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SRR = M HIE 2 DOTIL HIFI5AR . S RAEM

ot BT xgF e KREB® O KREHAC K OB

ELE* Z R"  BEREY B g
(AR SIS RS b WA E R E S s E AR E 071002)
CHERELE RSP R T BT E X E SRR I 201203)
(CHEERFZFEN EE 330006)

WE KB A R BES ARt ik, Wit T B A 2 IREE 1) = Z M M DOTILG b i Bk T4
A DERHIHIR. AAEEE RS ER AR, 25 RNAR] T &R = A e ek 13, F56
(DIPEA)AE N, &P 13 SR EEMEE R AR RN, 1583752 ENREE 1) = 2 It — MR A ) 15a~15k; 1M
FESRIEE(NaH) &R R, AED0 13 B 5 RS BT = Z00 8 e = Z5 e J 088 R 1) SR G52R8 22a~22d.
AR T A4 15 A1 22 % DOTIL RIBEMHIETE, 45 R Bon ik &97E 50 umoleL ' B FHLH rh 5425511 DOTIL
0 TE, Hh b ad 15k A B84 22a TEMERR LT, 1Cs A HIA 25.92 A1 10.59 pmoleL ™", {HIMK T B4 T4
(E)-6-(2-(WRMi-2-3) 2, )7 3E)-3- 8 5 [1,2,4) =M [3,4-b][ 1,340 M BEIHLE M. 20 T XS 2R, &I A
K, WTEERITA B A YIS BRI 2 R A,

K48iE  DOTIL M7, =20k gfnE e =2 JFme I, SRR EUR

Design, Synthesis, and Biological Activities of Novel
Triazolothiadiazole Derivatives Linked with Amino Side Chain
Containing Urea Group as DOT1L Inhibitors

Liu, Na™ Guo, Sigi™* Liu, Junfang® Chen, Yantao® Xu, Xiaoming”

Zhang, Jing® Kang, Yaqing” Luo, Cheng” Chen, Shijie** Chen, Hua™*
(“ Key Laboratory of Chemical Biology of Hebei Province, College of Chemistry and Environmental Science,
Hebei University, Baoding, Hebei 071002)

(* State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Science,
Shanghai 201203)

(“ School of Pharmacy, Nanchang University, Nanchang 330006)

Abstract Based on the drug design method of combination of privileged fragments, a series of novel triazolothiadiazole de-
rivatives linked with amino side chain containing urea group were designed as potential DOT1L (disruptor of telomeric silenc-
ing 1-like) inhibitors. The intermediate 13 with benzyl chloride on triazolothiadiazole structure was synthesized from aromatic
acid through five steps. Under the condition of weak base (DIPEA), the nucleophilic substitution reaction between 13 and
amino chain with urea group resulted in triazolothiadiazole derivatives linked with amino side chain containing urea group
15a~15k, while under the condition of strong base (NaH), the new dimeric structure analogues 22a~22d bearing with tria-
zolothiadiazole-triazolothiadiazine were obtained by intermolecular reaction of two molecules of 13. The inhibitory activities
of compounds 15 and 22 against DOT1L were tested. The results showed that the tested compounds exhibited moderate or
weak DOTIL inhibitory activities at 50 pmoleL™'. Among them, compounds 15k and 22a were the best ones with ICs values
of 25.92 and 10.59 pmoleL ™', respectively, lower than that of the positive control (E)-6-(2-(furan-2-yl)vinyl)-3-phenyl-[1,2,
4]triazolo[3,4-b][1,3,4]thiadiazole (10). The results of docking experiments suggested that the bulky amino-urea side chain
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might be the main reason for the loss of the activities of the compounds, which sterically hindered the molecular from binding

to the DOTIL enzyme.

Keywords DOTIL inhibitor; triazolothiadiazole; triazolothiadiazine; nucleophilic substitution

DOTIL( K i B PT BR TPk 1) 2 —MA S SET
(histone lysine methyltransferases)&h #4451 2H & i &
1% B H B R (HKMTS), B4 ML T A% /M 1)
HEEE H3 _E#is e 79 (H3K79)H B XA = Fi 34k, S-
BRHF-L- R R (SAM)E N H EEfE R, 7E HKMTs 1EH
oK H IR RS B, A B B N R S-RR
H-L-m 2B @ BR(SAH)(E DI DOTIL & It 5%,
A LIS E HOXA9 5 MEIS] &Ik, B RIESIE R A ML
J(Mixed Lineage Leukemia, MLL)J &4, A iXFiolt:
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Figure 1 Structures of SAM, SAH, and DOT1L inhibitors
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DOTIL #iliE v, KHE I v B4 & st Jris,
SEG F WA T OB I B G DR 1 v R O 1
&Y 824, IR T RAFH DOTIL #H]iG 1, H 2%
MO = T A A P T IR A S 1

TR TAERA b, R &9 9 A1 10 H ) = 2 Mk - g
TR EEMRE S SAM i SRR, B, A
PRI R B S A et Tk, fsTH& Bl i i
B B NREE ) — S R nsE T AR, IR
A DOTIL B &, CAHAR I & 201 DOTIL 41
il 7).
1 GHR5TR
1.1 EREREN=ZAWHE—MWLEY 15a~15k
B & B

SRR TIER), D5 &R 11 N ER, S

oo R TERALER(CS,) sk K& kR U 25 e b,
123 451 -5 FE-1,2,4- = AT A 12, (E =SS

T, & 12 5RCBKH G5 EEFEN =5
M JEIE — RO PR (AIAA 13, S9RRME SR, LAY 13a
A1 13b 73595 O RS AREE 14 F1 1614, L3R
N T BAREE Y 15a~15i (Scheme 1).

