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Abstract

Cholesteryl ester transfer protein (CETP) is a g target for cardiovascular disease
therapy as inhibition of CETP leads to increased_HDin humans. Based on the structure of
Merck’s biphenyl CETP inhibitor, we designed noXN-substituted-cycloalkenyl-methylamine
scaffold derivatives by utilizing core replacemeanid conformational restriction strategies.
Consequently, twenty-eight compounds were synthdsiand evaluated for their inhibitory
activity against CETP. Their preliminary structwetivity relationships (SARSs) studies indicate
that polar substituents were tolerated in moietgndl hydrophobic alkyl groups at the 5-position
of cyclohexene were critical for potency. Among rnthe compound 17a bearing an
N-(5-pyrazolyl-pyrimidin-2-yl)-cycloalkenyl- methyfaine scaffold, exhibited excellent CETP
inhibitory activity (IGy = 0.07 uM) in vitro. Furthermore, itshowed an acceptable
pharmacokinetic profile in S-D rats and efficieDHC increase in high-fat fed hamsters.

Keywords: Synthesis)N,N-substituted-cycloalkenyl-methylamine derivativ€ETP inhibitors;
HDL-C; Cardiovascular disease

1. Introduction

Cardiovascular disease (CVD) is the leading cadsmarbidity and mortality worldwide.
Epidemiological studies have indicated that lowelsvof high-density lipoprotein-cholesterol
(HDL-C) are considered to be a major risk factor €@VD, independent of high levels of
low-density lipoprotein-cholesterol (LDL-C) [1-4Each 1 mg/dL increase in HDL-C reduces
cardiovascular events by 2-3% on the basis of adinstudies [5]. Cholesteryl ester transfer
protein (CETP) is a 476-residue glycoprotein, decrenainly from the liver, that facilitates the
transfer of cholesteryl esters (CEs) from high-itgndipoprotein (HDL) to low-density
lipoprotein (LDL) and very low-density lipoprote{tVLDL) in exchange for triglycerides (TGs)
[6, 7]. It has been shown that CETP plays a praagenic role due to raising LDL-C levels and
reducing HDL-C levels [8, 9]. Therefore, the inith of CETP should result in increased
HDL-C levels and reduce the risk of CVD [6, 10].

Several small molecular CETP inhibitors have besported, and some of them have been
through phase Il clinical trials (Fig. 1) [11]. ®trapib {) was the first CETP inhibitor to reach
phase Il clinical trials, exhibiting a very potenbhibitory activity. Unfortunately, the

1



ILLUMINATE study was prematurely halted due to upegted effects that led to more mortality
in the torcetrapib/atorvastatin group than in thenastatin group [12-14]. Subsequently, the
dalcetrapib 2) phase lll clinical trial was terminated, as thaibitor did not decrease the risk of
cardiovascular events [15]. Recently, Lilly annoethdhat the phase 1l ACCELERATE study of
evacetrapib3) was terminated, but the precise explanationHerfailure has not been published
in any journal article. Anacetrapid)(is currently being studied in a phase Il clinit#l, and the
data shows an effective increase in HDL-C and @dmerén LDL-C, without the side effects of
torcetrapib [16, 17].
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Figure 1. Representative CETP inhibitors

Compound 5 (ICso = 0.11 puM, Fig. 2), developed by Merck, showed significant
lipid-regulating activityin vivo [18, 19]. Its simple scaffold and favourable phacawdynamic
properties encouraged us to explore novel and patenctures based on this compound. As
shown in Figure 2, the replacement of a substitpteehyl ring with a substituted cyclohexenyl
ring resulted in weak micromolar activitg@a 1Cso = 20.97uM), and efforts to enhance the
pharmacological activity through alternative subgibtns on the carbamate were largely
unsuccessful. Next, our group investigated theizatibn of the carbamate using a conformational
constraint strategy to attempt to increase the CiBfiBitory activity. To avoid instability and the
generation of chiral centres, we focused on theodhiction of aromatic rings onto moiety A.
Fortunately, the compound containing a pyrimidiing (16, 1Cso = 3.52uM) on moiety A showed
increased inhibitory activity. We chose compouiichs the lead compound, and a series of novel
N,N-substituted-cycloalkenyl-methylamine derivativesras synthesized. Optimization efforts on
moiety A and ring B are discussed in this study
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Figure 2. Design of new structures based on compdund

2. Results and discussion

2.1. Chemistry



CompoundslOa-cwere prepared according to the procedure in ScHermbe commercially
available 4,4-dimethylcyclohexanone) (underwent a Vilsmeier-Haack-Arnold reaction to
produce?7. The treatment off with 5-isopropyl-2-methoxyphenylboronic acid undguzuki
coupling conditions achieved8 in good vyield. Then, the -CHO of the resulting
2-phenylcyclohex-1-enecarbaldehyde scaffold wasjestdd to reductive amination with
3,5-bis(trifluoromethyl)benzyl amine to produgeThe obtained intermediaewas treated with
corresponding chloroformates to give compoub@iz-c

Compoundsl5, 16a-f, 17a-d, 18and 19a-e were prepared according to the procedure in
Scheme 2. The resulting was reacted with NaBHand subsequently, SOClo afford
intermediatel2. The treatment of starting materE with 3,5-bis(trifluoromethyl)benzyl amine
provided 14. Compoundl5 was obtained by the nucleophilic substitution9o&nd 11 in the
presence of NaH at’G. This compound was subjected to Buchwald-Harwagpling reactions
with corresponding amines to yield compount®a-f and Suzuki coupling reactions with
corresponding borate esters to furnish compodfdsd In compoundl5, —Br was replaced with
—OH to give compound8 which was subjected to substitution reactions wihous substituted
alkyl bromides to yield compound®a-e.

