,)E, BEEA,
10 BEG MR LC(AER, TR, 135 C2(19.96g, 97%).

[o]o= 10.6 (c 1.01, CHCL);. Rf=0.73 (EtOAc-Hex 1:2).

'H NMR (300 MHz, CDCls) 5 0.15 (s, 6H), 0.82 (s, 9H), 0.85 (d,3H),
0.89 (t, 3H), 1.18 (m, 1H), 1.35 (m, 1H), 1.41 (s, 9H), 1.77 (m, 1H), 2.45
(dd, 1H}, 2.60 (dd, 1H), 3.62 (m, 1H), 4.20 (m, 1H), 4.40 (d, 1H), 5.05 (d
1H), 5.15 (d, 1H), 7.40 (bs, 5H).

4

) 4
Boc-(3S,4R,55)-Ist( TBDMS)-OH(C1) 494 &,
OTBDMS

Hy/Pd-C
; o >
5 THF
BooNH __
c2 | c1
15 ® Z LA A BAF e C2(10.48g, 21.8mmol)# THF(110ml)

B AN PA/C 10%(2.096g, 20% & &), £ Hy(latm)F, #ikna
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BPLEE 16h, KE@it 0.45mm teflon JR B idiR, W/ERGEFE] 7.8g
K Eshky., £-20CTF, £ ACN F4 5752 L E &4k (6g, 70%).

1H NMR (300 MHz, CDCl) 5 0.18 (s, 6H), 0.82 (s, 9H), 0.85 (d, 3H),
0.89 (t, 3H), 1:10-1.20 (m, 2H), 1.42 (s, 9H), 1.80 (m, 1H), 2.50 (m, 2H),
3.58 (m, 1H), 4.11 (m, 1H).

5 LA 5 _
(28)2-8 T A(= T £) TS FIE-3-T £ TRAPLB)#H &4,

/H)?\ 1) CI-TBDMS/ 2»&/DMF )ﬁ)ok
OH ~ OH
2) KOH/H,O/THF «

OH OTBDMS
S)-2-#&£-3-
FRETE SAPLB4

EO0C. BAARAT, @##69(5)-2-#4-3-FATER(C1.12g,
10 181.9 mmol)#§ DMF(91ml)ii& & An A 2kek(27.24g, 400.11mmol)F=
DMARP (6.94g, 54.56mmol). 5 4P/, MART £ = F L FMNK TR
(60.31g, 400.11mmol), #4iz%AREME 23T, HHTR, Higk
B A4 £2 Et,0(250ml)F= HCI 7K %% (250ml, 0.1N)Z &) 4B, 3%
A AR 4 ) NaHCO, K% (250ml, 487=)#= 2 K (250ml) k4, F
15 $BWNa,S0,), ik, W/ERGERE AL ERKGREREIE FY).
F443% 7= 4 ¢4 THE(100ml)i% % i& A= (10min) ] KOH(30.47g, 543mmol)#y
THF/H,O (543ml:181ml)#4 A0 C)m ¥ . 40 54bE , HiZR R
AR AE K (300ml)Fe L EX(500ml)Z 8] 4B, 4§ KARAA(0C)4g HCI K
%53%.(200ml, 3N)#F= EtOAc(5x250ml)Z 8] 458t WA 6) EBUR T 1%
20 (Na,S0,), 1LiE, B/ERYEFE| X F EdRE SAPLB4(38.38g, 91%).
'H NMR (300 MHz, CDCls) 5 0.02 (m, 6H), 0.90 (m, 15H), 2.08 (m,
1H]), 4.06 (d, 1H).
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01814701. 1
LA 6
(AS)-4-B T A (=T R)F A AR5 F X -3- 4K T 8 ¥ A 8 (SAPLB3)
&8 A%,
0 1) COUTHF 0O ©
oH ————> OBn
OTBDMS OLi OTBDMS
SAPLB4 2) Z~on SAPLE3

10

15

20

EO0C. RAART, @S)2-RTA-FLFAREL)3-F
A TH(15.31g, 65.9 mmol)#) £ K THFQ200ml)ix& %, AmA CDI
(16.04g, 98.96mmol). 15 54¥/5, HFiZRAREBMETE, K16
N BRE RS ET8C, BIAEE AR A S BN L &
E-78C &9 F A4 W BE AL M & P (625ml, 0.37TM)[:8 i £-78C T, #
ZBRF A B8 (33.34ml)#) THF(165ml)ikigmE — 2 A4 £t 4
(0.36M)é9 THF/ Tkt 3:1(642ml)iss% F 48], BERIFE-TSCTULF.
E-T8CTF, iz B %A HEH 60min, /5 7R £-10°C(30min),
B E-78°C, A NH,ClKERQ0mLiEF)ER, KEETET,
A DCM(3x500m)FE 3, #-&-FF 64 EFCERNTA A NaHCO, K
(500ml, 4ofo)fe 2EK(200ml)sk4. FHEWNa,S0,), REMKRELEHZ
iR, Himhk @M FAM C18 £, 2 #F LC-RPCIS &1
#f[Lichroprep, RPC18(40-60 f#K )4 , il # & ACN-H,0(60-100% ACN)
BLBL], 732 & &35 4k 49 SAPLB3(16.1g, 70%). [ a [5-25(c 0.5, MeOH);
Rf=0.32(Merck, RP-C18, ACN-H,0 7:3),

'H NMR (300 MHz, CDCl) §0.02 (m, 6H), 0.92 (m, 15H), 1.92 (m,
1H), 3.63 (s, 2H), 3.80 (s, 2H), 3.38 (d, 1H), 5.17 (d, 1H), 5.20 (d, 1H),
7.35 (bs, SH).
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ey X
(4S)-4-] T RAKARK-5-F £-3- 8 TEF 8 (SNPLB3)# 4 4%,

o 1) CDUTHF o O

OH — >. OBn
NHBoc oL NHBoc
2)
Boc-Val-OH OBn SNPLB3
5 #:P& SAPLB3 #94-m&7% i%, F Boc-Val-OH(10g, 46.0mmol) 2 &

AHATE %, M= 2 ik LC(AEIR, 48 T4R-EtOAC 10:1-5:1)264%,
FF 30 IR 69 47 AR1L A1 (6.9g, 43%).

1H NMR (300 MHz, CDCls) §0.77 (d, J=7, 3H), 0.98 (d, J=7, 3H),
1.44 (s, 9H), 2.22 (m, 1H), 3.58 (s, 2H), 4.31 (m, 1H), 5.03 (m, 1H), 5.18

(s, 2H), 7.34 (bs, 5H).
ESI-MS C,gH,;NO; i+ Ff&: 349.19. 5 @4 (m/z): 372.1(M+Na)',

10 F 364 8
(RS 4S)-4-RTA(=FE) FAREL-2,5- = F 4 -3- 84K O 8L F 88

(SAPLB2)#5 43,
W 1) LDAITHF, -78°C W
. OBn o~ o OBn.
2) Mel -78°C 23°C
OTBDMS ) TBDMSO
SAPLB3 SAPLB2

A£-78CTF, ¥ B SAPLB3 (15.12g, 41.49mmol)#4 %7K THF(43ml)
15 BREmE_FALEAEFEELTA-TSC. AT, A 30 54445
TH42(1.6M # 247535 5%; 31.12ml, 49.79mmol)iAn £ = F & &
(7.26ml, 51.86mmol)#4 %, 7K THF(8.3ml) T 5 &) HiE Rk
0.5h, #A/EAe AT 47 (52.11ml, 829.8mmol). iz R4 B # F 23
C, WG4 5B 24h, BAnAB FLH2.67ml, 42mmol), FEifixid

102



01814701. 1 o P ZE73/188T

AR 24 DT REAZRAH K. REFRAEAE NHCI KR

(50ml, 4&F=)F= EtOAc(2x200ml)Z |8 o-Be. A AuAENA A NaHCO,

K (100ml, 48#=). #HK(Q00ml)zkA, Fi®Na,S0,), Ty, K

IR € k(12g). 2 LC-aERcshib, wAH B 24%-Et,0 100:1-
5 100:2 eft, 132|467 % (SAPLB2), 3 C2 {5ty £ FHkeydExtek

AR RAH(10g, 63%).,

1H NMR (300 MHz, CDCls} 8.0.01 (s, 3H), 0.02 (s, 3H), 0.91 (m,
15H), 1.30 (d, 3H), 2.01 (m, H), 4.01 (m, 1H), 5.10 (4, 1H), 5.15 (d, 1H),

7.34 (bs, 5H).
4] 9
10 (2RS,4S)-4-R T AR B A RK-2,5- = F 1 -3- 4K T8 ¥ 88 (SNPLB2)
6948 B,
W 1) LDAITHF, -78°C W
—> OBn
ook OBn 2y Mel -78°C» 23°C BocNR
. SNPLB3 SNPLB2

#:58 SAPLB2 #9487 #%, ¥, SNPLB3(10g, 46.0mmol) 4 /&#H
HATE R, HFME ik LC(REK, #/F Ti-EtOAc 10:1-5:1) 384,
15 REFFA e, H C21nth 2QFMKE etk a4(1:1)(4 4g,
62%). Rf=0.4 F= 0.37(stfk, TH/EtOAc 3:1).
IH NMR (300 MHz, CDCls) $0.72 (m, 3H), 0.86 (m, 3H), 1.37 (m,
3H), 1.44 (s, OH), 2.22 (m, 1H), 3.79 (m, 1H), 4.43 (m, 1H), 5.02 {m, 1H),

5.16 (m, 2H), 7.34 (m, 5H).
ESI-MS CH,sNO; #43+ H44: 363.20, 5244 (m/z); 364.1(M+H)".
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a4 10

Leu-Pro-OBn 3 & t (AS) #5462,
%0\)@ \/@

—————————T— O
HN?O \I/Y%o_
O\ﬁ NH,*CI
Boc-l.eu-Pro-OBn AS
5 % % H Boc-Leu-Pro-OBn(113.8g, 272mmol)#9 )& #8. %, ImAfAb

10

15

K8 BB % (209ml, 5.3N), 4k 42 # 4 Sh K 2 TLC #£n) T AR
R RE=0.47(TI-EtOAC 2:1, BIR)). HiZamzs/Ekss, 123)
4778 R4 ] CHCLy(3x50ml). CHCL,-MTBE(30ml-50ml). MTBE(50ml)
A TE(SOmDALE, A% FREAGH(16h)R (K Z 4 HCl, 22448
iy & E R, AS(96.4g, 100%) RE it —F b ib EHH FF—
¥ ¥, [a]p?-8521(c=1, CHCL).

IH NMR (300 MHz, CDCL) $0.92 (d, J=7.1, 3H), 0.96 (d, J=7.1,
3H]}, 1.55 (m, 1H), 1.82-2.14 (m, 5H), 2.26 (m, 1H), 3.42 (m, 1H), 3.90 (m,

1H), 4.32 (bs, 1H), 4.64 (m, 1H), 5.01 (d, J=11.5, 1H), 5.16 (d, J=11.5,
1H), 7.34 (m, 5H), 8.40 (bs, 3H).
ESI-MS CgH,(N,0, 3+ 44: 318.19. L AM(m/z): 319.2(M+H)',

F4) 11
TBDMS-Hip-Leu-Pro-OBn(SAPLA4) #4542,

TBOMSQ \/@ MgPd-C10%) | TBOMSQ . AS
N 0 — — —————————— e
m I HBTUHOBYNMM
THFI 1t :

E
SAPLB2
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EEAAAT, %4 SAPLB2(20g, 52.88mmol)éy 7k
THF(158ml)#4 Bt A5 & 69 B ALGZ RS A AAMRIEE) ¥ AN 10%
Pd/C (6.0g, 30%E&). REBALAL 8 X H E# it TLC ¥R 7
SRR FER). MRASRTEN ARREA, £ArT, £Rg
5 PIB R P aBat AR B ITE 2 44(-5C)ey A HOBY(7.17g,
52.88mmol)#= HBTU(21.0g, 55.53mmol)} & ¥ . A B 9 4d
THE(158ml)se A&k £ B. @i RA-&(-5C)F A NMM(5.8ml,
52.88mmol), 5 5-4VE, AeAFH|694A AS(31.96g, 89.81mmol).
NMM(16ml, 145mmol)F= DMF (120ml)#4 4~(-5°C )ik, B AL RAR
10 BMEER, B 140, SEMRMR Y, RARZEN. @
% DMF 84 %8 %3% % , #a A EtOAc(300ml), /i 4 A HCI 7K5%(200ml,
0.IN). NaHCO, 7Kiz#& (200ml, 4af0)seid, 5 25/K(300ml)i& %k,
¥A AT IRNa,S0,), &, K. #3269 /5 A AR (EtOAC
AR AW, ZRKEN, AHE EOAcTR 1:5-1:1 %il, 53
15 3 T b Ak 9 SAPLA4(26.8g, 78%). % /=44 1:1 dExtaikids
4. RE=05(&AL, TI%/EtOAc 1:1, F I /vainillin),
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10

IR (s DCM) 3295, 3060 #= 3040, 2957, 2934, 2880, 2858,
1736, 1634, 1528, 1454, 1387, 1252, 1171, 1070 cm- L.

IH NMR (300 MHz, CDCls) 30.01 (s, 3H), 0.03 (s, 3H), 0.85-0.97
(m, 12H), 0.92 (s, 9H), 0.93 (s, 9H), 1.33 (d, J = 7.0, 3H), 1.37 (d, J = 7.0,
3H), 2.40-2.65 (m, 3H), 1.92-2.28 (m, 4H), 3.64-3.76 m, 1H), 4.69-4.82
(m, 1H), 5.05 (d, J = 11.8, 1H), 5.20 (d, J = 11.8, 2H), 6.73 (d, J = 8.9,
1H), 6.98 (d, J = 9.0, 1H), 7.34 (bs, 5H).

13C NMR (75 MHz, CDCly) 5-5.24, -4.81, 15.70, 17.43, 17.57,
18.84, 21.48, 21.61, 18,05, 23.28, 24.43, 24.55, 24.76, 25.68, 28.87,
31.36, 31.77, 41.27, 41.67, 48.68, 48.55, 48.89, 58.71, 66.84, 83.84,
83.29, 128.09, 128.47, 135.40, 169.24, 170.67, 170.89, 171.16, 171.20,
209.11, 211.62.

m/z (FAB) 611.5 [(M + Na)*, 15], 589.5 [M + H)*, 100); m/z
(FABHRMS) 589.369 045, CasHs2N206St 33845 (M+H)*, 589.367 291

s34 12
Boc-Aip-Leu-Pro-OBn(SNPLA4) &4~ 2%,

GTOBn
N
-~ \MO 0

HN

BocNH ) o)
BoohH HaPES(10%) Moa As |
——— -

mo 0 0 BOP-CI / NMM o

THF/ t .
BocNH"

'S T
SNPLB2 SNPLAS
%) SNPLB2(2.3g, 6.32mmol)#) 77K THF(30ml)#) AL A& F Ae
A 10% Pd/C (0.74g, 16%EE), REEKAE SN T A4k Sh30min X
B £:@ 1t TLC AR X AR ANE K). HFE 0 RREBLAHRE
T BTk, BhARstey THFQOm) kA ZaR L E. @iZEENE
% (-5°C)F, AeA BOP-CI(1.77g, 6.96mmol)F= NMM(76501,
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6.91mmol), 30 54v5, Aan 10 548374 &69 44 A5(3.15g,
8.85mmol). NMM(1.88ml, 8.84mmol)F= DMF (14ml)é) 4(-5C )%,
R RARBRAETIR, B 17 0k, HEARER LY, HFF
# B4R A EtOAc(100ml)ze, A3t 69K Mg R A A KHSO, Kix
5 #&(50ml, 10%). NaHCO, /K& (50ml, 48fa)Fa 2k K(50ml)ze%. %
A AARTF $RNa,SO,), 78, AZTRE, FANMWREAKREN, A
#E EtOAc: Tix 1:4-1:1 #tAL, 32| SNPLA4 ¢ & & E4k(750mg,
20%). % T M A dEsTa K RA Y. RE=0.26 A= 0.17(#: %, TIR/EtOAc
1:1).
1H NMR (300 MHz, CDClg) § 0.74-1.04 (m, 12H),1.31-1.70 (m, 6H),
10 1.43 (s, 9H), 2.01 (m, 3H), 2.22 (m, QH), 3.60 (m, 2H), 3.77 (m, 1H), 4.40

(m, 1H), 4.58 (m, 1H), 4.69 (m, 1H), 5.14 (m, 2H), 6.75 (d, J = 8.7, 1H),
7.04 (d, J = 7.8, 1H), 7.34 (bs, 5H).

13C NMR (75 MHz, CDCl) §16.74, 16.91, 20.22, 21.94, 23.53,
24.80, 25.06, 28.48, 29.14, 41.29, 41.41, 46.98, 49.45, 49.64, 51.26,
59.06, 63.70, 64.27, 67.08, 79.86, 80.10, 128.32, 128.48, 128.74,
135.74, 156.28, 169.15, 169.32, 171.18, 171.91.

ESI-MS C;H,,N,;0, i+ J44: 573.34, £AME(m/z); 574 4[(M+H)]".
15
F A 13
Hiv-Leu-Pro-OBn(SHPLA4)#5 4%,

| OH
H A5 >_>r‘N,H gj)/OBn

Y\'n/OH
) DCC/NMM

e SRt SHPLAA

a1Q

Y
O
T
O

20 EOC. #HT, GFEHA A52.06g, 4.78mmol)#y DCM(Sml)iE &
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BB T 22 N NMM(506mg, 5.01mmol). 15 548/, 2-KkAnA 2(S)-
2-7235-3-F AT B(#2 453 /KB )(487mg, 4.78mmol)F= DCC (986mg,
4.78mmol). H#iZ R RAREME 23°C, Bk 14h, HizRERA
CHCL(25mD##, /& HCl k%% (10ml, IN). NaHCO, K% % (10ml,
5 feAa)AFa oK (10ml)Z i) 482, FH#ENa,50,), BERSE. REHhBk
& LC(#E/R, #/Z TH-EtOAc 1:1-1:3)%k4k, 33| SHPLA4 &4 &,
E4k(1.13g, 80%). Rf=0.46(Z.4%-EtOAc 1:2).
'H NMR (300 MHz, CDCls) & 0.81,(d, J = 7.0, 3H) 0.92 (m, 6H),
0.97 (d,J = 7.0, 3H), 1.42 (m, 1H), 1.63 (m, 2H), 2.00 (m, 3H), 2.19 (m,
2H), 3.60 (m, 1H), 3.85 (m, 1H), 3.88 (d, J = 4.8, 1H), 4.46 (m, 1H), 4.80

(m, 1H), 5.06 (d, J = 12.3, 1H), 5.14 (d, J = 12.3, 1H), 7.32 (m, 5H), 7.41
(d,J = 8.4, 1H).

13C NMR (75 MHz, CDCls) §15.32, 19.08, 21.38, 23.11, 24.41,
24.69, 28.77, 31.31, 40.54, 46.81, 48.20, 58.82, 66.69, 75.76, 127.93,
128.14, 128.37, 135.28, 171.39, 171.95, 173.94.

10 SE3E45) 14
Boc-Val-Leu-Pro-OBn(SVPLA4) 44 &%,

‘ NHBoc
BocHN A5 | >—>"‘ﬂ* %osn
A_OH >~ o
R 5 b 4
4 DCC/HOBYNMM

Boc-Val-OH SVPLA4

£ O0CTF, &34 Boc-4i £ 84-OH(652mg, 3mmol)# DCM(6ml)
15 FRETGEALT , Ao A NMM(0.35ml, 3.15mmol). #1540, &
KA A5(1.065g, 3mmol). HOBt(405mg, 3.0mmol)#= DCC(650mg,
3.15 mmol), iz R iRARBKE 23°C, H4k 14h, Hrrid R AR
A DEMQ@5SmD##F, A A KHSO, K& #%(2x10ml, 10%). NaHCO,
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K& (2x10ml, 4o40)F= & K(10ml)k%, % Na,SO, Fi, ik, &
ERSE. KRG Mk LC(AR, #E TI-EtOAc 2:1-1:1)4k4k, 433
SVPLA4 t9¢& & B 4K(1.48g, 93%). Rf=0.57(T.4%-EtOAc 1:2).

1H NMR (300 MHz, CDCl) 8 0.83-0.95 (m, 12H), 1.2-1.4 (m, 1H),
1.42 (s, 9H), 1-40-1.51 (m, 1H), 1.60-1.75 (m, 1H), 1.82-2.20 (m, 5H),
3.50-3.60 (m, 1H), 3.74-3.78 (m, 1H), 3.91 3.96 (m, 1H), 4.52-4.57 (s,
1H), 4.75-4.77 (m, 1H), 5.04 (bs, 1H)-, 5.05 (d, J=12.3, 1H), 5.17 (d,
J=12.3, 1H), 6.60 (d, J = 8.4, 1H), 7.26-7.35 (m, 5H).

13C NMR (75 MHz, CDCL) 57561, 19.19, 21.66, 23.23, 24.43,
24.78, 24.87, 25.55, 28.20, 28.87, 30.91, 33.86, 41.68, 46.73, 48.86,
58.77, 59.74, 66.82, 79.66, 128.08, 128.21, 128.46, 135.47, 155.66,
170.83, 171.33, 171.60. ‘

s ESI-MS CyH,;N;O4 3+ F48: 517.32, £ R{A(m/z): 518.2[(M+H)]".

EAp) 15
Boc-Me-Val-Leu-Pro-OBn(SMPLA2)#j 4~ £,

~ S

NBoc >_'>_\

~_-OH A5 . 4 NH <%/OBn
\q DCC/HOBYNMM j ;o o

DCM
Boc+(Me)Val-OH SMPLA4

10 P8 SVPLA4 #9487 %, vA A5(1.07mg, 3.00mmol)#= Boc-
(Me)Val-OH(694mg, 3.00mmol)% #4748, #7542 beik LC(#
B&, A TH-EtOAC 2:1-1. )8 B, #FE ARS8 & B4R
(1.39g, 87%). Rf=0.51(2.%:-EtOAc 1:2).
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10

1H NMR (300 MHz, CDCly) § 0.83-0.91 (m, 12H), 1.45 (s, 9H), 1.93-
2.08 (m, 4H), 2.18-2.22 (m, 2H), 2.76 (s, 3H), 3.40-3.50 (m, 2H) 3.55-3.62
(m, 1H), 3.75-3.85 (m, 1H), 4.00-4.10 (m, 1H), 4.50-4.60 (m, 1H), 4.70-
4.82 (m, 1H), 5.07 (d, J=11.2, 1H), 5.24 (d, J=11.2, 1H), 6.20 (m, 0.5H),
6.50 (m; 0.5 H), 7.26-7.35 (m, SH).

13C NMR (75 MHz, CDCl) 518.43, 19.77, 21.53, 23.23, 24.47,
24.77, 25.89, 25.30, 28.85, 41.25, 46.67, 48.51, 58.75, 64.05, 66.79,
128.06, 128.18, 128.44, 135.49, 170.12, 170.80, 171.660

ESI-MS C,oH,N,O, #+ Jiq8: 531.33. SEamla: 532.3(M+H)".

A 16
Hip-Leu-Pro-OBn(SAPLA3) &4 A&,

OB
(ij( " | @7(08"
Y\‘/&O O TRAF/THF MO o

- HN > HN

o)

TBDMSO“

SAPLA4

%134 SAPLA4(15.86g, 26.97mmol)# e#i ¥, Ao b T &4
444 IM THF(80.9ml, 80 9mmol)&A L &m&, TRT, HiZRA%R
BIAAEH 15 547 (32 TLC A T 4484L). Ae AK(4ml)F= 22 (508)
BERB LY., HH RS, 2k LC(MR, #E T EtOAc2:1-1:1)
sk, 153 SAPLA3 ¢ & & BR(FFAT ik ia-40)(13.2g, 95%).
Rf=0.36 #= 0.29(# %, T4%:CHCL:IPA 1:5:1).

110



01814701. 1 o8B P 5E81/188m

IR (#m:%DCM) v3450-3293, 3060 #F= 3040, 2961, 2946, 2883,
2852, 1746, 1632, 1533, 1454, 1357, 1387, 1265, 1173, 1095, 1045,
1018 cm- 1. '

H NMR (500 MHz, CDCls) 50.71 (d, J = 6.8, 3H), 0.81 (d, J = 6.6,
3H), 0.88 (d, J=6.5, 3H), 0.91 (d, J = 6.5, 3H), 0.94 (d, J = 6.5, 3H), 0.99
(d,J=7.1, 3H), 1.07 (d, J = 6.5, 3H), 1.36 (d, 6.5, 3H), 1.43-1.52 (m, 2H),
1.60-1.66 (m, 1H), 1.93-2.10 (m, 3H), 2.12-2.23 (m, 2H), 3.53-3.58 (m,
1H), 3.65 (q, J = 7.1, 1H), 3.67-3.73 (m, 1H), 3.89 (q, J = 7.1, 1H), 3.96
(d,J =4.2, 1H), 4.22 (d, J = 4.1, 1H), 4.54-4.56 (m, 1H), 4.58-4.62 (m, 1),
4.69-4.73 (m, 1H), 5.1 (d, J = 12.1, 1H), 5.18 (d, J = 12.1, 1H), 6.57 (d, J
= 8.5, 1H), 6.63 (d, J = 8.5, 1H), 7.28-7.38 (m, 5H).

13C NMR (75 MHz, CDCl) §14.06, 14.26, 15.85, 16.48, 20.07,
20.53, 22.02, 22.25, 25.37, 25.46, 20.45, 29.53, 31.59, 32.09, 41.13,
42.29, 49.93, 50.91, 51.02, 59.52, 67.60, 81.02, 128.78, 1.29.2, 169.48,
171.58, 172.17, 209.76. '

m/z (FAB) 497 4[(M+Na)*, 12], 475.5[(M+H)*, 100]. m/z
(FABHRMS) 497.263 162, C,gH,;N,O, 22648 (M+Na)* 497.262 757.
5 CosHasN,Oy 473+ E4E: C, 65.82; H, 8.02; N, 591. szm4&: C,
65.97; H, 8.18; N, 5.76.

kA 17
Aip-Leu-Pro-OBn(SNPLA3)#5 4 2&%,

(NjTOBn (NjTOBn
Y\IAO o} HCV =13, N 0 e}
HN HN

O o

Y

o o}
BOCNH\“ v . C|NH3\\"

10 SNPLA4 SNPLA3
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% SNPLA4(750mg, 1.30mmol)#§ =REx(15ml, R T A
RALEH) — BB 2% (39ml, 5.3N), i RA&HtH S g TLC
Ko T AFAL(RAE £). BRERGBIZER, KR 60K A
CHCL(15ml). MTBE(15Sm)#= e (15m)&t 2. A FRAGHR L
5 # G4 HCl, 558K KB, SNPLA3 (660mg, £ 8)RZi#t—4F
SALHBERA T F—F.
ESI-MS C, H,oN,O5 3+ B4f: 47329, Fmid: 474 2(M+H)",

L) 18
10 Val-Leu-Pro-OBn(SVPLA3)# 4 &,

NHz'Cr
NHBoc >—>‘—
\ HCV—sEs NH
>_>—N/ H @/OBn o d - OBn
0 7 . O o
j ;o 0

SVPLA4 SVPLA3

® %A SVPLA4(215mg, 0.41mmol)#y B8, ¥ Ae N FAL S8 —BE
Wik (1.5ml, 5.3N), FiZ RARIMAE 5 DT RE TLC 4R T 43540,
15 BRAERGE LR, FiF 86y RY A CHCL(Sml). MTBE(Sml)F= 2
HOm)AE, AT FTRAGHREKRYG W HCL, FREKKERY
SVPLA3 (185mg, #.¥), RE#t—FHEHATT—F.
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'H NMR (300 MHz, CDCls) § 0.86-0.90 (m, 6H), 1.04 (d, J = 6.3, 3H),
1.12 (d, J =6.3, 3H), 1.45-1.55 (m, 1H), 1-60-1.80 (m, 2H), 1.82-2.11 (m,
2H), 2.11-2.25 (m, 1H), 2.25-2.40 (m, 1H), 3.50-3.70 (m, 1H), 3.80-3.95
(m, 2H), 4.52-4.57 (s, 1H), 4.70-4.85 (m, 1H), 5.05 (d, J = 12, 1H], 5.20
(4, J =12.3, 1H), 7.27-7.37 (m, 5H), 7.91 (m, 1H), 8.62 (bs, 2H).