N RER LR R BUREEHE, BT EBIE(Boc)ff
P 3-EILRNE 17 5 13b RASEZBUC RN, BRYES%
PR BEER Boc G A3 2L &4 18, F5 4-5U T FEIEIE 748
FRlE 19 B, AR T B AR &4 15§ (Scheme 2). 1th4h,
PL Boc R4 2 A 13b N JERL, 2 B [FRE D R
B TACEY 21, G5 19 [ N5 F8 SURFESE 14k
A 15k (Scheme 3). HT& 55 7 &N R SIS,
VR L] . SRR R, A R R
JIRFEHE (I P4,

1.2 ZFMEHIE T MGE = FMHIE T RITEY 22a~
22d BIE Ak

TEG A EY) 15a B, SIS LB (NaH) %44 T,
&Y 13a AR ELIREE 14 ASRESONH 4 HAsL &9

N-<
N
e /7 \__ NN CICH,COOH @—( B\
RE | — ¢ | o = W a:R=H; b: R = p-N(CHa)y
X RA= /N gy FOCl, 100°C N ¢: R=m-OCHg; d: R = 0-CH;
COOH HoN \&
2 13a~13d Cl
11 12 N CFs
CFs NN
N HN
o] DIPEA, THF, 50 °C N HN
13a + )L H _— 5 N S
FiC N7 NS N \& ~/ 0 CF3
H H N
\
14 R’
15a~15b a:R'=Me; b: R = Et
N-N
4
i\ HN—( >—§
0 H DIPEA, THF, 50 °C N HN—(
13a + J\ N N= /—Q’y o)
A R
R c:n=1,R'=Me; d:n=1,R'=Et;
16 15¢ ~ 15e en=2R'=Et
\ N-N
PO~
0 ’ DIPEA, THF, 50 °C NN HN—
13b + J\ N N= (y (o)
N ”/\9: SR \<—N "
16 Rt fin=1,R'=Me;g:n=1R"=Et

e p = 1= iy = 1= .
15f ~ 15i h:n=2,R"=Me;i:n=2,R' = Ef;

B 1 (&M 15a~15i &%

Scheme 1 Synthesis of compounds 15a~15i
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Scheme 2  Synthesis of compound 15j
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N
N\ S
NHBoC 1y pIPEA, THF, 50 °C
13b + NH
(2) TFA, DCM, r.t.
NH
20 21 NH,

TEA, r.t.

),_
15k

B3 EW 15k K
Scheme 3  Synthesis of compound 15k
15a, /24K T 13a 1) =554 22a (Scheme 4). Fifi
J&, EAEL 13a A5k, =i NaH &4 N7 &P 1 h,
BRA R 22a F1—ANARAEHE L IT 73 B IR =451, T
HeRkpid, HRNEEAS, RH 31.7%. &%
FARR, UK T RN AREK 2 3 h, YZa]
15 70.5%. EMFERIZIET, 251E0 13b~13d A5,

R AR TR R 22b~22d. %K AE
D K 2 ST A R e e

FEME IRIRATAEY). UL S 22¢ NS5 H % N, &
o HEE e A S TR C22H18C1N80282
(IM-+H]"), BIH5FHEENR L —ANEE. @il 'H,
'H-COSY 1 HSQC 4 ILIR(NMR)EMiE C. H
SR E, At 6 6.26 AL FRIERNERIE T 6 36.8 4b
LR TN - ﬂ%ﬂaﬁﬁf HE—ilid HMBC i
A — LSS AH S S (& 2), 1 C-9'. C-8. C-9.

C-10/10-H LA C-10's C-9/10-H %5, HiFEL&Ynas#yhn

K 2 .
s—<\

C>_<* NaH, THF ,\

§<\ Tice bath N N‘N
cl R
13a~13d N\ / 22a ~22d

a: R=H; b: R = p-N(CH3),; ¢: R = m-OCHg; d: R = 0-CH3

BR 4 &Y 22a~22d 14
Scheme 4 Synthesis of compounds 22a~22d

HE AT BE 19 e M ALFEE AN Scheme 5 Fizn: 13a AR HIHR
JRFSEA% PR, Eﬂ”ﬁ%*ﬁ?*iﬁ??ﬁﬁﬁ‘]*ﬁ%?%ﬁﬁ@
AET, A, mIEE TR, ST 5 ERE
FHIER“ARAL7, ﬁ@iﬂ‘iﬁﬁ’]ﬁ@?ﬁfﬁmjﬁ 5 5% NaH
FRIE BRI LA, 5 BT PG 3 = e R
=R M I E T ESRAL B 22a.
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1.3 1£&4) 15 122 B9 DOTL HN&I5EM:

