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Abstract

The epidermal growth factor receptor (EGFR) T790Mutant is found in
approximately 50% of clinically acquired resistartce gefitinib among patients with
non-small cell lung cancer (NSCLC). Here, a seofesovel aminopyrimidines bearing a
hydrazone moiety were identified as potent andctel EGFR inhibitors. Compounds
14a 15g and15i potently inhibited all EGFR mutants including EGFR90M/L858R,
EGFR T790M/delE746_A750, and EGFR T790M while tesagwed weak effects on the
wild type (WT) EGFR. In addition, these compountfeatively suppressed proliferation
of gefitinib-resistant H1975 (EGFR T790M/L858R) Isebut were less potent against
A549 (WT EGFR and k-Ras mutation) and HT-29 (noeessd gene type) cells, showing
a high safety index. Thereforéd4a 15g, and 15i might be promising candidates to
overcome drug resistance mediated by the EGFR T780knt.
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1. Introduction

The epidermal growth factor receptor (EGFR) belongsthe ErbB family of
receptor tyrosine kinases and plays a crucial moleell proliferation, survival, and
differentiationvia activation of downstream signaling pathways [1{e€@xpression or
mutation of EGFR is associated with poor prognosis number of cancers such as lung
and anal cancer [2,3]. Therefore, EGFR has becamatteactive target for anticancer
therapeutic intervention.

Gefitinib (Fig. 1) and erlotinib are potent revéisi inhibitors of EGFR kinase and
have yielded significant clinical benefits in pati®e with non-small cell lung cancer
(NSCLC). In particular, they are more effectivepatients harboring the EGFR-activating
mutations such as delE746_A750 and L858R, whicbwatcfor 90% of EGFR mutation
in NSCLC [4-6]. However, most patients develop dregjstance after 10—14 months of
gefitinib and erlotinib therapies. In approximate§0% of all resistant cases, a
substitution of threonine 790 with methionine (TKBGnutation) at the “gatekeeper”
position of EGFR is detected, in combination withaetivating mutation [7]. The T790M
mutation restores the affinity of EGFR for adenesinphosphate (ATP), which reduces
the binding of ATP-competitive inhibitors to thenkse [8].

In order to overcome the resistance mechanism latece with T790M mutation,
second-generation irreversible inhibitors have be#aveloped including afatinib,
neratinib, and dacomitinib [9-11]. These compoupaissess the same anilinoquinazoline
template as gefitinib but contain an acrylamidectionality that can undergo a Michael
addition reaction with Cys797 to achieve greatéicaty [12,13]. Unfortunately, their
poor kinase selectivity against EGFR T790M over whkel-type (WT) EGFR leads to
serious dose-limiting toxicity [14]. Moreover, tlesnhibitors have been proven
inefficient in gefitinib-resistant H1975 cell modgb,15].

In recent years, numerous irreversible EGFR inbibidesigned on the basis of an
aminopyrimidine scaffold have been introduced. WZ20@3), the representative
compound, exhibits a significantly improved kinassectivity against EGFR T790M,
compared to quinazoline-based inhibitors, and shpetent activity in H1975 NSCLC
models [16]. A modified compound, CO-1686 has agtanced to phase Il clinical trials,
and the results are eagerly awaited [17]. All tmwestigations suggest that the
aminopyrimidines may be a potential scaffold foentfying inhibitors that may
overcome acquired drug resistance mediated by f&RET790M mutant.

(InsertFig. 1 here)

The purpose of our study was to identify novel cidle inhibitors targeting the
EGFR T790M mutant based on the aminopyrimidine plaaophore. All the irreversible
aminopyrimidine compounds reported so far weregiesd with a modified aryl moiety
linked directly to the amino group, and the anilfregment which pointed to the outside
of the active pocket, was correlated with the ptgshemical properties of the
compounds [16,18,19]. In this study, we reporteel diesign, synthesis, and biological
evaluation of a series of novel aminopyrimidineiviives bearing a hydrazone moiety
as selective EGFR inhibitors (Fig. 2), which demmated potent and selective inhibition



of EGFR expressing T790M mutations including EGFR90M/L858R, EGFR
T790M/delE746_A750, and EGFR T790M. In additioneséd compounds potently
suppressed the proliferation of gefitinib-resistatit975 cells harboring the EGFR
T790M/L858R.

(InsertFig. 2 here)
2. Results and discussion
2.1. Chemistry

The synthesis of the target compoundsgla-14j and 15a—-15Q containing a
hydrazone moiety is shown in Scheme 1. The intermbed was preparediia a
regioselective coupling of the protected benzeBedigmine5 to the 4-position o#
using a modified condition as previously reportd]] Substitution o6 with hydrazine
hydrate led to the intermediate which was reacted with an appropriate aromatic
aldehyde or ketone under acid conditions to geeehgdrazone8 [21,22]. The key
intermediate9 was obtained by the deprotection &in the presence of trifluoroacetic
acid [20]. Acylation of9 with acryloyl chloride conveniently produced compds
14a-14j On the other hand, condensation 08 with commercial
(E)-4-(dimethylamino)but-2-enoic acid using HATU affed compound45a—15owith
good yields.

(InsertScheme Ihere)

The general steps for preparing the hydrazide gsdl6a and 16b are outlined in
Scheme 2. IntermediatEl was obtained from intermedia&via a two-step reaction
using similar conditions as described oand14. Hydrazinolysis of the estdr yielded
the correspondingitermediatel3, which was reacted withl via an $2 mechanism to
generate the target compounds.

(InsertScheme Zhere)

The chemical structures of the target compounde wenfirmed using infrared (IR),
nuclear magnetic resonance (NMR), and mass speetrpn{MS). Especially, the
configuration of the imino double bonds in composiidla—14j and 15a—150were
determined using nuclear Overhauser spectrosco@E@Y). Using compound4b as
an example, a clear NOESY signal was observed leettve proton of -NH-N=5(13.10,
singlet) and the proton of —N=CH-6 (8.54, singlet), which only existed in the
E-configuration of the compound (supplementary daide other related compounds
were assigned the saraeconfiguration by analogy.

2.2. Design strategy of target compounds

Taking compound3 as the lead, we developed a series of novel, arsivle
inhibitors, which potently and selectively inhit&GFR T790M. As part of the design
strategy, a modified aryl group was introducedht® aminopyrimidine core with a more



flexible linker. We hypothesized that improved flakty of the molecular skeleton might
be beneficial to the water-solubility of compoundsspite the removal of a hydrophilic
group (Fig. 2). Moreover, additional hydrogen bamhors and acceptors were expected
to contribute to the interaction with EGFR. Hydragand hydrazide moieties have been
widely applied in drug design, and as building Ek¢hey could be found in several
therapeutic agents, such as PAC-1 and Isoniazi@%24Accordingly, our process started
with compoundsl4a 16a and16b, which possessed a hydrazone or hydrazide group.
They were screened in two NSCLC cell lines harlgprdifferent forms of EGFR
including the A549 (WT EGFR and k-Ras mutation) ayefitinib-resistant H1975
(EGFR T790M/L858R). Interestingly, the hydrazonalag (L4a) showed a favorable
activity on H1975 cells, with a half-maximal inhitwy concentration (16) of 0.43uM,
while the hydrazide compound$6@ and16b) were less potent. Even more noteworthy
was that compound4a exhibited much better inhibition of H1975 than A54ells,
indicating good cellular selectivity (Table 1). Tamre, detailed modifications were
focused on the hydrazone analogs and a series \@ mompounds 14b—14) was
prepared by modifying the chemical structureld& In addition, to further improve the
water-solubility of these compounds, a dimethylaangroup was introduced, which
generated compound®a—-150

(InsertTable 1 here)
2.3. Biological evaluation
2.3.1. Inhibitory activity against A549, H1975, and HT-29 cells

The antitumor activities of the target compoundsenevaluated in A549 NSCLC
(WT EGFR and k-Ras mutation) and gefitinib-resistdtil975 NSCLC (EGFR
T790M/L858R) cells. In addition, these compoundsensereened in HT-29 colon cancer
cells, which expressed a non-special gene typestdheir toxic effects.

(InsertTable 2. here)

As shown in Table 2, results of a biological analyssing a standard MTT assay
showed that the inhibitory activity of most compdar{l4a—14j 15a—15d and15g—-15n)
was much more potent (36, 0.077-1.58M) than that of gefitinib (positive control; kg
8.71 uM) in inhibition of H1975 cells. However, they weless potent than WZ4002
(positive control; 1Gg, 0.058uM). In addition, the target compounds suppressef791
cells more effectively than they suppressed A543, cehich suggests that the observed
potent efficacy might be attributable to selecimeibition of the mutant form of EGFR.
Further, no significant toxicity was shown agaiki§t-29 cells by all the compounds at
concentrations ranging from 2.12-25.1M, except for compoundl5m, which
demonstrates that the target compounds might posdeigh safety index.

Regarding compoundsda 14¢ 14e and14f the introduction of a methyl group in
the hydrazone moiety (Rinduced a weak variation in inhibition of H197&lls, which
indicates that the structure-activity relationslipAR) in this region was limited. In
contrast, the substitution pattern on the termisall moiety was closely related to



potency. Compounds4eandl14f, which contained an electron-withdrawing grouptios
benzene ring, strongly inhibited the H1975 celSs¢] 0.39 and 0.3@M, respectively).
However, decreased activity was observed for com@geldg—14i(1Cso, 0.74—-1.1uM)
bearing an electron-donating group in the samene@imilar results were also observed
when 15b (ICsp, 0.59uM) was compared with5d (ICso, 1.58uM). Shifting the F atom
from the para positionléa ICso, 0.43 uM) to the ortho position14b ICso, 0.29 uM)
slightly improved inhibition of H1975 cells, whikesignificant enhancement of inhibition
of A549 and HT-29 cells was also observed. Thea@mphent of the terminal phenyl
group with a pyridinyl group obviously decreased flotency, as shown with compounds
14}, 15e 15n, and150 (ICsq, 2.35-6.241M). A dramatically adverse result was observed
with compoundl5m, which exhibited outstanding potency against H18&Bs with an
ICs0 Of 0.077uM. However, it also showed strong toxicity agaiH3t29 cells (1Go, 0.12
uM), illustrating an off-target effect, which mighimit its further development.
Compound15f with an indol group showed a sharply reduced affjcagainst H1975
cells, with an IGy of 5.45uM. Interestingly, the inhibitory activity was enlaad by
21-fold when an additional benzyl group was introehli on theN-position of the indol
fragment (compound5g ICsp, 0.26 uM). Compound9a (ICsp, 9.92 uM) exhibited a
significant loss of potency against H1975 cells pared tol4a (ICsp, 0.43uM), which
demonstrated that the acrylamide fragment was #abdaor high activity. With an
additional dimethylamino group in the acrylamide ietyy compounds 165a—-15d and
15g—-15n) also possessed a high level of inhibitory agtj\showing an attractive strategy
for optimizing the physicochemical property of tae®mpounds, if necessary.

2.3.2. Inhibitory activity against EGFR kinase

To rationalize their appealing cellular inhibitidhe optimized compound&4a—14¢
14e-149g 15a—15¢ 15f-15; 15m, and 15n) were evaluated using EGFR kinases with
different status including EGFR T790M/L858R, EGFR9UM/delE746_A750, EGFR
T790M, and WT EGFR. The results obtained using ik&gtablished mobility shift assay
are summarized in Table 3, with gefitinib and WZ2@& the positive controls.

(InsertTable 3 here)

Most compounds 1da 14b, 14e 14f 15a-15¢ and 15g-15n) significantly
inhibited EGFR T790M/L858R with I§ values ranging from 0.68-2.%21, which were
5.0- to 18.7-fold lower than that of gefitinib @6 12.72uM). The inhibitory activities of
compoundsl4a 15a 15b, 15g and15i were particularly more pronounced withs$C
values less than M. As shown, the Ig values of the compounds against EGFR
T790M/L858R were higher than that of WZ4002, butadwviously improved selectivity
was observed. All the tested compounds showed évetlinhibition of WT EGFR (16,
10.65—> 2QuM) and among them, compountida 15a 15g and15i were up to 20-fold
more selective against EGFR T790M/L858R than theyewagainst WT EGFR. The
biological data also illustrated that the compoungdstently inhibited EGFR
T790M/delE746_A750 and EGFR T790M withsivalues that were lower than gefitinib.
Encouragingly, compound$4a 15g and 15i efficiently suppressed all three kinases



expressing the T790M mutation withsi3values of 0.57-1.12, 0.76-0.88, and 0.72-1.25
uM, respectively. In addition, it was noteworthy th@ompoundsl4a 15g and 15i
possessed distinct substructures in their skeletioighlighting a potential for further
investigation of this series. On the other handnpoundsl4g 15f, and15n exhibited
disappointing activity against EGFR T790M/L858R {JC4.32—>20uM), which was
consistent with their weak inhibition of H1975 eelin contrast to its excellent inhibition
of H1975 (IGo, 0.077uM), compound15m only exhibited moderate activity against
EGFR T790M/L858R (I, 2.38 uM), which suggested that other underlying
mechanisms might be involved [23].