13C NMR (75 MHz, CDCls) §18.57, 18.79, 21.83, 23.11, 24.50,
24.67, 24.90, 25.34, 28.92, 30.23, 33.25, 40.40, 47.04, 49.46, 49.94,
59.26, 60.02, 66.88, 128.16, 128.27, 128.51, 135.48, 167.54, 170.80,

171.94,
L34 19
(Me)Val—Leu-Pro—OBn(SMPLA3)é{yé*}a\i,

\\l \ Hz Cr

d Boc_
>—> HCV. =S8

4 N/,H N 0OBn

. /‘>—“<O z
SMPLA4 SMPLA3

3288 SVPLA3 #4947 3%, vA SMPLA4(940mg, 1.94mmol)# &
Ao, FEARMNASH G EEIK(828mg, TF). TFHREZH
—FHEERATT—F.
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1H NMR (300 MHz, CDCls) 3 0.93 (d, J=6.3, 6H), 1.07 (d, J= 6.8,
3H), 1.21 (d, J= 6.3, 3H), 1.47 (m, 1H),'1.73 (m, 2H), 2.00 (m, 3H), 2.23
(m, 1H), 2.52 (m, 1H), 2.83 (bs, 3H), 3.56-3.65 (m, 2H), 3.77 (m, 1H),
4.59 (m, 1H), 4.66 (m, 1H), 5.07 (d, J='12.3, 1H), 5.19 (d, J= 12.3, 1H),
7.27-7.38 (m, 5H), 7.90 (m, 1H), 9.11 (m, 0.5H), 9.61 (m, 0.5H).

13C NMR (75 MHz, CDCls) §13.98, 18.37, 19.57, 21.33, 22.52,
23.16, 24.74, 28.77, 29.78, 31.54, 32.54, 39.87, 46.75, 50.09, 58.91,
66.85, 122.12, 128.06, 128.24, 128.47, 135.43, 166.22, 170.73, 171.54.

OESI-MS C,HyCIN;O,: 4312, FRM{E(m/z): 432.2M+H)".

34 20
5 Boc-Ist(TBDMS)-Hip-Leu-Pro-OBn(SAPLA2) &4~ 2%,

DCC/DMAP/DCM ‘ 0 ¢ 9’4{ H<
O - \\N W<
o)
SAPLA2

E-5C. RAAAT, % SAPLA3(12.2g, 25.44mmol)é £.7K
DCM(75ml)izi& ¥, 4 ke DMAP(0.932g, 7.6mmol). C1(11.89mg,
10 30.53mmol)#= DCC(6.613g, 32.05mmol), #7a4RHFSEKTF-5Coks
). E-SCTTF, HiZBRARIH 14 10y, RELE, RE. ¥
A H ACN 432, A3p(-100C), iTJE, FiRE. BEFIGWRR

F EtOAc (400ml) ¥, )i 4 A KHSO, 7K % (2x200ml, 10%). 2k 7k
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(200m)#A= NaHCO, /K% (200ml, 48f=)z6%, /A 37K (200ml)& %.
FA AaFENa,SO,), itiE, BMERS, BALEORY, FHs
R BATHEAL, A TH5-BtOAc 3:1-2:1 %, 13%] SAPLA2 ¢4 ¢
&8 R M (FE AT AR R A4 )(19.35 g, 90%).

IR {#m:x DCM) v 3365-3200, 3069, 3038, 2059, 2930, 2882, 2857,
1746, 1688, 1640, 1533, 1456, 1389, 1258, 1171, 1086 cm-!.

IH NMR (500 MHz, CDCls) 30.01 (s, 3H), 0.03 (s, 3H), 0.05 (s, 3H),
0.07 (s, 3H), 0.77-1.03 (m, 18H), 0.84 (s, 9H), 0.85 (s, 9H), 1.33 (d, J =
5 7.4, 3H), 1.32-1.36 (m, 2H), 1.49 (d, J = 7.5, 3H), 1.38-1.62 (m, 3H), 1.42
(s, 9H), 1.44 (s, 9H), 1.51-1.77 (m, 1H), 1.88-2.37 (m, 3H), 2.17-2.33 (m,
2H), 2.47-2.74 (m, 2H), 3.34-3.72 (m, 1H), 3.72-3.82 (m, 1H), 3.99-4.40
(m, 1H), 4.03-4.16 (m, 1H), 4.49 (d, J = 10.3, 1H), 4.54-4.59 (m, 1H),
4.63-4.70 (m, 2H), 4.75 (d, J = 4.5, 1H), 4.77-4.81 (m, 1H), 4.95-5.19 (m,
2H), 5.22 (d, J = 5.2, 1H), 5.32 (d, J = 10.5, 1H), 6.38 (d, J = 10.9, 1H),
6.71 (d,J = 7.4, 1H), 6.76 (d, J = 8.4, 1H), 8.60 (d, J = 9.5, 1H).

13C NMR (75 MHz, CDCL} §-5.05, -4.49, 11.83, 12.03, 13.01,
13.51, 13.83, 14.08, 16.92, 17.10, 17.85, 19.14, 19.65, 21.57, 22.09,
22.96, 23.28, 24.36, 24.60, 24.85, 25.73, 26.97, 27.33, 28.35, 28.46,
28.93, 29.09, 29.65, 34.12, 34.16, 40.45, 40.85, 41.18, 42.20, 46.74,
46.16, 47.99, 48.34, 48.90, 49.42, 57.62, 58.81, 58.96, 60.46, 66.62,
66.88, 68.18, 69.69 , 78.98, 79.24, 79.84, 82.95, 128.08-128.49, 135.48
135.61, 155.85, 158.27, 157.44, 168.40, 169.07, 170.65, 170.86, 171.42
171.79, 203.09 205.97.

m/z (FAB) 846.6 [(M+H)*, 15], 746.6 (100); m/z (FABHRMS)
868.516 630, CasHrsNaO10Si E#fi (M+Na)* 868.511 930,
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%A 21
Boc-Ist(TBDMS)-Aip-Leu-Pro-OBn(SNPLA2) 4§42,

A
0
HO o j< :
(jTOBn T @TOB"
N
\I/\I/§0 o] c1
HN

0 - |
o’S'_é
° DCC/HOBYNMM o 91\

0 : 'H
v A wN O
LYY
SNPLA3 SNPLA2
5 £ 0CT, &% A SNPLA3(# % )(660mg, 1.12mmol)4y DCM

(15ml, FA)EZEEAT, Aon NMM(0.19ml). 15 544, 4K
Ze N C1(632mg, 1.62mmol). HOBt(266mg, 1.73mmol)#= DCC(313mg,
1.60mmol), HZBEABMETIR, BERMIR. BHE T RLAR
# DCM(50ml)#= KHSO, /K& % (2x20ml, 10%)2 i8] 5-8e. 454 MARNR

10 K| NaHCO, 7K i% (2x20ml, 48.4=)7= 2 K (20ml) 24, F 1% (Na,SO,),
TRIRERGE. F2608 EBHRZ Rk LC(HIK, 4#E TH-EtOAc
4:1-1:1)ghk, FEAFRMSHE G & E4R(700mg, 73%, FEstaRik
a).
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1H NMR (300 MHz, CDCls) § 0.05 (s, 3H), 0.08 (s, 3H), 0.09 (s, 3H),
0.68-1.05 (18H, m), 0.87 (9H, s), 1.05-1.85 (12H, m), 1.42 (9H, §), 1.85-
2.10 (3H, m), 2.11-2.31 (2H, m), 2.32-2.46 (2H, m), 2.47-2.60 (m, 2H),
3.34-3.90 (2H, m), 3.93-4.30 (2H, m), 4.50-4.89 (6H, m), 4.90-5.12 (2H,
m), 5.07 (d, J=12.2, 2H), 5.18 (d, J=12.2, 2H), 5.60 (1H, d, J = 9.7), 5.67
(1H, d, J = 10.2), 5.89 (1H, d, J = 11.2), 6.56 (1H, d, J = 7.3), 6.70 (1H, d,
J = 8.8), 6.76 (1H, d, J = 6.8), 6.94 (d, J=6.8, 1H), 7.01-7.19 (m, 1H), 7.32
(bs, 5H), 8.17 (1H, d, J = 7.8), 8.28 (d, J=7.8, 1H).

OESI-MS C, H,oN,0,Si: 844.54, sal{ai(m/z): 845.5M+H)".

) 22
5 Boc-Ist(TBDMS)-Hiv-Leu-Pro-OBn(SHPLA2) &5 4 2%,

DCC/DMAP/DCM N 0.
AP
) o]

SHPLA2

48 SNPLA2 #94-,7 %, vA SHPLA4(850mg, 2.0mmol)#e
C1(935 mg, 2.4mmol)A RA#ATEKR, HEH %k LC(AAR, #
10 B EK-BOAc 3:1-2:1) 440, 2 AL (1.53g, 97%). RE=0.63(Z,
$-EtOAC 2.1).
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10

IH NMR (300 MHz, CDCls) mixture of BocNH rotamers: §0.04 (s,
3H), 0.06 (s, 3H), 0.88 (s, 9H), 0.78-1.04 (m, 18H), 1.10-2.80 (m, 11H),
1.44 (s, 9H), 1.46 (s, 9H), 3.57 (m, 2H), 3.74 (m, 1H), 3.85 (m, 1H), 4.03
(m, 1H), 4.23 (d, J=4.8, 1H), 4.48 (m, 1H), 4.85 (m, 1H), 4.90 (d, J=10,
1H), 5.05 (m, 1H), 5.20 (d, J=10, 1H), 5.23 (d, J=10, 1H), 6.64 (d, J=6.4,
1H), 6.88 (d, J=8.6, 1H), 7.32 (m, 5H), 8.54 (d, J=8.3, 1H).

13C NMR (75 MHz, CDCls) §-5.14, -4.58, 11.84, 12.97, 17.78,
17.92, 18.98, 21.05, 23.11, 23.49, 25.61, 26.92, 28.36, 28.70, 30.12,
33.68, 38.72, 42.86, 46.51, 48.18, 58.67, 60.24, 66.52, 71.14, 79.40,

82.66, 127.96, 128.01, 128.33, 135.36, 157.30, 169.92, 171.10, 171.69,
171.97.

ESI-MS Co,H, N,O, 3+ H44: 789.50, Eml4a: 790.5(M+H)",

FH#A) 23
Boc—Ist(TBDMS)-Val-Leu-Pro-OBn(SVPLAZ)é‘)%)&

oon K
kQ\ QTOB.,

0
N l

o
A
CIHsN; HN Q DCC/HOBYNMM \Fo

0

SVPLA3

# BB SAPLA2 #94-m % %, vA SVPLA3(:8 3)(1.2g, 2.64
mmol). C1(1.23g, 3.17mmol). DCC(654mg, 3.17mmol). HOBt(464mg,
3.43mmol). NMM(0.35ml)F= DCM(6ml)# & A48, #LF M2 ik
LC(# A%, #E T-EtOAc 3:1-2:1)4k4k, 2L HH G &5
1#(1.87g, 89%).
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10

15

H NMR (500 MHz, CDCls) §0.07 (bs, 6 H), 0.81-0.96 (m, 27H),
1.11-1.38 (m, 3H), 1.39-1.47 (bs, 7H), 1.51 (bs, 3H), 1.58-1.70 (m, 3H),
1.7¢-1.84 (m, 1H), 1.86-2.60 (m, 4H), 2.28-2.58 (m, 2H), 3.58-3.62 (m,
1H), 3.62-3.73 (m, 1H), 3.73-3.90 (m, 1H), 4.05-4.12 (m, 1H), 4.13-4.19
(m, 1H), 4.19-4.23 (m, 1H), 4.49-4.54 (m, 1H), 4.77-5.06 (m, 2H), 5.18 (d,
J = 12.3, 1H), 5.55 (bs, 1H), 6.44-6.61 (m, 2 H), 7.30-7.35 (m, 5 H), 7.94-
7.98 (m, 1H).

ESI-MS C,,H,,N,0,Si it i {4: 788.51. 32RMa(m/z):
789.5(M+H)".

At 24
Boc-Ist(TBDMS)-(Me)Val-Leu-Pro-OBn(SMPLA2) &) 42,

| ‘é
i
9 Q’s\ H

HO .\\NTOK

o o)

N Bn
\'/YKO 0 c1 YjAo © f
HN._o ~ AN o 0
DCCINMM A

“NH,*Cr DeM N 3 \'<

| ! )

SMPLAS SMPLA2

£ 0CTF, & %K SMPLA3(3: 8 3£)(176mg, 0.38mmol)# DCM
(Qml, RK)EE & BEFLF A NMM(4101, 0.38mmol), 15 545,
kA C1(176mg, 0.46mmol)F= DCC(93mg, 0.46mmol), 4% i,
BAE TR, SRR, KR B R A E DCM(10ml)#= KHSO,
Kz (2x5ml, 10%)Z 18] 48, A AAIR A A NaHCO, R %&
(2x5ml, 4efe)F= &KQ20mD)#%E, F#ENa,S0,), LikHmERSE.
2|68 6Bkt LC(AR, #E TI-EtOAc3:1-2:1)8h4k, 73|
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SMPLA2 ¢ & & E4k(127mg, 42%). RE=0.51(A:f%, T.5-EtOAc 1:1).

'H NMR (300 MHz, CDCls) 5-0.08 (s, 3 H), 0.05 (s, 3H), 0.75-0.86
(m, 27H), 1.00-1.43 (m, 11H), 1.52-1.65 (m, 1H), 1.68-1.80 (m, 1H), 1.83-
2.01 (m, 3H), 2.08-2.24 (m, 2H), 2.40 (m, 2 H), 2.87 (s, 3H), 3.50-3.57 (m,
3H), 8.71-3.76 (m, 1H), 4.29 (m, 1H), 4.47-4.63 (m, 4H), 5.01 (d, J= 12.9,
1H), 5.11 (d, J= 12.9, 1H), 6,41 (d, J= 7.8, 0.5 H), 6.62 (d, J= 7.8, 1 H),
7.01 (d, J= 7.8, 0.5 H), 7.23-7.28 (m, 5 H).

13C NMR (75 MHz, CDCL) §11.56, 13.57, 13.98, 17.83, 18.87,
19.46, 21.77, 22.94, 23.11, 24.50, 24.71, 24.80, 25.64, 25.76, 25.97,
27.29, 28.18, 28.75, 30.40, 34.18; 39.28, 40.85, 46.58, 48.61, 57.03,
58.65, 62.26, 66.63, 69.21, 78.72, 127.92, 128.05, 128.11, 128.33,
135.42, 155.91, 169.76, 170.48, 171.56, 172.01.

ESI-MS Ci3H;,N,O;Si + F48: 80253, SLAM&(m/z); 825.5
(M+Na)*,

A 25
Ist-Hip-Leu-Pro-OBn(SAPLA1) &4~ &,

sy L
q‘( HCV=rgh Y\((g'?\'ro

HN

10 % SAPLA2 (19.32g, 22.8mmol)#9 & 7K = RE%(78ml)s & & Aa A
B ALK ZHERE R (42N, 220ml, 924mmol). £ 21CTF, ##F
B 6 BRALH 4.30 D SE L ERAE A (TLC). KRB RERE LR

I

SAPLA2
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. KRG HET DCMQSm) ¥, REEREZA e HCL #7286
REHAZTRAZZ&WRHERE HCI3h), #72] 17.3g SAPLAL
(15.1g, & F)8) & ERFRYAEXTBRANRSH).

5 £ 4] 26
Ist-Aip-Leu-Pro-OBn(SNPLA1) 494 2%,

O\/© (ij/l\/@
\r\:zjzr . YY% o
o .
HN HCV=—r¥s, HN
. ,o 9}1
N ; .\\NHa‘CF
H

e] I '
it ~
0 o (:) l H
N ‘N O\‘<
A H 4

SNPLA2 SNPLA1

3588 SAPLA1 #4487 &, vA SNPLA2(700mg, 0.72mmol)%
10 A, A EtLO RIRE, FEARAMASM G € BRGEE BRER
4-4)(545mg, T =).

1H NMR (300 MHz, CDCls) § 0.86-1.04 (m, 18H), 1.02-1.22 (m, 3H),
1.23-1 3 (m, 5H), 1.60-1.80 (m, 2H), 1.82-2.01 (m, 3H), 2.24 (m, 2H),
2.40-2 5 (m, 2H), 3.24 (m, 1H), 3.45 (m, 1H), 3.60 (m, 1H), 3.70-4.05
(m, 2H), 4.46 (m, 2H), 4.47-4.75 (m, 2H), 5.10 (bs, 2H), 7.34 (bs, SH),
7.98 (bs, 1H), 8.10 (bs, 1H). |

ESI-MS Cy,H, N, O, it J44: 630.40. #1a(m/z); 631.4(M+H)",
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A 27
Ist-Hiv-Leu-Pro-OBn(SHPLA1) 44~ 5%,

| (Nj\g/oan (NjTOBn

HCY —R¥,
R N O o OH
\Fo)ki):NYoK )‘\:l\m.ls
SHPLA1

SHPLA2

%P SAPLAL #546-m7% %, vA SHPLA2(1.53g, 1.94mmol)# &
e, A ELO Rk, REFMbMmea EBK(112g, £8).

1H NMR (300 MHz, CDCl3) 5 0.86-1.04 (m, 18H), 1.10-1.22 (m, 3H),
1.42 (m, 2H), 1.70 (m, 2H), 1.97 (m, 3H), 2.24 (m, 2H), 2.83 (m, 1H), 2.97
(m, 1H), 3.34 (m, 1H), 3.61 (m, 1H), 3.75 (m, 1H), 3.90 (m, 1H), 4.56 (m,
2H), 4.75 (m, 1H), 5.04 (d, J=11, 1H), 5.18 (d, J=11, 1H), 7.34 (bs, 5H),

8.21 (bs, 3H).

ESI-MS Cy H,oN,O, 3+ F44: 575.36. Slfa(m/z): 576.3(M+H)",

10
F 345 28
Ist-Val-Leu-Pro-OBn(SVPLA1) &5 4 2%,
@Yosn | | (NjToan
(0]
NO HCV =g,
0 0 CE) O o) OH
\\N o aNH3 ¢
K wi SO
SVPLA2 ' SVPLA1
15 - B SAPLA1 ¢94-& %5 i%, vA SVPLA2(1.87g, 2.36mmol)3# &
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Ham, A ELO R, RERMENSHN G & EK(140g, T 8).

1H NMR (300 MHz, CDCls) § 0.82-1,01 (m, 15H), 1.01-1.10 (m, 3H),
1.20-1.79 (m, 5H), 1.81-2.05 (m, 4H), 2.05-2.15 (m, 2H), 2.50-2.68 (m,
2H), 2.82-3.1 (m, 1H), 3.20-3.35 (m, 1H), 3.50-3.70 {m, 1H), 3.80-3.90
(m, 1H), 4.18-4.30 (m, 1H), 4.35-4.45 (m, 1H), 4.45-4.55 (m, 1H), 4.60-
4.70 (m, 1H), 5.02 (d, J = 12.3, 1H), 5.15 (d, J = 12.3, 1H), 7.28-7.38 (m,
5H), 7.5 (bs, 1H), 7.9 (bs, 3H), 8.15 (bs, 1H).

13C NMR (75 MHz, CDCly) §10.81, 14.67, 18.29, 19.32, 21.48,
23 14, 24.48, 24.76, 25.81, 30.29, 33. 41, 40.31, 46.96, 49.35, 59.14,

59.94, 60.67, 66.94, 128.11, 128.32, 128.54, 135.32, 171.58, 171.74,
171.80, 172.57.

ESI-MS C;HyN,O, i+ B44: 57435, Fma(m/z): 575.3(M+H)".

52 #45] 29
N-8 T A B FF RBE T 8L 7 A B (D3) a4 A%,

H )
o J., :
}J ’NHJ(O/(_
D
OH EtsN (0]
EtOAc

Boc-Thr-OH D3
10

£ 0CT, & ##4Y Boc-Thr-OH(21.91g, 0.1mol)#§ EtOA(200ml)
BRERY, AN TEA(14ml, 0.1mol)A=:£ K K Z8(19.0g, 0.1mol). 3%
B BRAREMRE20C, 42 8, K5 A EtOAc(S00m)F#ELE. IR
KA HCl K% (200ml, 0.1N). H,0(100ml). NaHCO, 7K 5% (200ml,
15 IN)A= 2 K(200ml) ek, F)%Na,SO,), ik, AFRE, |FREY
5 EuO AFE, 1478, #$475) 6y BRERA TR, /52 D3(2.86g, 85%).
Rf=0.55 (T4-EtOAc 111, AAR); Mp=1142C; [a]x?2-29.4(c2,
EtOAc).
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1H NMR (300 MHz, CDCl3): 8= 1.31 (d, J= 6.6, 3H), 1.46 (s, OH),
3.77 (br d, OH), 4.44 (dd, J= 9.6, 1H), 4.6 (g, 1H), 5.34 (d, J= 16.5, 1H)

5.37 (br d, OH) 5.68 (d, J= 16.8, 1H), 7.51 (t, 2H), 7.65 (t, 1H), 7.92 (dd,
2H).

5 5 #4) 30
N-F A FEE-N,O-—F A -L-8& R B (E1)

OH OMe
o) ‘ o
: )L 0 KOH/Me,SO,
O N o~ N (0]
©) H  oH Bu NHSO4/THF e S
Z-Tyr-OH E1

£ 0CTF, @tsey Z-Tyr-OH(63.24g, 200mmol)4§ THF(900ml)

wimd, kA KOH sy £(112.72g, 2mol), &£ e AT s
10 B S 3(6.36g, 10%ES). AEMA 30 o4t i@ — ¥ 85(127.2ml,

1.33mol), HRRFRLEEMRT 4C. R L REHRH 30 547, In

AK(950ml). £ 0°C F#H# Sh e, HAE MM LEL(1500m)#E,

S BKE, HEAMEA NaHCO, /KiE#&(2x500ml, 4653 B, &

S 47K B IMKHSO, Kix &8 E pH 1, A EtOAc(5x500ml)Z B,
15 SHFIE, FHEWN,SO,), ik, RE. HEEGHA ELO K,

iti8/23) E1 44 & & E4k(53.85g, 78%).

[a]p?2 -57.16 (c 2.23 CHCls) ¢#fa]p -48 (c=2,23 CHCls). JACS, 112,21,

1990).
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%4 31
O-(FEAZA-N,O-— F A -L-8 £ B8)-N- T AEA K -L-F 2B E
VoY XE8(D2)

OMe
o} .

N
Me HO, v
.\Me o ©) Me aMe
[s) [o]

o ."'NH’% oQ‘q

N + DCC/IDMAP ! NH

Me OH % DM [

O

E1 D3 D2

5 A 0CTF, % D3(33.72g, 100mmol)# DCM &% %, smA DMAP
(3.66g, 30mmol)F= E1(34.33g, 100mmol). 4 0°C T4 10 545,
Aex DCC(22.7g, 110mmol), # R RAEEHRE TR, LR,
RE¥KRAGRITE, WERRREET. ¥R EHA ACN(100ml)4L 32,
Fitik, REER. B¥REYETF EtOAC(200ml), A £ 1IMKHSO,

10 K& (100ml, 10%). NaHCO, 7Kz (100ml, 484=)F= /K (100ml)Z
B B, A HARTENa,SO,), &, RéE. FREMAE ki LC(&
Bk, #JE EtOAc-T.i% 1:4-1:2)%k4k, 733] D2(65.5g, 98%). [olp®* -
39.56(c 1.06, CHCLy); Rf=0.55(EtOAc: Tkt 1:1).
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A4 32
O-(FEAZA-NO-—FA-L-BARB)-N-RTHAEZA-L-FRR
D1)
OMe
OMe
O .
,lL o 0

N
. o
SENT )
o ., Me O(.m
w) INH’(°,<- Z/ACOH:H,0 ©/' e o
‘ "”NH’(O ,{_

0 0.
OH
0 I ]
D1
D2
5 £ 0CTF, ¢ D2(24.49g, 38.4mmol)#4 AcOH 7% #&(211ml, 90%)

BHAERZR T, A Zn 4(18.65g, 288 3mmol), £ 0CTF, ¥4F5|4)R
AR BEEE 3h A ERAHE A (TLC K ))., HRERA R BT
7%, F EtOAc(200ml)z%. M/AEREERE, K&K E4A Et,0200ml)
#32, 1R, IR RIRA A KHSO, K% (100ml, 10%)7= £k 7K (100ml)

10 k. FAIATFIR®N,SO,), REFEMRY, FHBEkiEk
LC(Lichroprep, RPC18, ACN:H,0O 1:1(800ml, # /& 7:3(600ml))%k4t
J&, 4%2| D1 ¢4 & & B4R(15.53g, 74%).
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[aJp2* -27.6 (c 2.187, DCM}; x&[0]p -
20.5 (c 2, DCM). JOC, 62, 2, 1997. Rf= 0.58 [ACN/Hz0 (7:3)).

IR ez, DCM) v 3400, 3050, 2900, 1715, 1613, 1514, 1456, 1402,
1368, 1248, 1165, 1061, 1036 cm-l.

1H NMR (200 MHz, CDCls) 6 1.29 (d, J = 6.5, 3H), 1.45 (s, 9H), 2.74
(s, 3H), 2.75 (s, 3H), 2.76-3.31 (m, 2H), 3.77 (s, 3H), 4.42-4.52 (m, 1H),
4.66-4.83 (m, 1H), 5.01-5.16 (m, 2H), 5.30-5.53 (m, 2H), 6.72-6.81 (m,
2H), 6.95-7.09 (m, 2H), 7.35 (bs, 5H).

13C NMR (75 MHz, CDCls) § 16.44, 16.82, 28.23, 31.71, 31.97,
33.82, 33.68, 55.14, 56.87, 56.75, 60.39, 60.58, 67.51, 67.76, 71.83,
72.47, 80.40, 113.91, 127.59, 128.69, 129.77, 136.42, 156.00, 156.19,
156.71, 158.31, 159.47, 169.78.

m/z (FAB) 567.1 [(M+Na)*, 46], 545.1 [(M+H)*, 7], 445.1 (100); m/z
5 (FABHRMS) 567.233 280, CagHasN209 E#:{d (M+Na)* 567.231 851.
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k64 33
Boc-Thr(Z-N(Me)-O(Me)-Tyr)-Ist-Hip-Leu-Pro-OBn(SAPL7) #) 4~ 2%,

s

e &P

SAPLA1

HBTU/HOBYDIPEA

= %}

Me

SAPL?

5 AE-S5CRBRAT, @A HBTU(9.079g, 23.9mmol). HOBt (3.490
g, 22.8mmol). SAPLA1(15.258g, 22.8mmol)#= D1(12.417g, 22 .8mmol)
SRR TF, JeAFK DCM (296mL)#= 7Kk DMF(148mL)is% . Ht3k
S o4biE, BitiE4t BiEeA DIPEA(15.9ml, 91.2mmol), H94R#E
BEART-5C. E-5CTF, 3698 RA RS EE 21h, v\ MTBE

10 (300mL)#= KHSO,(200mL,10%), itiEF2| 69 R4A %, K% Z 300mL.
FHAe N MTBE(Q200mL), 4-&, ¥4 AR A KHSO, Kig’k
(200mL,10%). 2 7K(200ml). NaHSO, /K& :#&(200ml, 4a4=)zkidk, 7
R A KQOOmDE 2. A VET $E(Na,S0,), B/AEREFE R EHR
#(30g). #izidR#pEF MIBE F, B TH RLE, oA BK

15 Wik E ST, THEEKR, 133 SAPLT ¢4 4 & BE4K(18.33g, 69%
M), % M A BT R R aR AR 6 %A . RE=0.80 #= 0.59 (2.4 EtOAc
1:2).
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- IR (#ms, DCM) v 3350, 2961, 2927, 2893, 1744, 1688, 1638, 1514,
1454, 1368, 1304, 1248, 1171, 1067, 1036 cm-L,

IH NMR (500 MHz, CDCls) § 0.74-0.92 (m, 18H), 1.05-1.15 {m, 2H),
1.18-1.20 (m, 2H), 1.23 (d, J = 6.8, 3H), 1.25 (d, J = 6.8, 3H), 1.29 (d, J =
6.9, 3H), 1.42 (s, 9H), 1.45 (s, 9H), 1.50-1.66 (m, 3H), 1.89-2.02 (m, 4H),
2.17-2.25 (m, 2H), 2.37-2.42 (m, 1H), 2.81 (s, 3H), 2.88 (s, 3H), 2.91 (s,
3H), 2.95 (s, 3H), 2.84-2.93 (m, 2H), 3.17-3.25 (m, 1H), 3.53-3.59 (m,
1H), 3.75 (s, 3H), 3.88-3.98 (m, 4H), 4.49 (d, J = 3.1, 1H), 4.51 (d, J =
3.1, 1H), 4.53-4.57 (m, 1H), 4.68-4.72 (m, 1H), 4.96-4.99 (m, 1H), 5.02-
5.33 (m, 4H), 5.02 (d, J = 32, 1H), 5.23 (d, J = 3.1, 1H), 5.26-5.33 (m,
1H), 5.47 (1d, J = 9.5, 1H), 6.74: (d, J = 7.8, 2H), 6.77 (d, J = 7.7, 2H),
7.08 (d, J = 7.7, 2H), 7.17 (d, J= 7.5, 1H), 7.21 {d, J = 9.5, 1H), 7.23-7.36
(m, 10H), 7.75 (d, J = 7.9, 1H), 7.79 (d, J = 8.2, 1H).