AT AL S ) 15a~15k Al 22a~22d 47T
DOTIL BEMliE R, (A2 10 NFHMEXTE. 50
pmoleL ™" ¥ EE IR 75% L B b &4, 3B
TH ICs i, SRNFE 1. B 1 a5, Friiie s
50 pmoleL " i k2 R ILH 25 B 55 1) DOTIL #if i
PE, ST BHEXGT IR AL A4 10 FOBEHITE P, SokHdm
FIWE(ICso)E N 7.25 pmoleL™". ¥IB IR R R0 Hr
FEH, =GR T R AR 0 P 3 A ) R R A ) AR A
BK, "TRAMT T EBNES, SRS RS
VDI T B T P AL A . & SRS BE ML &
15k, £ 50 pmoleL ™' i} H DOTIL ST A 79.62%,
ICso fH4 25.92 pmoleL ™', JEHEAN LT, IXTTREZ 15k
HHAN BT S e K MR R, AR TS5 DOTIL
dity, FEURTERSCA ISR, R 22a~22d 1E 50
pmoleL ' B R I H — & I DOTIL ##iE 1, Hrb22a
T T BT BRI HE 2, 1Cso N 10.59 pmoleL ™', &
Bl P94~ — SR S P B 1, $RORIX AT e AR — 2
FrEEKI DOTIL #IF. 3#E—25 1A B YW 78 IEAE
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#£1 &Y 15a~15k F122a~22d () DOTIL & HE
Table 1 DOTIL Inhibitory activity of compounds 15a~15k
and 22a~22d

Compd Inhibition ~ ICsy/ Comp Inhibition ~ ICsy/
" rate/% (pumolsL™") " rate/% (umoleL™")
15a 31.35 — 15b 11.04 —
15¢ 0.32 — 15d 3.21 —
15e 11.35 — 15f 50.27 —
15¢ 22.02 — 15h 37.43 —
15i 62.35 — 15j 55.47 —
15k 79.62 25.92 22a 86.16 10.59
22b 69.86 — 22¢ 47.12 —
22d 39.36 — 10 86.71 7.25
“Tested concentration at 50 pmoleL ', “— undertermined.

1.4 144910, 15i, 15k, 22a 1 DOTIL gy &1EX 45
#r

NTEEMH TSP 100 15k, 151 F1 22a [
MK R, @idn gl Tk 4 MeEwS
DOTIL i a] fig 45 &R L &4 15k F1 151 4544
&5 EPZ004777 (2, B DAL LR EE, ATl
HHERIK T 7 DOTIL 5 EPZ004777 (E &4
FJ(PDB ID:4EKD)!", 45 S aniE 3 fios. 45 Al i
R ALEY) 10, 15k, 151 £ 22a B RERTHE 5 4E DOTIL
1) SAM Z54 148, S5HAb S YAHEL, BEPEX LA
W10 [ = e e M () TR PRI L TR N
BHHNIR, [FN IS F243 B4 Pi-Pi HERUH HAE
H, Wi fES&4 10 feEiFH A4 DOTIL ) SAM
ZEA TS LAY 22a 1 =F M FE —ISERE I =R

M e R R AIOR, A Gk NGB 4 G AR SO E
W, X5 SRIMAR ) 10 WE VLT 22a 45 R —8 Xt
TERARIEMREENATAEY) 151 M1 15k 1105, HEEEAR
WBE 2 A7 BHECK, TMEHAZ Gt SAM [ LE {2
A48 I H =% MR EARFRH, B 55 IEHM NN-
TSR, 115 151 A1 15k FOSEPEESS T 10 A1
22a; {HALEW) 15k HFEASBUT KRS, A F)
TFTHE DOTIL 454, 115 15k KISt T &9 151
).

2 i

WAL B s & 2 B, W& i T 8
(34 P A R R TR 1) = e I T AE ) 15a~15k,
DA B = 5 Mo I W 3 — G M B R R EE R T AR
22a~22d. HLEWHE 50 pmoleL ™' I, FILH A5 BHL
5517 DOTIL #fEYE, a9 15k MR
22a 5 AT G, PSS T B U AT AR, 1Cs (7
BA 25.92 F110.59 pmoleL ™", 43 Xt I6 iR, &
JORANBE ) 2 1) BHL AT BEBELAS T 0y 7 SRR 45 &, BUEIL
TGP

3 SCIEES
3.1 5

15 55 B SGW® X-4 S AMUA s A Gl FE TR AR 1 ) 525
it 3L9R 1% Fil BRUKER AC-P600 (600 MHz) #% ff 3%

B

FZZ% (ﬁ
~o10 Y136

F223 } F223 .5 g SN F223 S ﬁ
Y136 / ﬂ Y136 “ !
15i 15k 22a X336

B3 EMEAGY S DOTIL SR
Figure 3 Putative binding poses of the active compounds
(A) Compounds 10, 15i, 15k and 22a were aligned with SAM (salmon) in the SAM binding pocket of DOT1L (4EKI); (B) 10; (C) 15i; (D) 15k; (E) 22a
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##1% . Brucker advance IT 400 FT-NMR Y% R IEIRIL,
BN TMS; % (ESD Agilent G6300 BT BFBRUM i i
ECFAX; 2 HEB S (ESD) A FTICR-MS (Ionspec 7.0T)
R REACI E; EHT AR (200~300 B) N Sl
TR AR TAE B H AR5 e A b 4l oK
B TR, KON —IREEEK.

32 ZWHE

3.2.1 b4 13a~13d 894 5%

b &4 122 (3.8 g, 20 mmol)Fl 60 mL =54 EU &
F 250 mL FJEEHEH, A 12 equivE A LRIHEE
100 ‘CJe¥i 10 h. 772 AR (TLC)R M s M 58 4, N
50 mL 7KK =SUARE, SRE H 40% S A AT Al
W AR, A AR G E AR, R HE. JEUER K10
mLX2)¥ek, REHENDEINCKR L) @ V(IZE R
Fi)y=1 . 10113 254 13a.

FARFE R 5%, 3 BI0L 12b~12d AERL, B3] T
FHRLT=4) 13b~13d.