3. Conclusion

In summary, an interesting series of aminopyrinediderivatives bearing a
hydrazone moiety have been identified as potentsahettive inhibitors targeting EGFR
harboring T790M mutants. Several of the compoundplaled more potent activity
against EGFR mutants (EGFR T790M/L858R, EGFR T79@\E746_A750, and EGFR
T790M) than shown by gefitinib, and weak effectaingt WT EGFR. Compoundista,
15g, and15i potently inhibited all three mutant forms of EGRMIRh ICso values in the
low micromolar range. These compounds also stroingiipited gefitinib-resistant H1975
cells expressing EGFR T790M/L858R. Importantly, yth&éhowed sharply decreased
activity against A549 cells and minimal toxicityaagst HT-29 cells, which indicated that
they might possess a favorable safety index. Quaysprovided a new strategy for the
discovery of selective EGFR inhibitors to overcoadhaical drug resistance mediated by
T790M mutation. Compoundsta, 15¢g and15i exhibited the most impressive activity in
the biological evaluation and have emerged as m@iogi candidates for further
development. Extensive investigations of the phaokaetics andn vivo activity of 14,
15g and15i are in progress, and the results will be repomediie course.

4. Experimental section
4.1. Chemistry

Reagents and solvents were obtained from commesoiaices and used without
further purification. The purity of the synthesizedmpounds was measured by high
performance liquid chromatography (HPLC, AgilenSA). Flash chromatography was
performed using silica gel (300—-400 mesh). All tescs were monitored by TLC on
silica gel plates. Melting points were determined & Bichi Melting Point B-540
apparatus (Bichi Labortechnik, Flawil, Switzerlarithe'H (1D and 2D) and®C NMR
were recorded on Bruker ARX-400 or ARX-600 specteten (Bruker Bioscience,
Billerica, MA, USA) with TMS as an internal standarMass spectra (MS) were
measured in ESI mode on an Agilent 1100 LC-MS (&gil Palo Alto, CA, USA).
Elemental analysis was determined on a Carlo-Eflf¥ Elemental analysis instrument
(Carlo Erba, Milan, Italy). The IR spectra were aeted by means of the KBr pellet
technique on a Bruker FTS 135 spectrometer.

4.1.1. Tert-butyl 3-(2,5-dichloropyrimidin-4-ylamino)phenyl carbamate (6)



To a solution of intermediate (19.98g, 0.096 mol) in DMF (200 mL) were added
K2CO; (19.90g, 0.144 mol) and compoudd(17.46g, 0.096 mol). The reaction was
stirred at 50 °C for 3 h. After being cool to rodemperature, the reaction mixture was
poured into water (1000 mL). The precipitate wé#ered and dried to give a crude solid.
Intermediate6 was generated as a pale-yellow solid (24.76g, 72%hg column
chromatography with petroleum ether and ethyl aeet20:1 to 9:1, v/v) as the mobile
phase. mp 190.8-192.1 °&4 NMR (400 MHz, DMSOsg) & 9.51 (s, 1H, NHCO), 9.44
(s, 1H, NH), 8.36 (s, 1H, ArH), 7.70 (s, 1H, Art)21-7.28 (m, 2H, ArH), 7.17 (di,=
7.1, 2.0 Hz, 1H, ArH), 1.48 (s, 9H, GHESI-MS m/z: 355.1 [M+H]

4.1.2. Tert-butyl 3-(5-chloro-2-hydrazinyl pyrimidin-4-ylamino)phenyl carbamate (7)

To a solution o6 (5g, 0.014 mol) in MeCN (100 mL) was added 80%,NH,- H,O
(2.5 mL). The mixture was heated to reflux andeatirfor 3 h, then being cooled to room
temperature. The precipitate was filtered and ditedive 7 as a gray solid (4.2g, 86%).
mp 165.0-166.3 °CH NMR (400 MHz, DMSOds) 5 9.30 (s, 1H, —=NH-N), 8.55 (s, 1H,
NHCO), 8.30 (s, 1H, NH), 7.99 (s, 1H, ArH), 7.92 181, ArH), 7.20-7.23 (m, 1H, ArH),
7.14 (d,J = 5.8 Hz, 2H, ArH), 4.23 (s, 2H, -NH-NMH 1.48 (s, 9H, Ch). ESI-MS m/z:
351.0 [M+HT.

4.1.3. General procedure for preparation of compounds (8a—89

A mixture of7 (0.8g, 2.3 mmol), appropriate aromatic aldehydkedone (2.5mmol)
and a catalytic amount of glacial acetic acid wefhired ini-PrOH for 6—8 h when TLC
showed the completion of the reaction. After becwpled to room temperature, the
precipitate was filtered, washed with,@t and dried to afford compounda—8q
respectively, which were used without further paafion.

4.1.3.1. (E)-Tert-butyl 3-(5-chloro-2-(2-(4-fluorobenzylidene)hydrazinyl)pyrimidin-4-yla
mino)phenylcarbamate (8a). A yellow solid. Yield: 71%. mp 188.3—190.0 °&4 NMR
(400 MHz, DMSOeg) 6 11.41 (s, 1H, —=NH-N), 9.35 (s, 1H, NHCO), 9.151(", NH),
8.16 (s, 1H, —-N=CH), 8.09 (s, 1H, ArH), 7.83 (s,, iH), 7.75 (ddJ = 7.8, 6.0 Hz, 2H,
ArH), 7.51 (s, 1H, ArH), 7.22—-7.28 (m, 3H, ArH)18.(t,J = 8.0 Hz, 1H, ArH), 1.42 (s,
9H, CHy). ESI-MS m/z: 457.1 [M+H].

4.1.3.2. (E)-Tert-butyl 3-(5-chloro-2-(2-(2-fluorobenzylidene)hydrazinyl)pyrimidin-4-yla
mino)phenylcarbamate (8b). A yellow solid. Yield: 43%. mp 190.4-193.0 °&4 NMR
(400 MHz, DMSOeg) 6 12.31 (s, 1H, —-NH-N), 9.92 (s, 1H, NHCO), 9.481(d, NH),
8.41 (s, 1H, ArH), 8.29 (s, 1H, —-N=CH), 8.22 (s,, \iH), 7.77 (s, 1H, ArH), 7.49 (dd,
=14.0, 6.4 Hz, 1H, ArH), 7.26—7.38 (m, 5H, ArH)41 (s, 9H, CH). ESI-MS m/z: 457.0
[M+H] "

4.1.3.3. (E)-Tert-butyl 3-(5-chloro-2-(2-(2,4-difluorobenzylidene)hydrazinyl)pyrimidin-4-

ylamino)phenylcarbamate (8c). A wheat solid. Yield: 52%. mp 211.9-214.1 °6. NMR
(400 MHz, DMSOsdg) 6 12.60 (s, 1H, -NH-N), 10.19 (s, 1H, NHCO), 9.511¢4, NH),
8.33-8.37 (m, 3H, ArH, —-N=CH), 7.75 (s, 1H, ArH)34-7.40 (m, 1H, ArH), 7.32 (d,=
4.9 Hz, 2H, ArH), 7.26 (td) = 8.6, 2.1 Hz, 2H, ArH), 1.47 (s, 9H, GQHESI-MS m/z:



475.1 [M+HT".

4.1.3.4. (E)-Tert-butyl 3-(5-chloro-2-(2-(4-methoxybenzylidene)hydrazinyl)pyrimidin-4-yl

amino)phenylcarbamate (8d). A pale-yellow solid. Yield: 60%. mp 166.6-169.4 &l
NMR (400 MHz, DMSO€g) 6 10.17 (s, 1H, -NH-N), 9.48 (s, 1H, NHCO), 8.271(H,
NH), 8.13 (s, 1H, -N=CH), 7.78-7.81 (m, 3H, ArH)69 (s, 1H, ArH), 7.30 (d) = 4.5
Hz, 2H, ArH), 7.02 (m, 3H, ArH), 3.80 (s, 3H, OgH1.46 (s, 9H, Ck). ESI-MS m/z:
469.1 [M+HT.

4.1.3.5. (E)-Tert-butyl 3-(5-chloro-2-(2-(pyridin-4-ylmethylene)hydraz nyl)pyrimidin-4-yl
amino)phenylcarbamate (8¢). A pale-yellow solid. Yield: 67%. mp 211.9-213.4 °(E&l
NMR (400 MHz, DMSOsdg) 6 11.54 (s, 1H, -NH-N), 9.37 (s, 1H, NHCO), 9.021(H,
NH), 8.62 (d,J = 6.0 Hz, 2H, ArH), 8.20 (s, 1H, —-N=CH), 8.07 18], ArH), 7.90 (s, 1H,
ArH), 7.65 (d,J = 6.1 Hz, 2H, ArH), 7.59 (d] = 7.3 Hz, 1H, ArH), 7.27 (t) = 8.1 Hz,
1H, ArH), 7.17 (dJ = 7.9 Hz, 1H, ArH), 1.42 (s, 9H, GHESI-MS m/z: 440.0 [M+H].

4.1.3.6. (E)-Tert-butyl 3-(2-(2-((1H-indol-3-yl)methylene)hydraz nyl)-5-chloropyrimidin-4
-ylamino)phenyl carbamate (8f). A yellow solid. Yield: 45%. ESI-MS m/z: 478.1 [M+H]

4.1.3.7. (E)-Tert-butyl 3-(2-(2-((1-benzyl-1H-indol-3-yl)methylene)hydrazinyl)-5-chloropy
rimidin-4-ylamino)phenylcarbamate (8g). A yellow solid. Yield: 62%. ESI-MS m/z:
568.2 [M+HT.

4.1.3.8. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(4-fluorophenyl)ethylidene)hydrazinyl)pyrimidi
n-4-ylamino)phenyl car bamate (8h). A pale-yellow solid. Yield: 72%. mp 172.6-174.7 °C.
'H NMR (400 MHz, DMSO#dg) & 11.53 (s, 1H, -NH-N), 10.13 (s, 1H, NHCO), 9.54 (s
1H, NH), 8.29 (s, 1H, ArH), 8.09 (dd, = 7.8, 5.9 Hz, 2H, ArH), 7.84 (s, 1H, ArH),
7.26-7.33 (m, 5H, ArH), 2.40 (s, 3H, @H 1.47 (s, 9H, Ch). ESI-MS m/z: 471.1
[M+H] "

4.1.3.9. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(2,4-difluorophenyl)ethylidene)hydrazinyl ) pyri
midin-4-ylamino)phenylcarbamate (8i). A pale-yellow solid. Yield: 69%. mp
163.4-166.1 °C'H NMR (400 MHz, DMSOdg) 6 11.62 (s, 1H, —NH-N), 10.10 (s, 1H,
NHCO), 9.56 (s, 1H, NH), 8.26 (s, 1H, ArH), 7.9d(d = 15.9, 8.7 Hz, 1H, ArH), 7.88
(s, 1H, ArH), 7.28-7.39 (m, 4H, ArH), 7.20 (t#i= 8.5, 2.4 Hz, 1H, ArH), 2.39 (s, 3H,
CHs), 1.47 (s, 9H, CH). ESI-MS m/z: 489.1 [M+H]

4.1.3.10. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-p-tolyl ethylidene)hydrazinyl )pyrimidin-4-yla
mino)phenylcarbamate (8j). A pale-yellow solid. Yield: 53%. mp 187.9—-189.9.°t
NMR (400 MHz, DMSOsdg) 6 11.44 (s, 1H, —=NH-N), 10.15 (s, 1H, NHCO), 9.511(4,
NH), 8.26 (s, 1H, ArH), 7.91 (d = 8.0 Hz, 2H, ArH), 7.78 (s, 1H, ArH), 7.32—7.34,(
3H, ArH), 7.27 (dJ = 8.2 Hz, 2H, ArH), 2.36 (s, 3H, GH 2.35 (s, 3H, CH), 1.48 (s, 9H,
CHs). ESI-MS m/z: 467.2 [M+H]

4.1.3.11. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(4-methoxyphenyl)ethylidene)hydrazinyl)pyri
midin-4-ylamino)phenylcarbamate (8k). A pale-yellow solid. Yield: 61%. mp



179.2-182.0 °C*H NMR (400 MHz, DMSO#dg) § 10.15 (s, 1H, —NH-N), 9.36 (s, 1H,
NHCO), 9.10 (s, 1H, NH), 8.17 (s, 1H, ArH), 7.89 181, ArH), 7.83 (dJ = 8.2 Hz, 2H,
ArH), 7.72 (s, 1H, ArH), 7.25 (t) = 8.1 Hz, 1H, ArH), 7.16 (d] = 7.9 Hz, 1H, ArH),
6.97 (d,J = 8.8 Hz, 2H, ArH), 3.81 (s, 3H, OGH 2.27(s, 3H, Chk), 1.45 (s, 9H, Ch).
ESI-MS m/z: 483.3 [M+H].