13C NMR (75 MHz, CDCL) §11.95, 13.27, 15.16, 16.47, 17.33,
18.79, 21.28, 23.65, 24.65, 24.72, 27.09, 28.08, 28.93, 31.20, 31.32,
33.62, 33.98, 38.38, 41.01, 47.12, 49.38, 54.96, 55.17, 57.89, 58.83,
60.01, 60.16, 67.18, 71.05, 71.32, 80.34, 81.24, 113.89, 127.51, 128.59,
120.69, 129.77, 13552, 136.77, 156.93, 158.27, 169.87, 170.62,
171.15, 171.85, 172.39, 204.88.

m/z (FAB) 1181 2[(M+Na)*, 20], 1159.2[(M+H)", 80], 1059.2
(100), CoHyN:Oy 2473t E45: C, 64.30; H, 7.52: N, 6.05. 5
M4E: C, 64.14; H, 7.66; N, 5.95,
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) 34
Boc-Thr(Z-N(Me)-O(Me)-Tyr)-Ist-Aip-Leu-Pro-OBn(SNPL7) &} & 5%,

(e

o N
o ™
i WNHs*Cr -1 N
N NV
"-k:l o Q_
SNPLA1 0

o
HBTUMOBYDIPEA o @

Me~N
+ ’ WNH
OMe DCM/DMF N *
H 3z
HN Me
0 )§ Me
A AP o0
hle ﬁ\
d .ﬂMe 0
",NH&%
H

D1
5 #:88 SAPL7 #4947 i, vA SNPLA1(150mg, 0.22mmol)#=
D1(122 mg, 0.22mmol) R#At4-A%, HFHh%&kik LORK, HET
$-EtOAc 2:1-1:3)4kb 4L /5, FE|AFAMEY G € B4R (130mg,
51%)(IE T ARk iRA4h).

SNPLY

IH NMR (300 MHz, CDCls) 50.74-1.03 (m, 18H), 1.16-1.37 (m,
10H), 1.45 (s, 9H), 1.68 (m, 3H), 1.99 (m, 4H), 2.22 (m, 2H), 2.48 (m, 1H),
2.82 (s, 3H), 2.84-3.10 (m, 2H), 3.19 (m, 1H), 3.51-3.69 (m, 2H), 3.75 (s,
3H), 3.72-4.02 (m, 3H), 4.18 (m, 1H), 4.50-4.73 (m, 4H), 5.00-5.27 (m,
5H), 5.49 (m, 2H), 6.54 (d, J=9.2, 1H), 6.78 (d, J = 6.8, 2H), 7.02 (d, J =
6.8, 2H), 7.18 (m, 1H), 7.23-7.36 (m, 10H), 7.52 (d, J = 6.8, 1H).

10 ESI-MS Co,HyN,O,s 3+ Bffi: 1156.63, Famlfé: 1158 3(M+H)",
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F A 35
Boc-Thr(Z-N(Me)-O(Me)-Tyr)-Ist-Hiv-Leu-Pro-OBn(SHPL7) &5 4~ &,

L

OBn

W
0. 0 OH
)LﬁNH;CI'

SHPLA1 >’\/Ko Me’
HBTWHOBYDIPEA ol

+

OMe DCM/DMF ¥ OH )\\/
: NH
0 : NHBOG
OJL,’ o

©) Me Me HPL?
SHPL
&J"NH’( ,%.
: OH

SAPLD1

5 318 SAPL7 644 s i%, vA SHPLA1(1.12g, 1.94mmol)#e
SAPLDI1 (544.6mg, 1.94mmol)% &#+4-5, #=4#% ik LC(AK,
M THE-EtOAC 1:1- 1:2)8k48, R A7) & & B4R(1.045g,
61%). Rf=0.46(2.3%-EtOAc 1:2).

IH NMR (300 MHz, CDCls) § 0.74-1.02 (m, 18H), 1.20 (m, 5H), 1.40
(m, 3H), 1.46 (s, OH), 1.62 (m, 2H), 1.82-2.20 (m, 3H), 2.20 (m, 2H), 2.50
(m, 1H), 2.78 (s, 3H), 2.90 (m, 1H), 3.20 (m, 1H), 3.58 (m, 1H), 3.67 (s,
3H), 3.79 (m, 1H), 3.88 (m, 1H), 4.06 (m, 2H), 4.40 (m, 2H), 4.82 (m, 2H),
4.94 (m, 1H), 4.98 (m, 1H), 5.0% (m, 1H), 5.28 (m, 3H), 5.56 (d, J=6.2,
1H), 6.84 (d, J=8.3, 2H), 6.98 (d, J=6.5, 1H), 7.07 (d, J=8.3, 2H), 7.34 (m,
10H), 7.52 (d, J=6.2, 1H).

10
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13C NMR (75 MHz, CDCls) 511.27, 13.77, 13.95, 16.75, 17.46,
18.31, 20.78, 20.96, 23.09, 24.35, 24.53, 26.74, 27.93, 28.63, 30.17,
33.76, 39.06, 40.01, 46.69, 48.17, 54.89, 57.04, 57.68, 58.65, 60.20,
60.60, 66.74, 67.08, 68.31, 70.30, 78.49, 79.90, 113.62, 127.36, 127.70,
128.14, 128.18, 128.31, 129.64, 135.19, 136.31, 155.86, 156.61,

158.09, 169.77, 170.70, 171.06, 171.17, 171.78.

ESI-MS CyoHggNOys 3t Ji48: 1101.59, saMa: 1102.7(M+H)",

skAE4] 36
5 Boc-Thr(Z-N(Me)-O(Me)-Tyr)-Ist-Val-Leu-Pro-Bn(SVPL7) &4 &~ 5%,

(4

OBn

\(Y&o
NH

o o on
N \CaNHs*Cr
H

SVPLA1

oL
z

N Bn )‘\3

0 Me YG\OB
HBTUHOBYDIPEA o NH o0
DCM/DMF | g o 3\\/'%

SVPL7

opx =z

D1

3588 SAPL7 #44-m.7 %, vA SVPLA1(1.44g, 2.37mmol)#= D1(1.29
mg, 2.37mmol) A FH#E-rk, T B beik LCAEAR, # /8 Thi-EtOAc
10 2:1-13)44k, A 2RI E & EB4KR(1.96g, 75%).
Rf=0.56(EtOAc).

132



01814701. 1 oW B 5E103/188H|

IH NMR (300 MHz, CDCl3): § 0.83-0.95 (m, 15H), 1.0-1.22 (m, 4H],
1.23-1.44 (m, 9H), 1.60-1.65 (m, 1H), 1.87-2.01 (m, 4H), 2.09-2.20 (m,
3H), 2.77 (bs, 8H), 2.84-3.01 (m, 1H), 3.17-3.24 (m, 1H), 3.51-3.60 (m,
1H), 3.73 (s, 3H), 3.80-3.90 (m, 2H), 4.03-4.15 (m, 1H), 4.25-4.40 (m,
2H), 4.40-4.52 (m, 1H), 4.70-4.80 (m, 2H), 5.00-5.26 (m, 4H), 5.34-5.36
(m, 1H), 5.58 (m, 1H), 6.75 (d, 2H, J = 7.8), 6.96-7.09 (m, 1H),7.04 (d,
2H, J = 8.1), 7.04-7.12 (m, 1H), 7.16-7.20 (m, 1H), 7.18-7.30 (m, 10H).

13C NMR (75 MHz, CDCls) 611.43, 13.63, 17.17, 18.35, 19.21,
21.40, 23.23, 24.49, 24.67, 26.87, 28.10, 28.79, 30.48, 32.11, 33.84,
38.47, 40.37, 41.22, 46.80, 48.61, 55.04, 56.88, 57.95, 58.75, 59.25,
60.82, 66.87, 67.33, 69.40, 70.50, 76.44, 80.45, 113.58, 127.51, 127.74,
127.88, .128.10, 128.25, 128.33, 128.46, 128.72, 129.64, 129.77,
135.35, 136.37, 156.77, 158.29, 169.83, 170.57, 171.3, 171.4, 172.81.

ESI-MS CyHyNO,, it J48: 1100.60, 55 R{E (m/z):
1101 7QM+H)",

5 kA5 37
Boc-Thr(N(Me)-O(Me)-Tyr)-Ist-Hip-Leu-Pro-OH(SAPLG6) 454~ &,

R0 @

0
Ha/ Pd(OH)g-C

Mg ifwg‘"

%\ SAPLS

OMe

SAPL?

® 2 BLASF B8R %4 SAPL7(18.33g, 15.8mmol)#) THF (44
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F ), 500mL)&& %, A Pd(OH),-C(20%Pd, 7.33g, 40%E ).
A H(latm)F, R4 HH 20 1aF, KRG 0450144 teflon J&
Bitsk, RERERI G ECEMR, A FEBOmL), FHizRs %
BEFE AT IR, 133 SAPL6 & 6, B4K(14.78g, = &).

~ 1H NMR (500 MHz, CDCL) 5 0.79-1.08 (m, 18H), 1.09-1.18 (m, 3H),
1.26 (bs, 3H), 1.29 (d, J = 7.1, 3H), 1.47 (s, 9H), 1.50-1.66 (m, 3H), 1.84-
1.94 (m, 1H), 1.90-2.28 (m, 4H), 2.35-2.50 (m, 4H), 2.30-2.35 (m, 1H),
2.44-3.18 (m, 4H), 2.60 (m, 3H), 3.53-3.61 (m, 1H), 3.77 (s, 3H), 3.88-
4.07 (m, 4H), 4.12-4.72 (m, 4H), 5.18-5.24 (m, 1H), 5.24 (bs, 1H), 6.84 (d,
J = 7.9, 2H), 7.08 (d, J = 8.0, 2H), 7.13 (4, J = 8.2, 1H), 7.18 (4, J = 8.2,
1H), 7.62-7.68 (bs, 1H).

m/z (FAB) 972.7 [(M+K)*, 33],‘9‘34.9 M)+, 100].

L34 38
Boc-Thr(N(Me)-O(Me)-Tyr)-Ist-Aip-Leu-Pro-OH(SNPL6) &4 &- 5%,

@f}@ U v ?
S Ko

Hﬂ 'Me

SNPLY SNPL6

6 ZBLAI RAF 2 SNPL7(130mg, 0.11mmol)#) IPAH,0
10 (2:1, 4ml:2ml)RA-% 4935% F , Aex Pd(OH),-C(20%Pd, 45mg, 35%
%), £ Hy(latm)F, #RARIEH 20 I 6F, #R/5#it 0450 teflon
REILE, REREFD G ERBIK, o IPA(I0mL), FHiZRER
BIERGE BB A RYE, 135 SNPL6 ¢4 & € E4K(100mg, £ ¥).

15 ESI-MS C,H,NOy; it J4f: 932.55. Zml{h: 934.0(M+H),
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F A 39
Boc-Thr(N(Me)-O(Me)-Tyr)-Ist-Hiv-Leu-Pro-OH(SHPL6) # &~ 2,

QL O‘f
}—Yi = NI\O‘W« Hal Pd(OH)g—C HN > nm\ow

TR FALI

SHPL? SHPLS

5 3218 SAPL6 #9475 3%, vA SHPL7(1.045g, 0.95mmol)% &#,
R E AR 09 & & E4R(825g, 99%).
ESI-MS C,H,N,O,, 3+ J44: 877.50. a{a: 878.5(M+H)",

sk 40
10 Boc-Thr(N(Me)-O(Me)-Tyr)-Ist-Val-Leu-Pro-OH(SVPL6) &5 &~ 2,

Z
<;)-_{'Jan N
M 4

¢ moMe Hy / PA(OH),C ;\O\nm

%%’1 - Yul x

SVPL7 SVPL6

3:78 SAPL6 #4948 % 3%, vA SVPL7(250mg, 0.23mmol) &+,
FR AW 6 G E B R(195mg, 97%).
15 ESI-MS C,H,,N,O,, 3+ B44: 876.56, FR{4: (m/z) 877.5(M+H)",
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F &4 41
3R-N(Me)-O(Me)-Tyr-O-(Boc-Thr)-Ist-Hip-Leu-Pro(SAPLS) 4§ 4~ &%,

OYO
N
Me"NH
o’“\:)\ ACN

Hr‘? -Me

SAPLE

5 ERERA. BHHT, AFA ACNG2L)# R E&H VRILH H ¢
A(-5C)8 5L B B F, A HATU(14.436g, 37.9mmol)F=
HOAt(5.254g, 38.6mmol), Az Aix-F ACN(500ml) & SAPL6(14.77g,
15.8mmol), & itz 4 & F A A NMM(3.65mL, 33.18mmol), #iE4R
i FE D TF-5C. BB HELRARBERETER, H320 )0,

10 BRERE BN, A EtOAc(S00m)& #, ikt B EiR
. Wiz BRIk A KHSO, K #% (2x500ml). 7K (500ml). NaHCO,
K% (500ml, 4efe)shik, B HAKG0m)Ek. A AT R
(N2,SO,), M/E R RE| % & BR(17.52g), 4> 42 bhik LO(s
fi, HE T EOAC 3:1-1:1)8k4k, #32] SAPLS # & & B4R(9.83g,
15 68%ik %), Rf=0.60(Z.3%:EtOAc 1:3). [alp—209.4(c 0.3, CHCL).

IR (#mx, DCM) v 3343, 2061, 2927, 2893, 1734, 1640, 1514, 1454,
1368, 1302, 1248, 1167, 1018 cmr 1.

1H NMR (500 MHz, CDCLs) $0.78 (d, J = 7.1, 3H), 0.85 (d, J = 7.0,
3H), 0.87 (d, J = 7.0, 3H), 0,89-0.93 (m, 9H), 1.10-1.20 (m, 1H), 1.20 (d, J
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= 6.4, 3H), 1.30 (d, J = 6.9, 3H), 1.36 (m, 2H), 1.40 (m, 2H), 1.44 (s, 9H),
1.48-1.72 (m, 2H), 1.72-1.78 (m, 1H), 1.83-1.88 (m, 1H), 2.01-2.17 (m,
3H), 2.27-2.29 (m, 1H), 2.47-2.53 (m, 1H), 2.53 (s, 3H), 2.93 (bs, 1H),
3.14-3.19 (m, 2H), 3.34-3.37 (dd, J1 = 14.8, J2 = 4.1, 1H), 3.54-3.56 (dd,
J1 = 105, J2 = 4.1, 1H), 3.58-3.63 (m, 1H), 3.68-3.72 (m, 1H), 3.78 (s,
3H), 3.94-3.98 (m, 1H), 3.98 (q, J = 7.5, 1H), 4.07-4.11 (3d, J = 3.8, 1H),
4.57-4.61 (m, 2H), 4.77-4.81 (m, 1H), 4.97-4.98 (g, J = 3.5, 1H), 5.02 (4,
J = 10.5, 1H), 5.18 (d, J = 4.2, 1H), 6.81 (d, J = 8.5, 2H), 7.05 (d, J = 8.5,
2H), 7.19 (d, J = 10.2, 1H), 7.64 (d, J = 10.1, 1H).

13C NMR (75 MHz, CDCly) §11.56, 14.68, 14.97, 15.27, 16.61,
18.45, 20.64, 23.50, 24.71, 24.78, 26.92, 27.73, 27.94, 31.55, 33.94,
33.94, 38.27, 38.52, 40.64, 46.86, 49.54, 49.65, 55.16, 55.19, 55.84,
57.12, 65.96, 67.30, 71.00, 80.27, 81.41, 114.02, 130.22, 158.53,
168.30, 169.31, 170.12, 170.29, 171.20, 172.38, 204.51.

m/z (FAB) 938.9 [(M+Na)*, 55], 916.9 [M+H)*, 100} m/z
(FABHRMS) 916.532 120, Ce7H7sNsO1s, HE#{f (M+H)*= 916.528 300.

kaep) 42
2R-N(Me)-O(Me)-Tyr-O-(Boc-Thr)-Ist-Aip-Leu-Pro(SNPL5) #5 & &%,

Me

SNPLE

#:P8 SAPLS 4447 %, vA SNPL6(100mg, 0.11mmol)# &4+
Aegi., ¥EMZ ik LC(AER, EtOAc:Tis 4:1 4 EtOAC)#ALE,
FE AL EH 8 & & B4R (40mg, 57%). RE=0.4(EtOAc).
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'H NMR (300 MHz, CDCly) 30.76 (d, J = 6.8, 3H), 0.83-0.96 (m,
15H), 1.10-1.20 (m, 1H), 1.25 (d, J = 6.4, 3H), 1.27 (d, J = 6.3, 3H), 1.32
(d, J = 6.8, 3H), 1.41 (m, 2H), 1.44 (s, 9H), 1.50-1.70 (m, 2H), 1.99-2.31
(m, 5H), 2.61 (s, 3H), 2.91-3.04 (m, 1H), 3.11-3.37 (m, 2H), 3.48-3.64 (m,
3H), 3.69-3.81 (m, 1H), 3.80 (s, 3H), 4.18 (m, 2H), 4.46-4.67 (m, 3H),
4.81 (t, J=10.7, 1H), 5.01 (m, 1H), 6.85 (d, J = 8.3, 2H), 7.07 (d, J = 8.3,
2H), 7.33 (d, J = 8.7, 1H), 7.65 (d, J = 9.2, 1H), 7.86 (d, J = 10.7, 1H).

ESI-MS C, H, NO,, 3+ B4&: 914.54. SAME m/z: 915.5M+H)",

k&4 43
5 IR-N(Me)-O(Me)-Tyr-O-(Boc-Thr)-Ist-Hiv-Leu-Pro(SHPLS5) &5 4 2,

oy R

\]:( . HATU /HOAt/ NMM \;[ o QH
NHBoc
wWNH

SHPLS SHPLS

P& SAPLS ¢94-&% %, vA SHPL6(2.45g, 2.78mmol)# & #t,
% DCM/IE & x5(1:3) % dh 5 , 1R R ARARLaH 6 & € B 4R(Q2.1g, 88%).
10 Rf=0.33(T.%2:EtOAc 1:3).
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IH NMR (300 MHz, CDCls) 5 0.82-1.04 (m, 18H), 1.19 (m, 5H), 1.41
(s, 9H), 1.42 (m, 2H), 1.63 {m, 1H), 1.77 (m, 1H), 1.90 (m, 1H}, 2.00-2.22
(m, 3H), 2.44 (m, 1H), 2.58 (s, 3H), 2.95 (m, 1H), 3.14 (m, 1H), 3.26 (m,
1H), 3.36 (m, 1H), 3.58 (m, 1H), 3.68 (m, 2H), 3.78 (s, 3H), 3.96 (m, 1H),
4.12 (m, 1H), 4.30 (m, 1H), 4.61 (m, 1H), 4.87 (m, 1H), 4.94 (m, 1H), 5.03
(m, 1H), 6.84 (d, J = 8.3, 2H), 7.07 (d, J = 8.3, 2H), 7.54 (d, , J = 7.3, 1H),
7.69 (d, J = 6.4, 1H).

13C NMR (75 MHz, CDCL) §11.38, 14.57, 15.15, 18.11, 18.45,
20.67, 23.40, 24.70, 26.91, 27.89, 30.20, 33.57, 33.90, 38.51, 39.07,
46.62, 48.18, 55.16, 56.05, 56.23, 56.94, 65.67, 68.60, 71.13, 79.41,
80.01, 113.97, 129.69, 130.25, 155.75, 158.49, 168.51, 169.57, 170.24,
170.94, 171.06, 173.59.

ESI-MS C, Hy,N,O,, it FL44: 859.49. Lal{é m/z: 860.4(M+H)",

A 44
5 3-N(Me)-O(Me)-Tyr-O-(Boc-Thr)-Ist-Val-Leu-Pro(SVPL5) &5 4- &,

c\_f oL "
N OH n :.. : }\/"L N
H )‘\) HATU / HOAt/ NMM o "Me
0 .
g S
NHBoc

SVPLG SVPLS

#F8 SAPLS ¢4 4-& 7 i, vA SVPL6(90mg, 0.1mmol)h &4
B HEH Rk LC(AEER, #E Tk EtOAC 1:4-1:10)84b 5, %3]
10 FFRAAL - & & B4R 30mg(35%). Rf=0.35(EtOAc).
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5 CHCl/ Tk A &, #72) SAPL4 494 & B 4K(8.17g, 100%ik %),

m/z (FAB) 838.3 [(M+Na)*, 28], 816.3 [(M+H)*, 100].

k34| 46
3-N(Me)-O(Me)-Tyr-O-(Thr)-Ist-Aip-Leu-Pro(SNPL4) &5 4 &,

Ej/ OMe
HCl-—8E3%, t;l
«Me Me
Q O

\&vj\o\ﬁ) ; ’6— ST 'N”a’c"

SNPLS - SNPL4

P8 SAPLA4 #9487 i%, vA SNPL5(40mg, 430mol) B#,
B ELO IR E, FEARAOMs E € BR(Bomg, £¥F).
ESI-MS C,,HgN;O,, 3+ 548: 81547, SaME m/z: 815.5(M).

10 F A 47
3R-N(Me)-O(Me)-Tyr-O~(Thr)-Ist-Hiv-Leu-Pro(SHPL4) &5 4 2%,

HCV=RES
uMe
OH OH
3 “NHa*Cl"
«K:)\“ ok “NHBoc \; ka\NH
SHPLS SHPLA

#2P% SAPLA4 69427 %, vA SHPL5(500mg, 0.58mmol)% & #},
15 A ELO ik /e, REFAMLAHE & € BR(440mg, % §).
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JH NMR (300 MHz, CDCly): 5. 0.85-1.00 (m, 18H), 1.14-1.38 (m,
8H), 1.44 (s, OH), 1.57 (m, 2H), 1.76-1.95 (m, 2H), 2.01-2.21 (m, 2H),
2.33 (dd, Ji= 7.3, Jo= 14.7, 1H), 2.53 (m, 1H), 2.57 (s, 3H), 3.17 (dd, Ji
=107, Jz= 14.7, 1H), 3.35 (dd, J1 =4.4, Jo= 14.2, 1H), 3.56 (dd, Ji= 3.9,
Jo= 10.3, 1H), 3.59-3.77 (m, 4H), 3.78 (s, 3H), 4.06 (dt, J1= 3.9, Jo= 9.3,
1H), 4.33 (dd, J1= 2.9, Jo= 9.3, 1H), 4.38 (dd, J1= 6.8, Jo= 10.3, 1H), 4.58
(dd, Ji= 5.4, Jp= 7.8, 1H), 4.79 (t, J= 10.3, 1H), 4.98 (d, J= 9.3, 1H), 5.03
(dd, Ji= 2.4, Ja= 6.3, 1H), 6.81 (bs, 1H), 6.84 (d, J= 8.3, 2H), 7.08 (d, J=
8.3, 2H), 7.24 (d, J= 9.8, 1H), 7.54 (d, J= 9.8, 1H).

13C NMR (75 MHz, CDClL) §11.48, 14.50, 15.20, 18.86, 19.44,
21.03, 23.64, 24.83, 24.96, 26.97, 28.01, 28.135, 30.21, 33.53, 33.96,
38.56, 38.61, 41.05, 41.66, 46.84, 48.53, 55.24, 55.51, 56.31, 57.14,

59.75, 65.85, 70.60, 80.52, 114.11, 129.75, 130.33, 156.77, 158.67,
168.53, 170.21, 170.29, 170.73, 171.02, 174.34.

5 ESI-MS C,H,,N,O,, # J44: 858.51, %A (m/z); 859.5(M+H)".

34 45
3R-N(Me)-O(Me)-Tyr-O-(Thr)-Ist-Hip-Leu-Pro(SAPL4) & 4 &,

eaded oL &

OMe
N HCl-—BE t;l
O,
o NH «Me 0 o NH Me wMe
) 0. ' « o J,
o ?H N 0«{— K o oM NHzHCL

SAPLS SAPL4

Me

10
® %A SAPLS5(8.79g, 9.6mmol)#4 £ /K —EEL%(93mL)gE#F, An

A2k B 0 Rk ZBERE S & (53N, 122mL, 647mmol). T, 473
WAL S I, RAAZRHAMK. BRAZRE, BAEMRE
wik, HREHA CHCL(100m)#H#, FRE. Hizd EaRRY

140



01814701. 1 oMW B E112/188|

ESI-MS C3H NO, o3t B48: 759.44. M4 m/z: 760.4(M+H)",

Sk 48
2R-N(Me)-O(Me)-Tyr-O~(Thr)-Ist-Val-Leu-Pro(SVPL4) &4 4 8,

)_Yg @om | M OMe

HCV =r%%

o \\Me
0 OH
\;( )kj\ “NHBoo \;( )kjii “NHgCr
wiINH
5 SVPLS SVPL4
P& SAPL4 #94-m& 7 %, vA SVPLS(25mg, 290mol)# &# .
A MTBE it e, FEFAMLESHEE e BHKRQ2mg, £ F).
ESI-MS C30Hg,N¢O, i+ H4d: 758.5. Fmlfi(m/z): 759.5[(M+H)]".
10
k34 49
Z-N-¥ A-D-% & B (H1)
A% . Coggins, JR.; Benoiton, N.L. Can. J. Chem 1971, 49, 1968,
‘U _()ok
Y _IMeITHF _ T ©OH
O Ny " HNa 5" me
0 0°C EO
Z-(D)-Leu-OH H1
15

EO0C, BHAT, ®HtHe Z-D-Leu-OH(10.32g, 38.9mmol)
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10

15

20

4 7k THE(120mml)zsk &, @it iz 428 73 Aesh F 42(8.55ml, 136.1
mmol). R/E - RKINEA44(4.80g, 120.0mmol, 60%F 443 R),
HRRFREL O0C, TRT, HREBAGRII 24 I, BES
FIEF, KRG HETF EtOAc(120mL) ¥, Al NaHCO, K% (300ml,
faF) B, HKEMA EtOAc(2x100ml) 34, K EAH, A B4k
cytric B £ pH 1-2, 34 5% A EtOAc(4x250mL) % 5, F1£(Na,S0,),
i, R, FEME EtOAc-& (13w 4 &, 32 Hl ¥ 64
#R(7.84g, 72%). Mp: 71-72C. [«]*+23(c 1, EtOH).

%4 50
Z-Didemnin A (SAPL3)#54 2,

(& Al iy

] HATU / HOAt / NMM

0
DCM /DMF
ig\ ,NHa ) "\1

SAPL4 SAPL3

BEAT, ©FEA HATU(8.76g, 23.0mmol). HOA((3.17g, 23.1
mmol). SAPL4(7.09g, 15.8mmol)#= H1(3.486g, 12.5mmol)#4 &+,
Ar AT DCM(100mL)#e %7Kk DMF(50mL), 3 7£-5°C (4 38) F 44 i%
AURBLAE, BitiE 4 Bl Ao NMM(2.3ml, 21.0mmol), 114248
BAE-SC, E-5CTF, $REGRLRMI2 I, REBATE
BH 14 00, RERLER. 25 A BOA(100m)A 32, ki
BRI —BILR. Hz A RRA A KHSO, K& ( 2x100ml, 10%).
#7K(100ml). NaHCO, K% (100ml, 48f=)sk, £ 7K(100ml)
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Bk, A VAT IE®Na,SO,), M/AERGEFE FHEEK, Lk LC (&
B, #E T EtOAc 2:1-1:1)4k4b &, 433) SAPL3 #4 & & B 4k(7.98g,
89%ilk %), Rf=0.18(T.4/EtOAc 1:1)

_ 'H NMR (300 MHz, CDCls} §0.79-1.00 (m, 24H), 1.10-2.25 (m,
10H), 1.18 (4, J = 6.3, 3H), 1.25 (s, 3H), 1.32 (d, J = 6.8, 3H), 2.28-2.34
(m, 1H), 2.49 (dd, J1=10.7, J2=17.0, 1H), 2.54 (s, 3H), 2.83 (s, 3H), 2.95
(m, 1H), 3.02-3.24 (m, 2H), 3.31-3.40 (dd, J1=3.9, J2=14.1, 1H), 3.53-
3.64 (m, 2H), 3.65-3.75 (m, 1H), 3.78 (s, 3H), 3.92-4.20 (m, 3H), 4.58 (t,
J=4.8, 1H), 4.75-4.85 (m, 3H), 5.00 (m, 1H), 5.12-5.26 (m, 3H), 6.84 (4, J
= 8.3, 2H), 6.86 (bs, 1H), 7.07 (d, J = 8.3, 2H), 7.21-7.44 (m, 6H), 7.92 (d,
J = 8.3, 1H).