6-(5H 3E)-3- K FE-[1,2,4] =M I [3,4-b][1,3,4]E —
Me(13a): LR, P2 53.2%. 'H NMR (600 MHz,
CDCly) 6: 8.22 (d, J=8.4 Hz, 2H), 7.46 (d, J=6.6 Hz,
3H), 4.84 (s, 2H); *C NMR (100 MHz, CDCl;) 6: 166.0,
154.6, 146.5, 130.5, 128.9, 126.3, 125.2, 39.6; HR-ESI-
MS caled for CjoHgCIN,S [M+H]" 251.0158, found
251.0153.

4-{6-(FF HE)-[1,2,4] =M H[3,4-b][1,3,4] 05 —g-3-
F-NN-ZHEIR(13b): B AE R, 723 51.0%. m.p.
166.5~167.7 ‘C; '"H NMR (600 MHz, CDCl;+CD;OH)
d: 8.01 (d, J=9.0 Hz, 2H), 6.71 (d, J=8.4 Hz, 2H), 4.86
(s, 2H), 2.99 (s, 6H); “C NMR (100 MHz, CDCl;+
CD;OH) 6: 169.8, 157.7, 155.7, 151.2, 131.5, 115.7, 115.6,
115.4, 43.7, 43.4; HR-ESI-MS calcd for C;,H;3CINsS
[M+H]" 294.0580, found 294.0586.

6-( 5 2)-3-(3- FH AR L DR 6)-[1,2,4] = ML I [3,4-b]-
[1,3,4]8 —M(13¢): AR, 1= 49.7%. m.p. 124.7~
125.5 °C; 'H NMR (600 MHz, CDCl3) 6: 7.84 (d, J=24.0
Hz, 2H), 7.40~7.38 (m, 1H), 7.00 (d, J=6.0 Hz, 1H),
4.85 (s, 2H), 3.86 (s, 3H); *C NMR (150 MHz, CDCl;) §:
166.0, 159.9, 154.6, 146.4, 130.0, 126.4, 118.7, 116.8,
111.4, 55.5, 39.6; HR-ESI-MS calcd for C;;H;,CIN,OS
[M+H]" 281.0264, found 281.0272.

6- (& ) -3-(41 F 2K L) -[1,2,4] =M FF[3,4-b][1,3.,4]
WBE Ik (13d): B, 7% 57.8%. 'H NMR (600
MHz, CDCLy) d: 7.76 (d, J=7.8 Hz, 1H), 7.39 (t, J=7.8
Hz, 1H), 7.35 (d, J=7.2 Hz, 1H), 7.31 (t, J=7.8 Hz, 1H),
4.80 (s, 2H), 2.53 (s, 3H); *C NMR (150 MHz, CDCl;) §:
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165.7, 154.1, 147.1, 138.1, 131.3, 130.5, 129.4, 125.9,
124.4, 39.6; HR-ESI-MS calcd for C;;H,,CIN,S [M+H]"
265.0315, found 265.0322.

322 b4 15a~—15i 694 A%

F 50 mL BJEFEHF, FREL 13a (0.1 g, 0.5 mmol )i
T 15 mL PUSPRIE(THE)F, TN NN-—5FHHE 2%
(DIPEA, 348 uL, 4.0 equiv.)f&3EAREE 1474 (02 g, 1.2
equiv), FHEZE 50 C/ 36 h. TLC Wl b 5E 4 )a,
Jie 2 2% THE. 5B 10 mL & P eis iR, W
0.1 mol/L #:FR(5 mL X 3)FI7K(5 mL X 3)¥k, PATC/KIRIR
BT, IR R B AR Bk S BN LR &
fig) D MR R =2 D 11153 A A AL &) 15a.

FAE 7, 2 HIBL 13a A1 13b, DK S IR SE
14 A1 16> JERL, 15 EIH B4 15b~15i.,

1-[3,5- = (=3 T R ) 2R A )-3-{2- { Y 2k [(3- 2R 2 -
[1,2,4] =W 3:[3,4-b][1,3,4] WE - k-6-L) I B 1R 3 ) 2
By IR (15a): A [ &, 77 % 33.4%. mp. 1463~
147.8 “C; '"H NMR (600 MHz, CDCly) 6: 9.41 (s, 1H),
8.12 (d, J=7.8 Hz, 2H), 7.97 (s, 2H), 7.49~7.44 (m, 3H),
7.38 (s, 1H), 6.92 (s, 1H), 3.92 (s, 2H), 3.55 (m, 2H ), 2.80
(t, J=5.4 Hz, 2H), 2.43 (s, 3H); *C NMR (150 MHz,
CDClLy) 6: 174.6, 155.6, 155.0, 146.5, 141.8, 132.0, 131.8,
131.1, 129.2, 126.3, 124.5, 1242, 122.4, 117.9, 114.8,
57.2, 57.1, 43.2, 38.2; HR-ESI-MS calcd for Cp,HaoF¢N5-
OS [M~+H]", 544.1354, found 544.1352.

1-[3,5- = (=5 P 2 ) IR L 1-3- {3 { P B [(3- % 4 -
[1,2,4] =W F:[3,4-b][1,3,4] W — Wk-6-35) I L1 3 A
FEL R (ASb): A B [E AR, 2% 35.8%. mp. 1783~
179.3 °C; '"H NMR (600 MHz, CDCl;) d: 8.05 (d, J=7.8
Hz, 2H), 7.96 (s, 2H), 7.42 (d, J=7.2 Hz, 1H), 7.40~7.36
(m, 3H), 6.99 (s, 1H), 4.05 (s, 2H), 3.54 (d, J=4.2 Hz,
2H), 2.94 (s, 2H), 2.78 (q, J=6.6 Hz, 2H), 1.10 (t, J=6.6
Hz, 3H); “C NMR (150 MHz, CDCl;) 6: 176.0, 155.7,
154.9, 146.3, 141.9, 132.0, 131.7, 130.9, 129.1, 126.2,
124.4, 124.2, 122.4, 117.9, 114.7, 53.9, 53.8, 39.1, 29.7,
11.6; HR-ESI-MS caled for Ca3HyF¢N,OS [M+ H]"
558.1510, found 558.1505.