4.1.3.12. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(3-methoxyphenyl)ethylidene)hydrazinyl )pyri
midin-4-ylamino)phenylcarbamate (8l). A pale-yellow solid. Yield: 58%'H NMR (400
MHz, DMSOdg) 6 11.56 (s, 1H, —NH-N), 10.16 (s, 1H, NHCO), 9.551(d, NH), 8.27
(s, 1H, ArH), 7.84 (s, 1H, ArH), 7.54-7.57 (m, 2&tH), 7.30-7.39 (m, 4H, ArH), 7.04
(dd,J =8.2, 2.1 Hz, 1H, ArH), 3.83 (s, 3H, OG}2.40 (s, 3H, CH), 1.48 (s, 9H, CH).
ESI-MS m/z: 483.2 [M+H].

4.1.3.13. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(pyridin-2-yl)ethylidene)hydrazinyl)pyrimidin
-4-ylamino)phenylcarbamate (8m). A yellow solid. Yield: 60%. mp 195.9-196.6 °¢H
NMR (400 MHz, DMSOsg) 6 10.92 (s, 1H, -NH-N), 9.54 (s, 1H, NHCO), 9.471(H,
NH), 8.59 (dJ = 4.4 Hz, 1H, ArH), 8.36 (dl = 7.7 Hz, 1H, ArH), 8.27 (s, 1H, ArH), 7.94
(s, 1H, ArH), 7.85-7.90 (m, 1H, ArH), 7.55 @= 5.6 Hz, 1H, ArH), 7.41 (dd] = 6.6,
5.5 Hz, 1H, ArH), 7.24-7.30 (m, 2H, ArH), 2.43 884, CHs), 1.45 (s, 9H, Ch). ESI-MS
m/z: 454.1 [M+HJ.

4.1.3.14. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(pyridin-3-yl)ethylidene)hydrazinyl)pyrimidin
-4-ylamino)phenylcarbamate (8n). A yellow solid. Yield: 77%. mp 166.6—-169.9 °¢H
NMR (400 MHz, DMSOsdg) 6 11.67 (s, 1H, —=NH-N), 10.06 (s, 1H, NHCO), 9.551(4,
NH), 9.35 (s, 1H, ArH), 8.72-8.75 (m, 1H, ArH), 8.6d,J = 7.9 Hz, 1H, ArH), 8.32 (s,
1H, ArH), 7.89 (s, 1H, ArH), 7.71 (dd,= 7.4, 5.5 Hz, 1H, ArH), 7.40 (s, 1H, ArH), 7.33
(d,J=6.4 Hz, 2H), 2.46 (s, 3H, GH 1.47 (s, 9H, Ch). ESI-MS m/z: 454.1 [M+H]

4.1.3.15. (E)-Tert-butyl 3-(5-chloro-2-(2-(1-(pyridin-4-yl)ethylidene)hydrazinyl)pyrimidin
-4-ylamino)phenylcarbamate (80). An orange solid. Yield: 52%. mp 174.8-176.4 *8.
NMR (400 MHz, DMSOsg) 6 10.88 (s, 1H, -NH-N), 9.45 (s, 1H, NHCO), 9.271(H,
NH), 8.74 (dJ = 6.4 Hz, 2H, ArH), 8.27 (s, 1H, ArH), 8.06 @ 6.3 Hz, 2H, ArH), 7.96
(s, 1H, ArH), 7.58 (dJ = 7.7 Hz, 1H, ArH), 7.29 (1] = 8.1 Hz, 1H, ArH), 7.20 (d] = 8.2
Hz, 1H, ArH), 2.35 (s, 3H, C§), 1.41 (s, 9H, CB). ESI-MS m/z: 454.2 [M+H].

4.1.4. General procedure for preparation of compounds (9a—99

TFA (20 mmol) was added to a solution®{2 mmol) in CHCI, (50 mL) at room
temperature. The reaction mixture was stirred fot B, and was monitored by TLC. The
mixture was extracted with water (2 x 100 mL), tb@mbined aqueous layer was
neutralized with aqueous,BO;to pH 7-8. The precipitate was filtered and dried t
generate the compounfla—9q respectively.

4.1.4.1. (E)-N*-(5-Chloro-2-(2-(4-fluorobenzylidene)hydrazinyl )pyrimidin-4-yl )benzene-1,

3-diamine (9a). A white solid. Yield: 66%. mp 230.1-233.3 °&4 NMR (400 MHz,
DMSO-dg) 6 10.99 (s, 1H,—NH-N), 8.45 (s, 1H, NH), 8.08 (s, HNI=CH), 8.07 (s, 1H,
ArH), 7.71 (dd,J = 8.7, 5.7 Hz, 2H, ArH), 7.17-7.25 (m, 3H, ArH)98 (t,J = 8.0 Hz,



2H, ArH), 6.34 (ddJ = 7.8, 1.4 Hz, 1H, ArH), 4.97 (s, 2H, NHESI-MS m/z: 356.9
[M+H]".

4.1.4.2. (E)-N*-(5-Chloro-2-(2-(2-fluorobenzylidene)hydrazinyl )pyrimidin-4-yl )benzene-1,
3-diamine (9b). A white solid. Yield: 46%. mp 236.6.9-239.5 &6 NMR (400 MHz,
DMSO-dg) 6 11.23 (s, 1H, -NH-N), 8.55 (s, 1H, NH), 8.31 (8, +N=CH), 8.13 (d, =
1.9 Hz, 1H, ArH), 7.99 (tJ = 7.6 Hz, 1H, ArH), 7.40 (dd] = 13.7, 6.4 Hz, 1H, ArH),
7.19-7.28 (m, 3H, ArH), 7.01 (td,= 8.0, 2.1 Hz, 2H, ArH), 6.37 (d, = 7.8 Hz, 1H,
ArH), 5.09 (s, 2H). ESI-MS m/z: 356.9 [M+H]

4.1.4.3. (E)-N'-(5-Chloro-2-(2-(2,4-difl uorobenzylidene)hydrazinyl )pyrimidin-4-yl )benzen

e-1,3-diamine (9¢). A gray solid. Yield: 65%. mp 243.6-245.8 & NMR (400 MHz,
DMSO-dg) §11.19 (s, 1H, -NH-N), 8.53 (s, 1H, NH), 8.24 (s, HN=CH), 8.11 (s, 1H,
ArH), 8.01 (dd,J = 15.7, 8.4 Hz, 1H, ArH), 7.29-7.34 (m, 1H, ArH)17 (td,J = 8.8, 2.1
Hz, 2H, ArH), 7.00 (ddJ = 10.7, 5.1 Hz, 2H, ArH), 6.36 (dd,= 7.9, 1.3 Hz, 1H, ArH),
5.02 (s, 2H, NH). ESI-MS m/z: 375.0 [M+H]

4.1.4.4. (E)-N*-(5-Chloro-2-(2-(4-methoxybenzylidene)hydrazinyl )pyrimidin-4-yl )benzene
-1,3-diamine (9d). A white solid. Yield: 51%. mp 229.4-232.7 °& NMR (400 MHz,
DMSO-dg) 6 10.84 (s, 1H, -NH-N), 8.42 (s, 1H, NH), 8.06 (4, +N=CH), 8.03 (s, 1H,
ArH), 7.79 (d,J = 8.8 Hz, 1H, ArH), 7.60 (d] = 8.7 Hz, 2H, ArH), 7.21 (s, 1H, ArH),
7.04 (d,J = 8.8 Hz, 1H), 6.98 (d] = 6.3 Hz, 2H)6.34 (dd,J = 7.9, 1.3 Hz, 1H, ArH),
5.00 (s, 2H, NH), 3.78 (s, 3H, OCkJ. ESI-MS m/z: 369.0 [M+H]

4.1.4.5. (E)-N*-(5-Chloro-2-(2-(pyridin-4-ylmethyl ene)hydrazinyl)pyrimidin-4-yl )benzene
-1,3-diamine (9¢). A white solid. Yield: 76%. mp 235.7-237.1 °&4 NMR (400 MHz,
DMSO-dg) 6 11.36 (s, 1H, —NH-N), 8.59 (s, 1H, NH), 8.58 (B, 2ArH), 8.15 (s, 1H,
—N=CH), 8.06 (s, 1H, ArH), 7.61 (d,= 5.9 Hz, 2H, ArH), 7.17 (d] = 6.2 Hz, 1H, ArH),
7.00-7.05 (m, 2H, ArH), 6.39 (dd,= 7.9, 1.2 Hz, 1H, ArH), 5.16 (s, 2H, NHESI-MS
m/z: 340.0 [M+HJ.

4.1.4.6. (E)-N*-(2-(2-((1H-Indol-3-yl )methylene)hydr azinyl)-5-chl oropyrimidin-4-yl )benz
ene-1,3-diamine (9f). A white solid. Yield: 39%. mp 186.5-187.1 °C.ESI-M8z: 378.1
[M+H] "

4.1.4.7. (E)-N*-(2-(2-((1-Benzyl-1H-indol-3-yl )methyl ene)hydr azinyl )-5-chl oropyrimidin-
4-yl)benzene-1,3-diamine (9g). A yellow solid. Yield: 86%.'H NMR (400 MHz,
DMSO-dg) § 10.89 (s, 1H, —=NH-N), 8.77 (s, 1H, NH), 8.350d; 9.2 Hz, 2H, ArH), 8.10
(s, 1H, -N=CH), 7.89 (s, 1H, ArH), 7.50 (@= 8.3 Hz, 2H, ArH), 7.13-7.34 (m, 9H,
ArH), 7.06 (t,J = 7.9 Hz, 1H, ArH), 6.84 (s, 1H, ArH), 6.43 (dii= 7.3, 0.6 Hz, 1H,
ArH), 5.44 (s, 2H, NH). ESI-MS m/z: 468.1 [M+H].

4.1.4.8. (E)-N'-(5-Chloro-2-(2-(1-(4-fluorophenyl )ethylidene)hydrazinyl )pyrimidin-4-yl )b

enzene-1,3-diamine (9h). A gray solid. Yield: 71%. mp 177.8-178.3 °& NMR (400
MHz, DMSO-dg) 6 9.98 (s, 1H, -NH-N), 8.50 (s, 1H, NH), 8.13 (s, BfH), 7.92 (ddJ
= 8.3, 5.8 Hz, 2H, ArH), 7.31 (dl = 7.6 Hz, 1H, ArH), 7.24 (t) = 8.8 Hz, 2H, ArH),



6.99-7.05 (dd)) = 14.6, 6.4 Hz, 2H, ArH), 6.37 (d,= 7.6 Hz, 1H, ArH), 5.18 (s, 2H,
NH,), 2.28 (s, 3H, Ck). ESI-MS m/z: 370.9 [M+H].

4.1.4.9. (E)-N'-(5-Chloro-2-(2-(1-(2,4-difluorophenyl)ethylidene)hydrazinyl )pyrimidin-4-
yl)benzene-1,3-diamine (9i). A gray solid. Yield: 66%. mp 148.4—150.6 “E&l NMR (400
MHz, DMSO-de) 6 9.99 (s, 1H, -NH-N), 8.47 (s, 1H, NH), 8.13 (s, BfH), 7.80 (ddJ
= 15.7, 8.5 Hz, 1H, ArH), 7.25-7.30 (m, 1H, ArH)2Z (d,J = 7.7 Hz, 1H, ArH),
7.12-7.18 (m, 1H, ArH), 7.07 (s, 1H, ArH), 6.96J& 7.9 Hz, 1H, ArH), 6.33 (d]=7.5
Hz, 1H, ArH), 5.01 (s, 2H, N§, 2.29 (s, 3H, Chk). ESI-MS m/z: 389.0 [M+H]

4.1.4.10. (E)-N-(5-Chloro-2-(2-(1-p-tolylethylidene)hydrazinyl)pyrimidin-4-yl )benzene-1

,3-diamine (9j). A white solid. Yield: 73%. mp 171.1-172.3 °H4 NMR (400 MHz,
DMSO-dg) 6 10.37 (s, 1H, -NH-N), 8.95 (s, 1H, NH), 8.16 (4, ArH), 7.82 (d,J= 8.2
Hz, 2H, ArH), 7.32 (s, 1H, ArH), 7.24 (d,= 8.1 Hz, 2H, ArH), 7.06 (t) = 8.0 Hz, 1H,
ArH), 6.99 (s, 1H, ArH), 6.44 (ddl = 7.9, 1.3 Hz, 1H, ArH), 2.34 (s, 3H, @H2.29 (s,
3H, CHs), (The active hydrogen of NHvas disappearedESI-MS m/z: 367.2 [M+H].