As illustrated in Scheme 3, compoung8a-h were synthesized from the corresponding
starting material ketones. Intermediat@da-h were generated by Vilsmeier-Haack-Arnold
reactions and treated with 5-isopropyl-2-methoxypiigoronic acid to provide22a-h These
compounds were reacted with NaB&hd subsequently, SOQb afford intermediate24a-h, and
key intermediate®5a-h were obtained by nucleophilic substitutiohhe conventional Suzuki
coupling of25a-hwith 1-methylpyrazole-4-boronic acid pinacol estforded compound&6a-h
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Scheme 1Synthesis of target compounti8a—c Reagents and conditions: (a) DMF, BBEHC, rt, 36.4%; (b)
5-isopropyl-2-methoxyphenylboronic acid, Pd(OAc)K,CO;, acetylacetone, EtOH, 80, 78.3%; (c)
3,5-bis(trifluromethyl)benzyl amine, NaBH(OAg) 1,2-dichloroethane, rt, 48.8%; (d) DIEA, DCM, rt,
87.09%-91.2%.



\ﬁ\j\ 16a, Ry = piperazinyl

N A 16b, Ry = N-methylpiperazinyl

Ry 16¢, R, = 4-aminopiperidyl

FiC 16d, R, = 4-acetaminopiperidyl
3 3 16e, Ry = 4-carboxylpiperidyl

16a-f 16f, R; = morpholinyl
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Ry 17b, R, = 3,5-dimethylisoxazole-4-yl
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3 3 17d, R, = thiophene-2-yl
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Scheme 2.Synthesis of target compountlS, 16a-f, 17a-d, 18and19a-e Reagents and conditions: (a) NaBH
MeOH, rt, 97.7%; (b) SOGIDMF, rt, 75.3%; (c) 3,5-bis(trifluromethyl)benzgmine, DIEA, 1,4-dioxane, 106,
75.8%; (d) NaH, DMF, TC, 64.7%; (e) Pgddba}), 2-(di-tert-butylphosphino)biphenyl, NaOt-Bu, tohe reflux,
39.3-53.1%; (f) Pd(PRj, NaCO;, DME/H,0, 9CC, b58.3-66.9%; (g) (i) bis(pinacolato)diboron,
PdCL(dppf)-CHCl,, AcOK, DMSO, 80C; (ii) 30% HO,, THF, OC, 46.4%; (h) KCOs, DMF, rt, 56.5-84.3%.

) 0
O/ X(:f ! & &
200 o
R 00 _a, @[ b, e, .,
o cHo A €| G

T o ] BEF

14 25a-h 26a-h

Scheme 3.Synthesis of target compoun®6a-h Reagents and conditions: (a) DMF, BBEHCL, rt, 36.4%; (b)
5-isopropyl-2-methoxyphenylboronic acid, Pd(OA&,CO;, acetylacetone, EtOHAD, 8C°C, 78.3%; (c) NaBHl
MeOH, rt, 97.7%: (d) SOGI DMF, rt, 75.3%:; (e) NaH, DMF,°C, 64.7%; (f) Pd(PRj, NaCOs;, DME/H,O,
90°C, 43.8-58.0%.

2.2. Invitro activity against Cholesteryl Ester Transfer Protein

The N,N-substituted-cycloalkenyl-methylamine derivativesnda reference compound
anacetrapib 4) were screened for thein vitro activity against CETP by a BODIPY-CE
fluorescence assay with the CETP RP Activity As&dty (Catalog # RB-RPAK; Roar). The
results are shown in Table 1 and Table 2. Thg @lues reveal that most of the compounds
exhibit potent CETP inhibitory activity.

As shown in Table 1, moiety A is critical for thdagyrmacological activityin vitro, and
replacement of a carbamati§ I1Cso= 20.97 uM) with a pyrimidine ringlg, ICso= 3.52 uM)
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caused a significant increase in the activity. Nes investigated the relationship between various
substituents at the 5-position of the pyrimidinggrimoiety A) and the CETP inhibitory activity.
The introduction of brominelp) dramatically reduced the activity due to the logihobic effect.
Interestingly, the potency of piperazine gralfa (ICso = 0.35 uM) was nearly 10-fold stronger
than that of a free hydroxyl groufi§ 1Cso = 3.52 uM), andN-methyl piperazine16b, 1Csq =
2.07 uM) was 6-fold less potent than piperazit®g). Replacing the free NH of piperazinksg)
with an oxygen atom (morpholin&gf, ICso = 0.86 uM) caused a weak decrease in the activity.
Nevertheless, the nitrogen atom of piperazib@s( moved outside to construct exocyclic amine
16¢ (ICso = 0.17 uM), exhibiting 2-fold higher potency themmpoundl6a while a substitution

of the amine ofL6c with an acetyl groupl@d, ICs, = 0.52 uM) somewhat decreased the potency.
Changing the 5-Nkgroup (6¢) to a 5-COOH grouple 1Cso = 0.37 uM) showed no advantage.
Aromatic heterocycles attached at the 5-positiothefpyrimidine ring were also examined, and
of these, the 1-menthylpyrazole fragment was thstmpotent {73 1Cso = 0.07 uM), although the
other compounds also exhibited obvious decreasastivity. Interestingly, the potency of straight
chain saturated carboxylic acid®b (ICso = 0.36 uM) andl9c (ICs, = 0.30 uM) were nearly
10-fold stronger than that with a free hydroxylgpal8, ICso = 3.52 uM), but the corresponding
ester {9a ICso = 0.91 puM) exhibited low potenoys 19b. Meanwhile, a straight chain saturated
alcohol (94, ICso = 0.19 uM) showed potent inhibitory activity, kbt corresponding ethet9e
ICs0 = 0.42 puM) exhibited almost 2-fold weaker potenggcording to these results, we could
speculate that the hydrophilic group at the 5-pmsitof pyrimidine provides an important
contribution to the potency due to interaction wite hydrophilic area.