13C NMR (75 MHz, CDCl) §11.57, 14.05, 15.18, 16.73, 18.52,
20.83, 22.62, 22.96, 23.66, 24.55, 24.81, 25.03, 25.28, 26.90, 27.86,
28.95, 31.28, 31.81, 33.91; 34.02, 38.51, 38.61, 47.03, 49.61, 55.21,
55.38, 55.50, 57.28, 66.10, 67.65, 67.93, 70.47, 81.44, 114.09, 127.83,

128.46, 129.74, 130.29, 138.60, 168.36, 169.59, 170.28, 171.20,
172.22, 204.80.

5 ESI-MS Cy,Hg,NO,, T F4fi: 1076.60. 52 m4& m/z:
1077.6(M+H)".
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F ) 51
[Aip|*Z-Didemnin A (SNPL3)& 4%,

\qu HATU / HOAt/ NMM o °
. DCM /DMF ° \\N
“NHg*Cr |
i:j\ \\NH ) g

SNPL4 SNPL3

5 #2 PR SAPL3 #44-m7 %, A SNPL4(35mg, 410mol)#=
H1(17mg, 610mol)2 F#t, Ldkik LC(AA, #E TE-EtOAc M 1:4
Z 4 EtOAC)HALE, FEAFMILEME & E B4K(36mg, 81%).
Rf=0.30(EtOAc).

'H NMR (300 MHz, CDCly) 30.74 (d, J = 6.3, 3H), 0.80-1.00 (m,
21H), 1.10-2.25 (m, 10H), 1.21 (d, J = 5.8, 3H), 1.24 (s, 3H), 1.34 (d, J =
6.3, 3H), 2.61 (s, 3H), 2.86 (s, 3H), 3.12-3.25 (dd, J,=11.2, Jz=14.1, 1H),
8.27-3.36 (dd, J1=4.3, Jz=14.1, 1H), 3.52-3.63 (m, 3H), 3.69-3.81 (m,
2H), 3.80 (s, 3H), 4.09 (m, 3H), 4.47-4.63 (m, 3H), 4.76-4.92 (m, 2H),
5.00 (m, 1H), 5.08 (m, 1H), 5.18 (s, 2H), 6.85 (d, J = 8.3, 2H), 6.97 (4,
J=6.97, 1H), 7.07 (d, J = 8.3, 2H),7.35 (bs, 5H), 7.48 (d, J = 8.3, 1H), 7.67
(d, J = 8.3, 1H), 7.87 (d, J = 10.2, 1H).

10 ESI-MS Cy;HysN,0,5S #+J-44: 1075.62, S ml4E m/z:
1076.6(M+H)",
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L) 52
[Hiv]*Z-Didemnin A (SHPL3)#44 2%

e

HO
OMe oM
o]
()7 m CLK
N N 0 N
Me

\-
HATU / HOAL NMM ,,Me
Wi )kjoiNH “NHg*er POMDNF \E[O)kjg\.wn ;>
SHPLA SHPLS
5 P8 SAPL3 948,55 %, ». SHPL4(116mg, 0.15mmol)fs

H1(63mg, 0.23mmol) &4, 2dkik LC(&AL, #F Ti-EtOAc A
L'l 2 1.2)shb/E, FEARHILESHe & & B4R(86mg, 52%).
Rf=0.27(T4z-EtOAc 1:2),
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IH NMR (300 MHz, CDCls) 5 0.80-1.08 (m, 24H), 1.18 (m, 3H), 1.21
(m, 4H), 1.58 (m, 2H), 1.74 (m, 1H), 1.80-2.42 (m, 6H), 2.56 (s, 3H), 2.80
(s, 3H), 2.88 (m, 1H), 3.15 (m, 1H), 3.32 (m, 1H) 3.60 (m, 3H), 3.78 (s,
3H), 3.83 (m, 1H), 3.98 (m, 1H), 4.42 (m, 1H), 4.58 (m, 1H), 4.75 (m, 1H),
4.84 (m, 1H), 4.92 (d, J =3.8, 1H), 5.00 (m, 1H), 5.20 (m, 2H), 6.65 (d,
J=6.3, 1H), 6.84 (d, J = 8.3, 2H), 7.07 (d, J =8.3, 2H), 7.34 (m, 5H), 7.50
(d, J=6.7, 1H), 7.75 (d, J = 7.2, 1H).

13C NMR (75 MHz, CDCly) §11.58, 14.21, 15.39, 17.64, 18.63,
20.74, 21.88, 22.84, 23.48, 24.22, 24.75, 27.05, 27.84, 29.34, 20.90,
33.42, 33.86, 35.81, 38.52, 39.37, 46.63, 48.14, 55.13, 55.47, 55.53,
55.87, 56.92, 65.68, 67.72, 68.60, 70.61, 79.09, 113.95, 127.71, 127.86,

128.35, 129.63, 130.22, 158.48, 168.46, 169.36, 169.84, 170.29,
170.93, 171.00, 173.73.

ESI-MS C5,HgoNsO,; 3+ F4&: 102058, FEq{E: m/z
1021.5(M+H)".

5 SEHEA] 53
[ValP’Z-Didemnin A (SVPL3)#44 2%

L

H ~‘N‘g’ :
' oM
)__\/Nk N SAPLH1 N 1;1 0

M
HATU/HOAt/NMM ,,Me

\;(*:)\.N T Y*( kl ?

SVPLA SVPL3

P& SAPL3 #94-m7% i%, vA SVPL4(20mg, 25 0mol)F= SAPLH1
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&) ZPLAR B A E 249 SAPL3(6.59g, 6.1lmmol)#y THF(X A%
A1, 262mL)&y R ¥, A PA(OH),-C(20%, 3.29g, 50%&%). &
H,(latm)F, J§RE-&HEH 20 ) 0F, KRBT 0.450m teflon & it
JE, BEREFAE G EEK. o CHCL(2x25mL), B & RA-8,
5 JEREE, #52) SAPL2 ¢ & & B4R(5.51g, 96%). Rf=0.22(CHCL,:tBuOH
90:10).

1H NMR (500 MHz, CDCls) 5 0.82-0.92 (m, 24H), 1.11-1.19 (m, 1H),
1.22 (d, J = 6.9, 3H), 1.32 (d, J = 6.8, 3H), 1.30-1.35 (m, 1H), 1.35-1.63
(m, 6H), 1.71-1.81 (m, 2H), 1.93-2.07 (m, 1H), 2.07-2.18 (m, 2H), 2.28-
2.34 (m, 1H), 2.49-2.52 (dd, J1 = 11, Jz = 10.5, 1H), 2.54 (s, 3H), 2.72 (bs,
3H), 2.79 (bs, 3H), 2.86-2.94 (bs, 1H), 2.72-2.79 (bd, J = 10.5, 1H), 3.15-
3.18 (dd, J1 = 14.5, Jz = 10.5, 1H), 3.33-3.36 (dd, Ji = 14.5, J2 = 4.5, 1H),
3.54-3.57 (dd, J1 = 10.5, Ja = 4.5, 1H), 3.56-3.61 (m, 1H), 3.78 (s, 3H),
3.96-4.00 (m, 1H), 4.03-4.08 (m, 1H), 4.11-4.80 (bs, 1H), 4.56-4.62 (m,
1H), 4.68-4.81 (m, 3H), 4.99-5.01 (q, J = 3.5, 1H), 5.16 (bs, 1H), 6.83 (d,
J = 8.5, 2H), 6.95 (bs, 1H), 7.07 (d, J = 8.5, 2H), 7.21-7.25 (bs, 1H), 7.95
(bs, 1H).

13C NMR (75 MHz, CDCl) §11.55, 14.95, 15.26, 16.82, 18.56,
20.89, 22.00, 23.08, 23.76, 24.58, 24.85, 25.10, 27.12, 29.35, 29.35,
20.65, 29.69, 31.36, 33.96, 34.14, 38.51, 38.64, 40.14, 55.38, 55.56,
57.31, 66.17, 67.85, 70.58, 80.96, 80.98, 81.57, 114.12, 130.33, 158.63,
168.41, 169.33, 169.70, 170.38, 171.24, 172.28, 172.28, 172.93,

204.83.

m/z (FAB) 944.2 [(M + H)*, 100].
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(11mg, 37.50mol)4 &At, Zikik LC(RAL, #E TiE-EtOAc M 1:1
E 1S)#tbs, REFMEMMESME G EBKR(19mg, 72%).
Rf=0.44(EtOAc).

'H NMR (300 MHz, CDCly): 5 0.85-1.06 {m, 21 H), 1.10-1.4 (m, 5H),
1.16 (d, J = 6.6, 3H), 1.50-1.63 (m, 6 H), 1.72-1.87 (m, 2 H), 1.88-2.40
(m, 6H), 2.58 (s, 3H), 2.86 (s, 3H), 3.17 (dd, Ji= 10.5, J2=14.2, 1H), 3.36
(dd, J1 = 3.9, J2=14.2, 1H), 8.43 (bs, 1H), 3.51-3.72 (m, 4H), 3.79 (s, 3H),
3.98-4.16 (m, 1H), 4.40-4.47 (m, 2H), 4.58 (dd, J1 = 5.7, J=7.8, 1H),
4.67-4.85 (m, 2H), 4.80-5.09 (m, 1H), 5.16 (d, J=12.4, 1H), 5.24 (d,
J=12.4, 1H), 6.84 (d, J = 8.4, 1H), 6.90-6.94 (bs, 1H), 7.09 (d, J = 8.4,
1H), 7.28-7.50 (m, 6H).

13C NMR (75 MHz, CDCls) §11.99, 14.37, 15.70, 18.55, 19.82,
21.40, 21.99, 22.81, 23.17, 23.98, 24.62, 25.00, 25.24, 27.28, 28.26,
20.93, 30.23, 33.58, 34.10, 36.16, 38.78, 41.98, 47.10, 48.79, 54.73,
55.45, 56.62, 57.40, 59.51, 66.02, 68.18, 70.37, 71.03, 114.30, 128.00,
128.27, 128.72, 129.86, 130.56, 136.49, 158.28, 158.85, 168.75,
169.27, 170.40, 170.75, 171.04, 173.91, 175.03.

ESI-MS Cy,Hy N, O, i+ H4: 1019.59, 52 748 (m/2):

1020.5(M-+H)",
10
%45 54
Didemuin A (SAPL2)# A5,
Qe O &(((9” -
2y M

HzIPd(OH)z-C
) — \\MG o
WIS oH .\NHMe
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A 56
[Hiv]’>-Didemnin A (SHPL2)#&j 4 4%,

0
O—( ,QQK WN o)
H, / PA(OH)-C MO Me

nMe

*1 ? v *13« j

SHPL2

SHPL3

5 8 SAPL2 #4947 i%, vA SHPL3(86mg, 0.08mmol)% &4,

R AL & € B4R(T3mg, 97%). Rf=0.36(CHCL/MeOH
95:5).

'HNMR (300 MHz, CDCls) 3 0.82-1.02 (m, 24H), 1.12-2.42 (m, 16H),
2.54 (s, 3H), 2.64 (s, 3H), 2.95 (m, 1H), 3.15 (m, 1H), 3.35 (m, 1H), 3.52-
8.90 (m, 5H), 3.78 (s, 3H), 4.04 (m, 1H), 4.38 (m, 1H), 4.48 (m, 1H), 4.57
(m, 1H), 4.88 (m, 1H), 4.91 (d, J=5.3, 1H), 5.22 (m, 1H), 6.84 (d, J=8.3,
2H), 7.07 (d, J=8.3, 2H), 7.54 (d, J=9.2, 1H), 7.60 (d, J=9.4, 1H), 8.68 (d,
J=6.2, 1H).

13C NMR (75 MHz, CDCL) 511.78, 14.07, 16.13, 17.90, 18.56,
20.98, 21.74, 22.94, 23.60, 24.44, 24.78, 25.06, 27.17, 27.92, 30.09,
33.34, 33.89, 38.71, 40.30, 46.86, 48.22, 54.99, 55.23, 56.97, 57.21,
65.81, 68.53, 70.37, 79.47, 114.03, 129.76, 130.29, 158.57, 168.18,
169.40, 169.86, 170.20, 170.92, 174.16.

ESI-MS C,;H,,NO,, i+ F1&: 886.54. 3z:ml44 m/z 887.2(M+H)",
10
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£ 34 55
[Aip]>-Didemnin A (SNPL2)#44 8%,

OMe

0 ‘Me o HzlPd(OH)z-c ,t,,e
\N:“; CeARO NHMe
)k:)\\\NH J\Q:N
SNPL3 SNPL2
5 B 2B AR R A #e SNPL3(33mg, 350mol)#

IPA/H,0(2ml: 1ml)i4~% 49 %% F Ae A PA(OH),-C(20%, 20 mg, 60%
F%). £ H(latm) FH¥RA% I3 20 ) 8F, KEE 1T 0.4500m teflon
RELIE, BAEREFE G EBK, A [PAQKSML), H¥izRs
AR/ERY, 133 SNPL2 ¢4 6, B4R (32mg, 97%).

1H NMR (300 MHz, CDCL) 30.78 (4, J=6.8, 3H), 0.82-0.92 {m,
21H), 1.11-2.58 (m, 21H), 2.41 (s, 3H), 2.62 (s, 3H), 2.75-3.00 (m, 4H),
3.15-3.18 (dd, Ji = 10.7, Jp = 14.7, 1H), 3.33-3.36 (dd, J; = 14.5, Jo= 4.2,
1H), 3.51-3.78 (m, 3H), 3.78 (s, 3H), 3.92 (m, 1H), 4.01-4.20 (m, 2H),
4.50 (t, J=4.8, 1H), 4.59 (t, J=6.3, 1H), 4.75-4.91 (m, 2H), 5.05 (m, 1H),
6.84 (d, J = 8.3, 2H), 7.07 (d, J = 8.3, 2H), 7.70 (d, J=5.8, 1H), 7.78 (d,
J=9.7, 1H), 7.89 (d, J=6.3, 1H), 8.14 (d, J=7.8, 1H).

10

ESI-MS CyoH,oN,0,, it BA4: 941.58. Smla m/z: 942.7(M+H)",
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x4 57
[Val]’-Didemnin A (SVPLz)@sAgx

Ok

OL
N.'ﬁ

N o)
Me HzlPd(OH)z-C : ° “Me
wMe
% °“°>) Wi*w" '
2 “NH "
SVPL3
5 08 SAPL2 #94-A. 7 ik, vA SVPL3(19mg, 180mol) B4,
F AT 89 & & B4Rk (16mg, 97%). Rf=0.36(CHCl/MeOH

95:5).

IH NMR (300 MHz, CDCL): §-0.82-1.02 (m, 21H), 1.85-1.32 (m,
SH), 1.42-1.83 (m, 7H), 1.87-2.23 (m, 8H), 2.34 (bs, 3H), 2.60 (b s, 1H),
2.85 (dd, J; = 5.7, J2=7.8, 1H), 3.16 (dd, J1 =10.8, Jz=14.2, 1H), 3.37 (dd,
Ji = 4.2, J2=14.2, 1H), 3.48 (bs, 1H), 3.57-3.68 (m, 4H), 3.79 (s, 3H),
3.95-4.15 (m, 2H), 4.45-4.52 (m, 2H), 4.61 (dd, J1 = 4.8, Jo=7.8, 1H), 4.77
t, J =9.9, 1H), 5.02-5.15 (m, 1H), 6.84 (d, J = 8.4, 1H), 7.09 (d, J = 8.4,
1H), 7.59-7.62 {m, 2H), 7.78-7.81 (m, 2H).

13C NMR (75 MHz, CDCl) §11.98, 14.46, 16.14, 18.50, 19.83,
21.50, 22.55, 22.81, 22.95, 23.46, 23.98, 27.33, 28.27, 28.33, 29.94,
33.71, 34.16, 38.94, 41.93, 42.11, 45.72, 47.18, 48.94, 53.64, 55.03,

55.50, 56.72, 57.55, 59.22, 59.56, 66.16, 70.71, 114.36, 118.53, 120.85,
130.02, 130.58, 168.71, 169.74, 170.23, 171.18, 175.10.

ESI-MS C,H,N,0,, i+ Z44: 885.56. Sl{& m/z: 856.5(M+H)'.
10
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10

15

F34) 58
Pyr-Pro-OBn(F2) &5 4 2%,

U g g s U g

Nwe  d DCM / DMF YN o
0 />\<
d

H-Pro-OBn.HCI LA F2

£0C. #BHAT, % H-Pro-OBn - HCI(10.0g, 41.3mmol)# %,
7K DMF (50ml)isi& & , i it 72 44 8% An A NMM(4.55mL, 43.8mmol),
HRRIFEREAE 0C, KRB 4K HOBt(18.98g, 124mmol). 15 4
B/, BiLiEA B E A AL T LK DCM(10mL) ¥ 44 & BB (8.61g,
97.79mmol), HEARFEEIKTF 3C. &E, A H%E-F(compensated
funnel) & A% F £ 7K DCM(80mL) # ¢§ DCC(22.17g, 107.46mmol).
FZRAFBR R ETIRQRN), FHHE 12h, HRARTERFIE,
WL RR/ERGE . KRG HET EOAC(S00mL) ¥, Jfk A KHSO,
K% # (100ml, 10%). NaHCO, K& (400ml, 484e)F= 2 7K (400ml)
Bk, FHREN,S0,), €k, RAERKER, HFEE4 A ACN(100mL)
FE, AHE30CT 200, dERFESY NN-ZIZRS LB, &
2| 6947 Rl T ik LC (BEIR, #E T% £ T35 EtOAc 2:1)
564k, 53| F2 694 6 E4R(9.06g, 66%iIk%), Rf=025(T 4 EtOAc
2:1),
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IR (#ms, DCM) v 3035, 2956, 2884, 1744, 1717, 1645, 1499, 1443,
1383, 1352, 1273, 1175, 1092 cm- 1.

!H NMR (200 MHz, CDCls) § 1.75-2.40 (m, 4H), 2.37 (s, 3H), 2.44 (s,
3H), 3.45-3.82 (m, 2H), 4.52-4.61 (m, 1H), 4.88-4.97 (m, 1H), 5.14-5.15
(m, 2H), 5.17-5.20 (m, 2H), 7.34 (bs, 5H).

13C NMR (50 MHz, CDCL) 522.11, 25.22, 26.5, 27.10, 28.53,
31.48, 47.53, 44.81, 59.76, 67.02, 67.31, 128.11, 128.64, 135.24, 170.1,
170.2, 198.0.

m/z (CI) 293[(M+NH,)", 100]. C,H,,NO,#t+%1#: C, 65.44; H,
6.22; N, 508, z=mM4a: C, 65.04; H, 6.01; N, 511,

34 59
Pyr-Pro-OH(F1)434- 2,

F2 F1

¥ F2(8.63g, 31.34mmol)A= 3 & T 7% M % E #942(10%, 86mg, 10%
10 T 8)EZHA MeOH (125mL) % ¢4 5% B F 5 /E Par R B, A
RARx30psi)RA2. KB RARARABOps) TEH, £23CTF
BEH A5 B, R A RAREL 0.450m & Teflon JEBTE, ARE
RYE I Z R G H(6.29) £ SiO, ¥ €& , KB & T4 (LC 5.5x10.0cm)
#TR3%, B THEOAC 1.2 %uBl, 133 F1 898 & E4K(4.64g, 80%ik
15 #), Rf=0.22 (Z.4:EtOAc 1:1), [ a]1,2° —92.4(c 0.12, CHCL,). M.p.67-69
C,
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IR { smx, DCM) v 3450-3000, 2961-2870, 1719, 1643, 1615, 1452,
1354, 1205, 1175, 1094, 1018 cm- L.

'H NMR (200 MHz, CDCls) 51.85-2.45 (m, 4H}, 2.43 and 2.47 (s,
3H), 3.42-3.85 (m, 2H), 4.52-4.61 (m, 1H), 4.88-4.97 (m, 1H), 7.21-7.40

(bs, 1H).

13C NMR (75 MHz, CDClg) 522.03, 25.23, 26.48, 27.00, 28.23,
31.44, 47.57, 48.37, 59.61, 59.39, 162.47, 162.52, 175.04, 176.29,

197.18.

m/z (CI) 220[(M+N,H,)*, 15], 203[(M+NH,)", 100], 186[(M+H)",
16]. C.H,NO,#+%14: C, 51.88; H, 599; N, 7.56. aE: C,
5 52.13; H, 5.85; N, 7.65.

F 34 60
Aplidine(SAPL1)# 4%,

o
._OMe o\g M
' o]
O\{ F1
N DIPCOI X
Me DCM N” ‘M‘ o e

o NH o wMe ?ne O
- o OH "R \wNH 0 ?H M
A WNH o’k:)f"'

SAPL1

10
BRAT, & F1(4.908g, 26.5mmol)# %7K DCM (40ml)A~(3C)

&& %, A DIPCDI(1.806mg, 14.3mmol)4) DCM (10ml)i&ik, &
3CTF, HZERHH 6054, REARAT, Al LR $iEiT
$5% ha A SAPL2(5.0g, 5.3mmol)&) DCM (S0ml)sk. 438 % T
15 90h(4 B)&, Aex HClAA#(G0ml, 0.IN), 54 RAEAHE 15
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4. REMEBEAVE, £ KHSO,/KiE#&(50ml, 5%). NaHCO; &
B (50ml, 5%)Fe i K(Q25ml)Z B, A BT ENaS0,), it
9%, BUERYE, 173|694 % & BkZ%kik LC(LichroPrep RP-18, 40-
630m, # & MeOH:H,0:TFA A 70:30:0.1-90:10:0.1)2k4%., 433
5 SAPL1(5.4g, 93%) (¢} 4% %A4%). Rf=0.40 #= 0.28 (DCM:AcOEt
2:3), 0.52 #= 0.45 (CHCL,-MeOH 9.5:0.5). [a],-95.9(c 1.8, CHCL).
1H NMR (500 MHz, CDCls) 5 0.84-0.93 (m, 24H), 1.16-1.70 (m, 9H),
1.72-1.81 (m, 1H), 1.81-1.90 (m, 1H), 1.90-2.24 (m, 6H), 2.30-2.39 (m,
1H), 2.49 (s, 3H) 2.51 (s, 3H), 2.55 (s, 3H), 2.52-2.64 (m, 1H), 2.85 (bs,
1H), 2.94 (bs, 1H), 3.09 (s, 3H), 3.13 (s, 3H), 3.15-3.18 (m, 1H), 3.21-3.26
(dd, J1 = 15.8, J2=6.1, 1H), 3.32-3.36 (dd, J1 = 14.5, Ja = 4.1, 1H), 3.54-
3.60 (m, 1H), 3.66-3.72 (m, 1H), 3.78 (s, 3H), 8.80-3.87 (m, 1H), 3.96-
3.99 (m, 1H), 4.03-4.11 (m, 2H), 4.15-4.23 (2q, J = 7.5, 1H), 4.55-4.57
(2d, J1 = 5.5, J2=2.2, 1H), 4.59-4.62 (t,.1H), 4.56-4.64 (dd, J1 = 6.5, J, =
2.5, 1H), 4.68-4.71 (t, 1H), 4.76-4.81 (t, 1H), 5.10-5.18 (m, 1H), 5.17 (d, J
= 3.5, 1H), 5.18 (d, J = 3.5, 1H), 5.27-5.31 (m, 2H), 6.82 (d, J = 8.5, 2H),
6.83 (d, J = 8.5, 2H), 7.05 (d, J = 8.5, 2H), 7.06 (d, J = 8.5, 2H), 7.02 (d, J
=7.1,1H), 7.16 (4, J = 9.5, 1H), 7.17 (d, J = 9.5, 1H), 7.59 (d, J = 5.5,
1H), 7.77 (4, J = 9.5, 1H), 7.83 (d, J = 9.4, 1H).

13C NMR (75 MHz, CDCls) §11.63, 11.68, 14.11, 14.70, 15.26,
15.30, 16.00, 16.20, 16.88, 16.93, 18.62, 18.85, 20.89, 20.94, 21.62,
21.36, 23.44, 23.57, 23.84, 23.93, 24.66, 24.77, 24.85, 25.02, 26.22,
26.34, 27.09, 27.6, 27.06, 27.30, 27.95, 27.99, 20.33, 29.69, 31.31-
31.37, 33.97, 34.06, 36.02, 36.45, 38.68, 38.76, 41.01, 41.15, 47.00,
48.42, 48.48, 48.86, 49.20, 49.51, 54.65, 54.75, 55.26, 55.58, 55.61,
57.14, 57.27, 57.47, 57.79, 66.24, 67.80, 67.99, 70.34, 70.67, 81.0,
81.52, 114.10, 130.31, 156.0, 158.65, 161.1, 161.60, 168.20, 169.53,
169.59, 170.45, 171.25, 171.80, 171.95, 172.26, 172.33, 197.5, 204.80,
204.85. |

m/z (FAB) 1132.6 [(M+Na)*, 42], 1110.8 [(M+H)*, 100].
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L] 61
[Aip]*-Aplidine(SNPL1)&4 4~ 2%,

" ig
(L .
DIPCD!
e} i —

5 308 SAPL1 #9485 3%, vA SNPL2(10mg, 10.600mol)#w
F1(10mg, 540mol)h &H#+E-sk. % HPLC(HyperPrep PEP 100 C18,
&% ACN/H,O 85:15(;4i&: 7ml/min)#Eft, 250x21mm, #&REK:
270nm, t;=10.5 F= 12.0min)#Ab/E , F2 AR08 ¢ & & B4R (8mg,
68%).

1H NMR (300 MHz, CDCl3) 5 0.80-1.03 (m, 24H), 1.11-1.70 (m, 9H),
1.72-1.81 (m, 1H), 1.81-1.90 (m, 1H), 1.90-2.24 (m, 6H), 2.30-2.39 (m,
1H), 2.53 (s, 3H) 2.55 (s, 3H), 2.65 (s, 3H), 2.52-2.66 (m, 2H), 2.94 (m,
1H), 3.07 (s, 3H), 3.11 (s, 3H), 3.15-3.18 (m, 1H), 3.22-3.31 (dd, J1 = 4.3,
Jg=15.1, 1H), 3.54-3.60 (m, 2H), 3.67-3.92 (m, 2H), 3.80 (s, 3H), 3.98 (m,
1H), 4.13-4.29 (m, 3H), 4.45-4.75 (m, 4H), 4:81 (t, J=9.7, 1H), 5.09 (m,
1H), 5.18 (m, 1H), 5.26-5.44 (m, 3H), 6.84 (d, J = 8.3, 2H), 7.07 (d, J =
8.3, 2H), 7.30 (d, J = 8.3, 1H), 7.36 (d, J = 8.3, 1H), 7.68 (d, J = 9.7, 1H),
7.87 (d, J = 4.3, 1H), 8.09 (d, J = 9.7, 1H), 8.28 (d, J = 10.2, 1H).

10
ESI-MS Cy HN,O,, i+ H4fi: 1108.64, 54 (m/z):

1110.3QM+H)",
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LA 62
[Hiv]>-Aplidine(SHPL1)#§4- %,

SHPL1

5 H:PB SAPL1 #9475 %, »A SHPL2(72mg, 0.081mmol)#s
F1(75mg, 0.405mmol)* &At+&-A%. #£Hkik LC(Lichroprep RPC 18,
# . ACN/H,0/TFA M 70:30:0.5-90:10:0.5)44b. 5, 123|484 04
48 & E4k(68mg, 79%). Rf=0.49 (ACN/H,O/TFA 90:10:1),
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IH NMR (300 MHz, CDCls) §0.80-1.10 (m, 24H), 1.12-1.50 (m,
18H), 1.50-2.30 (m, 6H), 2.42 (m, 1H), 2.53 (s, 3H) 2.55 (s, 3H), 2.57 (s,
3H), 2.96-3.40 (m, 3H), 3.05 (s, 3H), 3.10 (s, 3H), 3.63 (m, 5H), 3.78 (s,
3H), 3.90 (m, 1H), 4.01 (m, 1H) 4.30 (m, 1H), 4.63 (m, 1H), 4.69 (m, 1H),
4.86 (m, 1H), 5.02 (d, J = 4.8, 1H), 5.09 (m 1H), 5.20 (m, 1H), 5.30 (m,
1H), 6.83 (d, J = 8.3, 2H), 6.89 (d, J = 6.3, 1H), 7.07 (d, J = 8.3, 2H), 7.29
d,J =9.7, 1H), 7.34 (m, 2H), 7.43 (d, J = 5.3, 1H), 7.74 (d, J = 9.7, 1H),
7.80 (d, J = 10.2, 1H).

13C NMR (75 MHz, CDCL) §12.06, 14.22, 14.30, 16.49, 16.76,
17.84, 19.17, 21.08, 21.41, 21.54, 22.54, 23.79, 23.94, 24.05, 24.16,
24.82, 24.96, 25.05, 25.98, 26.45, 27.37, 27.57, 28.21, 28.59, 30.31,
30.83, 31.56, 31.62, 33.74, 34.24, 36.02, 36.25, 38.91, 38.96, 39.46,
39.86, 46.92, 48.44, 48.71, 49.06, 54.95, 55.49, 57.16, 57.68, 58.23,
59.13, 66.16, 66.28, 69.10, 70.83, 71.14, 79.12, 114.31, 129.96, 130.12,
130.59, 158.86, 168.69, 168.81, 169.75, 169.82, 170.18, 170.45,
170.52, 170.69, 170.84, 171.21, 171.28, 172.47, 173.17, 174.66,

174.82, 197.63, 201.38.