4.1.4.11. (E)-N*-(5-Chloro-2-(2-(1-(4-methoxyphenyl)ethylidene) hydrazinyl )pyrimidin-4-y
|\benzene-1,3-diamine (9k). A gray solid. Yield: 65%*H NMR (400 MHz, DMSOds) &
10.48 (s, 1H, —=NH-N), 9.13 (s, 1H, NH), 8.17 (s, BH), 7.87-7.90 (m, 3H, ArH), 7.07
(d,J=8.0 Hz, 1H, ArH), 7.02-7.05 (m, 1H, ArH), 6.98 § = 9.0 Hz, 2H, ArH), 6.45 (d,
J=7.5 Hz, 1H, ArH), 3.81 (s, 3H, OG}H 2.30 (s, 3H, Ch), (The active hydrogen of
NH, was disappeared).

4.1.4.12. (E)-N-(5-Chloro-2-(2-(1-(3-methoxyphenyl)ethylidene) hydrazinyl )pyrimidin-4-
yl)benzene-1,3-diamine (91). A gray solid. Yield: 59%. mp 205.9—208.1 €&l NMR (400
MHz, DMSO-d) 6 9.89 (s, 1H, -NH-N), 8.41 (s, 1H, NH), 8.13 (s, #fH), 7.46 (ddJ
=14.3, 7.6 Hz, 2H, ArH), 7.34 (dd,= 14.8, 6.6 Hz, 2H, ArH), 6.99-7.02 (m, 2H, ArH),
6.94 (d,J = 7.3 Hz, 1H, ArH), 6.33 (d] = 7.9 Hz, 1H, ArH), 4.95 (s, 2H, N} 3.79 (s,
3H, OCHp), 2.28 (s, 3H, Ck). ESI-MS m/z: 383.0 [M+H],

4.1.4.13. (E)-N'-(5-Chloro-2-(2-(1-(pyridin-2-yl)ethylidene)hydrazinyl)pyrimidin-4-yl )be
nzene-1,3-diamine (9m). A gray solid. Yield: 70%. mp 104.5-107.4 °& NMR (400
MHz, DMSO-g) 6 10.13 (s, 1H, —-NH-N), 8.55 (d,= 4.2 Hz, 1H, ArH), 8.53 (s, 1H,
NH), 8.22 (dJ = 8.1 Hz, 1H, ArH), 8.17 (s, 1H, ArH), 7.83 (ttl= 8.0, 1.7 Hz, 1H, ArH),
7.32—7.35 (m, 2H, ArH), 7.04-7.05 (m, 1H, ArH), 7 .@,J = 8.0 Hz, 1H, ArH), 6.37 (dd,
J=7.9, 1.3 Hz, 1H, ArH), 5.02 (s, 2H, NH 2.37 (s, 3H, Ck). ESI-MS m/z: 353.9
[M+H] "

4.1.4.14. (E)-N'-(5-Chloro-2-(2-(1-(pyridin-3-yl)ethylidene)hydrazinyl)pyrimidin-4-yl )be
nzene-1,3-diamine (9n). A white solid. Yield: 86%.H NMR (400 MHz, DMSOd) &
10.14 (s, 1H, —-NH-N), 9.06 (d,= 1.8 Hz, 1H, ArH), 8.54 (ddl = 4.7, 1.3 Hz, 1H, ArH),
8.50 (s, 1H, NH), 8.21-8.23 (m, 1H, ArH), 8.15 181, ArH), 7.42—7.45 (m, 2H, ArH),
7.00-7.04 (m, 2H, ArH), 6.35 (dd,= 7.9, 1.2 Hz, 1H, ArH), 5.01 (s, 2H, NK2.32 (s,
3H, CHy). ESI-MS m/z: 353.9 [M+H].



4.1.4.15. (E)-N'-(5-Chloro-2-(2-(1-(pyridin-4-yl)ethylidene)hydrazinyl)pyrimidin-4-yl )be
nzene-1,3-diamine (90). A gray solid. Yield: 75%. mp 209.1-210.8 °&4 NMR (400
MHz, DMSO-dg) 6 10.44 (s, 1H, —=NH-N), 8.72 (s, 1H, NH), 8.63 Jds 5.7 Hz, 2H,
ArH), 8.20 (s, 1H, ArH), 7.86 (d] = 5.9 Hz, 2H, ArH), 7.33 (d) = 7.9 Hz, 1H, ArH),
7.06 (dd,J = 10.5, 5.1 Hz, 2H, ArH), 6.45 (d,= 7.6 Hz, 1H, ArH), 2.31 (s, 3H, GH
(The active hydrogen of NHvas disappeared). ESI-MS m/z: 353.9 [M+H]

4.1.5. N*-(2,5-Dichloropyrimidin-4-yl)benzene-1,3-diamine (10)

TFA (15.969, 0.14 mmol) was added to a solutio® ¢4.96g, 14 mmol) in CkCl,
(200 mL). The reaction mixture was stirred at rommperature for 1 h. The solvent was
evaporated under vacuum, which was then dissolvedhter. The solution was alkalized
with aqueous KCO;, the precipitate was filtered and dried to givenpoundl10 as a
pale-yellow solid (2.67g, 75%). ESI-MS m/z: 354\8+H]".

4.1.6. N-(3-(2,5-Dichloropyrimidin-4-ylamino)phenyl)acrylamide (11)

To a solution ofl0 (2g, 7.9 mmol) and DIPEA (1.38 mL, 7.9 mmol) in £Hp (50
mL) at O °C, acryloyl chloride (0.64 mL, 7.9 mmulas added dropwise. The mixture
was stirred for 1 h, then extracted with water (80<mL). The organic layer was dried
over anhydrous N&Q,, and evaporated to give the crude residue. Intiatesll was
obtained as a pale-yellow solid (1.99, 78%) afterifigation by silica gel column
chromatography (petroleum ether:ethyl acetate = 2/t). 'H NMR (400 MHz,
DMSO-ds) 6 10.26 (s, 1H, NHCO), 9.59 (s, 1H, NH), 8.39 (s,, &#H), 7.91 (br, 1H,
ArH), 7.47 (d,J = 8.0 Hz, 1H, ArH), 7.34 (t) = 8.0 Hz, 1H, ArH), 7.28 (ddl = 8.3, 1.4
Hz, 1H, ArH), 6.47 (ddJ =17.0, 10.1 Hz, 1H, -CH=C} 6.27 (ddJ = 17.0, 2.0 Hz, 1H,
—CH=CH), 5.77 (ddJ = 10.1, 2.0 Hz, 1H, -CH=CHl ESI-MS m/z: 308.8 [M+H]

4.1.7. General procedure for preparation of compounds (13a—13b

Compoundl2 (0.013 mol) and 80% NiH,-H,O (5 mL) were added to EtOH (10
mL), the mixture was stirred under reflux for SAfter being cooled to room temperature,
the precipitate was obtained by filtration, and vdaged to give the title compounds,
respectively.

4.1.7.1. 4-Fluorobenzohydrazide (13a). A white solid. Yield: 75%. mp 161.9-164.4 °C.
'H NMR (400 MHz, DMSOdg) 6 9.78 (s, 1H, —NH-N), 7.83-7.93 (m, 2H, ArH),
7.22—7.33 (m, 2H, ArH), 4.48 (s, 2H, -NH=NHESI-MS m/z: 155.1 [M+H]

4.1.7.2. 4-Methoxybenzohydrazide (13b). A white solid. Yield: 69%. mp 137.9-139.0 °C.
'H NMR (400 MHz, DMSOsdg) & 9.60 (s, 1H, —NH-N), 7.75-7.86 (m, 2H, ArH),
6.92-7.03 (m, 2H, ArH), 4.42 (s, 2H, —-NH=NH3.80 (s, 3H, OCE}. ESI-MS m/z:
167.2 [M+HTJ.

4.1.8. General procedure for preparation of compounds (14a—14)

Acryloyl chloride (1 mmol) was added dropwise ts@ution of intermediat® (1
mmol) and DIPEA (1 mmol) in C¥Cl, (5 mL) at O °C. The reaction was stirred for 1 h.
The target compound$4a—14j were afforded after purification by silica gel cwin
chromatography.



4.1.8.1. (E)-N-(3-(5-Chloro-2-(2-(4-fluorobenzylidene)hydrazinyl ) pyrimidin-4-ylamino)p
henyl)acrylamide (148). Flash column chromatography was performed usingdieeim
ether:ethyl acetate, 5:1 to 2:1 v/v). HPLC pur28.2%. A white solid. Yield: 32%. mp
225.8-227.2 °C. IR (KBr, ci): 3413.7 (NH), 3264.8 (RC=CH), 1657.9 (CHl NMR
(400 MHz, DMSO¢lg) 6 11.40 (s, 1H, -NH-N), 10.34 (s, 1H, NHCO), 9.061(d, NH),
8.17 (s, 1H, -N=CH), 8.13 (br, 2H, ArH), 7.72 (dd; 8.6, 5.7 Hz, 2H, ArH), 7.58 (d,=
53.2 Hz, 2H, ArH), 7.28 (dtj = 17.7, 8.5 Hz, 3H, ArH), 6.53 (dd,= 16.8, 10.1 Hz, 1H,
—CH=CH,), 6.26 (dd,J = 17.0, 1.9 Hz, 1H, -CH=C}{ 5.74 (dd,J = 10.3, 1.6 Hz, 1H,
—CH=CH,). *C NMR (101 MHz, DMSOds) § 164.18, 163.64, 161.74, 156.54, 139.56,
139.41, 132.54, 132.20, 128.97 (2C), 128.88, 128.80.09, 118.27, 116.28 (2C), 116.06,
115.69, 114.44, 105.24. ESI-MS m/z: 411.2 [M*Hinal. calcd. for GoH16CIFNO (%):

C, 58.47; H, 3.93; N, 20.46; found (%): C, 58.52;388; N, 20.37.

4.1.8.2. (E)-N-(3-(5-Chloro-2-(2-(2-fluorobenzylidene)hydrazinyl ) pyrimidin-4-ylamino)p
henyl)acrylamide (14b). Flash column chromatography was performed usie¢r¢feum
ether:ethyl acetate, 10:1 to 4:1 v/v). HPLC purfi$:6%. A white solid. Yield: 43%. mp
222.7-223.8 °C. IR (KBr, ci): 3392.9 (NH), 3217.4 (RC=CH), 1667.2 (CGHl NMR
(600 MHz, DMSO#ds) 6 13.10 (s, 1H, —-NH-N), 10.67 (s, 1H, NHCO), 10.871H, NH),
8.54 (s, 1H, -N=CH), 8.32 (d,= 55.7 Hz, 3H, ArH), 7.75 (dl = 5.9 Hz, 1H, ArH), 7.52
(dd,J =13.3, 5.7 Hz, 1H, ArH), 7.39 @,= 7.9 Hz, 1H, ArH), 7.32 (dd] = 16.3, 8.2 Hz,
3H, ArH), 6.63 (dd,J = 16.9, 10.2 Hz, 1H, —-CH=C} 6.28 (d,J = 16.9 Hz, 1H,
—CH=CH), 5.76 (d,J = 10.3 Hz, 1H, —CH=C}). °C NMR (101 MHz, DMSOds) 5
163.80, 162.47, 159.98, 157.93, 140.01, 137.70,983232.40, 129.38, 127.38, 127.32,
125.26, 125.23, 121.67, 119.78, 117.41, 116.54,3B16115.75, 106.51. ESI-MS m/z:
411.1 [M+HT. Anal. calcd. for GoH16CIFNsO (%): C, 58.47; H, 3.93; N, 20.46; found
(%): C, 58.42; H, 3.97; N, 20.37.