Table 1 Structures and activities of compouridia-¢ 15, 16a-f, 17a-d 18, 19a-e

NO.  Moiety A R ICs0 (M) NO. Moiety A R IC 50 (UM)
~. 0
10a R Me 20.97 17a N B 0.07
° 0, o
~._O
10b TR >50° 17b - >50°
o A il I
R d
0.
R
10c T e >50° 17¢ ‘9 N >50
N AN N\
15 N :1 >50° 17d N N >50°
iy Y G
16a <N - 0.35 18 <N " OH 3.52
B N N
“]“/\;LR ()*H h]"/\;LR
160 A 2.07 19a o oYy 0.91
ol I,
16c - _n N 0.17 19b o oy 0.36
L, S 2,




16d . N o 0.52 19¢ N oy 0.30
0,  Of 0,

16e . - 0.37 19d N oK 0.19
L .., L

16f <N . 0.86 19e N 07O 0.42

X N X

2, @ 2,

Anacetrapib® 0.04

2Used as a positive control.
® Considered with no CETP inhibition activity

To further study the relationship between ring Bl dme CETP inhibitory activity, another
eight compound®6a-h were prepared and evaluated for their activityb{@a2). Compounds
containing hydrophobic alkyl groups at the 5-positof cyclohexene2@d, ICso = 0.06 LM;26€
ICs0 = 0.08 uM;26f, 1IC5o = 0.07 uM) showed better inhibitory activity th#reir counterparts
lacking these group26b, ICso = 0.93 uM). However, replacing the cyclohexeneay rimith a
cyclopentene ring26a, ICsq = 2.76 pM) or cycloheptene ring€c 1Cso = 1.62 uM) resulted in an
obvious decrease in activity. The incorporatioradienzene ring onto the cyclohexene to form a
1,2-dihydronaphthalene groupgg, 26h) resulted in a decrease of activity due to thacstdfect.
These results indicate that hydrophobic alkyl geapthe 5-position of cyclohexene are critical
for potency.
Table 2. Structures and activities of compour&a-h

(el
N\”/N\
N~
. N
FsC CFy N
NO. B ring 1C 50 (M) NO. B ring IC 50 (M)
2a (I 276 26e 1 008
260 (I 0.93 26f S
S
aec (I 1.62 269 0.22
26d [ 0.06 26h . 6.63
-
17a —J/\\J[ 0.07 anacetrapib® 0.04

2Used as a positive control.

2.3. Invivo test of compound 17ain high-fat fed hamsters

Based on the result of tha vitro CETP inhibitory assay, potent inhibit@7a was
selected for theén vivo assay. The high-fat fed hamster model was our ginanimal
model to measure the compound’s ability to ele¥#dd -C by CETP inhibition. As shown
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in Figure 3, compound7adose-dependently elevates HDL-C. Multiple oralidgof17a
at 30 mg/kg for 5 days in hamsters (n=6) produc®d3&o elevation of HDL-C at similar
levels to that observed fdr(anacetrapib). A 50 mg/kg dose bfashowed a statistically
significant 27.9% elevation of HDL-C. The resultslicate thatL7ademonstrates a potent
dose-dependent HDL-C elevation in hamsters.
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Figure 3. Elevation in HDL-C for compound4 and17ain moderately fat-fed hamsters. Predose blood
samples were collected by retro-orbital bleed. Conmgls were formulated in ethanol/hydrogenated
castor oil/water at a 1:1:8 ratio and dosed at 3RgydbOmg/kg (po, q.d.) for 5 dayBlood was drawn 2 h
afterthe last dose and HDL-C levels were measured irpthdose and postdose samples using chemistry
analyser. A) Predose and postdose plasma HDL-C levels Bhgércent changes in HDL-C after dosing
compounds for 5 days are reported as the meziEM (n = 6), ) p < 0.01 vs vehicle.

2.4. Pharmacokinetic characterization of 17a

The pharmacokinetic parameterslgfawere determined in Sprague-Dawley rats (n =
4) dosed at 50 mg/kg, usiragsolution of 10% ethanol, 10% hydrogenated castpand 80%
water as the vehicle for the peros route. As shawrfable 3, observed maximal plasma
concentration following oral dosing is 697.4 ng/ndnd time to reaclCais 2.5 h; in rats,
terminal half-life of compound7ais 2.5 h; area under curve (AUC) is 6994.4 ng-h/@h the
basis of pharmacokinetic parameters, we can knatvdbmpoundl7a exhibited an acceptable
pharmacokinetic profile in S-D rats.