ESI-MS CsHgN,O,, 3+ F4#: 1053.60. 52 M4# (m/z):
1054.9(M+H)",
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% #) 63
[Val]*-Aplidine(SVPL1) &2 &

O—& o Hoj,“-fckﬂo 0_4 @
Cs ijc?") o = ;r YO

SVPL2 - SVPL1

5 #:P8 SAPL1 #4487 i, vA SVPL2(10mg, 110mol)f=
F1(10.5mg, 57 0mol)# &#-4&-s,. % HPLC(HyperPrep PEP 100 C18,
&% ACN/H,O 85:15(;4:4%: 7ml/min)#eft, 250x21mm, #-7)%%:
270nm, t=10.9 F= 12.3min)% V)5, FFE|ARAALA4 64 & & B4R (8mg,
69%).

'H NMR (300 MHz, CDCls) §0.82-1.02 (m, 24H), 1.13-1.38 (m, 9H),
1.55 {m, 2H), 1.67-1.81 (m, 4H), 1.95-2.02 {m, 3H), 2.10-2.17 (m, 2H),
2.26-2.39 (m, 2H), 2.56 (s, 3H), 2.57 (s, 3H), 2.58 (s, 3H), 2.74-2.92 (m,
1H), 3.10 (s, 3H), 3.15 (s, 3H), 3.20 (m, 1H), 3.36 (dd, Ji= 4.4, Jo= 14.2,
1H), 3.49-3.72 (m, 5H), 8.79 (s, 3H), 3.97-4.13 (m, 2H), 4.38 (dd, J1= 4.6,
Ja= 14.2, 1H), 4.49 (m, 1H), 4.60 (m, 1H), 4.68-4.81 (m, 2H), 5.11 (m,
1H), 5.26-5.30 (m, 1H), 5.33-5.40 (m, 1H), 6.84 (d, J= 7.8, 2H), 7.08 (d, J
= 8.3, 2H), 7.36-7.52 (m, 2H), 7.48 (d, J=9.6, 1H), 7.61 (d, J=6.8, 1H).

10
ESI-MS Cy Hg N;O,; 3+ F4fi: 1052.62, 52 mi{E(m/z):

1053.6(M+H)".
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%44 64 |
[Hiv]’-[5% T 8t 4 *-didemnin A(SISHPL1)&§ 4 5%

OMe _ OMe

NH «wMe DIPEA Te) NH tMe
° i OH “t i \l!lH 7 ao”o}) N \fhj\/’\
)kj\ VAR DCM 07 N—X...uNH 0
SHPL2 8ISHPL1
5 A£0C. BHAT, A SHPL2(10mg, 11.200mol)4§ DCM (200

Ol %, A DIPEAGOL 16.80mol)fef TEA(1.401, 134
Omol). £ 22CF 3:itE, Ao DCM(Bml), KE#FizRARIAK
A HCl A% Qml, 0.IN). NaHCO, K% (2ml, 4bfe)fe 2k K(2ml)
ik, FIRMNa,S0,), itiE, A5 RE, 2% %% HPLC(HyperPrep PEP

10 100C18, 8% ACN/H,O 85:15 (Aik: 7mlmin), 250x21mm, #-)
#K: 270nm, t=19min)%kib, FBIFAAEH4 4G & E4R(10mg,
94%).
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" 1H NMR (300 MHz, CDCl) §0.82-1.10 (24H, m), 1.13-1.65 (18H,
m), 1.72-2.58 (6H, m), 2.56 (s, 3H), 2.89 (s, 3H), 2.92 (m, 2H), 3.13 (m,
2H), 3.36 (dd, J1= 4.6, Jo= 15.6, 1H), 3.54-3.73 (m, 3H), 3.78 (s, 3H), 3.91
(m, 2H), 4.40 (m, 1H), 4.60 (m, 1H), 4.89 (m, 1H), 4.99 (d, J= 5.3, 1H),
5.03 (m, 1H), 5.20 (m, 1H), 6.73 (d, J= 9.3, 1H), 6.84 (d, J= 9.6, 2H), 7.08
(d, J= 9.6, 2H), 7.55 (d, J= 8.6, 1H), 7.82 (d, J= 11, 1H).

13C NMR (75 MHz, CDCly) 511.78, 14.63, 15.69, 17.92, 19.03,
19.31, 19.66, 21.03, 22.29, 23.19, 23.85, 24.71, 25.14, 27.27, 28.22,
30.39, 30.51, 31.15, 33.80, 34.25, 35.61, 38.85, 39.63, 46.98, 48.51,
53.29, 53.65, 55.49, 56.01, 56.35, 57.26, 66.07, 69.07, 70.94, 79.33,
114.31, 130.08, 130.60, 158.84, 168.79, 169.75, 170.34, 170.68,
171.36, 171.73, 174.02, 179.84.

ESI'MS C50H80N6012 i—l-ﬁ-{ﬁ_: 95658., ;‘t“;ﬂ‘]ﬁ(m/Z): 9575(M+H)+o

k4] 65
5 [ValP’-[ % T 8t |’-didemnin A(SISVPL1)#44- A,

(o} (o]
0. NH 'lMeo DIPEA o NH o ""Meo
e N\ DM o “NH w
N 2 WNH N N ~NH
H H (o]
SVPL2 8ISVPL1

#:58 S8ISHPL1 #9475 #%, vA SVPL2(20mg, 12.60mol)# &

#t4&- . % HPLC(HyperPrep PEP 100 C18, 5% ACN/H,O 85:15(:%

10 iR: Tml/min)#AL, 250x21mm, #R%&%: 270nm, t=19min)kik
J&, 3B A4 (19mg, 88%).
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1H NMR (300 MHz, CDCL): §0.81-1.02 (m, 24 H), 1.14-1-38 (m,
5H), 1.15 (d, J = 6.6, 3H), 1.19 (d, J = 6.6, 3H), 1.38-1.80 (m, 7H), 1.80-
2.40 (m, 6 H), 2.57 (s, 3H), 2.58-2.64 (m, 1H), 2.85-2.92 (m, 1H), 2.93 (s,
3H), 3.16 (dd, J1 = 10.5, J2=14.4, 1H), 3.36 (dd, J1 = 4.5, Jz=14.4, 1H),
3.39 (bs, 1H), 3.56 (dd, 1H, J = 4.5, 10.8), 3.59-3.72 (m, 3H), 3.78 (s,
3H), 4.01 (td, J; = 3.3, J2=10.2, 1H), 4.39-4.47 (m, 2H), 4.58 (dd, J1 =
5.7, J2=7.5, 1H), 4.79 (t, J = 9.9,.1H), 5.03-5.14 (m, 2H), 6.84 (d, J = 8.4,
2H), 7.04 (d, J = 7.8, 1H), 7.08 (d, J = 8.4, 1H), 7.36 (d, J = 9.0, 1H), 7.45
(d, J = 10.2, 1H), 7.51 (d, J = 10.2, 1H).

13C NMR (75 MHz, CDCls) §180.24, 175.10, 173.18, 171.14,
170.72, 170.42, 169.38, 168.73, 158.87, 130.60, 130.02, 114.33, 71.31,
70.50, 66.11, 59.47, 57.42, 56.56, 55.51, 54.93, 53.84, 48.83, 47.13,
41.94, 38.94, 35.67, 34.17, 33.63, 31.32, 31.10, 29.96, 28.32, 27.25,
25.30, 25.05, 24.82, 24.01, 23.22, 21.42, 19.88, 19.72, 11.25, 18.51,
15.60, 14.32, 11.96.

5 ESI-MS CyHgN,0O,, i+ H44: 955.60. £R{E: 956.8(M+H)",

k345 66
[Hiv]-[T 8t |*-didemnin A(SBSHPL1)#§ 4%,

M@OW R @@

,,M, _DIPEA "Meo

o ‘
NH
SHPL2 8BSHPL1
10 # P8 S8ISHPL1 #9475 %, vA SHPL2(10mg, 11.20mol)% &

#6%. % HPLC(HyperPrep PEP 100 C18, 1% ACN/H,O 85:15(i%
i#: Tml/min)zeft, 250x21mm, #@%%: 270nm, t=18.6min)k4t
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B, REFHEASHE G EEKODE, 84%).

'H NMR (300 MHz, CDCls) §0.82-1.10 (m, 24H), 1.11-1.72 (m,
18H), 1.75-2.51 (m, 6H), 2.56 (s, 3H), 2.84 (s, 3H), 2.92 (m, 2H), 3.15 (m,
2H), 3.35 (dd, J1= 5.0, Jo= 15.6, 1H), 3.54-3.77 (m, 3H), 3.79 (s, 3H), 3.91
(mm, 2H), 4.40 (m, 1H), 4.60 (m, 1H), 4.89 (m, 1H), 4.98 (d, Ji= 6.0, 1H),
5.04 (m, 1H), 5.20 (m, 1H), 6.78 (d, Ji= 9.6, 1H), 6.84 (d, J1= 9.6, 2H),
7.08 (d, Ji= 9.6, 2H), 7.54 (d, Ji= 9.6, 1H), 7.82 (d, J1= 10.6, 1H),

13C NMR (75 MHz, CDCk) §11.82, 14.15, 14.55, 15.72, 17.96,
18.67, 19.01, 21.05, 22.37, 23.13, 23.84, 24.71, 25.14, 27.30, 28.21,
29.92, 30.38, 30.63, 33.78, 34.25, 35.69, 35.97, 38.85, 39.61, 46.98,
48,52, 53.27, 55.49, 55.99, 56.25, 57.27, 66.07, 69.07, 70.96, 79.40,
114.31, 130.08, 130.59, 158.85, 168.78, 169.73, 170.42, 170.64,
171.36, 171.65, 174.07, 175.79. |

ESI-MS CyHyoNeO,, it Hffi: 956.60, 52R{E(m/z): 957.8QV+H)".

5 5] 67
[Hiv]-[ 28t 4 ]*-didemnin A(SHSHPL1)#5 2 &

8HSHPL1

P& S8ISHPL1 #9487 %, vA SHPL2(10mg, 11.20mol)% &
#, % HPLC(HyperPrep PEP 100 C18, 183% ACN/H,O 85:15(4ik :
10 Tml/min)#Bt, 250x21mm, AR : 270nm, t,=27.8min)shibjE,
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2| AALE Y & € B4R(Omg, 82%).

IH NMR (300 MHz, CDCl) §0.82-1.10 (m, 24H), 1.11-1.72 (m,
22H), 1.80-2.51 (m, 6H), 2.56 (s, 3H), 2.84 (s, 3H), 2.93 (m, 2H), 3.14 (m,
2H), 3.35 (dd, J1= 4.4, Jo= 14.1, 1H), 8.54-3.76 (m, 3H), 3.79 (s, 3H), 3.91
(m, 2H), 4.41 (m, 1H), 4.60 (m, 1H), 4.88 (m, 1H), 4.98 (d, J1= 5.3, 1H),
5.03 (m, 1H), 5.19 (m, 1H), 6.76 (d, J1= 8.7, 1H), 6.84 (d, J1= 8.7, 2H),
7.08 (d, Ji= 8.7, 2H), 7.51 (d, Ji= 8.8, 1H), 7.81 (d, Ji1= 9.7, 1H).

13C NMR (75 MHz, CDCl3) §11.59, 13.94, 14.34, 15.49, 17.73,
18.77, 20.81, 22.14, 22.46, 22.90, 23.60, 24.47, 24.69, 24.90, 27.08,
27.97, 30.14, 30.40, 31.54, 33.583, 33.76, 34.02, 35.47, 38.62, 39.40,
46.76, 48.28, 53.04, 55.26, 55.78, 55.90, 57.04, 65.84, 68.82, 70.72,
79.17, 114.07, 129.84, 130.36, 158.61, 168.54, 169.51, 170.15, 170.41,
171.12, 171.42, 173.86, 175.75.

ESI-MS C5,HgNsO,, 3+ F-44: 984.61. 5 R{&(m/z): 985.8(M+H)".

%3645 68
J+ T BA-Pro-OBn #54-4%,

g 5.,

H HCl NMM/DGM - TN
o 4~

H-Pro-OBn.HC! F# T8 K-Pro-OBn

A£0C. BHATF, % H-Pro-OBn - HCI(500mg, 2.07mmol)#4
DCM (10ml)iE& F, Ae A NMM(680011, 6.21mmol), 10 44+E, Aa
At TBA(24001, 2.27mmol), #RERAZBME 20C, Bk S
N S RERATIE, SRR A A HCL A% (15ml, 1N), NaHCO, &
ZA&(10ml, 4afe)f= i K(10ml)sk %, FH®Na,S0,), iEE, BEK
%, #35) 560mg (98%)e44-MAA 4, RE=0.42(T 5 EtOAc 1:1),
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'H-NMR (300 MHz, CDCl3) § 1.20-1.40 (2d, 6H), 1.90-2.35 (m, 4H),
2.35 (g, 1H), 3.40-3.80 (m, 2H), 4.30 {m, 1H), 5.20 (m, 2H), 7.40 (m, SH).

L34 69
F# TBLA -Pro-OH 654 &,

Qo O Hy, Pd-C Ho\“\;_.Q

Wg‘ :}\( MeOH © 0)\(

5 5 TBtA-Pro-OBn ' B T84 -Pro-OH

E 2 PLA A 7 T B35 -Pro-OBn(430mg, 1.56mmol)# MeOH &k
¥ Aa X Pd/C(10%)(43mg, 10%E &), RE&ELM Arkk, BALR
A8, EH T, HRABRKE 14 0, REBA, L&, HE

10 RiRYE, KEMHA MIBE/ T4t &, #7%) 140mg(48%) e AFAA A%
8| E B4R,

‘H-NMR (300 MHz, CDCs) § 1.20 (m, 6H), 1.90-2.10 (m, 3H), 2.50
(m, 1H), 2.70 (q, 1H), 8.40-3.70 (m, 2H), 4.60 (dd, 1H).

ESI-MS C,H,NO, #+Ji48: 185.11, FAMa(m/z): 186.1(M+H)".

15
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k34 70
[Hiv]*-[# T 8t |°-aplidine(9ISHPL1) 4§ 2 &,

Mﬁ@”““wmég

DlPCDI

Yb&j\ \J>“”“ o %m ;j;;@

SHPL2 SISHPLY

5 A£0CTF, & THA-Pro-OH(10mg, 54CImol)éy DCM (150011)
##F, AaA DIPCDI(SOI, 3200mol). 4434k 60 4b, HKENH
RAMAEH E$ A SHPL2(10mg, 11.200mol)#4 DCM (1500114 sk
F. £2-4CTF 4 BE, ¥iZR4%A DCM (mh)##, WA A HCI
K& (lml, 0.IN). NaHCO, K% #& (1ml, 48f0)Fe 2K (1ml)sk %,

10 WA AT HRWN,SO,), L&, KR4 . K E 4% HPLC(HyperPrep PEP
100 C18, {2t ACN/H,O 85:15(;&ik: 7ml/min)#ft, 250x21mm, #
MK K: 270nm, =13 = 14min)skibE, 722) 9ISHPLL & & &, B4
(Omg, 72%).
"~ 1H NMR (300 MHz, CDCls) 30.82-1.10 (m, 24H), 1.12-1.50 (m,

18H), 1.52-2.70 (m, 10H), 2.56 (s, 3H), 3.00-3.44 (m, 4H), 3.08 (s, 3H),
3.55-8.72 (m, 5H) 3.78 (s, 3H), 4.00 (m, 3H), 4.26 (m, 1H), 4.62 (m, 2H),

y 4.86 (m, 1H), 5.02 (d, J= 5.3, 1H), 5.30 (m, 2H), 6.84 (d, J= 9.0, 2H), 7.07
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(d, J= 9.0, 2H), 7.29 (d, J= 11.0, 1H), 7.80 (d, J= 9.0, 1H); 7.88 (d, J= 11,
1H).

13C NMR (75 MHz, CDCl) 512.04, 14.44, 16.91, 17.94, 18.96,
19.03, 19.15, 21.07, 21.59, 23.87, 24.10, 24.89, 25.08, 26.04, 27.54,
28.21, 28.87, 30.33, 31.61, 32.64, 33.77, 34.24, 36.19, 39.07, 39.33,
39.81, 46.87, 47.52, 48.45, 54.74, 55.49, 56.20, 57.08, 58.50, 66.41,
69.13, 71.48, 79.16, 114.27, 130.30, 130.59, 158.80, 168.55, 169.88,
170.86, 171.06, 171.22, 173.63, 174.92, 176.19.

ESI-MS CyHyN,0,, it F48: 1053.64, 5 AM&(m/2):
1054.6(M+H)",

A 71
[Val]-[ 5% T Bt [°-aplidine(9ISVPL1)#4 4 &%,

M@ “%HM

“..M. _oweor__

SVRL2 9ISVPL1

OMe

ek )
'
e

P8 9ISHPL1 é44-m 7 3%, vA SVPL2(10mg, 11.200mol)% &
10 #, % HPLC(HyperPrep PEP 100 C18, &% ACN/H,0 85:15(; ik :
Tml/min)#tAL, 250x21mm, #AREK¥K: 270nm, t=153min)sEiL/E,
R AR A 0 & € BROmg, 77%).
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1H NMR (300 MHz, CDCl3): §0.82-1.01 (m, 24H), 1.14-1.37 (m,
12H), 1.148-2.35 (m 8H), 2.55 (s, 3H), 2.57-2.68 (m, 1H), 2.77-2.83 (m,
1H), 3.12 (s, 3H), 3.19-3.23 (m, 1H), 3.35-3.41 (m, 2H), 3.52-3.56 (m,
1H), 3.58-3.70 (m, 3H), 3.78 (s, 3H), 4.03-4.13 (m, 1H), 4.33-4.35 (m,
1H), 4.44-4.48 (m, 1H), 4.55-4.66 (m, 2H), 4.70-4.83 (m, 1H), 5.35-5.39
(m, 2H), 6.82 (d, J = 8.4, 2H), 7.06 (d, J = 8.4, 2H), 7.25 (bs, 2H), 7.37 (4,
10.5, 1H), 7.46 (d, J = 8.7, 1H), 7.60 (d, J = 9.3, 1H), 8.07 (bs, 1H).

13C NMR (7S MHgz, CDCls) §12.10, 14.44, 16.84, 18.63, 18.95,
19.92, 21.31, 21.61, 23.91, 24.05, 24.86, 25.00, 25.30, 26.06, 27.41,
28.33, 28.93, 30.00, 31.76, 32.65, 33.59, 31.16, 36.21, 39.17, 41.71,
42.19, 47.08, 47.57, 48.88, 54.37, 54.65, 55.50, 56.15, 57.33, 58.70,
59.33, 66.45, 70.92, 71.54, 114.29, 130.28, 130.59, 158.82, 168.41,
170.08, 170.52, 170.69, 171.03, 172.65, 173.80, 175.68, 176.42.

ESI-MS CysHgNgOy, 3 J48: 1052.65, 5 {E (m/2):
1053.8(M+H)",

k34 72
Z-NVa-Pro-OMe &54-/%,

O HO)\)/ __DCC/HOBt/ NMM O
—0_ . + . —_  —0_ .. N

' N 2 W‘“ W\/
\‘g H HCI 0 Fnz DCM / DMF 5 g

NH-Z

H-Pro-OMe.HCI  Z-NVa-OH 'Z-NVa-Pro-OMe

#R F2 69687 %, A Z-NVa-OH(261mg, 1.04mmol). H-Pro-
OMe.HCI (156.6mg, 0.94mmol)% &4+, # LC-#A(Z.4-EtOAc, #
B 3:1-1:1)8A%, 43 2] T &, 3 3R 49 47 B4 A4 (31 5mg, 87%), RE=0.42(Z,
$-EtOAc 1:1),
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1H NMR (300 MHz, CDCls): 5 0.97 (t, J = 6.9, 2H), 1.44 (six, J = 7.5,
2H), 1.53-1.65 (m, 1H), 1.68-1.77 (m, 1H), 1.82-2.09 (m, 3H), 2.17-2.24
(m, 1H), 3.43-3.80 (m, 2H), 3.71 (s, 3H), 4.45-4.55 (m, 2H), 5.07 (s, 2H),
5.51 (d, J = 8.4, 1H), 7.32-7.35 (m, 5H).

K4 73
NVa-Pro-OH &4,

;_OTHE%\/\/ LIOH/THF Ho\“,‘..%\/\/
0 : MeOH-H,0 0

O NHz O Tz

Z-NVa-Pro-OMe Z-NVa-Pro-OH

® 0°C T ) Z-NVa-Pro-OMe (36mg, 99 mol) £ THF = MeOH(130
OL130DDRE-% 695 %&+, A LiOH K& (130001, 15%&2).
BH 6N, R RARAKGD)R LEGOm)Z H S, &K
/& ¥ AuAB A NaHCO,(3x2ml) F B, 4465 ¢ 7K 48 A HCl K% (0.1N)
F Fe(pH=5), A Z8Gx3ml)5Be. A VA FIR®Na,SO,), itiE, K
%AFE| R E bR AR S (36mE, 7).
'H NMR (300 MHz, CDCls): §0.96 (t, J = 6.9, 2H), 1.41 (six, J = 7.4,
2H), 1.53-1.65-1.77 (m, 2H), 1.82-2.10 (m, 3H), 2.17-2.24 (m, 1H), 3.52-
3.81 (m, 2H), 4.45-4.58 (m, 2H), 5.07 (bs, 2H), 5.81 (4, J = 8.4, 1H), 7.30-

7.35 (m, 5H), 7.41 (bs, 1H).

ESI-MS CiH,\N,O; 3+ J-48: 348.17, A (m/z): 349 2(M+H)',
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L) 74
[ZNVa-Pro)’-aplidine(9NVSAPL2)#4 4 5%,

SAPL2

5 #% BB SAPL1 #9467 %, vA SAPL2(18mg, 1900mol)#= Z-NVa-
Pro-OH(34mg, 970mol) &4+, £ HPLC(HyperPrep PEP 100 C18,
8% ACN/H,O 85:15(/Ai%: 7ml/min)zeft, 250x21mm, #)k¥:
270nm, t=29min)%tk/E, FE|AFAALEHG G E E4R(16mg, 66%),

IH NMR (300 MHz, CDCl): §0.84-0.96 (m, 27H), 1.12-1.85 (m,
19H), 2.00-2.25 (m, 7H), 2.30-2.40 (m, 1H), 2.54 (s, 3H), 2.62 (dd, Ji =
10.5, Jg=17.7, 1H), 2.93 (d, 4.2, 1H), 3.14 (s, 3H), 3.14-3.20 (m, 1H),
3.28-3.34 (m, 2H), 3.50-3.67 (m, 4H), 3.77-3.80 (m, 1H), 3.79 (s, 3H),
3.82-3.91 (m, 1H), 4.00-4.17 (m, 2H), 4.27 (dd, J1 = 6.3, J2=13.2, 1H),
4.43-4.51 (m, 2H), 4.58-4.63 (m, 1H), 4.69-4.75 (m, 1H), 4.77-4.82 (m,
1H), 5.07 (d, 1H, J = 12.9, 2H), 5.13 (d, J = 12.9, 1H), 5.32-5.41 (m, 2H),
6.07 (d, J = 8.7, 1H), 6.83 (d, J ~ 8.4, 2H), 7.06 (d, J = 8.4, 2H), 7.17 (d, J
= 9.9, 1H), 7.32 (m, 5H), 7.83 (d, J = 9.0, 1H).
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13C NMR (75 MHz, CDCl3) §11.68, 13.74, 14.56, 15.24, 16.39,
16.85,I 18.61, 20.94, 21.26, 23.34, 23.70, 24.76, 24.90, 25.02, 26.00,
27.17, 27.81, 28.54, 31.29, 31.40, 33.30, 33.85, 33.86, 36.19,.38.62,
38.84, 41.31, 46.91, 47.21, 49.38, 49.49, 52.50, 54.96, 55.24, 55.25,
56.50, 57.17, 57.96, 62.53, 66.40, 67.93, 70.64, 81.37114.04, 127.89,
127.77, 128.32, 129.97, 130.29, 136.84, 156.72, 158.55, 168.48,
169.36, 169.58, 170.52, 171.27, 171.71, 172.54, 173.22, 205.08.

ESI-MS CygH, o NgOy 3t Jdi: 127.73. £ aME(m/2):
1273.7(M+H)".

5 E345) 75
[Hiv]*-[Z-NVa-Pro)’-aplidine(ONVSHPL2) &4 &,

SNVSHPL2

%:58 SAPL1 ¢4 8.5 %, v SHPL2(10mg, 11.20mol)se Z-
10 NVa-Pro-OH(20mg, 5600Imol)% &4, % HPLC(HyperPrep PEP 100
C18, {&i% ACN/H,0 85:15(Ai%: 7ml/min)%ft, 250x21mm, )
& ¥: 270nm, t=26.7min)¢ibE, FR|AFAAILEH e & € EIR(Bmg,
60%).

1H NMR (300 MHz, CDCly) 50.82-1.10 (m, 24H), 1.12-1.80 (m,

20H), 1.82-2.35 (m, 6H), 2.42 (m, 1H), 2.56 (s, 3H), 2.96-3.38 (m, 4H),
15
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3.10 (s, 3H), 3.48-3.72 (m, 5H), 3.78 (s, 3H), 3.88 (m, 1H), 4.01 (m, 1H),
4.18 (m, 1H), 4.47 (m, 1H), 4.68 (m, 2H), 4.87 (m, 1H), 5.02 (d, Ji= 5.3,
1H), 5.08 (m, 2H), 5.28 (m, 1H), 5.42 (m, 1H), 6.10 (d, J= 8.3, 1H), 6.84
(d, J= 8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.31 (m, 6H), 7.72 (d, J= 4.3, 1H),
7.78 (d, J= 8.7, 1H).

13C NMR (75 MHz, CDCly) §12.06, 13.88, 14.22, 16.85, 17.76,
18.89, 19.18, 21.12, 21.47, 23.72, 23.98, 25.08, 26.25, 27.57, 28.15,
28.79, 30.32, 31.61, 33.45, 33.72, 34.07, 35.95, 38.92, 39.59, 39.90,
46.87, 47.44, 48.46, 52.76, 55.21, 55.49, 56.77, 57.17, 58.37, 66.41,
66.65, 69.22, 71.14, 79.07, 114.24, 127.87, 128.00, 128.56, 130.25,
130.55, 157.00, 158.79, 168.82, 169.86, 170.36, 170.58, 170.77,
171.30, 171.86, 173.28, 174.94.

ESI-MS CgHooNO\s 3+ B8 1216.7. 548 (m/z2):;
1217.5(M+H)".

5 F 4] 76
[NVa-Pro)’-aplidine(INVSAPLI1)#§ 4 A,

. XS

wMe
e p ?“ IPAH;0
Ny

Surg ;:@@ LY

ONVSAPL1

OMe

SNVSAPL2

BH T, HLZBLA INVSAPL2(10mg, 7.80mol)fe PA/C(10%,
5mg)#g IPA:H,0 (0.2ml:0.1ml)#4 Bt Z.iRA% A £ AN AGHRB £
10 latm F)1 /i, KRB HZRART & (Teflon 0.450m), A% R4,
RE| TR & & BR(8.8mg, % F).
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1H NMR (300 MHz, CDCls): §0.85-0.95 (m, 27H), 1.18-1.51 (m,
18H), 1.50-2.45 (m, 7H), 2.59-2.83 (m, 1H), 2.57 (s, 3H), 2.57-2.80 (m,
3H), 2.81-2.95 (m, 1H), 3.14 (s, 3H), 3.15-3.40 (m, 3H), 3.52-3.79 (m,
4H), 3.79 (s, 3H), 4.45-4.52 (m, 1 H), 4.61-4.65 (m, 1H), 4.70-4.85 (m,
2H), 5.17 (d, J = 3.3, 1H), 5.36-5.39 (m, 2H), 6.84 (d, J = 8.1, 2H), 7.86
(d, J = 8.7, 2H), 7.19 (d, J = 10.2, 1H), 7.82 (d, J = 9.0, 1H), 7.80-7.85 (m,
1H).

ESI-MS Cy,94,N,0,, it B4&: 1138.69. 5 M/{&(m/z):
1139.7[(M+H)]".