4.1.8.3. (E)-N-(3-(5-Chloro-2-(2-(2,4-difluorobenzylidene)hydrazinyl ) pyrimidin-4-ylamin
o)phenyl)acrylamide (14¢). Flash column chromatography was performed using
(petroleum ether:ethyl acetate, 10:1 to 4:1 vARLE purity: 99.0%. A white solid. Yield:
52%. mp 263.6-265.2 °C. IR (KBr, ¢ 3428.1 (NH), 3208.7 (RC=CH), 2953.0 (§H
1675.3 (CO).*H NMR (400 MHz, DMSOds) & 11.23 (s, 1H, —NH-N), 10.16 (s, 1H,
NHCO), 8.94 (s, 1H, NH), 8.23 (s, 1H, -N=CH), 8(6 1H, ArH), 7.99 (s, 1H, ArH),
7.92 (dd,J = 15.5, 8.6 Hz, 1H, ArH), 7.73 (d,= 6.5 Hz, 1H, ArH), 7.44 (d] = 7.7 Hz,
1H, ArH), 7.31-7.35 (m, 2H, ArH), 7.13 (td~= 8.8, 2.1 Hz, 1H, ArH), 6.46 (dd,= 16.9,
10.1 Hz, 1H, —CH=Ch), 6.25 (dd,J = 17.0, 1.9 Hz, 1H, -CH=CH}{ 5.75 (m, 1H,
—CH=CH,). ESI-MS m/z: 429.1 [M+H] Anal. calcd. for GoH:sCIF2NgO (%): C, 56.02;
H, 3.53; N, 19.60; found (%): C, 55.93; H, 3.60;19,72.

4.1.8.4. (E)-N-(3-(2-(2-((1-Benzyl-1H-indol-3-yl)methyl ene) hydr azi nyl )-5-chl or opyrimidi
n-4-ylamino)phenyl)acrylamide (14d). Flash column chromatography was performed
using (petroleum ether:ethyl acetate, 4:1 to 32. \MIPLC purity: 98.3%. A pale-yellow
solid. Yield: 30%. mp 163.3-165.5 °éH NMR (400 MHz, DMSOdg) & 10.67 (s, 1H,
—NH-N), 10.14 (s, 1H, NH), 8.74 (s, 1H, NH), 8.28 TH, —-N=CH), 8.26 (d] = 7.8 Hz,
1H, ArH), 8.10 (s, 1H, ArH), 7.86 (s, 1H, ArH), 4.8s, 1H, ArH), 7.46 (dd] = 8.2, 3.3



Hz, 2H, ArH), 7.21-7.33 (m, 7H, ArH), 7.15-7.19 (iH, ArH), 7.07 (tJ = 7.4 Hz, 1H,
ArH), 6.42 (dd,J = 16.9, 10.3 Hz, 1H, -CH=C} 6.22 (dd,J = 16.9, 2.0 Hz, 1H,
—CH=CHp), 5.70 (ddJ = 10.2, 1.6 Hz, 1H, , —-CH=GM 5.41 (s, 2H, Ch). ESI-MS m/z:
522.1 [M+HT". Anal. calcd. for GoH24CIN;O (%): C, 66.73; H, 4.63; N, 18.78; found (%):
C, 66.65; H, 4.51; N, 18.86.

4.1.8.5. (E)-N-(3-(5-Chloro-2-(2-(1-(4-fluorophenyl)ethylidene) hydrazinyl ) pyrimidin-4-yl
amino)phenyl)acrylamide (14€¢). Flash column chromatography was performed using
(petroleum ether:ethyl acetate, 10:3 to 5:3 VARLE purity: 97.9%. A white solid. Yield:
65%. mp 225.8-228.4 °CH NMR (400 MHz, DMSOds) & 10.49 (s, 1H, —NH-N),
10.28 (s, 1H, NHCO), 9.30 (s, 1H, NH), 8.22 (s, Bl), 8.10 (s, 1H, ArH), 7.93 (dd,
=7.3,6.0 Hz, 2H, ArH), 7.71 (s, 1H, ArH), 7.48 (d= 8.4 Hz, 1H, ArH), 7.32-7.36 (m,
1H, ArH), 7.21-7.25 (m, 2H, ArH), 6.47 (ddil= 16.9, 10.1 Hz, 1H, —CH=C}{ 6.25 (dd,
J=16.9, 1.6 Hz, 1H, -CH=C}{ 5.74 (ddJ = 10.2, 1.3 Hz, 1H, —-CH=CJ{ 2.32 (s, 3H,
CHs). ESI-MS m/z: 425.3 [M+H]. Anal. calcd. for GiH1sCIFNsO (%): C, 59.37; H, 4.27;
N, 19.78; found (%): C, 59.26; H, 4.25; N, 19.83.

4.1.8.6. (E)-N-(3-(5-Chloro-2-(2-(1-(2,4-difluorophenyl )ethylidene)hydrazinyl ) pyrimidin-
4-ylamino)phenyl)acrylamide (14f). Flash column chromatography was performed using
(petroleum ether:ethyl acetate, 10:1 to 3:1 vVARLE purity: 98.6%. A white solid. Yield:
36%. mp 236.2—238.3 °CH NMR (400 MHz, DMSOds) & 10.15 (s, 1H, —NH-N),
10.02 (s, 1H, NHCO), 8.90 (s, 1H, NH), 8.18 (s, Arl), 8.10 (s, 1H, ArH), 7.78 (d, =

7.7 Hz, 1H, ArH), 7.71 (td) = 8.9, 7.0 Hz, 1H, ArH), 7.39 (dd,= 8.4, 0.8 Hz, 1H, ArH),
7.24-7.31 (m, 2H, ArH), 7.09 (td,= 8.6, 2.7 Hz, 1H, ArH), 6.45 (dd,= 17.0, 10.1 Hz,
1H, -CH=CH), 6.25 (dd,J = 17.0, 2.0 Hz, 1H, -CH=C} 5.74 (dd,J = 10.1, 2.0 Hz,
1H, —CH=CH), 2.28 (s, 3H, ChH. ESI-MS m/z: 443.5 [M+H] Anal. calcd. for
C,1H17/CIF:NgO (%): C, 56.96; H, 3.87; N, 18.98; found (%): ©,®&/; H, 3.80; N, 19.11.

4.1.8.7. (E)-N-(3-(5-Chloro-2-(2-(1-p-tolylethylidene) hydr azinyl ) pyrimidin-4-ylamino)ph
enyl)acrylamide (14g). Flash column chromatography was performed usingdjeeim
ether:ethyl acetate, 2:1 to 5:3 v/v). HPLC purf@$.1%. A white solid. Yield: 61%. mp
188.8-189.5 °C'H NMR (400 MHz, DMSOsdg) & 10.17 (s, 1H, —=NH-N), 9.94 (s, 1H,
NHCO), 8.92 (s, 1H, NH), 8.17 (s, 1H, ArH), 8.07 181, ArH), 7.92 (s, 1H, ArH), 7.74
(d,J = 7.8 Hz, 2H, ArH), 7.45 (dd] = 8.1, 1.3 Hz, 1H, ArH), 7.31 (8 = 7.8 Hz, 1H,
ArH), 7.19 (d,J = 7.9 Hz, 2H, ArH), 6.45 (dd] = 16.9, 10.1 Hz, 1H, —-CH=C}{ 6.26
(dd,J=16.9, 1.9 Hz, 1H, -CH=CH}{ 5.73 (ddJ = 10.3, 1.7 Hz, 1H, —CH=C}}{ 2.32 (s,
3H, CHy), 2.26 (s, 3H, Ck). ESI-MS m/z: 421.5 [M+H]. Anal. calcd. for GH2.:CINgO
(%): C, 62.78; H, 5.03; N, 19.97; found (%): C,@&2.H, 4.96; N, 19.82.

4.1.8.8. (E)-N-(3-(5-Chloro-2-(2-(1-(4-methoxyphenyl ) ethylidene)hydr azinyl ) pyrimidin-4-
ylamino)phenyl)acrylamide (14h). Flash column chromatography was performed using
(petroleum ether:ethyl acetate, 5:1 to 3:2 v/v)LBRpurity: 98.7%. A white solid. Yield:
55%. mp 217.0-219.4 °CH NMR (400 MHz, DMSOdg) & 11.55 (s, 1H, —NH-N),
10.36 (s, 1H, NHCO), 10.34 (s, 1H, NH), 8.29 (s, BiH), 7.96—7.80 (m, 3H, ArH),
7.58 (d,J = 7.6 Hz, 1H, ArH), 7.37-7.44 (m, 2H, ArH), 7.08, § = 9.0 Hz, 2H, ArH),



6.50 (dd,J = 17.0, 10.1 Hz, 1H, -CH=C}{ 6.28 (ddJ = 16.9, 1.8 Hz, 1H, —-CH=CH}{
5.78 (dd,J = 10.1, 1.8 Hz, 1H, —CH=C}{{ 3.82 (s, 3H, OC}Hj, 2.37 (s, 3H, Ch.
ESI-MS m/z: 437.2 [M+H]. Anal. calcd. for GH>:CINgO, (%): C, 60.48; H, 4.85; N,
19.24; found (%): C, 60.53; H, 4.76; N, 19.07.

4.1.8.9. (E)-N-(3-(5-Chloro-2-(2-(1-(3-methoxyphenyl ) ethylidene)hydr azinyl ) pyrimidin-4-
ylamino)phenyl)acrylamide (14i). Flash column chromatography was performed using
(petroleum ether:ethyl acetate, 4:1 to 3:2 v/v)LBRurity: 99.3%. A white solid. Yield:
29%. mp 198.2-200.1 °CH NMR (400 MHz, DMSOdg) & 11.59 (s, 1H, —NH-N),
10.35 (s, 2H, NHCO, NH), 8.29 (s, 1H, ArH), 7.96 181, ArH), 7.53—-7.56 (m, 3H, ArH),
7.36—7.44 (m, 3H, ArH), 7.06 (dd,= 8.0, 1.9 Hz, 1H, ArH), 6.48 (dd,= 17.0, 10.1 Hz,
1H, -CH=CH), 6.28 (dd,J = 17.0, 1.9 Hz, 1H, -CH=C} 5.79 (dd,J = 10.1, 1.9 Hz,
1H, —CH=CH), 3.82 (s, 3H, OCH), 2.39 (s, 3H, Ck). ESI-MS m/z: 437.2 [M+H]
Anal. calcd. for G;H21CINgO; (%): C, 60.48; H, 4.85; N, 19.24; found (%): C,480 H,
4.73; N, 19.32.

4.1.8.10. (E)-N-(3-(5-Chloro-2-(2-(1-(pyridin-4-yl)ethylidene)hydrazinyl ) pyrimidin-4-yla
mino)phenyl)acrylamide (14j). Flash column chromatography was performed using
(petroleum ether:ethyl acetate, 1:1 to 1:3 v/v)LBPurity: 98.6%. A yellow solid. Yield:
51%. mp 152.1-154.3 °CH NMR (400 MHz, DMSOds) & 10.31 (s, 1H, —NH-N),
10.22 (s, 1H, NHCO), 8.99 (s, 1H, NH), 8.56 J&; 5.5 Hz, 2H, ArH), 8.22 (s, 1H, ArH),
8.13 (s, 1H, ArH), 7.82 (dl = 7.7 Hz, 1H, ArH), 7.73 (d] = 5.5 Hz, 2H, ArH), 7.43 (d]

= 7.6 Hz, 1H, ArH), 7.34 (tJ = 8.0 Hz, 1H, ArH), 6.45 (dd] = 16.8, 10.1 Hz, 1H,
—CH=CH), 6.24 (ddJ = 16.9, 0.5 Hz, 1H, —CH=G#{ 5.72 (dd,J = 10.7, 0.6 Hz, 1H,
—CH=CH), 2.29 (s, 3H, Ch). *C NMR (101 MHz, DMSOdg) & 163.59, 158.48, 156.47,
155.19, 150.03 (2C), 146.30, 143.15, 139.65, 139132.41, 128.88, 127.22, 120.27
(2C), 118.23, 115.40, 114.30, 105.87, 13.00. ESIfVI& 408.1 [M+H]. Anal. calcd. for
Co0H1sCIN;O (%): C, 58.90; H, 4.45; N, 24.04; found (%): G,&; H, 4.37; N, 24.15.

4.1.9. General procedure for preparation of compounds (15a—159

A solution of appropriat® (0.8 mmol), E)-4-(dimethylamino)but-2-enoic acid (0.8
mmol), DIPEA (2 mmol) and HATU (0.8 mmol) in GBI, (5 mL) was stirred at room
temperature for 3-9 h. The solution was washed adeous KCO; (2 x 5 mL), then
brine (5 mL), and evaporated to give the crudedtesi The target compound$a—150
were obtained after purification by silica gel aolu chromatography.