Table 3.Pharmacokinetic parameters fbfain rats

Compound Specie$n = 4) Ciax(ng/mL) Tmax () Ty () AUC (ng-h/mL)
17a Rat (50 mpk) 697.4 2.5 11.1 6994.4

3. Conclusions

In summary, arN,N-substituted-cycloalkenyl-methylamine scaffold wiesigned from a
reported CETP inhibitor by utilizing core replacerheand conformational restriction. New
compounds were synthesized and evaluated for thhibitory activity against CETP by a
BODIPY-CE fluorescence assay. An initial SAR reeeathat polar substituents were tolerated in
moiety A and hydrophobic alkyl groups at the 5-pogiof cyclohexene were critical for potency.
Compoundl7awas identified as a promising CETP inhibitor wgghod inhibitory activity (IGy =
0.07 uM), and based on its excellent vitro property, it was selected fan vivo evaluation.
Compoundl7a demonstrated a dose-dependent HDL-C elevatiorainsters and an acceptable
pharmacokinetic profile in S-D rats. Future studmsl17a are currently underway in our
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laboratory.
4. Experimental
4.1. Chemistry

All chemicals were obtained from commercial sour@esl were used without
purification unless otherwise specified. Solventrevdistilled and dried using standard
methods. TLC was performed on silica gel platediffator F-254) and visualized by
UV-light. NMR spectra were recorded on Bruker 400 MHz andv@9® instruments, and
the chemical shifts were reported in terms of paes million with TMS as the internal
reference. High-resolution accurate mass deteriomat(HRMS) for all final target
compounds were obtained on a Bruker Micromass Taheé-light mass spectrometer
equipped with electrospray ionisation (ESI). Coluatmomatography was performed with
silica gel (200-300 mesh) purchased from Qingdadydtey Chemical Co. Ltd. The
purities of target compounds wer®5%, measured by HPLC, performed on a Waters
1525-2489, eluting with 100%GBH or a mixture of solvents 4@ (A) and MeOH (B)
(Va : Ve =5:95). Peaks were detected. @54 nm with a flow rate of 1.0 mL/min.

4.2. 2-Bromo-5,5-dimethyl cycl ohex-1-enecar bal dehyde (7).

PBr; (2.8 mL, 27.0 mmol) was added slowly to a solutidrDMF (2.1 mL, 30.0 mmol) in
CHCI; (10 mL) that was cooled tdQ. After stirring for 1 h at 0C, 4,4-dimethylcyclohexanone
(2.3 g, 10.0 mmol) was added to the mixture. Thectien mixture was again stirred at room
temperature for 8 h and then poured into ice wé8rmL) and neutralized slowly with solid
NaHCQ;. The mixture was extracted with @El, (20 mLx3), and the combined organic layers
were washed with water (20 mLx3) and brine (20 ml-xi8ied over NgSOy, and concentrated in
vacuo. The residue was purified by chromatographgilica gel (petroleum ether : EtOAc = 8:1)
to give7 (0.8 g, 36.4%), which was used immediately forrnbgt step because of its instability.

4.3. 2-(5-1sopropyl-2-methoxyphenyl)-5,5-dimethyl cycl ohex- 1-enecar bal dehyde (8).

5-Isopropyl-2-methoxyphenylboronic acid (1.6 g, Bithol) was dissolved in water (20 mL)
and ethanol (20 mL), and intermediatg1.7 g, 8.0 mmol), potassium carbonate (2.2 g, 16.0
mmol), acetylacetone (0.2 mL, 2.0 mmol) and Pd(QA&)2 g, 0.08 mmol) were added. The
reaction mixture was heated to reflux for 4 h ahdnt cooled to room temperature. After
concentration, the residue was dissolved in EtOZx rfiL), washed with water (20 mLx3) and
brine (20 mLx3), dried over N80,, and concentrateth vacuo. The residue was purified by
chromatography on silica gel (petroleum ether : A&¢t& 8:1) to give8 (1.8 g, 78.3%) as a pale
yellow oil. '"H NMR (400 MHz, DMSQd6) d: 9.21 (s, 1H), 7.13 (dd] = 8.5Hz, 2.2Hz, 1H),
6.92-6.90 (m, 2H), 3.64 (s, 3H), 2.80-2.73 (m, 1M%6 (m, 1H), 2.29-2.28 (m, 1H), 1.94-1.91 (m,
2H), 1.38 (tJ = 6.4 Hz, 2H), 1.09 (d] = 6.9 Hz, 6H), 0.89 (s, 6H). MS (EStyz 309.4 [M+Na].

4.4. N-(3,5-Bis(trifluoromethyl)benzyl)-1-(2-(5-i sopropyl-2-methoxyphenyl)-5,5-dimethyl cyclohex
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-1-enyl)methanamine (9).

Under an argon atmosphere, intermed&{6.2 g, 0.8 mmol), 3,5-bis(trifluromethyl)benzyl
amine (0.2 g, 0.8 mmol) and p&O, (0.2 g) were dissolved in 1,2-dichloroethane (2 rmifter
stirring for 1 h at room temperature, NaBH(OA®.2 g, 1.0 mmol) was added to the mixture.
The reaction mixture was stirred at room tempeeatuwrernight and then poured into saturated
sodium bicarbonate solution (10 mL). The mixturesweatracted with ChCl, (20 mLx3) and the
combined organic layers were washed with watern@2%3) and brine (20 mLx3), dried over
NaSQ,, and concentrateih vacuo. The residue was purified by chromatography oicasigel
(petroleum ether : EtOAc = 4:1) to gi9g0.2 g, 48.8%) as a pale yellow diH NMR (400 MHz,
DMSO-d6) ¢: 7.86 (s, 3H), 6.98 (dd,= 8.4 Hz, 2.3 Hz, 1H), 6.79 (d,= 8.4 Hz, 1H), 6.75 (d] =
2.3 Hz, 1H), 3.65 (s, 3H), 3.64 (s, 2H), 2.87-2(i#9 2H), 2.73-2.66 (m, 1H), 2.32-2.28 (m, 2H),
1.95 (s, 3H), 1.37 () = 6.3 Hz, 2H), 1.07 (d] = 6.9 Hz, 6H), 0.96 (s, 6H). MS (EStyz514.2
[M+H] "

4.5. N-(3,5-Bis(trifluoromethyl)benzyl)-N-methoxycar bonyl-(2-(5-isopropyl -2-methoxyphenyl)-5,5
-dimethyl cyclohex-1-enyl)methanamine (10a).