5 kA5 77
[Hiv]’-[NVa-Pro]’-aplidine(SNVSHPL1)# 4 &

OMe

o
}Y?o{ be = NS
\og:HO 9(-[ ',‘,I::: \\f!l .‘\\Q e \og)
e IR P o

SNVSHPL2 SNVSHPL1

3:P8 INVSAPLI1 #9427 %, A INVSHPL2 (10mg, 8.200mol)
10 ARA, FE RS G EBKR(Bmg, FF).
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1H NMR (300 MHz, CDCl) $0.82-1.10 (m, 30H), 1.12-1.85 (m,
22H), 1.92-2.35 (m, 6H), 2.42 (m, 1H), 2.56 (s, 3H), 3.10-3.45 (m, 4H),
3.10 (s, 3H), 3.50-3.70 (m, 5H), 3.78 (s, 3H), 3.82 (m, 1H), 4.01 (m, 1H),
4.26 (m, 1H), 4.65 (m, 1H), 4.64 (m, 1H), 4.88 (m, 1H), 5.02 (d, J= 5.3,
1H), 5.32 (m, 2H), 6.84 (d, J= 8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.38 (d, J=
8.7, 1H), 7.60 (d, J= 4.3, 1H), 7.80 (d, J= 9.3, 1H).

13C NMR (75 MHz, CDCls) 512.03, 14.13, 14.30, 16.80, 17.81,
18.72, 19.15, 21.09, 21.55, 23.73, 23.96, 25.07, 26.16, 27.55, 28.17,
28.72, 29.91, 30.33, 31.52, 33.80, 34.17, 36.00, 38.94, 39.51, 39.84,
46.88, 47.51, 48.45, 55.01, 55.49, 56.91, 57.15, 58.10, 66.37, 69.17,
71.10, 79.12, 114.29, 130.21, 130.57, 158.82, 163.66, 168.91, 169.86,
170.38, 170.75, 170.82, 171.30, 173.22, 174.79.

ESI-MS CsHyNgOy; 3t F{8: 1082.66. 5= RE(m/z):
1083.7(M+H)*,

5 45 78
[Hiv]*-[L-Lac(OTBDMS)]*-aplidine [ILSHPL2(L)] &4 5%

9LSHPL2(L)

SHPL2

308 SAPL1 ¢94-m.7 %, vA SHPL2(10mg, 11.20mol)F=(L)-
Lac(OTBDMS)-Pro-OH(17mg, 56 0mol)# &4+, 2 HPLC(HyperPrep

10 PEP 100 C18, A 10min 4 & ACN/H,0 85:15-100:0(;4i%: 7ml/min)
AL, 250x21mm, #AkK: 270nm, t;=30.1min)2kib5, 3|47
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At & & B4R(Omg, 68%).

1H NMR (300 MHz, CDCL3) 5 0.08 (s, 3H), 0.10 (s, 3H), 0.82-1.10 (m,
24H), 1.11-1.72 (m, 18H), 1.75-2.51 (m, 6H), 2.41 (m, 1H), 2.56 (s, 3H),
3.00-3.40 (m, 5H), 3.11 (s, 3H), 3.53-3.82 (m, 3H), 3.79 (s, 3H), 3.91 (m,
2H), 4.02 (m, 1H), 4.27 (m, 1H), 4.50 (m, 1H), 4.63 (m, 2H), 4.87 (m, 1H),
5.01 (d, J= 4.8, 1H), 5.27 (m, 2H), 6.84 (d, J= 8.7, 2H), 7.07 (d, J= 8.7,
2H), 7.29 (d, J= 9.7, 1H), 7.63 (d, J= 5.8, 1H), 7.88 (d, J= 9.7, 1H). |

18C NMR (75 MHz, CDCl) §-4.26, -4.12, 12.04, 14.40, 16.91,
17.97, 19.14, 20.60, 21.11, 21.66, 23.82, 24.11, 24.96, 25.08, 26.11,
26.37, 27.53, 28.18, 28.37, 30.33, 31.69, 33.75, 34.19, 36.23, 39.00,
39.36, 39.81, 46.87, 47.64, 48.45, 54.91, 55.37, 55.48, 56.81, 57.08,
58.37, 66.38, 69.14, 69.89, 71.42, 79.19, 82.66, 114.23, 130.36, 130.59,
158.77, 168.43, 469.86, 170.72, 171.01, 171.21, 172.03, 173.62,
174.91.

ESI-MS CgHyoN,0,,Si #+ F48: 1169.7, 5 M4&(m/z):
1170.9(M+H)",

34 79
[Hiv]’-[D-Lac(OTBDMS)}’-aplidine [ILSHPL2(D)] &4~ 5%,

OMe
O_/Z
N 0
Q
uNH
o
oT8D}

SLSHPL2(D)

10 H:FE SAPL1 64457 3%, vA SHPL2(10mg, 11.200mol)#=(D)-
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Lac(OTBDMS)-Pro-OH(17mg, 560mol)# & #4t, 2 HPLC(HyperPrep
PEP 100 C18, »A 10min # & ACN/H,O 85:15-100:0(;%i%: 7ml/min)
PeBt, 250x21mm, #Rkd¥: 270nm, t;=30.4min)¢ b5, FFE|AF

Lot & & B4Rk(Omg, 68%).

1H NMR (300 MHz, CDCls) § 0.03 (m, 3H), 0.06 (m, 3H) 0.87 (s, 9H),
0.82-1.10 (m, 24H), 1.11-1.72 (m, 18H), 1.75-2.30 (m, 6H), 2.41 (m, 1H),
2.56 (s, 3H), 3.00-3.40 (m, 5H), 3.06 (s, 3H), 3.56 (m, 1H), 3.65 (m, 2H),
3.78 (s, 3H), 3.90 (m, 1H), 4.01 (m, 1H), 4.17 (m, 1H), 4.25 (m, 1H), 4.39
(m, 1H), 4.61 (m, 2H), 4.86 (m, 1H), 5.00 (d, J= 4.8, 1H), 5.25 (m, 2H),
6.84 (d, J= 8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.29 (d, J= 9.7, 1H), 7.74 (d, J=
5.3, 1H), 7.87 (d, J= 9.7, 1H).

13C NMR (75 MHz, CDCls) §-4.87, -4.84, 12.04, 14.38, 16.89,
17.94, 19.14, 20.24, 21.08, 21.60, 23.85, 24.12, 24.90, 25.06, 25.13,
26.01, 26.53, 27.53, 27.83, 28.20, 30.33, 31.51, 33.76, 34.20, 36.16,
38.99, 39.35, 30.82, 46.87, 47.02, 48.46, 54.79, 55.42, 55.48, 57.08,
57.18, 58.28, 66.39, 69.11, 71.43, 72.61, 79.18, 114.25, 130.29, 130.59,
158.70, 168.45, 169.86, 170.77, 170.81, 170.97, 171.20, 172.53,
173.67, 174.84.

ESI-MS Cy H,oN,0,,Si #+ Z4a: 1169.7, 5 R4 (m/z):
1170.8QM+H)",
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x4 80
[Val*-[L-Lac(OTBDMS)J*-aplidine [SLSVPL2(L)] &4 2,

OMe OMe

' _oweonr X e
N ¢ T2 VY
ﬁ ) ,
’ TBDMS
SLSVPL2(L)
SVPL2
5 # P8 SAPL1 #9465 #%, vA SVPL2(10mg, 11.20mol)F=(L)-

Lac(OTBDMS)-Pro-OH(17mg, 560mol)3/&#}, % HPLC(HyperPrep
PEP 100 C18, ¥Af&if ACN/H,O 85:15(7%i%: 7ml/min)3&pi.,
250x21mm, #AEK: 270nm, t=17.8min)skibE, F2E|47H0L-

#69& € B R(Omg, 68%).

1H NMR (300 MHz, CDCl): § 0.14 (s, 6H), 0.71-1.06 (m, 27H), 1.10-
1.42 (m, 10H), 1.43-1.84 (m, 8H), 1.85-2.40 (m, 11H), 2.57 (s, 3H), 2.80
(d, J = 14.7, 1H), 3.15 (s, 3H), 3.15-3.23 (m, 1H), 3.33-3.42 (m, 2H), 3.54
(dd, J1 = 4.2, J2=10.8, 1H), 3.58-3.69 (m, 3 H), 3.79 (s, 3H), 3.88-3.90 (m,
1H), 4.05-4.12 (bt, 1H), 4.32 (bs, 1h), 4.43-4.68 (m, 4H), 4.77 (t, J = 10.5,
1H), 5.31-5.35 (m, 2H), 6.83 (d, J = 8.4, 2H), 7.08 (d, J = 8.7, 2H), 7.39
(d, J=9.9, 1H), 7.45 (d, J = 9.0, 1H), 7.60 (d, J = 10.5, 1H), 7.83 (d, J =

10 4.5, 1H).

13C NMR (75 MHz, CDCL) §-4.67, -4.49, 11.84, 14.13, 16.67,
18.19, 18.41, 19.68, 20.48, 21.15, 21.40, 23.61, 23.92, 24,72, 24.80,
25.06, 25.88, 26.24, 27.17, 28.04, 28.13, 29.78, 31.57, 33.33, 33.81,
35.99, 38.84, 41.56, 41.95, 46.83, 47.52, 48.68, 54.09, 54.64, 55.26,
56.63, 57.13, 58.36, 59.12, 66.20, 70.10, 70.57, 71.27, 77.20, 114.01,
130.13, 130.36, 158.55, 168.09, 169.76, 170.07, 170.48, 170.77,
172.21, 172.33, 173.58, 175.45.
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ESI-MS Cy;94,N,0,, i+ B44: 1168.72. 5 A& (m/2);
1169.8(M+H)",

S A64 81
5 [Hiv]*-[L-Lac}’-aplidine [SILSHPL1(L)]: Tamandarine A #j4-2%,

o NHo o>/) Mo }q D TBAF o NH o ";"M‘o Js .
NS Mj\ IV
% %eoms (%
9LSHPL2(L) ‘ SLSHPL1(L)

£ 0C. BH AT, % ILSHPL2(L)(16mg, 1400mol)4y THF(500
Oml, #K)%E#& % A TBAF(5001, 1M ¢ THF #&). & 22CF 1
10 DB, WRARATRE, MBSkt LC (B, #/E DCM:MeOH
1%-5%) %4k, 132|449 4 € B4R (813mg, 88%).
X %45/ #7 F: Fenical, W.%, J. Org. Chem, 2000, 65, 782-792,

IH NMR (300 MHz, CDCl): $0.82-0.96 (m, 18H), 1.02 (4, J=3.4,
3H), 1.04 (d, J=3.4, 3H), 1.14-2.28 (m, 14H),1.24 (s, 3H), 1.34 (d, J=6.8,
3H), 1.43 (d, J=6.8, 3H), 2.44 (dd, J1=7.8, J2=17.1, 1H), 2.58 (s, 3H), 3.00
(bs, 1H), 3.10 (s, 3H), 3.14-3.31 (m, 2H), 3.37-3.43 (m, 2H), 8.56-3.72 (m,
5H), 3.79 (s, 3H), 3.90 (t, J=7.8, 1H), 4.02 (dt, J1=3.4, J2=9.8, 1H), 4.25
(d, J= 3.9, 1H), 4.30 (t, J= 6.8, 1H), 4.37 (dd, J1=7.3, J2=8.3, 1H), 4.65
(m, 1H), 4.71 (t, J= 7.4, 1H), 4.87 (t, J=11.2, 1H), 5.03 (d, J=4.9, 1H),
5.29 (dd, J1=3.4, J2=11.7, 1H), 5.42 (m, 1H), 6.83 (d, J=8.3, 2H), 7.07 (d,
J=8.3, 2H), 7.34 (d, J= 9.8, 1H), 7.48 (d, J= 5.4, 1H), 7.76 (d, J=9.8, 1H).

15 ESI-MS Cy,H,,N,0,, i+ Ji4: 1055.6. S£ml4a: 1056.7(M+H)".
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K4 82
[Hiv]>-[D-Lac]’-aplidine [9LSHPL1(D)]#54-2%,

OMe OMe

OH
SLDSHPL2 9LSHPL1(D)

5 #/ ILSHPL1(L)# 4% i%, A 9LSHPL2(D)(20mg, 170mol)
F= TBAF(50001, 1M ¢4 THF i&i&)A RAt, 24kik LC (R, #HE
DCM:MeOH 1%-5%)#4b 5, 1324781049 @ € B4R (14mg,
78%).

1H NMR (300 MHz, CDCls): §0.78-1.08 (m, 18H), 1.02 (d, J=3.9,
'3H), 1.04 (d, J=3.4, 3H), 1.10-2.36 (m, 14H),1.20 (d, J=6.3, 3H), 1.34 (d,
J=6.3, 3H), 1.37 (d, J=6.3, 3H), 2.38-2.50 (dd, J1=7.8, J2=17.5, 1H), 2.56
(s, 3H), 3.10 (s, 3H), 3.13-3.20 (m, 1H), 3.22-3.28 (m, 1H], 3.37-3.42 (dd,
Ji1=3.9, J2=4.3, 1H), 4.61-4.68 (m, 3H), 3.69-3.76 (m, 3H), 3.77 (m, 1H),
3.78 (s, 3H), 3.90 (t, J=7.8, 1H), 3.97-4.07 (m, 1H), 4.26 (m, 1H), 4.41 (q,
J=6.3, 1H), 4.63 (m, 1H), 4.71 (m, 1H), 4.86 (t, J=10.7, 1H), 5.01 (d,
J=4.8, 1H), 5.21-5.37 (m, 2H), 6.83 (d, J=8.3, 2H), 7.06 (d, J=8.3, 2H),
7.41 (m, 2H), 7.77 (d, J=9.2, 1H).

10 ESI-MS C,,HyN,O,, i+ F4&: 1055.62, EM{E: 1056.6(M+H)".
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Lt 83
[ValP-[L-Lac[’-aplidine [JLSVPL1(L)] 42,

o @,m L @w.
vl*i A,

‘9LSVPL2 9LSVPL1(L)

5 38 OLSHPL1 #94-5%.7 7%, /A 9LSVPL2(5mg, 4.300mol)% &
A, Bieig LC (A, #E DCM:MeOH 1%-5%)4ib /5, 4338|4780
1edh ity & € B 4k(4mg, 88%),

1H NMR (300 MHz, CDCls): § 0.82-1.02 (m, 18H), 1.16-1.42 (m, 4H),
1.32 (4, J = 3.0, 3H), 1.40 (d, J = 6.6, 3H), 1.56-1.83 (m, 8H), 1.95-2.34
(m, 11H), 2.58 (s, 3H), 2.84 (d, J = 14.7, 1H), 3.15 (s, 3H), 3.15-3.23 (m,
1H), 3.36-3.42 (m, 1H), 3.55 (dd, J1 = 9.0, J2=10.5, 2H), 3.64-3.66 (m, 3
H), 8.95 (dd, Ji = 3.3, J2=9.9, 1H), 4.08 (td, J1 = 7.5, J2=17.1, 1H), 4.32
(bs, 1H), 4.41 (dd, J1 = 6.6, J2=9.9, 1H), 4.48 (dd, J; = 5.1, J2=10.5, 1H]j,
4.61 (dd, J1=6.0, J2=6.6, 1H), 4.69-4.80 (m, 2H), 5.29-5.35 (m, 1H), 5.57
(m, 1H), 6.84 (d, J = 8.1, 2H), 7.08 (d, J = 8.7, 2H), 7.37 (d, J = 3.9, 1H),

0 7.40 (d, J = 5.4, 1H), 7.60 (d, J = 10.8, 1H), 7.72 (d, J = 3.9, 1H).

ESI-MS Cy HgNO; i+ EAE: 1054.63, s2ml{d: 1055.8(M+H)*,

3% [4,4] E BT A AR,
15
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5345 84
N-[(2R)-2-3#% 7 2 -N-( T 84 H 1) A K |D- 75 RER(9) 652 2%,

( KH |
O{\ D-Leu-OBn.HCI O:ﬂ/'lv CO,Bn
CO,H > N \((

y o
Boc HOAYDCC/INMM Boc
8 _ 9
5 BRAT, ® 8(1.53g, 6mmol)éy 7Kk DCM (33ml)é44~(0C)ix

&P e HOAt(980mg, 7.2mmol). D-Leu-OBn - pTsOH(2.65g, 12
mmol). NMM(1.21g, 12mmol)#= DCC(1.48g, 7.2mmol). %&£ OCF,
HRARBA 2h, REAERTHH 12 1 8; HheA D-Leu-
OBn - pTsOH (0.66g, 3 mmol)F= NMM(0.30g, 3mmol), 4 RARF
10 BEEHE3 BT R AR TR, A S REERN KRG HE T EtOAC(30mL)
¥ IR A NaHCO, (2x25ml, 48.4=) 4742 B (2x25ml, 10%)F= 2 7K (25ml)
ok, FEAERTHR®NGS0,), mERYE. REHE LC-AR(T
5 EtOAc 6: )44k, #3231 €0k 8 9(2.63g, 96%ik %), [a]® 12.4
° (c1, MeOH)., HPLC[42OBondapack C,; (Waters), 10m,
15 3.9x300mm, /i% : Iml/min , 43K K 214nm, 28L& CAN/0.05%TFA
(40:60)], t;=9.08min],
1H-NMR (300 MHz, DMSO-d¢) 5 0.86 (m, 6H), 1.37 (s, 9H), 1.55-
1.72 (m, 5H), 2.00 (m, 2H), 2.64 (m, 1H), 2.86 (m, 1H), 3.15 (m, 1H), 3.55
(m, 1H), 4.41 (m, 1H), 5.05-5.11 (m, 4H), 5.63-5.72 (m, 1H), 7.28-7.35
(m, 5H).

13C-MNR (75 MHz,  &#&-ds) 521.6, 22.8, 24.6, 28.3, 34.7, 38.2,
41.3, 49.38, 51.0, 66.9, 69.7, 80.1, 119.1, 128.3, 132.7, 153.9, 172.8.

8 &-px. ) A # Xk a)Seebach, D %, J.Am.Chem.Soc.1983, 105,
20 5390-5398. b) Genin, M %, J.Org.Chem. 1993, 58, 2334-2337,
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K 7H| 85

(5R,8RS)-1-(I T AEHK)-T-[(AIR)-1-F AA KX -3-F A T &[-8-&
R -6-FAR-1,7-= R A3 [4.4] £30(10) 5 4%,

- “] H

&
S 0504 I NalO4
Boc © \(( MeOH / H;0 (2 /1) \(< Boc O

9 10

g—o
~Z
b4
/(< 3
L
2

5 BRAT, & 9(1.56g, 3.42mmol)éy MeOH/H,0(2:1, 108ml)#y
B PN 0sO,(2.5%F &, 2.9m)tyd T B & . % 434 10min,
Aan NalO,(2.195g, 10.3mmol), #3% 24 J it &, 3 B %A% A H,0
(100m)##, A EtOAc(3x50ml)FER, HE-Hf49A MEBR A K
(50ml) e, FHEMNa,SO,), MEKRSE. REMWE LC-ABR(Th-

10 EtOAc, #%/% 80:20-0:100%)%64%., #F2|3ExTBk4k 10a A= 10b 49 & &
E4k(E 1.17g, 76%). |

10a; HPLC[4£ Novapack C;; (Waters), 3.9x150mm, OO

=1mV/min, O=214nm, #HF: CH,CN/0.05% TFA, (40/60)]
t;=14.45min, m.p.: 140-141C, [a]py*®-4° (¢ 1, MeOH).

1H-NMR (300 MHz, & -dg) 50.90 (m, 6H), 1.29 (s, 9H), 1.64-
2.30 (m, 9H); 2,68 (dd, 1H, J1= 6, J2=13, 1H), 3.37 (m, 2H), 4.51 (dd, 1H),
5.13 (4, J=15, 2H), 5.79 (t, J= 5, 2H), 7.40 (m, 5H). '

13C-MNR (75 MHz,  A#-de) 521.8, 23.8, 24.1, 24.9, 28.5, 39.6,
40.8, 41.5, 48.5, 66.8, 79.4, 79.8, 81.2, 129.1, 129.3, 1286, 1717,
25 172.0.

ESI-MS C,H,N,O i+ J44: 46026, FEM{& m/z: 483.4(M+Na)',
10b: HPLC[#% Novapack C,; (Waters), 3.9x150mm, OO
=lml/min, O=214nm, #BEH: CH,CN/0.05% TFA, (40/60)]
20 te=18.75min, m.p.: 134-135°C. [a ], +26(c 1.2, MeOH),
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'H-NMR (300 MHz, CDClg) §0.90 (6H, m), 1.40 (9H, s), 1.50-2.60
(9H, m), 3.40 (2H, m), 4.20-5.40 (5H, m), 7.40 (5H, m).

BC.MNR (75 MHz, A -dg) & D021.3, 23.2, 24.1, 24.9, 28.3,
38.9, 40.2, 42.5, 47.9, 53.2, 66.8, 77.5, 79.4, 80.6, 129.1, 171.2, 174.1.

ESI-MS C,sHyoN,Op 3 JLi: 460.26, 5E m/z: 483.5(M+Nay",

5 54 86
(5R)-7-[(IR)-1-F¥ E A F & -3-F A TA)-6-AK-1,7-— K F[44] £k

ZRLEEA)EE A
/{OH S
$ . NaBH, / TFA N.__CO,Bn
N \(\< H O
Boc O TFA
10 "
10 % 10(430mg, 0.93mmol)#) TFA(10ml)iz#& F A2 A NaBH, (106

mg, 2.8mmol), HRAERBIE 2 BT, REBBUERGER ML E. FiX
74 £ H,0(5ml)F= DCM(20ml)Z 18 458, 444 #uta-F % Na,S0,),
AT REFEEEHR 11318mg, F). [aly”® +15(c 1, MeOH).

I4-NMR (300 MHz,  #&#i-ds) 0.91 (m, 6H), 1.50 (m, 1H), 1.66-
1.94 (m, 2H), 2.11-2,72 (m, 6H), 3.48-3.72 (m, 4H), 4.74 (dd, Ji= 6,
Js=15, 1H), 5.18 (s, 2H), 7.37 (m, SH).

3C.MNR (75 MHz, @B -dg) §21.2, 23.2, 23.9, 25.5, 30.2, 34.6,
38.0, 42.2, 46.6, 53.9, 67.6, 69.6, 129.3, 161.1, 161.6, 170.9, 172.6.

15

ESI-MS C,,H,N,O; ++ B4fi: 34421, FAME m/z: 3453(M+H)',
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%3645 87
(5R)-1-(3 T £ 5 2)-7T-[(AR)-1-5 A -3-F A T X)-6-AK-1,7- = K&
3Z[4.4) 55 (12) 54 A%,
[‘}?;}\N CO,Bn * Me4NOH.5 H,0 / (Boc),CO q)i(—\N CO,H

g‘ & \(\< CHyCN ‘Boc O 1(

TFA- :

11 12
5 ¥IF, & 11(150mg, 0.44mmol)éy ACN(Sml)#, AR A

9 ¥ R4k A KA (158mg, 0.87mmol)#F= Boc,0(144mg, 0.66mmol). 6

JBHE, Biea TMAH.SH,0(158mg)#= Boc,0(192mg). H# K K 44

28, REEK10m)F DCMQ5ml)X 8 48, HKEAKTIE,

22 LC-# I (DCM-MeOH, # & 92:8-60:40)%54k,, 32| 12 49 & €. B
10 4K (100mg, 64%).

L4 88

(5R)-1-G# T Bt )-7-[(IR)-1-F A K-3-F £ T K]-6-FAR-1,7-= &
IR [4.4] EHA3)E 6 R

£\ S\
/\—}:\(N CO2Bn (CHg),CHCOC WN COzBn
N - N
H O (< O \L<
TFA

1

TEA! CHoCly O=§_—

13
15

£0C., BEAT, @ 11(169mg, 0.49mmol)#) %7K DCM(10ml)
w g, Aea TEA(199mg, 1.96mmol). DMAP(6mg, 0.049mmol),
A 7T B (104mg, 0.98mmol). H R REMHERETR, HH 24
20 JNBF, AR A K (10ml)A= DCM(10ml) X 18] 4-8e, A ALE A 3K
(10ml)#%, FHEWNa,S0,), AZRYE. £ LC-#AKR(TH-EtOAc, #
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JE 60:40-0:100)464L/5, 52| 4tk 13 & & B4K(150mg, 74%).
HPLC[4£ Novapack C18(Waters), 3.9x150mm, O O=1ml/min,
O=214nm, #BEF: CH,CN/0.05% TFA, (50/50)] t=4.50min, M.p.:
87C. [o]p®+9.6(c 1.4, MeOH).
~ MI.NMR (300 MHz, CDCla) §0.90 (2d, J= 7, 6HJ, 1.09-1.12 (2d,

6H), 1.37 (septuplet, J = 6, 1H), 1.61-2.10 (m, 7H), 2.64 (m, 2H), 3.14
(dd, J1=9, J2=17, 1H), 3.64 (m, 3H), 4.85 (dd, J1 = 5, J2 = 10, 1H), 5.14 (d,
J =6, 2H), 7.32 (m, SH).

3C.NMR (300 MHz, CDClz) 3 18.6, 18.7,0121.2, 23.1, 24.0, 24.8,
29.5, 32.5, 35.7, 37.6, 40.5, 47.8, 52.7, 66.7, 76.3, 170.8, 174.3, 174.9.

ESI-MS C, Hy,N,O, 3+ Ji48: 414.25, SaME m/z: 415.4(M+H)',

FE 74| 89

(5R)-1-(7 BIBL R )-7-[(IR)-1-% F A B -3-F & T £ ]-6-FA-1,7-= £
10 ZEMUAERA)EE A

F £\

(‘)\(‘ CoBn  CHsCOCOCI » [’}YN COgBN
RS \(\< v (<
[l .

O O
© TEA /DMAP/ DCM :§:

N

H

.TFA 0

1 14

Ak 3& Pansare, S.V.; Gnana RR. ¢ Asymmetric Allylation and

reduction on an Ephedrine-Derived Template: Stereoselective Synthedis

15 of o -Hydroxy Acids and Derivatives” J. Org. Chem. 1998, 63, 4120-4124
XK 6 7 ik 4 & RERBLR. % o, o -~ T A FE(188mg, 1.57mmol)

A NE| BB (115mg, 131mmol)¥F, ¥R & RARIEE 20 547, &
REMEREBHRE S0-55C, REFHLHE 30 540, WE R RA
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#ZEFE, A DCM(GmI),
A0C. BEAT, & 11(150mg, 0.33mmol)#4 7K DCM(4ml)
%R ¥ Aa A TEA(200mg, 1.98mmol)f= DMAP(4mg, 0.033mmol), A=
NE|OCH 46y REABLEERY . R EREMEMETR, WHO6
5 DN AR FR KA AR (Sml, 10%). 48F= NaHCO, K% % (5ml)
FathK(Sml)sik. A butaT1EN,S0,), KRy, 2 LC-AR(T k-
EtOAc, 1:3)#AbjE, 32|k %ib-4h 14(77Tmg, 56%).
HPLC[ 4z Novapack C18(Waters), 3.9x150mm, [ [J=1ml/min,
O=214nm, #ALF): ACN/0.05% TFA, (50/50)] t;=5.87 #= 6.72min,
IH-MNR (200 MHz, CDCl3) §0.92 # 0.95 (2d, J = 6, 6H); 1.42 (m,

1H); 1.61-2.39 (m, 7H), 2.44 (s, 3H), 2.77 [m, 1H), 3.22 (m, 1H), 3.56-
3.78 (m, 2H), 3.92 (m, 1H), 4.67 and 4.85 (dd, Ji= 6, Jz = 10, 1H), 5.21
(s, 2H), 7.34 (m, 5H).

13C-MNR (75 MHz, CDCl3) 6 21.2, 23.0, 24.4, 24.8, 26.4, 29.3, 35.6,
10 37.3, 40.7, 48.9, 53.0, 66.8, 68.6, 135.0, 166.0, 170.8, 173.0, 198.0.

ESI-MS C,;HyN,O, it B fdi: 41422, S2mld m/z: 415.4(M+H)",

34 90
15 (SR)-1-2-F & A Btk )-7-[(IR)-1-F R AR -3-F A T K [-6-AA-
1,7-= R 3 [4.4] F30(15) 694 %,

. N__-COzBn CH,=C(CH3)COCI -
4 o \(\< v
JFA

1

N__CO,Bn
TEA / DMAP /DCM Oyo \(\<

15

BB 13 ¢94 7 ik, vA 11200mg, 0.43mmol)F=F 4 & BLE
(89mg, 0.86mmol) % &4, 2 LC(AEEL, Tir-EtOAc, 2:1)4h4b)E,
20 B A &R 69 A7 A0 A4 (70mg, 50%). HPLC[4: Novapack C 4
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10

15

(Waters), 3.9x150mm, 0O O=1ml/min, O0=214nm, 3ALF]: ACN/0.05%
TFA, (25/75)] Rt=6.38min.