4.1.9.1. (E)-N-(3-(5-Chloro-2-((E)-2-(4-fluor obenzylidene)hydrazinyl )pyrimidin-4-ylamin
o)phenyl)-4-(dimethylamino)but-2-enamide (158). Flash column chromatography was
performed using (C§Cl>:MeOH, 30:1 to 20:1 v/v). HPLC purity: 98.2%. A wisolid.
Yield: 42%. mp 218.7-220.1 °C. IR (KBr, € 3413.6 (NH), 3243.6 (RC=CH), 2940.3,
2857.0 (CH CHy), 2776.1 (N-CH), 1674.1 (CO)*H NMR (400 MHz, DMSOdg) &
11.05 (s, 1H, —-NH-N), 10.06 (s, 1H, NHCO), 8.851H, NH), 8.12 (s, 1H, —-N=CH),
8.06 (s, 1H, ArH), 8.00 (s, 1H, ArH), 7.64-7.67 (8, ArH), 7.41 (dJ = 8.3 Hz, 1H,
ArH), 7.29 (t,J = 8.1 Hz, 1H, ArH), 7.19 (t) = 8.8 Hz, 2H, ArH), 6.70 (dJ = 15.3, 5.9
Hz, 1H, —-CH=CH-CH), 6.28 (d,J = 15.4 Hz, 1H, -CH=CH-Cj)j, 3.01 (d,J = 5.4 Hz,



2H, —CH=CH-CH), 2.13 (s, 6H, CH. *C NMR (101 MHz, DMSOds) 5 163.63,
158.12, 156.38, 155.37, 141.76, 140.12, 139.63,5B39132.46, 128.86, 128.57 (2C),
126.50, 118.09, 116.22 (2C), 116.00, 115.52, 114183.02, 60.20, 45.58 (2C). ESI-MS
m/z: 468.1 [M+H]. Anal. calcd. for GH23CIFN;O (%): C, 59.04; H, 4.95; N, 20.95;
found (%): C, 58.95; H, 4.77; N, 21.02.

4.1.9.2. (E)-N-(3-(5-Chloro-2-((E)-2-(2-fluorobenzylidene)hydrazinyl )pyrimidin-4-ylamin
o)phenyl)-4-(dimethylamino)but-2-enamide (15b). Flash column chromatography was
performed using (C§Cl>:MeOH, 50:1 to 25:1 v/v). HPLC purity: 98.5%. A wisolid.
Yield: 67%. mp 194.4-196.2 °C. IR (KBr, €h 3422.6 (NH), 2925.8, 2852.2 (GH
CHs), 2779.5 (N-CH), 1674.5 (CO)!H NMR (400 MHz, DMSOdg) & 11.23 (s, 1H,
—NH-N), 10.16 (s, 1H, NHCO), 8.91 (s, 1H, NH), 830 1H, —N=CH), 8.17 (s, 1H,
ArH), 8.00 (s, 1H, ArH), 7.91 (1 = 7.5 Hz, 1H, ArH), 7.73 (s, 1H, ArH), 7.45 @= 7.6
Hz, 1H, ArH), 7.38 (ddJ = 13.3, 6.7 Hz, 1H, ArH), 7.31 @,= 8.0 Hz, 1H, ArH), 7.23
(dd,J = 16.2, 8.4 Hz, 2H, ArH), 6.73 (m, 1H, -CH=CH—-§}$6.35 (d,J = 15.4 Hz, 1H,
—CH=CH-CH), 3.29 (dJ = 5.2 Hz, 2H, -CH=CH-C}), 2.37 (s, 6H, Ch). ESI-MS m/z:
468.1 [M+HJ". Anal. calcd. for GH23CIFN;O (%): C, 59.04; H, 4.95; N, 20.95; found
(%): C, 59.10; H, 4.86; N, 20.99.

4.1.9.3. (E)-N-(3-(5-Chloro-2-((E)-2-(2,4-difluorobenzylidene)hydrazinyl )pyrimidin-4-yla
mino)phenyl)-4-(dimethylamino)but-2-enamide (15¢). Flash column chromatography was
performed using (C§Cl>:MeOH, 50:1 to 22:1 v/v). HPLC purity: 99.3%. A wisolid.
Yield: 55%. mp 189.1-191.2 °¢H NMR (400 MHz, DMSOdg) 11.45 (s, 1H, —~NH-N),
10.55 (s, 1H, NHCO), 8.92 (s, 1H, NH), 8.30 (s, HN~CH), 8.19 (s, 1H, ArH), 8.17 (s,
1H, ArH), 7.92 (ddJ = 15.5, 8.5 Hz, 1H, ArH), 7.67 (s, 1H, ArH), 7.4 J = 7.3 Hz, 1H,
ArH), 7.28-7.34 (m, 2H, ArH), 7.15 (td] = 8.7, 2.0 Hz, 1H, ArH), 6.77 (m, 1H,
—CH=CH-CH), 6.56 (d,J = 15.1 Hz, 1H, —-CH=CH-CH}, 3.82 (d,J = 6.1 Hz, 2H,
—CH=CH-CH), 2.69 (s, 6H, Ch. ESI-MS m/z: 486.1 [M+H]. Anal. calcd. for
C,3H22CIFN;O (%): C, 56.85; H, 4.56; N, 20.18; found (%): 6,30; H, 4.61; N, 20.23.

4.1.9.4. (E)-N-(3-(5-Chloro-2-((E)-2-(4-methoxybenzylidene)hydrazinyl )pyrimidin-4-ylam
ino)phenyl)-4-(dimethylamino)but-2-enamide (15d). Flash column chromatography was
performed using (C§Cl>:MeOH, 35:1 to 20:1 v/v). HPLC purity: 97.2%. A wdisolid.
Yield: 53%. mp 145.1-147.2 °CH NMR (400 MHz, DMSOsdg) & 10.90 (s, 1H,
—NH-N), 10.08 (s, 1H, NHCO), 8.80 (s, 1H, NH), 8.(H) 1H, —N=CH), 8.01 (s, 1H,
ArH), 7.99 (s, 1H, ArH), 7.70 (s, 1H, ArH), 7.55,@= 8.8 Hz, 2H, ArH), 7.42 (d1=7.7
Hz, 1H, ArH), 7.28 (tJ = 8.1 Hz, 1H, ArH), 6.93 (d] = 8.8 Hz, 2H, ArH), 6.70 (dt] =
15.4, 5.9 Hz, 1H, -CH=CH-CJ}{ 6.28 (d,J = 15.4 Hz, 1H, —-CH=CH-C})}, 3.77 (s, 3H,
OCH), 3.02 (dJ = 5.6 Hz, 2H, -CH=CH-C}}, 2.13 (s, 6H, Ch). *C NMR (101 MHz,
DMSO-dg) & 163.63, 160.36, 158.17, 156.29, 155.35, 141.6Q,3B84 139.71, 139.57,
128.85, 128.44, 128.10 (2C), 126.61, 117.95, 115.88.66 (2C), 114.30, 104.61, 60.20,
55.67, 45.57 (2C). ESI-MS m/z: 480.1 [M+HRAnal. calcd. for GsH,6CIN;O> (%): C,
60.06; H, 5.46; N, 20.43; found (%): C, 59.89; k(G N, 20.28.

4.1.9.5. (E)-N-(3-(5-Chloro-2-((E)-2-(pyridin-4-ylmethylene)hydr azinyl ) pyrimidin-4-ylam



ino)phenyl)-4-(dimethylamino)but-2-enamide (15€. Flash column chromatography was
performed using (C§Cl>:MeOH, 30:1 to 15:1 v/v). HPLC purity: 98.8%. A wdisolid.
Yield: 32%. mp 200.5-202.7 °CH NMR (400 MHz, DMSOdg) & 11.45 (s, 1H,
—NH-N), 10.17 (s, 1H, NHCO), 8.97 (s, 1H, NH), 8(84J = 5.2 Hz, 1H, ArH), 8.28 (d,
J=3.1Hz, 1H, ArH), 8.19 (s, 1H, —-N=CH), 8.04-8(@7, 2H, ArH), 7.66 (dJ = 7.7 Hz,
1H, ArH), 7.54 (dJ = 5.2 Hz, 1H, ArH), 7.45 (d] = 8.0 Hz, 1H, ArH), 7.32 () = 8.3
Hz, 1H, ArH), 7.11 (ddJ = 8.0, 4.0 Hz, 1H, ArH), 6.71 (m, 1H, —-CH=CH-¢gH6.29 (d,
J=15.1 Hz, 1H, -CH=CH-Cj), 3.02 (d,J = 3.6 Hz, 2H, -CH=CH-C}), 2.14 (s, 6H,
CHs). ESI-MS m/z: 451.1 [M+H] Anal. calcd. for GH,3CINgO (%): C, 58.60; H, 5.14;
N, 24.85; found (%): C, 58.48; H, 5.22; N, 24.72.

4.1.9.6. (E)-N-(3-(2-((E)-2-((1H-1ndol-3-yl)methyl ene)hydr azinyl )-5-chloropyrimidin-4-yi
amino)phenyl)-4-(dimethylamino)but-2-enamide (15f). Flash column chromatography
was performed using (CGBl,:MeOH, 30:1 to 15:1 v/v). HPLC purity: 98.0%. A ek
solid. Yield: 29%. mp 127.2-129.5 °é4 NMR (400 MHz, DMSO#dg) §11.82 (s, 1H,
NH), 10.52 (s, 1H, —=NH-N), 10.31 (s, 1H, NHCO),®(8, 1H, NH), 8.45 (s, 1H, ArH),
8.41 (d,J = 7.2 Hz, 1H, ArH), 8.26 (s, 1H, -N=CH), 7.92 (s 8.1 Hz, 2H, ArH), 7.59
(d,J =7.6 Hz, 1H, ArH), 7.45 (dd] = 14.1, 7.6 Hz, 2H, ArH), 7.35 (s, 1H, ArH), 7.23
(dd,J = 16.6, 8.6 Hz, 2H, ArH), 6.76 (m, 1H, -CH=CH-§}6.52 (d,J = 15.4 Hz, 1H,
—CH=CH-CH), 3.23 (d,J = 5.6 Hz, 2H, —-CH=CH-C}), 2.81 (sJ = 3.5 Hz, 6H, CH).
ESI-MS m/z: 489.1 [M+H]. Anal. calcd. for GsH2sCINgO (%): C, 61.41; H, 5.15; N,
22.92; found (%): C, 61.46; H, 5.10; N, 22.90.

4.1.9.7. (E)-N-(3-(2-((E)-2-((1-Benzyl - 1H-indol -3-yl )methyl ene)hydr azinyl )-5-chl or opyri
midin-4-ylamino)phenyl)-4-(dimethylamino)but-2-enamide  (15¢g). Flash ~ column
chromatography was performed using ¢CH:MeOH, 100:1 to 25:1 v/v). HPLC purity:
98.1%. A pale-yellow solid. Yield: 25%. mp 196.991® °C. IR (KBr, crif): 3422.4
(NH), 3237.4 (RC=CH), 2924.9, 2852.7 (§HCHs), 2780.8 (N-CH), 1673.9 (CO)H
NMR (400 MHz, DMSOsdg) 6 10.67 (s, 1H, -NH-N), 10.05 (s, 1H, NHCO), 8.731(4,
NH), 8.28 (s, 1H, —N=CH), 8.26 (d,= 7.9 Hz, 1H, ArH), 8.10 (s, 1H, ArH), 7.85 (s, 1H
ArH), 7.81 (s, 1H, NH), 7.45 (d) = 8.2 Hz, 2H, ArH), 7.28-7.31 (m, 3H, ArH),
7.22-7.25 (m, 4H, ArH), 7.15-7.19 (m, 1H, ArH), 7.@,J = 7.5 Hz, 1H, ArH), 6.69 (dt,
J=15.3, 5.9 Hz, 1H, -CH=CH-GM 6.25 (d,J = 15.3 Hz, 1H, —-CH=CH-C}, 5.41 (s,
2H, CH), 3.01 (d,J = 5.4 Hz, 2H, —-CH=CH-C}, 2.13 (s, 6H, Ch). **C NMR (101
MHz, DMSOds) 6 163.67, 158.31, 156.45, 155.34, 141.59, 139.89,.78B3 139.03,
139.02, 138.18, 137.29, 132.26, 129.06 (2C), 1281%7.96, 127.61 (2C), 126.57,
125.40, 123.09, 122.89, 120.95, 118.03, 115.02,6812110.81, 103.88, 60.17, 49.71,
45.58 (2C). ESI-MS m/z: 579.4 [M+H]Anal. calcd. for GH3:CINgO (%): C, 66.37; H,
5.40; N, 19.35; found (%): C, 66.32; H, 5.38; N,5119

4.1.9.8. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(4-fluorophenyl )ethylidene)hydrazi nyl )pyrimidin-
4-ylamino)phenyl)-4-(dimethylamino)but-2-enamide (15h). Flash column
chromatography was performed using ¢CH:MeOH, 60:1 to 20:1 v/v). HPLC purity:
98.5%. A white solid. Yield: 63%. mp 151.9-153.0. 98 (KBr, cmi'): 3405.7 (NH),
2923.0, 2852.5 (CH CHs), 2784.9 (N-ChH), 1680.0 (CO).'H NMR (400 MHz,



DMSO-dg) & 10.47 (s, 1H, =NH-N), 10.03 (s, 1H, NHCO), 8.891¢d, NH), 8.18 (s, 2H,
ArH), 7.82-7.88 (m, 3H, ArH), 7.47 (d,= 7.9 Hz, 1H, ArH), 7.32 (t) = 8.1 Hz, 1H,
ArH), 7.20 (t,J = 8.8 Hz, 2H, ArH), 6.76 (df] = 14.3, 7.0 Hz, 1H, -CH=CH-GM 6.49
(d, J = 15.3 Hz, 1H, -CH=CH-C}, 3.84 (d,J = 6.5 Hz, 2H, —-CH=CH-C}, 2.70 (s,
6H, CHs), 2.30 (s, 3H, Ch).**C NMR (101 MHz, DMSOdg) 6 163.95, 162.48, 161.52,
158.75, 156.29, 155.21, 145.22, 139.80, 139.22,7835132.22, 128.92, 128.18 (2C),
118.18, 115.55, 115.30 (2C), 114.03, 105.18, 5742756 (2C), 13.78. ESI-MS m/z:
482.1 [M+HJ. Anal. calcd. for GH2sCIFN;O (%): C, 59.81; H, 5.23; N, 20.34; found
(%): C, 59.77; H, 5.28:; N, 20.35.