Intermediated (0.2 g, 0.4 mmol) was dissolved in g, (5 mL) and methyl chloroformate
(0.1 mL, 0.6 mmol) an®ll,N-diisopropylethylamine (0.2 mL, 1.4 mmol) were add€&he reaction
mixture was stirred at room temperature for 30 mmd then poured into & (10 mL), and
extracted with ChHCl, (10 mLx3). The combined organic layers were washi¢d H,O (10 mLx3)
and brine (10 mLx3), dried over b&0y, and concentrateith vacuo. The residue was purified by
chromatography on silica gel (petroleum ether : AtG 8:1) to givelOa (0.2 g, 87.0%) as a
white solid mp 77.4-83.2C. '"H NMR (400 MHz, CDC})) 8: 7.67 (s, 1H), 7.46 (s, 1H), 7.35 (s,
1H), 7.04-7.00 (m, 1H), 6.74-6.67 (m, 2H), 4.4624 (&, 1H), 4.24-4.17 (m, 1H), 4.10-3.90 (m,
1H), 3.73-3.65 (m, 7H), 2.73 (s, 1H), 2.47-2.41 (Hl), 2.09-2.05 (m, 1H), 1.83-1.77 (m, 2H),
1.46-1.40 (m, 2H), 1.12 (d] = 3.6 Hz, 6H), 0.98 (s, 6H)°C NMR (100 MHz, CDG) &:
154.15(x2), 141.12, 140.97(%x2), 130.44(x2), 128&Q},(127.34(x2), 125.82(x2), 124.63, 121.91,
120.85, 110.84, 55.33, 52.85, 40.21, 35.47, 332)9(&9.04, 28.17(x2), 24.05(x2), 24.00(x2).
HRMS calcd for GHseFgNOs, [M+H]", 572.2594; found 572.2592. HPL& = 6.500 min,
95.23%.

4.6. N-(3,5-Bis(trifluoromethyl)benzyl)-N-i sopropoxycar bonyl-(2-(5-isopropyl-2-methoxyphenyl )-
5,5-dimethyl cyclohex-1-enyl)methanamine (10b).

Colourless oil; yield 89.396H NMR (600 MHz, CDCJ) ¢: 7.67 (d,J = 4.7 Hz, 1H), 7.43 (m,
2H), 7.02 (dJ = 6.9 Hz, 1H), 6.75-6.68 (m, 2H), 4.44-4.19 (m,)28195-3.87 (m, 3H), 3.74-3.64
(m, 4H), 2.74 (dJ = 5.3 Hz, 1H), 2.44-2.42 (m, 1H), 2.09-2.07 (m)1H85-1.82 (m, 3H), 1.42
(t, J= 6.5 Hz, 2H), 1.13-1.11 (m, 6H), 0.98-0.97 (m)96180-0.79 (m, 3H)*C NMR (150 MHz,
CDCl) 6: 157.14, 154.17(x2), 141.54, 141.00(x2), 135.431.29, 130.51, 128.05, 127.96,
127.33, 125.79, 124.18, 122.37, 120.78, 110.936[%2), 55.31, 48.83, 47.27, 40.36, 35.49,
33.08(x2), 29.02, 28.20, 28.02(x2), 24.01(x2), I8MRMS calcd for GH4FsNOs, [M+H]",
614.3063; found 614.3072. HPLG:= 7.913 min, 95.46%.
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4.7. N-(3,5-Bis(trifluoromethyl)benzyl)-N-benzyl oxycar bonyl - (2-(5-isopropyl-2-methoxyphenyl )-5
,5- dimethylcyclohex-1-enyl)methanamine (10c).

Colourless oil; yield 91.29%H NMR (400 MHz, CDCYJ) ¢: 7.67 (d, J = 5.5 Hz, 1H), 7.46 (s,
1H), 7.39-7.33 (m, 5H), 7.22-7.20 (m, 1H), 7.0417(@n, 1H), 6.75-6.69 (m, 2H), 5.20-5.12 (m,
2H), 4.46-4.21 (m, 1H), 4.17-4.16 (m, 1H), 4.1483(en, 1H), 3.93-3.64 (M, 4H), 2.74 {t= 6.8
Hz, 1H), 2.52-2.50 (m, 1H), 2.06-2.05 (m, 1H), 1884 (m, 2H), 1.44-1.40 (m, 2H), 1.12 (t&
6.9 Hz, 6H), 0.99-0.93 (m, 6H)*C NMR (100 MHz, CDG)) 6: 161.25, 154.99(x2), 154.24,
141.66, 140.90, 138.34, 135.06, 131.30, 130.98,7B3(128.18, 128.08(x2), 127.77, 125.66(x2),
124.23(x2), 122.21(x2), 117.80, 110.71, 55.34, B8.47.51, 40.38, 35.57, 33.12, 29.16,
29.11(x2), 28.26, 28.10, 24.06(x2). HRMS calcd@ggHssFsNOsNa, [M+Na], 670.2726; found
670.2750. HPLCtg = 7.774 min, 97.13%.