1H-MNR (200 MHz, CDCla) §0.91 (t, J = 6, 6H), 1.44 (m, 1H),
1.64-1.93 (m, 5H), 1.93 (s, 3H), 1.96-2.12 (m, 2H), 2.78 (m, 1H), 3.20 (m,

1H), 3.56-3.68 (m, 3H), 4.80 and 4.77 (24, J = 10, 1H), 5.16 (s, 2H), 5.19
(d, J =9, 2H), 7.32 (m, 5H).

13C-MNR (75 MHz, CDClg) § 19.8, 21.4, 23.0, 24.2, 24.9, 29.9,

37.1, 37.7, 41.1, 50.2, 53.2, 66.6, 67.4, 116.9, 128.1, 128.3, 128.4,
185.0, 141.7, 170.7, 174.1.

ESI-MS C,H,,N,O, i+ B{&: 41224, Fq{a: 413.3(M+H)",

x4 91
(SR)-1-(F# T 8K )-7-[(AR)-1- & 3&-3-F A T Xk ]-6-8AK-1,7- — R &
[4.4] 3 (16) &5 4~ &%,

S\ ' 5\
N N__-CO2Bn Ho, Pd (C) N N._COH
\,/ko o 1< MeOH WAO o 1<
13 16

A2 16psi F, 4% 13(134mg, 0.32mmol)44-4 10% Pd/C(27mg) 44 At
REREA 24 et B RS AR Y B, REREER,
REB| K &R ey 16(100mg, 95%). Mp.: 68-69C. [alp?®-2° (c1.1,
MeOH).

IH-NMR (300 MHz,  #&#ds] 50.87-0.91 (2d, J = 7, 6H), 1.09-
1.12 (2d, 6H), 1.46 (m, 1H), 1.70 (m, 2H), 1.90-2.10 (m, 5H), 2.49 (m,

1H), 2.70 (m, 1H), 3.30 (m, 1H), 3.49 (dt, J; = 8, Ja = 10, 1H), 8.61-3.75
(m, 2H), 4.71 (dd, J1 = 5, J2 = 11, 1H).
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130 NMR (75 MHz, CDCl3) § 016.4, 16.60021.1, 23.0, 24.3, 25.0,
30.8, 32.6, 36.6, 36.9, 40.6, 48.0, 53.4, 67.5,171.8, 174.2, 176.2,

ESI-MS C,,H,,N,O, 3+ B4 32420, Fm{a: 323.3(M-1)".

5 ) 92
(5R)-1-(% BBt )-7-[(IR)-1-3 % -3-F £ T X ]-6-8AK-1,7-= Rk 4

[4.4] EAR(1T) 86
e F\
@N COan H2 ,Pd ( c ) %N COZH
N -
® . 0O
O‘;/zo o \(\< MeOH éco
14 17

AEXEAESTF, 4 14(79mg, 0.26mmol)éy-4- Pd/C(10%, 22mg)#y
W 82 Q0m)BLEE R AAL 45 4. xR ISR ERYE, 72
17 4 & & B 45(79mg, 95%). HPLC[4 Novapack C18(Waters),
3.9x150mm, O O=Iml/min, O=214nm, ZtBLH|: ACN/0.05% TFA,

10

(20/80)] Rt=13.14min,

1H-MNR (200 MHz, CDCIg) § 0.93 (m, 6H), 1.43 (m, 1H), 1.71-2.22
(m, 7H), 2.34 (s, 3H), 2.41 (s, 3H), 2.74 (m, 1H), 3.31 (m, 1H), 3.74 (m,
2H), 3.92 (m, 1H), 4.80 (dd, J1 = 6, Ja'= 10, 1H), 7.07 (bs, 1H).

13c-MNR (200 MHz, CDCl3) § 21.3, 23.2, 24.7, 25.1, 27.1, 29.9,
36.0, 37.0, 41.0,.49.3, 53.6, 69.1, 162.1, 172.7, 173.7, 197.5.

15 ESI-MS CppHyoN,0, 3+ JE48: 324.17. SERME: 325.1(M+H)'.
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15

4] 93
(SR)-1-Q2-F £ AW BEE)-7-[(IR)-1-H £ -3-F £ T £]-6-84K-1,7-— £
IR [4.4] 250 (18) 854 2%,

-
=

A\ _ :
%N COBn NaOH/ H,0 N NT\C?’
T o
0#/ 0 Y\< MeOH é" °

15 18

) 15(65mg, 0.16mmol)éy F 82 (2.5ml)i % + sn A NaOH 7Kk
(I.6ml, IN)fesK(1.6ml), Fi& FHiZ BRIt 1 Jot. 4358
RERREIRGE, K E W £ KQ0ml)F DCMQ0m)Z ] 48, #
kA8 HCl K% (10ml, 0.IN)B4k £ pH=2, #&/5 A DCM(3x20ml)
FIR. eI A IAR EAKQSml) kA, FIE(©Na,S0,), M/ERE,
#2| 18 ¢4 & & B4k (44mg, 85%). HPLC[4 Novapack C18(Waters),
3.9x150mm, O 0O=1ml/min, O=214nm, 2EBLF]: ACN/0.05% TFA,
(25/75)] Rt=6.38min.

1H-MNR (300 MHz, CDCl3) 50.86 (d, J = 5, 3H), 0.89 (4, J = 5,
3H), 1.42 (m, 1H), 1.55-2.25 (m, 8H), 2.56 (m, 1H), 3.19-3.44 (m, 2H),
3.57-3.67 (m, 2H), 4.78 (d, J = 11, 1H), 4,82 (d, J = 11, 1H), 5.18 (d, J =
6, 2H).

13C-MNR (75 MHz, CDClg) 5 19.5, 21.2, 23.1, 24.2, 25.1, 30.9,
36.5, 37.6, 40.9, 50.5, 53.7, 67.5, 117.5, 140.6, 170.8, 174.2.

ESI-MS C,;H,N,0, #+ J48: 322.19, Saia: 323.2(M+H)",
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K] 94
[(BR)-1-@ T £EFHA)-T-[(IR)-1- 3R &-3-F A T A]-6-8AK-1,7-= £
e 3% [4.4] £ 3t]"*-aplidine(9SBSAPL1) & 4~ &,

o~ B <

s = 3 s

SAPL4 9SBSAPL1

;—Z

5 88 SAPL3 &4 4-m.7 %, vA SAPL4(10mg, 130mol). 12(5mg,
140mol). HATU(12.4mg). HOAt(4.5mg). NMM(3.301). DCM(140
Ol)f= DMF(7001)4 &4+, 2 HPLC(HyperPrep PEP 100 C18, (84
ACN/H,0 85:15 (%i%: 7ml/min), 250x21mm, #-®)#%J: 270nm,
ty=30min)2hfb 5 , FE| LS W E & BR(11mg, 73%).
1H NMR (300 MHz, CDCls):  0.85-0.97 (m, 24 H), 1.19-1.34 (m, 18
H), 1.48 (s, 9H), 1.50-2.20 (m, 6 H), 2.32-2.36 (m, 1H), 2.54 (s, 3H), 2.58-
2.72 (m, 2H), 2.97-3.08 {m, 1H), 3.10-3.22 (m, 3H), 3.34 (dd, 1H, J = 3.9,
10 13.8), 3.46-3.79 (m, 6H), 3.79 (s, 3 H), 4.03-4.12 (m, 2H), 4.28 (dd, 1H, J

= 6.6, 13.2), 4.57-4.63 (m, 2H), 4.79-4.88 (m, 2H), 5.15 (d, 1H, J = 3.3),
5.21-5.23 (m, 1H), 6.84 (d, 2 H, J = 8.4), 7.07 (d, 2H, J = 8.7), 7.28 @
1H,J = 10.8), 7.79 (d, 1H, J = 6.6), 7.82 (d, 1H, J = 9.9).

13C NMR (75 MHz, CDCls) 8§ 11.66, 15.21, 15.43, 16.79, 17.23,
18.69, 18.77, 21.24, 23.67, 23.95, 24.10, 24.90, 25.10, 25.38, 27.04,
28.28, 28.75, 29.93, 31..61, 34.50, 33.88, 34.16, 36.20, 36.57, 38.76,
39.09, 39.78, 41.29, 47.27, 47.76, 49.60, 49.96, 52.66, 55.50, 56.26,
S57.38, 58.18, 66.74, 66.86, 68.34, 70.53, 80.75, 81.93, 114.33, 130.23,

130.54, 168.08, 160.83, , 170.18, 170.80, 171.43, 172.55, 175.04,
205.04.
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ESI-MS CqHy,N,O,5 it B4f: 11517, £AME m/z: 1152.4(M+H)",

S 34 95
[HivP-[(5R)-1-(i T A K)-T-[(1R)-1- B K-3-F 2 T 2 ]-6-FA-
5 1,7-= §, 2% 3% [4.4] £ 55]*-aplidine(9SBSHPL1) 44 & A,

O

R

\(rLo 12
HATUHOAL
Jta\ NHS’C" NMMDCM

SHPL4 SSBSHPL1

3% SAPL3 #94-m % %, vA SHPL4(10mg, 1300mol). 12(5mg,
140mol). HATU(14mg). HOAt(5mg). NMM(601). DCM(150011)
10 #=« DMF(5001) & #+, £ HPLC(HyperPrep PEP 100 C18, 8%
ACN/H,0 85:15 (jAi&: 7ml/min), 250x21mm, #R#&¥: 270nm,
ty=28.1min)sb b /5, FE|FFAAASHE G & B4R(10mg, 70%).
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'H NMR (300 MHz, CDCls) 8 0.80-1.07 (m, 24H), 1.08-1.67 (m,
12H), 1.48 (s, 9H), 1.68-2.30 (m, 10H), 2.41 (m, 1H), 2.55 (s, 3H), 2.68
(m, 1H), 2.94 (m, 1H), 3.07-3.40 (m, 4H), 3.42-3.72 (m, 6H), 3.78 (s, 3H),
3.90 (m, 1H), 4.01 (m, 1H), 4.29 (m, 1H) 4.63 (m, 1H), 4.77 (m, 1H), 4.87
(m, 1H), 5.02 (d, J= 4.8, 1H), 5.25 (m, 1H), 6.84 (d, J= 8.3, 2H), 7.07 (d,
J= 8.3, 2H), 7.31 (d, J= 9.7, 1H), 7.50 (d, J= 5.8, 1H), 7.85 (d, J= 9.7,
1H).

13C NMR (75 MHz, CDCly) 512.07, 14.25, 17.12, 17.92, 19.15,
21.11, 21.18, 23.80, 24.00, 24.06, 24.86, 25.08, 25.15, 27.58, 28.21,
28.82, 30.33, 31.18, 33.78, 34.28, 35.77, 36.65, 39.07, 39.45, 39.86,

46.91, 48.14, 48.47, 52.62, 55.49, 57.13, 58.42, 66.36, 66.80, 69.14,
70.84, 79.19, 80.55, 114.27, 130.29, 130.59, 154.12, 158.81, 168.25,
169.84, 170.72, 170.80, 170.90, 171.25, 174.89.

ESI-MS Cg;HgN,O,, 3+ H4f: 1095.6, 5 R{4 m/z: 1096.9(M+H)",
#6451 96

S [(SR)-1-GF T B6)-T-[(IR)-1-5 £-3- F & T K J-6-FlK-1,7-= FL A58
[4.4] = 55]7°-Aplidine(OSISAPL1) 4 4 &,

OMe

W

SAPL4

9SISAPL1

P& SAPL3 #4947 i%, vA SAPL4(11mg, 12.9C0mol). 16(5mg,
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15.40mol). HATU(14mg). HOAt(5mg). NMM(3.6011). DCM(155
O1)#f= DMF(7801)#4 &#+, # HPLC(HyperPrep PEP 100 C18, 8%
ACN/H,O 85:15 (/i#: 7mlmin), 250x21mm, #A®#%: 270nm,
t=19min)s54. 5, 3 ARANA M & & B K(10mg, 69%).
1H NMR (300 MHz, CDCLy): 8 0.86-1.00 (m, 24H), 1.12 (d, J = 6.9,
3H), 1.18 (d, J = 6.6, 3H), 1.34 (t, J = 6.6, 2H), 0.90-1.30 (m, 7H), 1.56-
2.25 (m, 16 H), 2.30-2.80 (m, 3H), 2.55 (s, 3H), 2.95-3.06 (m, 1H), 3.15-
3.25 (m, 3 H), 3.65 (dd, 1H) 3.52-3.79 (m, 6H), 3.79 (s, 3H), 3.98-4.15 (m,
1H), 4.28 (d4, J1 = 6.6, J2=10.3, 1H), 4.59 (m, 2H), 4.79-4.85 (m, 2H),
5.17 (d, J = 3.6, 1H), 5.40-5.44 (m, 1H), 6.84 (d, J = 8.4, 2H), 7.06 (d, J =
8.7, 2H), 7.24 (d, J = 11.1, 1H), 7.90 (d, J = 9.3, 1H), 8.56 (d, J = 5.1,
1H).

13C NMR (75 MHz, CDCls) &: 11.50, 14.92, 15.22, 16.68, 16.95,
18.50, 18.59, 18.81, 20.94, 23.42, 23.80, 24.49, 24.68, 24.90, 25.11,
26.91, 27.98, 30.93, 31.30, 35.58, 33.88, 34.16, 35.85, 36.24, 38.64,
38.84, 39.71, 41.29, 47.01, 47.76, 49.42, 49.62, 52.66, 55.26, 55.73,
57.12, 58.21, 66.57, 67.40, 68.10, 70.79, 81.57, 114.07, 130.05, 130.31,

158.57, 168.12, 169.66, 170.08, 170.56, 171.13, 171.96, 172.37,
174.04, 175.41, 205.04.

ESI-MS Cy,H, N,0,, it Bfdi: 1121.66, lfa: 1122 8(M+H)",
10
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E #4597
[HivP-[(5R)-1-G@R T & X)-7-[(IR)-1-5 K -3-F X T K [-6- K-
1,7-= f.2e % [4.4) £ 2] -aplidine(OSISHPL1) &4 2 %

(o)
oMe HOJQ/W OMe
N (o] N
h'l 18 ()
» o Me HATU/HOAL Me
o NH Me o H o \\Meo
)I oH “NHy*Cr NMM/DCM oH 'ﬁ LN
u\N .\\NH OA(

9SISHPL1

5 3P8 SAPL3 ¢4 4, i, ¥A SHPL4(10mg, 130mol). 16(4.5mg,
140mol). HATU(14mg). HOAt(Smg). NMM(6011). DCM(150011)
#= DMF(50001) % B4+, £ HPLC(HyperPrep PEP 100 C18, (&4
ACN/H,0 85:15 (&i&: 7ml/min), 250x21mm, #-R):%%: 270nm,
te=16.9min)2e L5, FRIAFRNA M & € E4R(10mg, 72%).

IH NMR (300 MHz, CDCls) §0.80-1.07 (m, 24H), 1.08-1.47 (m,
12H), 1.48-2.30 (m, 16H), 2.36 (m, 2H), 2.56 (s, 3H), 2.65 (m, 1H), 2.96
(m, 1H), 3.18 (m, 2H), 3.36 (m, 2H), 3.65 (m, 6H), 3.78 (s, 3H), 3.91 (m,
1H), 4.02 (m, 1H), 4.25 (m, 1H) 4.63 (m, 1H), 4.72 (m, 2H), 4.87 (m, 1H),

10
5.02 (d, J= 4.8, 1H), 5.45 (m, 1H), 6.84 (d, J= 8.7, 2H), 7.07 (d, J= 8.7,
2H), 7.27 (d, J= 4.8, 1H), 7.88 (d, J= 9.7, 1H), 8.32 (d, J= 4.8, 1H).

ESI-MS CyHyN,0,, # F4&: 1065.6, E£qE: 1066.7(M+H)".

15
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4] 98
[(5R)-1-(#& B Bt & )-7-[(1R)-1-5 3 -3- 9 A T 4 ]-6- A AK-1,7-— K Je 3%
[4.4] F %] 2-aplidine(9SPSAPL1) 44 2%,

(04 !

HATU/HOAL
3 o o
SAPLS SSPSAPL1
5 #2718 SAPL3 #9427 7%, vA SAPL4(10mg, 11.700mol). 17(5mg,

15.40mol). HATU(12mg). HOAt(5Smg). NMM(5011). DCM(140031)
# DMF(70001)3 &4+, % HPLC(HyperPrep PEP 100 C18, 1f83%
ACN/H,0 85:15 (j&i%: 7ml/min), 250x21mm, #R%¥: 270nm,

te=14.4min)2hfb 5, 1F2|AFHAH e & € BIROmg, 63%).
1H NMR (300 MHz, CDCls): & 0.90-1.00 (m, 24 H), 1.05-1.40 (m, 12
H), 1.40-2.25 (m, 16H), 2.27-2.41 {(m,. 1H), 2.42-2.70 (m, 3H), 2.54 (s,
10 3H), 2.92-2.98 (m, 1H), 3.12-3.38 (m, 4 H), 3.54-3.78 (m, 4 H), 3.79 (s,

3H), 4.01-4.12 (m, 2H), 4.20-4.26 (m, 2H), 4.57-4.62 (m, 2H), 4.77-4.82
(m, 2H), 535.18 (4, J = 3.0, 2H), 5.37-5.42 (m, 1H), 6.84 (d, J = 8.7, 2H),
7.07 (d, J = 8.7, 2H), 7.20 (d, J = 9.6, 1H), 7.85 (d, J = 9.6, 1H), 98.04 (d,
J =5.4, 1H).

13C NMR (75 MHz, CDCls) 8 11.86, 14.97, 1547, 16.78, 17.12,
18.84, 21.20, 21.27, 23.62, 24.14, 15.03, 25.15, 25.30, 27.35, 27.51,
28.19, 30.46, 31.52, 34.27, 35.95, 39.01, 40.07, 41.59, 47.25, 49.72,
53.08, 55.51, 55.81, 57.38, 58.21, 66.66, 68.19, 69.23, 70.74, 81.69,
85.15, 114.38, 130.13, 130.56, 158.85, 161.12, 168.49, 169.81, 169.91,
170.81, 171.38, 171.69, 172.60, 173.34, 197.64, 205.19.
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10

15

ESI-MS CyHy,N,O,, ++ B f: 1121.63. Sala: 1122 3(M+H)'.

s34 99
[Hiv]>-[(5R)-1-(A 8 8tX)-7-[(IR)-1-5 & -3-F & T X ]-6-84K-1,7-=
£, 232 [4.4] F 5] P-aplidine(9SPSHPL1) 44 24 5%

J:;@o Ho&,(g

Me ‘ HATUMOAt

9" N“a'c"  nMwDCM ﬁl o
K\ NH 1 l

SHPL4 9SPSHPL1

#:P8 SAPL3 #44-8.7 i%, vA SHPL4(10mg, 13C0mol). 17(4.5mg,
140mol). HATU(14mg). HOAt(5mg). NMM(601). DCM(150011)
#= DMF(5001)3 &4+, £ HPLC(HyperPrep PEP 100 C18, 184
ACN/H,0 85:15 (i%: 7ml/min), 250x21mm, #-®#¥: 270nm,
ty=13.6min)#L 5, 2|47t & € B4R (10mg, 72%).

1H NMR (300 MHz, CDCls) &0.80-1.10 (24H, m), 1.11-1.80 (12H,
m), 1.81-2.30 (10H, m), 2.45 (m, 1H), 2.55 (s, 3H),2.57 (s, 3H), 3.07-3.43
(m, 6H), 3.52-3.77 (m, 6H), 3.78 (s, 3H), 3.91 (m, 1H), 4.03 (m, 1H), 4.29
(m, 1H) 4.63 (m, 1H), 4.72 (m, 1H), 4.87 (m, 1H), 5.03 (d, J= 4.3, 1H),
5.45 (m, 1H), 6.84 (d, J= 8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.29 (d, J= 8.7,
1H), 7.81 (d, J1= 9.2, 1H), 7.87 (4, J= 4.8, 1H).

ESI-MS CsHy,N,0,, i+ H4&: 1065.6, Sma: 1066.4(M+H)",
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5 #4) 100
[Hiv]’-[(SR)-1-(% 3% 8£)-7-[(1R)-1-$ % -3-F & T X ]-6-FAK-1,7-=
R 7 3% [4.4] F 55]P-aplidine(9SASHPL1) &4 4 &%,

[o]
OMe Ho‘(,%
2
o]
Z Y vy 04
N
N 18
Me (o]
NH 07}‘\,‘9 HATWHOA? NH \\Me
o )
' oH “NHs’cr NMM/DCM oH N ..,\\W
g05~fi s\‘NH H \g
| N

SHPL4 9SASHPL1

5 #2F8 SAPL3 #y4-m7 i, vA SHPL4(10mg, 130mol). 18(5.8mg,
140mol). HATU(14mg). HOAt(Smg). NMM(6[11). DCM(15001)
F2 DMF(50001)4 &#+, % HPLC(HyperPrep PEP 100 C18, 8%
ACN/H,O 85:15 (#i%: 7ml/min), 250x21mm, #-#%¥: 270nm,
ty=16.4min)sE /5, FEAFAIASME G & B4R(10mg, 72%).

'H NMR (300 MHz, CDCls) 5 0.85-0.96 (m, 18H), 1.02-1.05 (m, 6H),
1.14-1.45 (m, 12H), 1.49-1.64 (m, 4H), 1.68-1.77 (m, 1H), 1.89-2.05 (m,
3H), 1.99 (s, 3H), 2.10-2.28 (m, 4H), 2.43 (dd, J1=7.8, J2=17.1, 1H), 2.57
(s, 3H), 2.60-2.68 (m, 1H), 2.97 (bs, 1H), 3.13-3.40 (m, 4H), 3.54-3.77 (m,
SH), 3.79 (s, 3H), 3.89-4.07 (m, 2H), 4.27 (m, 1H), 4.64 (m, 1H), 4.73 (m,
1H), 4.88 (m, 1H), 5.03 (d, J=4.4, 1H), 5.30 (d, J=20, 1H), 5.30-5.39 (m,
1H), 6.84 (d, J=8.3, 2H), 7.08 (d, J=8.3, 2H), 7.29 (s, 1H), 7.88 (d, J=9.8,
1H), 8.23 (d, J=7.4, 1H).

10
ESI-MS Cy¢HysN,O,; 3+ J48: 1063.6, SR4E: 1064.6(M+H)',
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st 101
[Hiv]>-[Z-Ala]’-aplidine(9ZASHPL?2)# 4 A,

OMe  HO \D

T 9
0 O fmz
. 0 . o
o NHO ..uMeo | DIPCDI NH -
QH " AN AN DCM 2 on
- NH o x v,
~nNH O)kj:.\NH

SHPL2 9ZASHPL2

OMe

ﬁ%%

N
Me

=-Z

ez

Iz

5 £0C. BEAT, §EH Z-Ala-Pro-OH(36mg, 1120mol)e4
DCM (0.4ml)z 3% &4 $e#8 F Ae A DIPCDI(10001, 640mol), #5i% R4
RGTH 60 947, K5 A SHPL2(20mg, 22.500mol)#4 DCM (0.2ml)
B#&, 3 B, A HClAKZEZRQGBm], 0.INEREEY. HFRdk
BH 5 54, KRB DCMAmD)#HE, ik A KHSO, K% & (4ml,

10 10%). NaHCO, Kiz& (4ml, t64=)4= 2 K(Aml)zkk. EAMA8FiE
(Na,S0O,), iEi&, R4, &G4 HPLC(HyperPrep PEP 100 C18, &
# ACN/H,0 85:15 (si%: 7ml/min), 250x21mm, #®%k¥: 270nm,
ty=18.2min)#kfk, #F2| 9ZASHPL2 ¢4 & & E4K(30mg, 67%).
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1H NMR (300 MHz, CDCls) 50.82-1.10 (m, 24H), 1.12-1.50 (m,
18H), 1.52-2.70 (m, 6H), 2.45 (m, 1H), 2.56 (s, 3H), 2.96-3.38 (m, 4H),
3.10 (s, 3H), 3.52-3.72 (m, 5H), 3.85 (m, 1H), 3.78 (s, 3H), 4.01 (m, 1H),.
4.18 (m, 1H), 4.51 (m, 1H), 4.64 (m, 1H), 4.71 (m, 1H), 4.87 (m, 1H), 5.02
(@, Ji= 5.3, 1H), 5.06 (m, 2H), 5.25 {m, 1H), 5.42 (m, 1H), 6.10 (d, J= 8.3,
1H), 6.84 (d, J= 8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.31 (m, 6H), 7.70 (d, J=
4.3, 1H), 7.77 (4, J= 9.7, 1H).

13C NMR (7S MHz, CDCls) $11.80, 13.97, 16.63, 17.02, 17.48,
18.93, 20.86, 21.15, 23.45, 23.76, 24.78, 25.96, 27.31, 27.92, 28.50,
30.06, 31.36, 33.44, 33.82, 35.66, 38.70, 39.38, 39.63, 46.54, 46.62,
46.98, 47.10, 48.19, 48.59, 54.89, 54.97, 55.22, 56.44, 56.90, 58.14,
66.16, 66.36, 68.95; 70.94, 78.78, 114.00, 127.75, 128.30, 129.90,
130.26, 156.31, 158.53, 168.67, 169.57, 170.06, 170.25, 170.65,
171.97, 173.08, 174.67.

ESI-MS C,,H;,N;O 3+ Ffd: 1188.67, Lmifa: m/z
1189.7(M+H)".

5 L4 102
[Hiv]3-[B0c-Ala]9-aplidine(9BASHPL2)é‘]é‘)&‘i

)_Y%K{: ’@m Howg...% Bw )WQ_&

OMe
N
Ma

e
NH “f\ig DIP
(o) . / [s] ] “ﬂ.p NH iMe
OH N ANH ocM o N |
- NH OH N NS e
..n\NH l
. —NHBnc

SHPL2 9BASHPL2

R 9ZASHPL2 #¥4-m& 7 %, vA SHPL2(10mg, 11.200mol).
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%4 9BASHPL2(8mg, 6.9200mol)éykefi ¥, AR RBY
Rk =ik &(1.5ml, 53N, 7.9mmol)., E& T, K435 65 RHK
S RAELERBRANEA(TLC). RE, WiZiaRks/ERE,
¥ERBHETF DCM F, FiR4E. A DCM/Exml/4ml)F iz & &
5 &K RILS, 23] 9ASHPLL ¢ & 6 B4K(72mg, % 8).
ESI-MS C, Hy NgO,, 3+ Ffdi: 1054.6, ERE: m/z 1055.6(M+H)",

k4] 104
[Hiv]’-[Boc-Pro]5-didemnin A (SPSHPL2) &4 2%,

0—’@;@ X M@

_DIPcDI

H "4,

SHPL2 8PSHPL2

10
3% 9ZASHPL2 éﬁé\ﬁkf% vA SHPL2(10mg, 11.200mol).
Boc-Pro-OH(13mg, 57 0mol). DIPCDI(51)#= DCM (300011)# &4},
#2 HPLC(HyperPrep PEP 100 C18, »A 10 444 & ACN/H,O 85:15-
100:0(A.ik : 7ml/min)#A%, 250x21mm, 4-0)% % : 270nm, t=18.7min)
15 HALE, RIS HE G EEAROmg, 74%).
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Boc-Ala-Pro-OH(17mg, 570mol). DIPCDI(501)#= DCM (30001)4
f#t, # HPLC(HyperPrep PEP 100 C18, »A 10 2444 & ACN/H,O
85:15- 100:0(Ai%: 7ml/min)2kft, 250x21mm, #R&¥: 270nm,
ty=14.5min)# {5, FE| AN A M4 @ E EHR(Omg, 70%).

' 1H NMR (300 MHz, CDCls) §0.82-1.10 (m, 24H), 1.12-1.50 (m,
15H), 1.40 (s, 9H), 1.52-2.70 (m, 9H), 2.45 (m, 1H), 2.60 (s, 3H), 3.00-
3.43 (m, 4H), 3.10 (s, 3H), 3.62 (m, 5H), 3.79 (s, 3H), 3.90 (m, 1H), 4.02
(m, 1H), 4.20 (m, 1H), 4.41 (m, 1H), 4.67 (m, 2H), 4.87 (m, 1H), 5.02 (d,
Ji= 4.3, 1H), 5.26 (m, 1H), 5.40 (m, 1H), 5.76 (d, J=7.8, 1H), 6.84 (d, J=
8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.32 (d, J= 9.7, 1H), 7.73 (d, J= 4.8, 1H),
7.80 (d, J= 9.7, 1H). |

13C NMR (75 MHz, CDCli) §12.06, 14.34, 16.88, 17.20, 17.77,
19.17, 21.10, 21.41, 23.72, 24.03, 25.06, 26.17, 27.60, 28.19, 28.60,
30.31, 31.63, 33.74, 35.96, 38.96, 38.93, 39.59, 39.86, 46.86, 47.27,

48.29, 48.45, 55.18, 55.42, 55.49, 56.59, 57.16, 58.44, 66.43, 69.14,
71.30, 79.05, 79.40, 114.29, 130.21, 130.54, 156.06, 158.83, 168.80,
169.87, 170.51, 170.64, 170.94, 171.31, 172.59, 173.45, 174.92.