1-[4-CGRUT 38) K 3 1-3- {2-{ I JE [(3- 2R [ 1,2,4] =M
FH[3,4-b][1,3,4] W — M -6-FE ) F IR | &3 L 225 L IR (15¢):
HE AR, 7% 58.0%. m.p. 101.9~103.7 “C; 'H NMR
(600 MHz, CDCl3) d: 8.27 (d, J=12.0 Hz, 1H), 8.19~
8.151 (m, 2H), 7.45~7.44 (m, 3H), 7.33 (d, J/=8.4 Hz,
2H), 7.25 (d, J=9.0 Hz, 2H), 6.31 (s, 1H), 3.83 (s, 2H),
3.46 (dd, J=6.0 Hz, J=10.8 Hz, 2H), 2.70 (t, J=5.4 Hz,
2H), 2.36 (s, 3H), 1.26 (s, 9H); *C NMR (150 MHz,
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CDCly) d: 174.0, 156.6, 145.6, 137.0, 130.5, 128.9, 126.3,
125.8, 125.2, 119.6, 57.4, 57.1, 42.8, 37.9, 34.2, 31.4;
HR-ESI-MS caled for Cp4H3N,0S [M+H]" 464.2232,
found 464.2238.

1-[4-GRUT 3E) I ]-3-2-{ L FE[(3-F8 Fk-[1,2,4] =k
I [3,4-b][1,3,4] W —ME-6-JE) FH 3L 1 & 5L ) £ 38 IR (15d):
H @ EAR, 7% 47.6%. mp. 178.0~181.3 ‘C; '"H NMR
(600 MHz, CDCl;) 0: 8.36~8.28 (m, 1H), 8.15 (dd, J=
2.4 Hz, J=6.0 Hz, 2H), 7.42~7.41 (m, 3H), 7.31 (d, J=
9.0 Hz, 2H), 7.24 (d, J=8.4 Hz, 2H), 6.37 (d, J=4.2 Hz,
1H), 3.91 (s, 2H), 3.42 (q, J=5.4 Hz, 2H), 2.77 (t, J=6.0
Hz, 2H), 2.66 (q, J=7.2 Hz, 2H), 1.26 (s, 9H), 1.02 (t, J=
7.2 Hz, 3H); *C NMR (150 MHz, CDCl;) §: 175.6, 156.6,
154.9, 146.0, 145.5, 137.0, 130.4, 128.9, 126.3, 125.7,
125.2, 119.6, 53.7, 53.6, 48.7, 38.4, 31.4, 11.7; HR-ESI-
MS caled for C,sH3;N,0S [M~|—H]+ 478.2388, found
478.2391.

1-[4-(GFUT 38) 2K 3 1-3-{3-{ £ FE[(3- TR FE-[1,2,4] =M
F[3,4-b][1,3,4]WE — Wk -6- ) F B 50 25 ) T4 25 L IR (15e):
HEHR, 7% 38.8%. '"H NMR (600 MHz, CDCl;) o
8.18 (t, J=4.8 Hz, 2H), 7.99 (s, 1H), 7.46~7.44 (m, 3H),
7.27 (d, J=1.8 Hz, 1H), 7.26 (s, 1H), 7.22 (d, J=8.4 Hz,
2H), 6.31 (t, J=5.4 Hz, 1H), 3.83 (s, 2H), 3.33 (dd, J=6.0
Hz, J=6.6 Hz, 2H), 2.69 (t, J=7.2 Hz, 2H), 2.65 (q, J=
7.2 Hz, 2H), 1.78~1.73 (m, 2H), 1.25 (s, 9H), 1.04 (t, J=
7.2 Hz, 3H); *C NMR (150 MHz, CDCl;) d: 175.8, 156.6,
154.8, 146.0, 145.4, 136.9, 130.4, 128.9, 126.3, 125.3,
119.5, 53.4, 51.4, 48.1, 37.8, 34.1, 28.0, 11.7; HR-ESI-MS
caled for CyHyuN,OS [M + H]©  492.2545 found
492.2538.

1-[4-(FUT ) 28 13- {2-{[(3-(4-( — W L | HE) 7%
FE)-[1,2,4] =M H[3,4-b][1,3,4]15E - ME-6-3L ) FF L (T 36
A OEYIRASH: AR, 75E 64.0%. mp.
125.7~127.3 ‘C; '"H NMR (600 MHz, CDCl;) d: 8.42 (s,
1H), 8.03 (d, J=9.0 Hz, 2H), 7.36 (d, J=9.0 Hz, 2H), 7.25
(d, J=9.0 Hz, 2H), 6.70 (d, J=9.0 Hz, 2H), 6.46 (t, J=5.4
Hz, 1H), 3.82 (s, 2H), 3.48 (dd, J=5.4, 10.8 Hz, 2 H), 3.00
(s, 6H), 2.71 (t, J=5.4 Hz, 2H), 2.36 (s, 3H), 1.27 (s, 9H);
C NMR (150 MHz, CDCl;) d: 172.8, 156.8, 151.6, 146.8,
137.2, 127.6, 125.7 119.5, 119.5, 112.6, 111.7, 57.3, 57.1,
42.8, 40.1, 37.9, 34.2, 31.5, 29.7; HR- ESI-MS calcd for
CaH3sNgOS [M+H]" 507.2654, found 507.2655.