4.8. (2-(5-1sopropyl-2-methoxyphenyl)-5,5-dimethyl cycl ohex-1-enyl )methanol (11).

Intermediate8 (114.5 mg, 0.4 mmol) was dissolved in ethanol (5,mahbd thereto was added
sodium borohydride (19.0 mg, 0.5 mmol). After bestigred at room temperature for 30 min, the
reaction mixture was poured into,® (20 mL) and extracted with EtOAc (10 mLx3). The
combined organic layers were washed witfOH10 mLx3) and brine (10 mLx3), dried over
NaSQy, and concentrateih vacuo. The residue was purified by chromatography oicasigel
(petroleum ether : EtOAc = 2:1) to gitd (112.7 mg, 97.7%) as a colourless ®i.NMR (400
MHz, DMSO-d6) ¢: 7.06 (ddJ = 8.4 Hz, 2.2 Hz, 1H), 6.88-6.85 (m, 2H), 4.25](% 5.3 Hz, 1H),
3.67 (s, 3H), 3.64-3.53 (m, 2H), 2.85-2.75 (m,1HRB5-2.31 (m, 1H), 2.04-1.86 (m, 3H), 1.38 (t,
J=6.5Hz, 2H), 1.16 (dl = 6.9 Hz, 6H), 0.96 (d] = 3.0 Hz, 6H). MS (ESI)z 311.4[M+NaJ.

4.9, 2-(2-(Chloromethyl)-4,4-dimethyl cyclohex- 1-enyl)-4-isopropyl-1-methoxybenzene (12).

SOCL (0.1 mL, 1.4 mmol) was added to a solution of imediatell (115.3 mg, 0.4 mmol)
in DMF (2 mL) cooled to 0C. After being stirred at room temperature for 1the reaction
mixture was poured into 4 (10 mL) and was extracted with EtOAc (5 mLx3)eT¢ombined
organic layers were washed with® (10 mLx3) and brine (10 mLx3), dried over, S8&y, and
concentratedh vacuo. The residue was purified by chromatography doasijel (petroleum ether :
EtOAc = 10:1) to givel2 (92.5 mg, 75.3%), which was used immediately fug hext step
because of its instability.

4.10. N-(3,5-Big(trifluoromethyl)benzyl)-5-bromopyrimidin-2-amine (14).

3,5-Bis(trifluromethyl)benzyl amine (5.0 g, 20.6 minand 5-bromo-2-chloropyrimidine
(3.9 g, 20.3 mmol) were dissolved in 1,4-dioxang &) and DIEA (5.2 mL, 30.5 mmol) was
added. The reaction mixture was heated to refluxtébh and then cooled to room temperature.
After concentration, the residue was dissolved @& (50 mL), washed with 0 (20 mLx3)
and brine (20 mLx3), dried over b&0y, and concentrateith vacuo. The residue was purified by
chromatography on silica gel (petroleum ether : A&tG 10:1) to givels (6.2 g, 75.8%) as a
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white solid. mp 127.1-131°C.*H NMR (600 MHz, DMSO#d6) : 8.41 (s, 2H), 8.18 (] = 6.3
Hz, 1H), 7.98 (dJ = 3.8 Hz, 3H), 4.64 (d] = 6.3 Hz, 2H). MS (ESIjz 398.0[M-H].

4.11. N-(3,5-Big(trifluoromethyl)benzyl)-5-bromo-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-di
methyl cyclohex-1-enyl)methyl)pyrimidin-2-amine (15).

NaH (20 mg, 0.5 mmol, 60% in oil) was added to ktsmn of intermediatel4 (120.0 mg,
0.3 mmol) in DMF (2 mL) cooled to°C. After stirring at 0C for 30 min, a solution of
intermediate12 (92.1 mg, 0.3 mmol) in DMF (2 mL) was added. Tleaation mixture was
allowed to warm to room temperature and stirred3fbmin, and then it was poured onto crushed
ice. The mixture was diluted with EtOAc (15 mL),dathe layers were separated. The aqueous
layer was extracted with EtOAc (5 mLx3), and thenbmed organic layers were washed with
H,0 (10 mLx3) and brine (10 mLx3), dried over,8@y, and concentrateith vacuo. The residue
was purified by chromatography on silica gel (petnan ether : EtOAc = 20:1) to givi (129.9
mg, 64.7%) as a white solid. mp 120.1-128.7H NMR (600 MHz, CDC}) J: 8.26 (s, 2H), 7.64
(s, 1H), 7.47 (s, 2H), 7.01 (dd= 8.5 Hz, 2.3 Hz, 1H), 6.75 (d,= 2.2 Hz, 1H), 6.69 (d] = 8.4
Hz, 1H), 4.76-4.73 (m, 1H), 4.56-4.50 (m, 2H), 4329 (m, 1H), 3.67 (s, 3H), 2.76-2.70 (m, 1H),
2.48-2.45 (m, 1H), 2.11-2.08 (m, 1H), 1.80-1.71 #H), 1.45-1.40 (m, 2H), 1.12 (d,= 6.8 Hz,
6H), 0.95 (d,J = 10.2 Hz, 6H)*C NMR (100 MHz, CDG)) 6: 160.43, 157.86(x4), 154.23,
141.38, 140.93, 135.16, 131.35, 131.01, 130.68,25282), 128.05(x2), 127.81, 125.71(x2),
110.74, 55.33, 48.96, 47.62, 40.39, 35.54, 33.921 72 29.09, 28.23, 28.12, 24.05(x2). HRMS
calcd for GH3sBrFgNsO, [M+H]", 670.1862; found 670.1847. HPL&:= 13.921 min, 99.30%.