4.1.9.9. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(2,4-difluorophenyl)ethylidene)hydr azinyl ) pyrimi
din-4-ylamino)phenyl)-4-(dimethylamino)but-2-enamide (151). Flash column
chromatography was performed using ¢CH:MeOH, 50:1 to 30:1 v/v). HPLC purity:
99.1%. A white solid. Yield: 63%. mp 162.3-163.6. I (KBr, cmi?): 3415.8 (NH),
2943.2, 2821.4 (CH CHy), 2778.4 (N-CH), 1675.3 (CO).'H NMR (400 MHz,
DMSO-dg) 6 10.17 (s, 1H, —-NH-N), 10.03 (s, 1H, NHCO), 8.891¢4, NH), 8.18 (s, 1H,
ArH), 8.11 (s, 1H, -N=CH, ArH), 7.68-7.76 (m, 2H;Hy, 7.39 (d,J = 7.8 Hz, 1H, ArH),
7.27 (dddJ =17.9, 12.8, 5.3 Hz, 2H, ArH), 7.09 (dt= 8.4, 2.0 Hz, 1H, ArH), 6.73 (dt,
J=15.3, 6.2 Hz, 1H, -CH=CH-CG}N 6.33 (d,J = 15.1 Hz, 1H, —-CH=CH-C})|, 3.22 (s,
2H, —CH=CH-CH)), 2.29 (s, 3H, CH), 2.28 (s, 6H, CH. *C NMR (101 MHz,
DMSO-dg) 66 163.31, 161.32, 161.30, 159.40, 158.71, 156.36,28 143.38, 139.69,
139.41, 131.24, 128.89, 117.88, 115.16, 113.90,0912105.53, 105.09, 104.83, 99.99,
59.41, 44.77 (2C), 17.1€SI-MS m/z: 500.3 [M+H]. Anal. calcd. for GsH24CIF.N;O
(%): C, 57.66; H, 4.84; N, 19,61; found (%): C,5..H, 4.90; N, 19.56.

4.1.9.10. (E)-N-(3-(5-Chloro-2-((E)-2-(1-p-tolylethylidene)hydr azinyl ) pyrimidin-4-ylamin
o)phenyl)-4-(dimethylamino)but-2-enamide (15j). Flash column chromatography was
performed using (C§Cl>:MeOH, 50:1 to 30:1 v/v). HPLC purity: 98.7%. A wisolid.
Yield: 63%. mp 135.3-138.0 °CH NMR (400 MHz, DMSOds) & 10.47 (s, 1H,
—NH-N), 9.95 (s, 1H, NHCO), 8.85 (s, 1H, NH), 8(%7 2H, ArH), 7.89 (dJ = 7.3 Hz,
1H, ArH), 7.73 (dJ = 8.1 Hz, 2H, ArH), 7.49 (d] = 7.9 Hz, 1H, ArH), 7.30 () = 8.1
Hz, 1H, ArH), 7.19 (d,J = 8.0 Hz, 2H, ArH), 6.76 (dtJ = 14.8, 6.7 Hz, 1H,
—CH=CH-CH), 6.47 (d,J = 15.3 Hz, 1H, -CH=CH-CH}, 3.12 (d,J = 7.2 Hz, 2H,
—CH=CH-CH), 2.56 (s, 6H, Ch), 2.32 (s, 3H, Ch), 2.28 (s, 3H, Ch. ESI-MS m/z:
478.2 [M+HJ'". Anal. calcd. for GsH,sCIN;O (%): C, 62.82; H, 5.90; N, 20.51; found (%):
C, 62.75; H, 5.92; N, 20.52.

4.1.9.11. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(4-methoxyphenyl ) ethylidene)hydr azinyl ) pyrimi
din-4-ylamino)phenyl)-4-(dimethylamino)but-2-enamide (15K). Flash column
chromatography was performed using ¢CH:MeOH, 50:1 to 30:1 v/v). HPLC purity:
98.6%. A white solid. Yield: 67%. mp 131.1-132.4 *8 NMR (400 MHz, DMSOdg) &
10.33 (s, 1H, -NH-N), 9.87 (s, 1H, NHCO), 8.871(4, NH), 8.16 (s, 1H, ArH), 8.11 (d,
J=2.4 Hz, 1H, ArH), 7.87 (br, 1H, ArH), 7.77 @z 7.7 Hz, 2H, ArH), 7.46 (d] = 7.3
Hz, 1H, ArH), 7.30-7.33 (m, 1H, ArH), 6.92 (d,= 7.9 Hz, 2H, ArH), 6.73 (m, 1H,
—CH=CH-CH), 6.43 (dJ = 15.3 Hz, 1H, -CH=CH-C§)}|, 3.79 (s, 3H, OC}j, 3.69 (dJ



= 6.3 Hz, 2H, —-CH=CH-C}), 2.60 (s, 6H, Ch), 2.25 (s, 3H, Ch). ESI-MS m/z: 494.5
[M+H]". Anal. calcd. for GsH,sCIN;O, (%): C, 60.78; H, 5.71; N, 19.85; found (%): C,
60.71; H, 5.76; N, 19.83.

4.1.9.12. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(3-methoxyphenyl )ethylidene)hydr azinyl )pyrimi
din-4-ylamino)phenyl)-4-(dimethylamino)but-2-enamide (asl). Flash column
chromatography was performed using ¢CH:MeOH, 100:1 to 35:1 v/v). HPLC purity:
98.3%. A white solid. Yield: 45%. mp 88.2—90.9 “E. NMR (400 MHz, DMSOds) &
10.18 (s, 1H, —-NH-N), 9.96 (s, 1H, NHCO), 8.881¢4, NH), 8.19 (s, 1H, ArH), 8.01 (m,
2H, ArH), 7.45 (dJ = 7.8 Hz, 1H, ArH), 7.40 (d] = 7.9 Hz, 1H, ArH), 7.30-7.33 (m, 3H,
ArH), 6.93 (ddJ=8.2, 1.7 Hz, 1H, ArH), 6.73 (d1,= 14.1, 6.0 Hz, 1H, -CH=CH-CGN
6.34 (d,J = 15.1 Hz, 1H, -CH=CH-C})}, 3.77 (s, 3H, OC}), 3.42 (d,J = 6.1 Hz, 2H,
—CH=CH-CH), 2.37 (s, 6H, CH), 2.28 (s, 3H, Ch). *C NMR (101 MHz, DMSOds) 5
163.16, 162.54, 159.72, 158.78, 156.30, 155.25,0046.40.72, 139.87, 139.43, 129.66,
129.32, 128.91, 118.68, 117.81, 115.06, 113.77,6513112.32, 105.25, 59.07, 55.63
(2C), 44.41, 13.81. ESI-MS m/z: 494.3 [M+HJAnal. calcd. for GsH2eCIN;O, (%): C,
60.78; H, 5.71; N, 19.85; found (%): C, 60.79; k8% N, 19.80.

4.1.9.13. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(pyridin-2-yl)ethylidene)hydr azinyl ) pyrimidin-4-
ylamino) phenyl)-4-(dimethylamino)but-2-enamide (15m). Flash column chromatography
was performed using (CGBl,:MeOH, 30:1 to 12:1 v/v). HPLC purity: 97.9%. A ek
solid. Yield: 36%. mp 186.5-188.3 °¢éH NMR (400 MHz, DMSOdg) & 10.39 (s, 1H,
—NH-N), 9.71 (s, 1H, NHCO), 9.17 (s, 1H, NH), 8(®6J = 4.6 Hz, 1H, ArH), 8.25 (s,
1H, ArH), 8.12-8.20 (m, 2H, ArH), 7.76—7.80 (m, 2&tH), 7.47 (ddJ= 7.9, 0.7 Hz, 1H,
ArH), 7.33-7.38 (m, 2H, ArH), 6.72 (m, 1H, —-CH=CHHg}, 6.44 (d,J = 15.2 Hz, 1H,
—CH=CH-CH), 3.92 (dJ = 6.9 Hz, 2H, -CH=CH-C}), 2.77 (s, 6H, CH), 2.39 (s, 3H,
CHs). ESI-MS m/z: 465.3 [M+H] Anal. calcd. for GaH,sCINgO (%): C, 59.41; H, 5.42;
N, 24.10; found (%): C, 59.37; H, 5.43; N, 23.99.

4.1.9.14. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(pyridin-3-yl)ethylidene)hydrazinyl ) pyrimidin-4-
ylamino)phenyl)-4-(dimethylamino)but-2-enamide (15n). Flash column chromatography
was performed using (CGBl,:MeOH, 50:1 to 15:1 v/v). HPLC purity: 99.0%. A ek
solid. Yield: 52%. mp 206.7—207.2 °éH NMR (400 MHz, DMSOdg) & 10.42 (s, 1H,
—NH-N), 10.20 (s, 1H, NHCO), 9.03 (@~ 1.3 Hz, 1H, NH), 8.93 (s, 1H, ArH), 8.53 (d,
J=4.5Hz, 1H, ArH), 8.21 (s, 1H, ArH), 8.15-8.1%,(2H, ArH), 7.93 (dJ = 6.0 Hz, 1H,
ArH), 7.44 (d,J = 7.6 Hz, 1H, ArH), 7.40 (ddl = 8.0, 4.8 Hz, 1H, ArH), 7.32 (§,= 8.1
Hz, 1H, ArH), 6.74 (dtJ = 14.3, 7.0 Hz, 1H, -CH=CH-GH 6.46 (d,J = 15.4 Hz, 1H,
—CH=CH-CH), 3.77 (dJ = 5.4 Hz, 2H, —-CH=CH-C}), 2.66 (s, 6H, Ch), 2.34 (s, 3H,
CHs). ESI-MS m/z: 465.3 [M+H] Anal. calcd. for GaH,sCINgO (%): C, 59.41; H, 5.42;
N, 24.10; found (%): C, 59.45; H, 5.37; N, 24.16.

4.1.9.15. (E)-N-(3-(5-Chloro-2-((E)-2-(1-(pyridin-4-yl)ethylidene)hydr azinyl ) pyrimidin-4-
ylamino)phenyl)-4-(dimethylamino)but-2-enamide (150). Flash column chromatography
was performed using (CGBl,:MeOH, 35:1 to 13:1 v/v). HPLC purity: 98.5%. A ek
solid. Yield: 26%. mp 237.3-238.7 °éH NMR (400 MHz, DMSOdg) & 10.32 (s, 1H,



—NH-N), 10.29 (s, 1H, NHCO), 8.94 (s, 1H, NH), 8(65J = 5.0 Hz, 2H, ArH), 8.22 (s,
1H, ArH), 8.19 (s, 1H, ArH), 7.72—7.76 (m, 3H, ArH).46 (d,J = 7.6 Hz, 1H, ArH), 7.31
(t, J=8.1 Hz, 1H, ArH), 6.71 (df] = 14.8, 5.7 Hz, 1H, -CH=CH-G} 6.33 (d,J = 15.2
Hz, 1H, -CH=CH-CH), 3.06 (d,J = 5.1 Hz, 2H, -CH=CH-C}), 2.30 (s, 3H, Cb),
2.16 (s, 6H, Ch). *C NMR (101 MHz, DMSOdg) § 163.45, 162.56, 158.53, 156.40,
155.26, 150.16 (2C), 146.19, 143.19, 139.62, 1391&8.82, 127.71, 120.23 (2C),
117.94, 115.27, 114.10, 105.86, 59.62, 44.95 (28)11. ESI-MS m/z: 465.2 [M+H]
Anal. calcd. for GsH25CINgO (%): C, 59.41; H, 5.42; N, 24.10; found (%): ®,38; H,
5.46:; N, 24.16.