ESI-MS Cy,H,,N,O, i+ B4#i: 1154.68. £m{E: m/z
1155.6(M+H)".

sk #45) 103
10 [Hiv]*-[Ala)’-aplidine(9ASHPL1) &4 &%,

OMe

BABSHPL2 9ASHPLY
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10

IH NMR (300 MHz, CDCl) 50.82-1.10 (m, 24H), 1.12-2.30 (m,
22H), 1.47 (s, 9H), 2.41 (m, 1H), 3.04 (s, 3H), 3.10-3.74 (m, 7H), 3.78 (s,
3H), 3.91 (m, 1H), 4.01 (m, 1H), 4.31 (m, 1H), 4.59 (m, 1H), 4.87 (m, 1H],
5.02 (d, J= 4.8, 1H), 5.16 (m, 1H), 5.36 (m, 1H), 6.84 (d, J= 8.3, 2H), 7.07
(d, J= 8.3, 2H), 7.17 (d, J= 6.3, 1H), 7.35 (d, J= 9.7, 1H), 7.85 (d, J= 9.7,
1H).

13C NMR (75 MHz, CDCl) §12.04, 14.41, 16.76, 17.97, 19.12,
21.08, 21.66, 23.92, 24.00, 24.77, 25.09, 25.20, 27.53, 28.21, 28.72,
29.67, 30.35, 31.23, 33.80, 34.30, 36.24, 39.05, 39.37, 39.80, 46.90,
47.33, 48.42, 54.48, 55.49, 55.58, 55.84, 57.12, 58.08, 66.31, 69.11,
71.05, 79.23, 80.28, 114.20, 130.23, 130.59, 154.91, 158.82, 168.37,
169.88, 170.66, 170.86, 171.28, 171.40, 174.10, 174.79.

ESI-MS C,H,,N,0,, i+ B4#: 1085.6. X4 m/z: 1086.7(M+H)".

£ 105
[Hiv]’-[Pro]*-didemnin A (SPSHPL1)#§ 4 &,

OMe

8PSHPL2 8PSHPL1

3 F 9ASHPL1 #y4-m i%, vA SPSHPL2(7Tmg, 6.40mol)% &
#, FEFAAESYE G EBKR(OmE, £E).
ESI-MS C,,Hg,N,0,, 3+ B4&: 983.59, Fal{a: m/z 984.6(M+H),
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=] 106
[Hiv]’-[Boc-Val]*-didemnin A (8VSHPL2)#54- 2%,

@ - ~§ )

DIPCDI

"Ms
\% J\jgi j> boM m$ gNHm
SHPL2 SVSHPLZ
5 388 9ZASHPL2 ¢44-m 7 %, vA SHPL2(10mg, 11.200mol).

Boc-Val-OH(12mg, 560mol). DIPCDI(501)#= DCM (300011)% & #t,
# HPLC(HyperPrep PEP 100 C18, ¥4 10 -4 A . ACN/H,O 85:15-
100:0(Ai% : 7Tml/min) % B, 250x21mm, #-0)% & 270nm, t;=22.1min)
wALE, 1FRAFRALAH G EBROmg, 82%).

IH NMR (300 MHz, CDCly) 50.82-1.10 {m, 30H), 1.12-1.82 (m,
12H), 1.45 (s, 9H), 1.84-2.40 (m, €H), 2.56 (s, 3H), 2.96 (s, 3H), 2.97 (m,
3H), 3.13 (m, 1H), 3.35 (m, 1H), 3.56 (m, 1H), 3.65 (m, 2H), 3.79 (s, 3H),
3.85 (m, 1H), 4.03 (m, 1H), 4.24 (m, 1H), 4.41 (m, 1H), 4.61 (m, 1H), 4.88
(m, 1H), 4.99 (d, J1= 5.8, 1H), 5.07 (m, 1H), 5.19 {m, 1H), 5.60 (d, , J=
8.3, 1H), 6.84 (d, J= 8.3, 2H), 7.03 (d, J= 8.7, 2H), 7.07 (d, J= 8.3, 2H),
7.46 (d, J= 10.2, 1H), 7.84 (d, J= 9.2, 1H).

10

ESI-MS CyH,,N,0,, i+ J44: 1085.6, 5£Al{A m/z: 1086.7(M+H)",
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x4 107
[Hiv]’-[Val]*-didemnin A (SVSHPL1)#5 4 .

0«,4'9 "

HC]/_—IE}“
"Meo

% °
oM "Meq
| P on S A T
N iNHBoc = NH™ Y NHy"Cr
l\NH (o}

aVSHPL2 8VSHPL1

5 5% 9ASHPL1 #)4-7 %, vA SVSHPL2(8mg, 7.400mol)% &
A, FEAFEALSY G EBKR(Tmg, & E).
ESI-MS C4,Hg;N,0,, 3+ B 44: 985.61, s£ml4d: m/z 986.6(M-+H)",

k&4 108
10 [Hiv]-[Val]*-[# T Bt & ]*- didemnin A (SVIISHPL1)&5 25,

8VSHPL1 8VSISHPLA

£0C. BHAT, & 8VSHPLI (6mg, 5.80mol)#y DCM(200
Oml)E#&+, AeA NMM(3.301, 300mol)f=5 TEE(ROL 190
mol), R THHF S PTG, FRERAEA DCMGmD)#H#E, Ik
A KHSO, K% (Sml, 10%). HCO3Na K& (Sml, 4Fe)F 2 K (Smi)

k. KA VA FIRWNG,SO,), TIE, BRAERSE, 5% SVIISHPL1
¢ & & B4R (6mg, 97%).

15
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10

IH NMR (300 MHz, CDCL) §0.82-1.10 (m, 36H), 1.12-1.85 (m,
10H), 1.90-2.45 (m, 6H), 2.56 (s, 3H) 2.90 (m, 1H), 3.00 (s, 8H,), 3.13 (m,
2H), 3.36 (dd, J1=4.3, Jz=14.1, 1H), 3.64 (m, 6H), 3.78 (s, 3H), 3.87 (m,
1H), 3.97 (m, 1H), 4.21 (m, 1H), 4.34 (m, 2H), 4.61 (m, 1H), 4.87 (m, 1H),
4.98 (d, J= 4.8, 1H), 5.17 (m, 2H), 6.24 (d, J= 6.3, 1H), 6.84 (d, J= 8.3,
2H), 7.07 (d, J= 8.3, 2H), 7.32 (d, J= 6.3, 1H), 7.35 (d, J= 4.3, 1H), 7.81
(d, J=9.7, 1H).

ESI-MS CysHgoN,0, 3 J44: 1055.6. SLm4A: m/z 1056.7QM+H)".

A4 109
[% 2 %]*-didemnin A (8CSAPL1)&4 2

8CSAPL1

#PR 9ZASHPL2 4945 ik, vA SAPL2(20mg, 21C0mol)Ff=4
& #%-3-F8(20mg, 1070mol) &#, %2 HPLC(HyperPrep PEP 100
C18, &k ACN/H,0 85:15(3%i%: 7ml/min)%Ai, 250x21mm, #)
K 270nm, t;=16.5min)sbb /5 , 72| AL A4 44 & & B 4K (18mg,
76%).
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10

15

IH NMR (300 MHz, CDCls) §0.78-1.00 (m, 24H), 1.20-2.50 (m,
22H), 2.56 (s, 3H), 2.92 (s, 3H), 3.08-3.25 (m, 2H), 3.90 (m, 1H), 3.60 (m,
2H), 3.70 (m, 1H), 3.79 (s, 3H), 3.92-4.25 (m, 3H), 4.60 (m, 1H), 4.80 (m,
2H), 5.15 (m, 1H), 5.18 (d, J= 3.4, 1H), 5.28 (m, 1H), 6.84 (d, J= 8.3, 2H),
7.08 (d, J= 8.3, 2H), 7.20 (d, J= 6.3, 1H), 7.37 (m, 2H)}, 7.45 (d, J= 9.7,
1H), 7.58 (m, 2H), 7.96 (m, 1H), 8.23 (m, 1H).

ESI-MS CyHy,NOys i+ Efdi: 1114.58, Lald: m/z
1116 3(M+H)".

k7641 110
F 8 H-3-BARE-THT8EBGCIC)H 4 &

Hzn\iom.enc,nw o . 93°©
»@ — > Meo»“vﬂm

o

8GeC2

AEEE. BRAT, QXA H LA TE@B9mg, 1.00mmol). 3-
#BAA 2 F . AAKDCMQRSml)# B RLMF A N-3 = F 2E &
F)-N-T - — 3 e 3 88 3 (EDC) (479mg, 2.50mmol)#e
DMAP(489mg, 4.00 mmol). 4#F%] 64 RARBEHE 1 N0 30 4P(GE
it TLC M| A 44013 42). KB /A DCMQ20m), iz ailfk
A NaHCO, /Kiz#%& (10ml, 4afe)f=K(10ml)zk4. A PuAaF iR
(Na,S0,), i, K4, RENEEEKERE LC(RK, #$ET
3 EtOAc 1:1-2:1)4k4k, fFR|ARAMILSH e R & R4p(445mg, &
¥). Rf=0.08(Z.3%/EtOAc 1:1),
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1H NMR (300 MHz, CDCl3)  3.79 (s, 3H), 4.25, (d, J= 5.4, 2H), 7.40
(m, 2H), , 7.74 (d, J= 7.3, 1H), 7.68 (m, 2H), 8.91 (s, 1H), 9.25 (s, 1H).

ESI-MS C,;H, NO;# Ji4: 261.06, Falfs: 283.1(M+Na),

A 111
5 FEE-3-BARE-TBBGICHEGL A&

0y © '
D e 0
MeO™ - THFH0  HO

8G9C2 8G9C1

AOCORE). BEAT, 9F2F-3-BARL- LK TEG12

mg, 1.19 mmol)4§ THF (12ml)#3% # A A LiOH # H,0 %% (0.2M).
10 FEBT, AL RARBASEE E8iT TLC Km 2 o5#4Q i),

W ZERIRGRE, Ao EL0(10ml). 44 #EA NaHCO, (10ml,
YA skigk, AIFe4AER 10% KHSO,(pH=3-4)8 4., F 7B (3x20ml)

R, BERBAIE, 152 8GICI t9¢ & BHR(280mg, 95%).
IH NMR (300 MHz, CDCl3) 3 4.18 (d, J= 5.3, 2H), 7.41 (m, 1H), 7.45
4, J= 7.8, 1H), 7.74 (d, J= 7.3, 1H), 7.78 (t, J= 8.3, 1H), 7.85 (d, J= 7.8,

1H), 8.89 (s, 1H), 9.41 (m, 1H).

15 ESI-MS C,H,NO; 3+ J44: 247.05, Sma: 248.0(M+H)".
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K] 112
[Gly]*-[#% & % ]*-didemnin A (8GOCSAPL1)&4 4 &%,

Bk 7200 u
f@a “ﬁ oo

8GICSAPL1

z-z

5 M8 9ZASHPL2 #4475 %, vA SAPL2(20mg, 210mol)f=%
ER-3-BARHA CH(26mg, 10500mol)% &4, % HPLC(Symetry
Prep™ C18, {&i& ACN/H,0 60:40(;%i%: 3ml/min)#:pt, 150x7.8mm,
BREK: 270nm, t=17.5min)skibE, FEAFAALEHE G & Bk
(18mg, 72%).

IH NMR (300 MHz, CDCls) §0.85-0.94 (m, 24H), 1.23-2.17 (m,
21H), 2.30-2.44 (m, 1H), 2.56 (s, 3H), 3.01 (s, 3H), 3.10-3.24 (m, 2H),
3.40 (dd, J1=5.4, Jz=14.2, 1H), 3.59-3.74 (m, 3H), 3.79 (s, 3H), 3.99-4.21
(m, 4H), 4.37-4.44 (m, 1H), 4.60 (m, 1H), 4.68 (m, 1H), 4.81 {t, J=9.8,
1H}, 5.18 (d, J= 3.4, 1H), 5.25 (dd, J1=2.9, J»=5.9, 1H), 5.20-5.45 (m,
1H), 6.84 (d, J= 8.3, 2H), 7.08 (d, J= 8.3, 2H), 7.19-7.28 (m, 1H), 7.34-
7.42 (m, 2H), 7.63-7.72 (m, 2H), 7.88 (4, J= 8.3, 2H), 9.00 (s, 1H), 9.57

(m, 1H).
10

ESI-MS Cq HysN,0, 3+ Fft: 1171.61. Stqd: m/z
1172.5(M+H)",

209



01814701. 1 oW B 5E180/188H|

%64 113
N-F % A8t & -Pro-OBz(P2)#5 4 A&,

©\/ E,} " CH3SO,C), DIPEA @\/Omtp}
.-—_____).

O
\g H,Cl DCM 0 ‘SOzMe
Pro-OBn (HCI) | P2
5 A 0C. #BHAT, & Pro-OBn(300mg, 1.24mmol)4s DCM (25ml,

AR)EERY, BTEHBHRANTHEBELN160O). 2T, ¥R

BARI AL R, Ao DCM (10ml), #iziE 20l 4k F KHSO, Kk

(15ml, 10%). NaHCO, K% (15ml, 4872)Fa 2k K(15ml)zkik. 44

F AT B (Na,SO,), ik, ME RS, 1F5)46 P2 494 & B 4K(350mg,
10 1.24mmol, & &). Rf=0.55 (T 45/AcOEt 1:1)

IH NMR (300 MHz, CDCL) § 1.91-2.08 (m, 3H), 2.19-2.31 (m, 1H),
2.93 (s, 3H), 3.38-3.54 (m, 2H), 3.65 (s, 3H), 4.51 (dd, Ji1= 3.4, Jo= 8.3,
1H), 5.11 (d, J= 12.2, 1H),), 5.18 (d, J= 12.2, 1H), 7.31 (m, 5H).

ESI-MS C,H;;NO,S i+ F{&: 283.09, sz:mi{d: 284.1(M+H)",

15 LA 114
N-9F X 582 -Pro-OH(P1) 452 5%,

@\/o\‘ Q H2/Pd(OH}C  HO
\ . »

\
o) \SOZME IPAITH 50 \& ‘802Me

P2 P1

F N-F K728 -Pro-OBz(P2) (250mg, 0.88mmol)#= Pd(OH),/C
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(20% Pd, 100mg, 40% w/w)#y IPA:H,0 (26ml:13m)BL A R4A%& ] H,
bofe, RAFE latm £A F R BFH4E 3 D af. R/5E 1T Teflon & 28(0.45
Om)idiRmdbk, ATKRE, FEFENEH S EER(128mg,
T5%HE), FHRE#—F oL,

1H NMR (300 MHz, CDCls) 6 1.94-2.03 (m, 2H), 2.07-2.14 (m, 1H),

2.22-2.35 (m, 1H), 2.96 (s, 3H), 3.44 (m, 2H), 4.44 (dd, Ji= 3.9, Jo= 8.8,
2H), 9.10 (m, 1H).

13C NMR (75 MHz, CDCl3) 824.96, 31.08, 38.46, 48.06, 60.66,

174.75.
5
ESI-MS C4H,,NO,S #+J{&: 19322, @{a: 194.0M+H)",
F Ak 115
[ %% %2 -aplidine(OMSAPL1) &5 4 &,
SO,Me
'SAPL2 9MSAPLA

10

308 9ZASHPL2 #94-m.7 %, vA SAPL2(10mg, 10.70mol)#=
N-¥ &8t -Pro-OH(10mg, 530mol)# &#, % HPLC(Symetry Prep
C18, & ACN/H,0 60:40(;Aik: 3ml/min)zeft, 150x7.8mm, #-37)

74%).
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1H NMR (300 MHz, CDCly) $0.78-1.00 (m, 24H), 1.20-2.50 (m,
26H), 2.56 (s, 3H), 2.93 (m, 1H), 3.04 (s, 3H), 3.06 (s, 3H), 3.08-3.25 (m,
2H), 3.28-3.50 (m, 2H), 3.60 (m, 2H), 3.70 (m, 1H), 3.79 (s, 3H), 4.05 (m,
2H), 4.17 (m, 1H), 4.60 (m, 2H), 4.81 {m, 2H), 5.10 (m, 1H), 5.19 (d, J=
3.4, 1H), 5.33 (m, 1H), 6.84 (d, J= 8.3, 2H), 6.86 (m, 1H), 7.07 (d, J= 8.3,
2H), 7.09 (m, 1H), 7.82 (d, J= 9.2, 1H).

ESI-MS CyHyN,0,S i+ J4s: 1117.60. LaME: m/z
1118.7(M+H)".

%34 116
[ #% Bt |*-didemnin A (SMSAPLI1)#54 5%,

OMe

S8MSAPL1

£0C. #BRAT, & SAPL2 (10mg, 10.70mol)4y DCM(200
Oml, £AK)EZT, s DIPEAGONA Fa48:5,0.8501). & 5C
T R RAR BT R, Ae A DCM(10ml), 3% % 51 & A KHSO,
K& (Sml, 10%). NaHCO, /Kis#& (Sml, 484)Fe 2k K(Sml)zki%.
A A F IR WNa,SO,), &, B/AEKRS, 4535 SMSAPLL ¢4 & B
A(11mg, = ¥).
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10

15

IH NMR (300 MHz, CDCls) §0.83-0.97 (m, 24H), 1.10-1.45 (m,
10H), 1.50-1.65 (m, SH), 1.76-1.82 (m, 2H), 2.00-2.20 (m, 3H), 2.27-2.36
(m, 1H), 2.45-2.55 (m, 1H), 2.56 (s, 3H), 2.90 (s, 3H), 3.02 (s, 3H), 3.08
(d, J=16.6, 1H), 3.17 (dd, J1=10.7, J2= 14.1, 1H), 3.37 (m, 1H), 3.60 (m,
2H), 3.70 (m, 1H), 3.79 (s, 3H), 3.99-4.11 (m, 3H), 4.49 (m, 1H), 4.59 (m,
1H), 4.78 (m, 2H), 5.06 (m, 1H), 5.19 (d, J= 3.9, 1H), 6.68 (d, J=8.8, 1H),
6.84 (d, J= 8.3, 2H), 7.07 (d, J= 8.3, 2H), 7.33 (d, J=9.8, 1H), 7.61 (d, J=
8.8, 1H).

ESI-MS Cy,HgN(O,,S #+ F48: 1020.55. FRME: m/z
1022.1(M+H)", |

Eaep) 117
[4 4% ]*-didemnin A (SBISAPL1)#j4- 2%,

OMo

(o}

»\NH . O
N

P:Aa h)LNH

.»\Mo
HATUIHOAT
NMMDOCM

8BISAPL1

A 0C. #BHAT, % HATUQR4mg, 610mol). HOAt(8mg, 63
COmol). SAPL2(20mg, 21.40mol)#f= d-A 4% (7.8mg, 32Cmol)#)
Zk DCM@0000 D% F, BiLEHBMRANMM. £0CTF, #4F
BlegRARAH 2 I, REFBAZRTHH 1410, o\ DCM
(10ml), ¥iZEBIRA R KHSO, K% (Sml, 10%). NaHCO, K&
& (Sml, 4afe)fe o K(Gml)zeAk, A VAR TFIERNSO,), itiE,
JER4E. % HPLC (Symetry Prep C18, ¥A 10 4-44% & ACN/H,O
60:40-100:0 ept(Ai%: 3ml/min), 150x7.8mm, #-3|J: 270nm,
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15

t=6min)sbiL /5, FERMMAHE G EBKR(18mg, 72%).

IH NMR (300 MHz, CDCls) §0.78-1.00 {(m, 24H), 1.20-1.98 (m,
23H), 2.00-2.62 (m, 7H), 2.53 (s, 3H), 2.80-3.00 (m, 2H), 2.86 (s, 3H),
3.16 {m, 2H), 3.35 (m, 2H), 3.57 (m, 2H), 3.70 (m, 1H), 3.79 (s, 3H), 4.01
(m, 2H), 4.10 (m, 1H}, 4.31 (m, 1H), 4.46 (m, 1H), 4.56 (m, 1H), 4.82 (m,
2H), 5.00 (m, 1H), 5.14 (m, 2H), 5.67 (s, 1H), 6.23 (s, 1H), 6.84 (d, J= 8.3,
2H), 7.07 (d, J= 8.3, 2H), 7.28 (d, J= 8.5, 1H), 7.35 (d, J= 7.8, 1H), 8.01
(d, J= 8.7, 1H).

ESI-MS CyoH,,N;0,,S #+ H{#: 1168.65. LaMi: m/z
1169.6(M+H)".

FE#64) 118
[ £ F%]>-didemnin A (SPUSAPL1)#54 2%,

OMe

8PUSAPL1

AEO0C. BHRATF, & SAPL2 (10mg, 10.7Omol)éy DCM(200
Oml, RA)ZERY, AFFBRKEQ30L 120m), TET,
H B B ARGEH 4 N BF, A A DCM(10ml), 3% %I & F KHSO,
K& (Sml, 10%). NaHCO, Kig#& (Sml, 4e)F= tK(Sml) 4.
A AT FIRN,SO,), Lk, BERLSE, 534 SPUSAPLL ¢
& E4k(11mg, 94%).
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H NMR (300 MHz, CDCls) § 0.85-0.94 (m, 24H), 1.11-1.43 (m, 4H),

'1.22 (d, J=6.8, 3H), 1.35 (d, J=6.8, 3H), 1.49-1.83 (m, 5H), 1.73 (s, 3H),

2.02 {m, 1H), 2.14 (m, 2H), 2.34 (dt, J1=3.4, J2=6.8, 1H), 2.54 (s, 3H),
2.91 (s, 3H), 3.04 (d, J=16.6, 1H), 3.17 (dd, J1=11.2, Jo= 14.6, 1H), 3.36
(dd, J1=3.9, J2=14.2, 1H), 3.57 (dd, J1=4.4, Jo= 10.7, 1H), 3.59-3.63 (m,
1H), 3.67-3.75 (m, 1H), 3.79 (s, 3H), 3.96-4.10 (m, 2H), 4.19 (q, J=6.8,
1H), 4.58 (m, 1H), 4.74 (dd, J1=3.9, Jo= 8.8, 1H), 4.78-4.85 (m, 1H), 5.05
(m, 2H), 5.17 (d, J= 3.4, 1H), 6.52 (s, 1H), 6.84 {d, J=8.3, 2H), 7.03-7.09
(m, 3H), 7.22-7.32 (m, 4H), 7.39 (d, J= 8.3, 2H), 7.93 (d, J=8.8, 1H).

13C NMR (75 MHz, CDCly) §11.70, 15.51, 17.16, 18.74, 21.11,
22.41, 23.29, 23.98, 24.94, 25.10, 25.32, 26.97, 28.18, 30.36, 31.57,
34.44, 36.51, 38.86, 41.64, 45.23, 47.30, 49.80, 50.08, 54.60, 55.50,
56.06, 57.51, 62.77, 66.45, 68.17, 70.72, 81.93, 114.36, 120.76, 123.86,
129.12, 130.04, 130.57, 138.78, 141.00, 157.78, 158.87, 169.92,
170.68, 171.49, 172.43, 173.44, 181.47, 192.38, 204.93, 206.66.

ESI-MS C, Hy,N, O, 3+ B4&: 1161.60. SmlE: 1062.6(M+H)'.

s364) 119
[3 & 5Bk |*-didemnin A (SPTSAPL1)#54 2%,

SAPLS 8PTSAPL1

#%f8 8PUSAPLI1 #4947 %, A SAPL2 (10mg, 10.700mol)#e
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10

ARG RBRES(1.301, 120mol) 4 Bk, B4k 15088, F34F
MM b & EBR(11mg, 93%), FHARE fE—F sk,

1H NMR (300 MHz, CDCls) § 0.84-0.99 (m, 24H), 1.14-1.46 (m, OH),
1.46-1.78 (m, SH), 1.98-2.19 (m, 3H), 2.34 (m, 1H), 2.54 (s, 3H), 2.91 (m,
1H), 3.00 (s, 3H), 3.08-3.21 (m, 1H), 3.36 (dd, Ji1=4.4, Ja= 14.1, 1H),
3.55-3.64 (m, 2H), 3.66-3.74 (m, 1H), 3.79 (s, 3H), 3.96-4.12 (m, 2H),
4.21 (q, J=6.8, 1H), 4.59 (t, J=5.3, 1H), 4.75 (dd, J1=3.4, Jo= 8.3, 1H),
4.83 (t, J=10.3, 1H), 5.05-5.12 (m, 2H), 5.16 (d, J= 3.4, 1H), 6.30 (t,
J=7.3, 1H), 6.84 (d, J=8.3, 2H), 7.07 (d, J=8.3, 2H), 7.21-7.37 (m, 6H),
7.93 (d, J= 8.8, 1H), 8.08 (d, J=8.8, 1H).

- 13C NMR (75 MHgz, CDCl3) 511.68, 15.28, 15.85, 17.15, 18.73,
21.12, 22.73, 23.66, 24.01, 25.13, 25.33, 26.62, 28.16, 29.92, 31.53,
32.42, 32.90, 34.41, 36.77, 38.86, 41.69, 47.28, 50.12, 55.50, 56.48,
57.51, 59.87, 66.47, 70.75, 81.91, 114.37, 125.25, 125.95, 126.57,
127.54, 129.12, 129.77, 130.06, 130.57, 135.43, 158.88, 168.54,
169.90, 170.70, 171.49, 172.38, 190.41.

ESI-MS Cs¢HyN,0,,S #+H48: 1077.58, FaMa: 1078.5(M+H)'.

k4] 120
[T £ H&]*-didemnin A (SBUSAPL1)#54 &,

e
~Me 0 Me OCN "\

0 0
‘\NH N
DCM
\\NH

SAPL2 8BUSAPL1
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10

iR 8PUSAPLI ¢94-p.7 %, f SAPL2 (10mg, 10.70mol)#w
FARFRBTE(.401, 120mol)H EHF, k4 I8t E, B3 H4
ey a EBROmg, 78%), FHRE#—FLuik,

'H NMR (300 MHz, CDCls) §0.85-0.94 (m, 24H), 1.10-1.80 (m,
24H), 2.03 (m, 1 H), 2.13 (m, 2H), 2.33 (m, 1H), 2.55 (s, 3H), 2.72 (s, 3H),
3.02 (4, J=16.1, 1H), 3.17 (dd, J1=11.2, J2= 14.2, 1H), 8.23-3.40 (m, 3H),
3.62-3.78 (m, 3H), 3.79 (s, 3H), 4.03 (m, 2H), 4.19 (q, J=6.8, 1H}, 4.58
(m, 2H), 4.71 (dd, J1=3.4, J2= 8.3, 1H), 4.82 (m, 1H), 5.00 (m, 2H), 5.16
(d, J= 3.4, 1H), 5.22-5.28 (m, 2 H), 6.85 (d, J=8.8, 2H), 7.08 (d, J=-8.3,
2H), 7.21-7.29 (m, 1H), 7.96 (d, J= 9.2, 1H).

ESI-MS CoHy N0 i+ Hffi: 1041.64, SmlE: 1042.7(M+H)".

KA 121
[T 2 %8k ]*-didemnin A (SBTSAPL1)#52 2,

\(r?\( g ) MQ\{N gm
;E(/“\:)\ \NH

SAPL2 8BTSAPL1

%P8 SPUSAPLI1 #4465 7%, A SAPL2 (10mg, 10.70mol)#e
AARARERTE(1.501, 120mol) A B#F, 15 185, 7247
A G eh8 & BAR(10mg, 86%), FHIE #—F sk,
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1H NMR (300 MHz, CDCls) 50.86-0.97 (m, 24H), 1.14-1.78 (m,
27H), 1.99-2.14 (m, 3H), 2.34 (m, 1H), 2.55 (s, 3H), 2.88 (s, 3H), 3.01 (d,
J= 16.6, 1 H), 3.16 (dd, Jy=11.2, Jo= 14.6, 1H), 3.36 (dd, Ji1=4.4, Jo=
14.2, 1H), 3.49-3.74 (m, 3H), 3.79 (s, 3H), 4.02 (d, J= 6.8, 2H), 4.21 (q,
J=6.8, 1H), 4.58 (m, 1H), 4.70 (dd, J1=2.9, Jz= 8.3, 1H), 4.82 (t, J=10.3,
1H), 5.07-5.12 (m, 2H), 5.09 (d, J= 3.9, 1H), 5.60 (m, 1H), 6.36 (dd,
Ji=5.4. Jp= 8.3, 1H), 6.84 (d, J=8.8, 2H), 7.08 (d, J=8.8, 2H), 7.84 (d, J=
8.3, 1H), 7.91 (d, J= 9.3, 1H).

ESI-MS C4Hy,N,0,,S #+ 44 1057.61, 52R4&: 1080.7(M+Na),
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