4.12. N-(3,5-Big(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-(pi perazin-1-yl) pyrimidin-2-amine (16a).

Under an argon atmosphenaetermediatel5 (133.8 mg, 0.2 mmol) was dissolved in toluene
(2 mL), andN-Boc-piperazine (55.9 mg, 0.3 mmol), NaOt-Bu (2&@, 0.3 mmol), Pgdba) (9.2
mg, 0.01 mmol), and 2-(di-tert-butylphosphino)bipiie(6.0 mg, 0.02 mmol) were added. The
reaction mixture was heated to reflux for 4 h dmghtcooled to room temperature and poured into
saturated sodium bicarbonate solution. The mixtuas diluted with EtOAc (5 mL), and the
layers were separated. The aqueous layer was &draith EtOAc (5 mLx3), and the combined
organic layers were washed with® (5 mLx3) and brine (5 mLx3), dried over J$&y, and
concentratedn vacuo. The residue was immediately dissolved in satdr&iluoroacetic acid—
CH,CI, (1:1) solution (2 mL) and stirred at room temperatovernight. After concentration, the
residue was dissolved in EtOAc (5 mL), washed WD (5 mLx3) and brine (5 mLx3), dried
over NaSQ,, and concentrateh vacuo. The residue was purified by chromatography oiaasil
gel (petroleum ether : EtOAc = 2:1) to giuda (65.3 mg, 48.3%) as a yellow solid. mp
61.8-64.2C."H NMR (400 MHz, DMSOd6) 6: 9.45 (brs, 1H), 8.22 (s, 2H), 7.87 (s, 1H), /(&9
2H), 6.97 (ddJ = 8.4 Hz, 1.9 Hz, 1H), 6.74-6.73 (m, 2H), 4.75-4(6%, 2H), 4.30-4.16 (m, 2H),
3.63 (s, 3H), 3.25 (J = 3.1 Hz, 4H), 3.19 (1) = 2.2 Hz, 4H), 2.66-2.60 (m, 1H), 2.37-2.33 (m,
1H), 2.04-2.00 (m, 1H), 1.75 (s, 2H), 1.37Jt 6.1 Hz, 2H), 1.00 (d] = 6.9 Hz, 6H), 0.91 (d]
= 3.9 Hz, 6H)*C NMR (100 MHz, DMSOd6) J: 157.88, 154.53, 148.29(x2), 143.40, 140.51,
136.41, 133.97, 130.61(x2), 130.30, 128.57, 12712%3,59(x2), 125.73, 125.08, 122.37, 120.61,
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111.33, 55.75, 52.51, 46.82(x2), 42.97(x2), 353281, 29.27, 29.13, 28.62, 28.17, 24.28(x2),
24.21(x2). HRMS calcd for 4gH44FsNsO, [M+H]", 676.3445; found 676.3436. HPLG: =
25.670 min, 95.99%.

4.13. N-(3,5-Big(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-(4-methyl piperazin-1-yl)pyrimidin-2-amine (16b).

Colourless oil; yield 43.5%H NMR (600 MHz, CDCJ) o: 8.07 (s, 2H), 7.62 (s, 1H), 7.49 (s,
2H), 6.98 (dd,J = 8.4 Hz, 2.1 Hz, 1H), 6.75 (d,= 2.1 Hz, 1H), 6.66 (dJ = 8.5 Hz, 1H),
4.77-4.74 (m, 1H), 4.55-4.52 (m, 2H), 4.02-4.00 {H), 3.65 (s, 3H), 3.06 (fl = 4.6 Hz, 4H),
2.71 (t,J = 6.9 Hz, 1H), 2.60 (d] = 4.0 Hz, 4H), 2.47-2.44 (m, 1H), 2.35 (s, 3HQ®2.06 (m,
1H), 1.79 (dJ = 7.5 Hz, 2H), 1.44-1.38 (m, 2H), 1.11 Mz 6.9 Hz, 6H), 0.93 (d] = 12.2 Hz,
6H).%C NMR (150 MHz, CDGCJ) J: 158.19, 154.27, 148.41(x2), 142.43, 140.78, ¥86184.47,
130.88, 128.68, 128.18(x2), 127.62(x2), 125.48(X24.32, 122.51, 120.25, 110.64, 55.28,
54.83(x2), 50.25(x2), 48.76, 47.61, 45.77, 40.36,6B8, 33.08, 29.12, 29.07, 28.28, 28.03,
24.03(x2). HRMS calcd for £H.6FsNsO, [M+H]", 690.3601; found 690.3632. HPLG: =
28.113 min, 97.71%.

4.14. 5-(4-Aminopiperidin-1-yl)-N-(3,5-bis(trifluoromethyl) benzyl)-N- ((2- (5-isopropyl-2-methoxy
phenyl)-5,5-dimethyl cyclohex-1-enyl)methyl) pyrimidin-2-amine (16c).