1-[4-(FUT ) K -3-{2-{[(3-(4-( — W L | HE) oK
FE)-[1,2,4] =M H[3,4-b][1,3,4] 158 —ME-6-3L) L HE (23
A LA IRASg): A B AR, 7% 63.6%. m.p.
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179.8~181.3 C; '"H NMR (600 MHz, CDCl;) o: 8.25 (s,
1H), 8.02 (d, J=8.4 Hz, 2H), 7.33 (d, J=7.8 Hz, 2H), 7.25
(d, J=7.8 Hz, 2H), 6.69 (d, J=8.4 Hz, 2H), 6.40 (s, 1H),
3.92 (s, 2H), 3.46 (d, J=4.8 Hz, 2H), 3.00 (s, 6H), 2.80 (s,
2H), 2.68 (q, J=6.6 Hz, 2H), 1.27 (s, 9H), 1.04 (t, J=6.6
Hz, 3H); °C NMR (150 MHz, CDCl;) &: 174.1, 156.5,
151.5, 146.7, 145.8, 136.8, 127.6, 125.8, 125.7, 120.2,
112.7, 111.7, 53.7, 53.6, 48.8, 40.1, 38.5, 34.2, 31.4, 29.7,
11.8; HR-ESI-MS caled for C,;H3;NgOS [M + H] ©
521.2811, found 521.2816.

1-[4-CRUT ) 26 2 1-3- {3 {[(3-(4-( — T b i 0 ) ¢
FE)-[1,2,4] =M H[3,4-b][1,3,4]05E - ME-6-3L ) FF L (T 366
RN A IR@Ash): [ AR A&, 77 % 38.5%. mp.
205.4~206.7 ‘C; "H NMR (600 MHz, CDCl;) J: 8.07~
8.04 (m, 3H), 7.29 (d, J=8.4 Hz, 2H), 7.21 (d, J=8.4 Hz,
2H), 6.72 (d, J=9.0 Hz, 2H), 6.37 (t, J=4.8 Hz, 2H), 3.73
(s, 2H), 3.35 (dd, J=6.0, 12.0 Hz, 2H), 3.01 (s, 6H), 2.64
(t, J=6.6 Hz, 2H), 2.30 (s, 3H), 1.78~1.74 (m, 2H), 1.44
(s, 2H), 1.24 (s, 9H); C NMR (150 MHz, CDCl3) o:
173.1, 156.7, 153.8, 151.6, 146.8, 145.1, 137.2, 127.6,
125.6, 119.4, 112.6, 111.7, 57.1, 55.1, 42.4, 40.1, 37.6,
34.1, 31.4, 28.4, 27.9; HR-ESI-MS calcd for Cy7Hs7- NsOS
[M+H]" 521.2811, found 521.2813.

1-[4-(AUT ) HHE 13- (3-{[(3-(4-( — W 2 2 ) K
F)-[1,2,4) =M 5 [3,4-b][1,3,4]WE - I-6-J5) FH L (2 5)
AL R Qs B EE A&, 7 33.7%. mop.
174.5~175.8 °C; '"H NMR (600 MHz, CDCl;) o: 8.34 (s,
1H), 8.03 (d, J=9.0 Hz, 2H), 7.30 (d, J=2.4 Hz, 2H), 7.20
(d, J=8.4 Hz, 2H), 6.69 (d, J=9.0 Hz, 2 H), 6.59 (s, 1H),
3.78 (s, 2H), 3.31 (d, J=4.8 Hz, 2H), 2.98 (s, 6H), 2.67 (t,
J=17.2 Hz, 2H), 2.60 (q, J=7.2 Hz, 2H), 1.75~1.70 (m,
2H), 1.24 (s, 9H), 1.00 (t, J=7.2 Hz, 3H); >C NMR (150
MHz, CDCly) d: 174.7, 156.8, 153.8, 151.5,146.7, 144.8,
1373, 127.6, 125.6, 119.1, 112.6, 111.7, 77.4, 77.3, 77.2,
77.0, 53.3, 51.3, 48.1, 40.1, 37.8, 315, 29.7, 27.9, 11.7;
HR-ESI-MS caled for CysHyoNsOS [M-+H]" 535.2967,
found 535.2970.
3.2.3 b4 155 4= 15k 694 mk

F 50 mL [ B, FREL13b (0.3 g, 1.0 mmol)i&
F 15 mL PYERRM(THF)H, I DIPEA (661 pL, 4.0
equiv.) NEHFRF], LK R-3-(GRUT S FRFE R FEL)IRIE(17)
(0.2 g, 1.2 equiv.), FHEZE 50 ‘CJxM 36 h. TLC Ml )
N5E4JE, WEZEFRZ: THE 5B 10 mL 48R LB
fift, HUCH 0.1 mol/L #5FR(S mL X 3)F1/K(5 mL X 3)¥k,
DLJC 7K B B 4 T Ji, TR A0 159 5k B W 2 0k R il A 7 15
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NI CHE) - M LR =1 6], 152IIRNEH F2
BT E R AL I (Boo) RY 1 1 A [E 144k & 4.