4.1.10. General procedure for preparation of compounds (16a—166)

A mixture of 11 (0.5 mmol),13 (0.5 mmol) and TFA (0.6 mmol) irPrOH (5 mL)
was stirred under reflux for 3 h. The reaction migtwas cooled to room temperature,
and the precipitate was filtered to give a crudedpct, which was recrystallized from
i-PrOH to generate the target compounds.

4.1.10.1. N-(3-(5-Chloro-2-(2-(4-fluorobenzoyl ) hydraznyl ) pyrimidin-4-ylamino)phenyl)a
crylamide (16a8). Flash column chromatography was performed usingrdieeim
ether:ethyl acetate, 5:1 to 3:2 v/v)). HPLC purl.7%. A white solid. Yield: 39%. mp
197.9-200.9 °C*H NMR (400 MHz, DMSOs) & 10.37 (s, 1H, NH), 10.06 (s, 1H, NH),
8.97 (s, 1H, NHCO), 8.82 (s, 1H, NH), 8.09 (s, B#H), 7.87-7.93 (m, 3H, ArH), 7.46
(s, 1H, ArH), 7.30 (br, 3H, ArH), 6.63 (s, 1H, ArH9.45 (dd,J = 14.7, 10.5 Hz, 1H,
—CH=CH,), 6.25 (d,J = 16.6 Hz, 1H, -CH=C}J, 5.74 (d,J = 10.1 Hz, 1H, —CH=C}).
ESI-MS m/z: 427.0 [M+H]. Anal. calcd. for GgH16CIFNgO, (%): C, 56.28; H, 3.78; N,
19.69; found (%): C, 56.31; H, 3.71; N, 19.82.

4.1.10.2. N-(3-(5-Chloro-2-(2-(4-methoxybenzoyl ) hydr azinyl ) pyrimidin-4-ylamino)phenyl
)acrylamide (16b). Flash column chromatography was performed usingrdjeeim
ether:ethyl acetate, 6:1 to 1:1 v/v)). HPLC pur9.3%. A white solid. Yield: 72%. mp
213.6-215.6 °C'H NMR (400 MHz, DMSO#dg) 5 10.79 (s, 1H, NH), 10.67 (s, 1H, NH),
10.49 (s, 1H, NH), 10.35 (s, 1H, NHCO), 8.29 (s, AfH), 8.03 (s, 1H, ArH), 7.93 (d,

= 8.3 Hz, 2H, ArH), 7.62 (d] = 7.4 Hz, 1H, ArH), 7.41 (1) = 7.7 Hz, 1H, ArH), 7.34 (d,
J =7.5 Hz, 1H, ArH), 7.08 (d) = 8.3 Hz, 2H, ArH), 6.53 (dd] = 17.0, 10.1 Hz, 1H,
—CH=CH,), 6.28 (d,J = 17.2 Hz, 1H, —-CH=C}), 5.78 (d,J = 10.6 Hz, 1H, —CH=C}),
3.83 (s, 3H, OCh). ESI-MS m/z: 439.5 [M+H] Anal. calcd. for GH1gCINgOs (%): C,
57.47; H, 4.36; N, 19.15; found (%): C, 57.80; FB9} N, 19.12.

4.2. Pharmacology
4.2.1. In vitro enzymatic activity assay

The experiments were carried out by a well-establismobility shift assay, and
EGFR kinases (EGFR T790M/L858R, EGFR T790M/delEA#0, EGFR T790M and
WT EGFR) were purchased from Invitrogen. The kinbase buffer was consist of 50
mM HEPES (pH 7.5), 0.0015% Brij35 and 2 mM DTT, lelthe stop buffer contained a
mixture of 100 mM HEPES (pH 7.5), 0.015% Brij-352% Coating Reagent and 50 mM



EDTA.

Initially, the tested compounds were diluted toféla of the final desired highest
concentration in reaction by 100% DMSO. SubsequeB0 uL of the solution was
transferred to 6QuL of 100% DMSO in the next well and so forth fort@tal of 5
concentrations. No compound and no enzyme conivete prepared by adding 1QQ
DMSO to two empty wells in the same 96-well platben, 10uL of compound was
transferred to a new 96-well plate, which was mdrlkes the intermediate plate.
Additional 90 uL of kinase buffer was added to each well of intedmate plate. The
mixture in intermediate plate was shaked for 10.rime assay plate was prepared after
transferring 5uL of each well from the 96-well intermediate plabea 384-well plate in
duplicates. The prepared enzyme solution (apprepE&FR in kinase base buffer) was
added to the assay plate, which was then incubatedom temperature for 10 min,
followed by the addition 1QL of prepared peptide solution (FAM-labeled peptaiel
ATP in kinase base buffer). The mixture was incabait 28 °C for another 1 hour, then
25 uL of stop buffer was added. The convertion data egsed from Caliper program,
and the values were converted to inhibition valud2ercent inhibition =
(max-conversion)/(max-min) x 100.

4.2.2. MTT assay

The target compounds were screened in A549, H1A@3+3-29 cells by a standard
MTT assay. The cancer cell lines were cultured inimum essential medium (MEM)
supplement with 10% fetal bovine serum (FBS).

Approximate 4 x 1dcells, suspended in MEM medium, were plated oathevell
of a 96-well plate and incubated in 5% £ 37 °C for 24 h. The tested compounds were
added to the culture medium and the cell cultureseveontinued for 72 h. Fresh MTT
was added to each well at a terminal concentraifdnpg/mL, and incubated with cells
at 37 °C for 4 h. The formazan crystals were dissblin 100uL DMSO each well, and
the absorbency at 492 nm (for absorbance of MTéaan) and 630 nm (for the
reference wavelength) was measured with an ELIS#&ee All of the compounds were
tested three times in each of the cell lines. Témults expressed as sh(inhibitory
concentration 50%) were the averages of at leasée theterminations and calculated by
using the Bacus Laboratories Incorporated SlidenSma(Bliss) software.
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Legends

Figure 1. Representative EGFR inhibitors.
Figure 2. Design strategy of target compounds.

Scheme 1.Reagents and conditions: (a)®0;, DMF, 50 °C, 3 h; (b) NENH2-H0O,

MeCN, reflux, 3 h; (c) appropriate aromatic aldedayat ketongi-PrOH, reflux, 6-8 h; (d)
TFA, DCM, 25 °C, 2-7 h; (e) Acryloyl chloride, DIRE DCM, 25 °C, 1 h or
(E)-4-(dimethylamino)but-2-enoic acid, HATU, DIPEAM, 25 °C, 3-9 h.

Scheme 2Reagents and conditions: (a) TFA, DCM, 25 °C, 1;Acryloyl chloride,
DIPEA, DCM, 25 °C, 1 h; (c) NbNH,-H,O, EtOH, reflux, 5 h; (d) TFA-PrOH, reflux,
3 h.

Table 1. Cellular antiproliferative activities of compountiéa 16aand16b
Table 2. Cellular antiproliferative activities of the hyd@ne analogs
Table 3.Invitro enzymatic inhibition of compounds on differentrfr of EGFR



Table 1. Cellular antiproliferative activities of compounti4a, 16a and16b

HNJJ\/ HN)J\/
HN i HN" i
Cl\ﬁN R ¢k F
H N
| NAN’NW/Q l N/)\N’N§/©/
Ho§ H

16a and 16b 14a
16a:R=F
16b: R = OCHj,4
ICs0 (uM)®
Compd %

A549 H1975
14a 10.44 +1.36 0.43+£0.17
16a 31.00 £3.13 5.31 £0.96
16b 25.99+2.25 8.46 £ 0.77

®The biological data are generated from at leasetimdependent experiments.



Table 2. Cellular antiproliferative activities of the hyd@ne analogs

HN-T2
HN/©
cl S
N/)\N,N\\(Ar
H
R4
ICso (UM)?
Compd Ar R R, w0 W
A549 H1975 HT-29
% 4-F-Ph H H 13.68+259 9.92+076  12.32+1.03
l4a 4-F-Ph H Jo 1044+136 043+0.17  6.34+1.59
14b 2-F-Ph H Jo 6.06+054  0.29+007  3.50+0.69
l4c  24(FyPh H Jo 1125+177 0.38+0.06  4.76+0.66
,N/’*Q o)
14d Ty H Jo >100 135+0.39  11.03+233
l4e 4FPh  Me L I_ 8204038  039+011  505+0.71
14f 24-FpPh  Me LI 163+0.25  030+0.12 4.36+1.24
149 4CHPh  Me I 536+168  074+0.15 3.21+0.67
14h  4CHOPh Me  LJ_ 771+0.72  106+037  456+1.17
14i 3CHO-Ph  Me L _ 1033+224 119+025 899+1.22
14j apyidyl  Me I 2871+169 3.69+1.07 12.80+0.96
15a 2-F-Ph H Qi 894%126  044:008  3.66+0.68
15b 4FPh  H 1 __l_  677:035 050016  3.30+0.77
15¢  24-(FpPh H Il 217£023 017005  2.92+0.08
15d  4CHO-Ph H ,I__l_ 6243067 158:029  482:123
15¢  pyidin-4yl  H 0 __ | 47.68:354 413:0.35 2519%259
. (o]
15f indol-3yl  H I _._\_ 2868:067 545:0.37  9.68+135
/’*@ o] |
159 N H o .l 291016 026:012 2.12%037

r
3;‘\//\ 3
@



15h

15i

15j

15k

151

15m

15n

150

gefitinib
WZ4002

4-F-Ph

2,4-(Fy-Ph

4-CHy-Ph

4-CH;0-Ph

3-CH;O-Ph

pyridin-2-yl

pyridin-3-yl

pyridin-4-yl

Me

Me

Me

Me

Me

Me

Me

8.96 + 1.56

5.57+0.76

10.8+1.41

7.12+0.33

11.38 +0.39

0.83+0.12

17.29+£2.40

34.86+1.12

9.86 +0.62
1.87 +0.37

1.16 £0.26

0.48 +0.05

1.37+0.27

0.99+0.18

0.91+0.06

0.077 +£0.005

2.35+0.15

6.24 +0.36

8.71 +0.60
0.058 +0.022

10.2+1.09

3.46 +0.32

11.8 +0.30

6.83 +0.57

3.87+£0.41

0.12 +0.06

9.66 +0.37

10.93 £0.59

8.19 +0.68
2.95+0.29

The biological data are generated from at leasetimdependent experiments.



Table 3. In vitro enzymatic inhibition of compounds on different forms of EGFR
EGFRICs (uM)?

Compd T790M/delE746 TLOWT
T790M/L858R T790M WT
_A750 selectivity
1l4a 0.86 0.57 112 >20 >23.3
14b 151 191 4.74 >20 >13.2
14c 11.57 ND ND >20 >1.7
14e 1.68 1.29 253 >20 >11.9
14f 2.27 ND ND 11.75 5.2
149 5.67 ND ND >20 >35
15a 0.79 3.27 1.56 >20 >25.3
15b 0.68 2.23 1.49 10.65 15.7
15c 2.52 511 251 >20 >7.9
15f >20 ND ND >20 -
159 0.88 0.76 0.79 >20 >22.7
15h 2.35 ND ND 15.32 6.5
15i 0.72 125 0.82 >20 >27.8
15m 2.38 ND ND >20 >8.4
15n 4.32 ND ND >20 >4.6
gefitinib 12.72 10.62 4.27 0.022 -
WZ4002 0.031 ND ND 0.079 25

#The biological data are means from at least two replicated experiments.
PTL represents EGFR T790M/L858R.
ND: not determined.
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A series of novel aminopyrimidines were identified as selective EGFR inhibitors.
The compounds potently inhibited EGFR expressing T790M mutation.
The compounds effectively suppressed proliferation of H1975 cells.

Compounds 14a, 15g and 15i were promising candidates for further devel opment.



Compound 14a:
1. The M S of compound 14a
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3. The ®*C-NMR (101 MHz, DM SO-ds) of compound 14a
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4. The IR spectra of compound 14a
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Compound 14b:

1. The M S of compound 14b
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3. The ®*C-NMR (101 MHz, DM SO-dg) of compound 14b
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4. The IR spectra of compound 14b

1000 500

1500

Wavenumber cm-1

2000
5. The structure of compound (E)-14b
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Compound 15g:
1. The M S of compound 159
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3. The ®C-NMR (101 MHz, DM SO-ds) of compound 15g
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4. The IR spectra of compound 15g
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Compound 15i:

1. The M S of compound 15i
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3. The ®*C-NMR (101 MHz, DM SO-ds) of compound 15i
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