T 25 mL BFJEEIRS, PRI BRI EP0.5 g, 1
mmol)¥& T 4 mL &L, IIA 2 mL =%BAER, =i
THEE. TLC WM EA S, TRARE AR L=
BESTER. SREMR ABE A B V(P EE) - & F k)=
1 2 1013 BTG B HPR 59 18.

FREUL &40 18 (0.4 g, 1 mmol) T 25 mL B JE B,
I 5 mL = Z(TEA)AT 1.7 mmol/mL % KU T 3 5
FRIE 19 (720 pL, 1.2 equiv.), =SB 0.5 h, TLC &%
4R SRR ) 2R R K VR A (5 mL X
NEEL, WA LR A, FCKBREREN T8 MU S,
WA B IR AR A S B [ L R O BR)
VCAH =1 1], 53 A ARy 15j.

AR 7732, LA 13b A Boc M4 A2 1 20
LG RRL, SR EY) 21, 1930 T R H A5 =4
15Kk.

(R)-1-[4-(FUT ) HHE]-3- {1-{ {3-[4-(— I REEHE) K
FE1-[1,2,4) =M F[3,4-b][1,3,4] 15 163} FJE L DR -
3-FIR@ASH: AR, 7% 60.0%. '"H NMR (600
MHz, CDCl;) 0: 8.40 (s, 1H), 8.09 (d, J=8.4 Hz, 2H),
7.31 (d, J=8.4 Hz, 2H), 7.22 (d, J=8.4 Hz, 2H), 6.72 (d,
J=8.4 Hz, 2H), 6.32 (s, 1H), 4.03 (s, 1H), 3.70 (s, 2H),
2.98 (s, 6H), 2.92 (s, 1H), 2.85 (s, 1H), 2.43 (s, 3H), 1.68
(s, 2H), 1.49 (d, J=28.2 Hz, 2H), 1.23 (s, 9H); *C NMR
(150 MHz, CDCl3) o: 172.0, 155.9, 153.9, 151.6, 146.9,
145.4, 137.0, 127.6, 125.7, 119.7, 112.7, 111.8, 59.2, 57.6,
53.9, 45.7, 40.1, 34.2, 31.4, 29.4, 22.4; HR-ESI-MS calcd
for C,H3,NgOS [M+H]" 533.2810, found 533.2804.

3-[4-CGRUT HE) A I ]-1-{2- {3-[4-(GRUT FE) R IR 3L
Lo -1-{{3-[4-( = W e & BR ) R R )[1,2,4] = M 5F
[3,4-b][1,3,4]WE —M-6-3L ) FH L R(15K): (A (Bl Ak, 7=
K 23.7%. m.p. 155.3~155.9 C; '"H NMR (400 MHz,
CDCly) 0: 7.64 (d, J=8.4 Hz, 2H), 7.52 (s, 1H), 7.32 (d,
J=2.8 Hz, 4H), 7.14 (s, 4H), 6.62 (d, J=8.4 Hz, 2H), 5.81
(s, 1H),4.81 (s, 1H), 4.30 (s, 1H), 3.57~3.19 (m, 5H), 2.89
(s, 6H), 1.21 (d, J=6.0 Hz, 18H); *C NMR (100 MHz,
CDCly) 6: 167.7, 161.9, 156.7, 156.2, 151.6, 151.5, 145.7,
136.2, 129.8, 128.8, 126.7, 126.1, 125.7, 120.0, 112.3,
111.6, 40.0, 34.6, 34.2, 31.4, 31.2; HR-ESI-MS calcd for
C36H46NoO,S [M+H]" 668.3495, found 668.3496.

324 b 22a—22d 894 &

FREVE LI (NaH, 0.2 g, 4.0 equiv.) T 25 mL [ Vil
o, A 5 mL THF, K MHFE 10 min, WIS
13a (0.3 g, 1 mmol)FIPUZIEIIAE 5 mL, ZkELikin ok
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R [R 3 h, TLC Faill fe S 45 . I 4 K NaH, i
B MEFEENT B V(R ) - & T k)=
1:10), 15335 (4 22a.

FARFE R 3%, 43 3ILL 13b~13d AJERL, 53T
FHRLA H bRr=4) 22b~22d.

6-(F H 28)-3- 2R L -7-(3- K 2L [1,2,4] = M JF[3,4-b]-
[1,3,4]ME —Me-6-3L)-TH-[11,2,4] =M 3F[3,4-b][1,3,4]4E —
1%(22a): A AFEK, 723 70.5%. mp. 131.4~132.6 C;
'H NMR (600 MHz, DMSO-d) d: 8.15~8.13 (m, 2H),
7.81 (d, J=7.8 Hz, 2H), 7.65~7.64 (m, 3H), 7.36 (t, J=
7.2 Hz, 1H), 7.10 (t, J=7.8 Hz, 2H), 6.28 (s, 1H), 5.05 (s,
2H); *C NMR (150 MHz, DMSO-d;) J: 164.6, 154.9,
154.0, 150.8, 144.8, 139.3, 130.8, 130.3, 129.0, 128.8,
127.7, 125.3, 125.2, 124.9, 44.9, 36.1; HR-ESI-MS calcd
for C,0H4CINsS, [M+H]" 465.0471, found 465.0476.

4-{6-{6-( & FH FL)-3-[4-( = H 3 & ) # H-7H-
[1,2,4] =W H:[3,4-b][1,3,4] W W& -7-F5 ) -[1,2,4] =M If
[3,4-b][1,3,4]%E — W3- FE VN N- — HI FE FK i (22b): #5f
A, 773 68.2%. m.p. 178.2~180.3 “C; 'H NMR (600
MHz, DMSO-dy) J: 8.13 (d, J=8.4 Hz, 2H), 7.57 (d, J=
8.4 Hz, 2H), 6.92 (d, J=9.0 Hz, 2H), 6.2 (d, J/=8.4 Hz,
2H), 5.05 (s, 2H), 3.02 (s, 6H), 2.80 (s, 6H); *C NMR
(150 MHz, CDCl;+CD;0D) d: 162.9, 153.4, 152.4, 152.0,
151.7, 138.4, 129.5, 127.2, 111.7, 111.6, 111.2, 45.2, 39.7,
39.6; HR-ESI-MS caled for C,yHpCINy S, [M+H] "
551.1315, found 551.1312.

6-( U 5E)-3-(3- W A L 8 8 )-7-[3-(3- W AL R ) -
[1,2,4] =M Hf[3,4-b][1,3,4]E - I-6-F£1-7TH-[1,2,4] =M
I [3,4-b][1,3,4] B 182 (22¢): F O EAK, PP F 77.4%.
m.p. 128.0~130.8 °C; 'H NMR (400 MHz, DMSO-d) J:
7.67~7.63 (m, 2H), 7.54~7.50 (m, 1H), 7.32 (d, J=11.4
Hz, 1H), 7.20 (dd, J=3.0 Hz, J=9.0 Hz, 1H), 6.98 (dd,
J=3.0 Hz, J=12.6 Hz, 1H), 6.90 (t, J=12.0 Hz, 1H), 6.26
(s, 1H), 5.06 (d, J=1.8 Hz, 2H), 3.82 (s, 3H), 3.71 (s, 3H);
C NMR (100 MHz, DMSO-d;) 0: 165.4, 159.9, 159.3,
1542, 151.2, 145.3, 139.7, 130.6, 130.3, 126.8, 126.6,
120.6, 118.0, 116.9, 116.8, 113.5, 110.1, 55.8, 55.6, 45.3,
36.8; HR-ESI-MS calcd for C,,H;3CINgO,S, [M—i—H]+
525.0682, found 525.0689.

6-(F 1 JE)-3-( 41 FE 2K 3)-7-[3-(4F H R 22 )-[1,2,4] =
e I [3,4-b][1,3,4] WE — Mk -6~ FE ]-7H-[1,2,4] = W Jf
[3,4-b][1,3,4]ME " IBE(22d): ¥HE[EE, 75K 75.4%. m.p.
205.4~206.7 C; 'H NMR (400 MHz, DMSO-d;) o:
7.48~7.40 (m, 3H), 7.35 (d, J=11.4 Hz, 1H), 7.30 (d, J=
11.4 Hz, 1H), 7.23 (t, J=11.4 Hz, 1H), 7.17 (t, J=12.0
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Hz, 1H), 7.08 (d, J=10.8 Hz, 1H), 6.24 (s, 1H), 4.86 (d,
J=6.4 Hz, 2H), 2.21 (s, 3H), 2.05 (s, 3H); *C NMR (100
MHz, DMSO-ds) J: 165.4, 154.6, 153.4, 152.4, 146.4,
138.7, 138.3, 137.7, 131.4, 131.1, 131.0, 129.9, 126.5,
126.0, 125.2, 124.9, 45.4, 37.0, 20.5, 20.0; HR-ESI-MS
caled for C,H;gCINgS, [M—i—H]+ 493.0784, found
493.0787.

3.2.5 DOTIL #p#] & X,

DOTIL BEIH3E @ AlphalISA BEG S5 #E47
il 525 Buffer (50 mmoleL™" Tris-HCI, pH 8.0, 150
mmolsL " NaCl, 3 mmolL "' MgCl,, 0.1% bovine serum
albumin, BSA)#i B 5 ILAY 15a~15k Al 22a~22d
(50 umolsL™ ") 54i{L#3 FIf) DOTIL £ 4(80 nmolsL ")
i NE] 384 FLAR(white opaque OptiPlate-384, Perki-
nElmer) 1, FiRMWE 10 min. [ NAERFMA 1
pumolsL ™' SAM (AdoMet)fil 0.25 ng #% /M (Reaction
Biology), Zi#¥ & 30 min. A5 S MNAK R NN &
ik Buffer (50 mmoleL™' Tris-HCI, pH 7.4, 1 moleL™"
NaCl, 0.1% Tween20, 0.3% poly-L-lysine), ={RiFH 15
min 2 IEEEE RS (A SEIRAAR RN H3 524k
HEER A H3K 79me2 PLAR IR &9, ZiRME 1 h. e
SR R I N BERE SR AR ALAREER, JE=EFE 30
min, JEIT PerkinElmer FBFFRGHATE SAGI.

FH S5 Buffer B R REAL G4 15k F1 22a, $&AHIF]
)7 A0 DOTIL g0 3 v, H#id GraphPad
Prism5 347 ICs, FHZRFLA .

32,6 4EAHE XM

A1 1015115k f122a 5 DOTIL (PDB ID:4EKI)
(%28 T Maestrol?®152 ik, 14 56383 Maestro A B b
X ER VRN A B AT A B 5 4%, [RJ B F00 /1N 4y
TR FRAS B S Ak SR . SR JE K Maestro
i Glide BEER ) SP 2 0HEIT Glide X270 xif gt 51
T4 G114 #r.

¥HBh# kL (Supporting Information) {454 15a~15k
A 22a~22d FRZ ISR FIE MIBRIE, AL &0 22¢ i — 4
WGV B 3X Se A RE AT DL A 9% AAS T I 3k (http://sioc-
journal.cn/) I F#%.
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