Red oil; yield 53.1%H NMR (400 MHz, DMSO€6) 6: 8.35 (s, 2H), 8.14 (s, 2H), 7.85 (s,
1H), 7.57 (s, 2H), 6.94 (dd,= 6.4 Hz, 1.2 Hz, 1H), 6.73 (d,= 6.4 Hz, 1H), 6.71 (d] = 1.2 Hz,
1H), 4.70-4.60 (m, 2H), 4.25-4.13 (m, 2H), 3.6038)), 3.40 (dJ = 8.0 Hz, 2H), 2.90-2.84 (m,
1H), 2.62-2.60 (m, 2H), 2.59 (s, 1H), 2.34-2.31 (tH), 2.01-1.98 (m, 1H), 1.86 (d,= 7.2 Hz,
2H), 1.72 (s, 2H), 1.51-1.49 (m, 2H), 1.34)& 4.3 Hz, 2H), 0.98 (d, J = 4.6 Hz, 6H), 0.88J¢,
4.6 Hz, 6H)"°C NMR (150 MHz, DMSOd6) &: 157.47, 154.54, 148.27(x2), 143.56, 140.53,
137.17, 133.85, 130.68, 130.56, 130.34, 128.68,7527127.58(x2), 125.72, 124.63, 122.82,
120.54, 111.38, 55.77, 48.48(x2), 47.74(x2), 4%8)(35.54, 32.79, 29.71(x2), 29.11(x2), 28.62,
28.17, 24.27, 24.20. HRMS calcd fosB.eFeNsO, [M+H]", 690.3601; found 690.3611. HPLC:
tr = 26.614 min, 96.55%.

4.15. N-(1-(2-((3,5-Big(trifluoromethyl)benzyl) ((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl
cyclohex-1-enyl)methyl)amino)pyrimidin-5-yl) piperidin-4-yl)acetamide (16d).

Brown solid; yield 46.1%; mp 143.5-147G 'H NMR (600 MHz, CDC}) &: 8.06 (s, 2H),
7.61 (s, 1H), 7.48 (s, 2H), 6.97 (db= 8.5 Hz, 2.2 Hz, 1H), 6.73 (d,= 2.2 Hz, 1H), 6.66 (d] =
8.4 Hz, 1H), 5.71 (dJ = 7.8 Hz, 1H), 4.76-4.73 (m, 1H), 4.54-4.51 (m,)2#101-3.99 (m, 1H),
3.90-3.84 (m, 1H), 3.65 (s, 3H), 3.31-3.29 (m, 2Py8 (t,J = 11.8 Hz, 2H), 2.70 (f] = 6.9 Hz,
1H), 2.47-2.44 (m, 1H), 2.08-2.06 (m, 1H), 2.03Jd; 13.0 Hz, 2H), 1.97 (s, 3H), 1.78 (i 8.2
Hz, 2H), 1.58-1.56 (m, 2H), 1.42-1.39 (m, 2H), 1(8ipJ = 7.0 Hz, 6H), 0.92 (d] = 12.0 Hz, 6H).
¥C NMR (150 MHz, CDGJ) : 169.52, 158.21, 154.26, 148.85(x2), 142.33, 19101B4.57,
131.10, 130.85, 128.58, 128.17(x2), 127.62(x2),.3@%2), 124.31, 122.50, 120.28, 110.65,
55.28(x2), 50.55, 48.79, 47.60, 46.00, 40.35, 353008, 31.98, 29.11, 29.06, 28.27, 28.02,
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24.02(x2), 23.44. HRMS calcd forsgfligFeNsO,, [M+H]", 732.3707; found 732.3714. HPLG:
=29.532 min, 97.18%.

4.16. 1-(2-((3,5-Bis(trifluoromethyl) benzyl ) ((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)amino)pyrimidin-5-yl)piperidine-4-carboxylic acid (16€).

Brown solid; yield 39.3%; mp 72.0-756G. 'H NMR (600 MHz, DMSOd6) 5: 8.14 (s, 2H),
7.87 (s, 1H), 7.56 (s, 2H), 6.95 (dtks 8.5 Hz, 2.2 Hz, 1H), 6.74-6.71 (m, 2H), 4.67-4(68 2H),
4.21-4.13 (m, 2H), 3.61 (s, 3H), 2.64-2.59 (m, 3B)33-2.28 (m, 2H), 2.01-1.98 (m, 1H),
1.88-1.86 (m, 2H), 1.72 (s, 2H), 1.65-1.62 (m, 2HR4 (t,J = 6.5 Hz, 2H), 1.22 (s, 2H), 0.99 (d,
J = 6.9 Hz, 6H), 0.89 (d] = 8.0 Hz, 6H)**C NMR (100 MHz, CDGJ) 6: 179.68, 158.02, 154.26,
148.83(x2), 142.39, 140.78, 137.08, 134.53, 131138,86, 130.81, 128.64, 128.19(x2), 127.57,
125.49, 124.78, 122.07, 120.63, 110.62, 55.29(5R)79, 50.71, 48.76, 47.57, 40.31, 35.61,
33.09(x2), 29.08(x2), 28.29, 28.05(x2), 24.06(xARMS calcd for GgHiFeN4Os [M-H],
717.3239; found 717.3205. HPLG:= 22.183 min, 95.13%.

4.17. N-(3,5-Big(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-mor pholinopyrimidin-2-amine (16f).

Colourless oil; yield 46.0%H NMR (600 MHz, DMSQd6) 6: 8.10 (s, 2H), 7.63 (s, 1H),
7.48 (s, 2H), 6.98 (dd, = 8.4 Hz, 2.3 Hz, 1H), 6.75 (d,= 2.3 Hz, 1H), 6.67 (d] = 8.4 Hz, 1H),
4.82-4.76 (m, 1H), 4.57-4.53 (m, 2H), 4.05-4.02 (iH), 3.86 (tJ = 4.6 Hz, 4H), 3.66 (s, 3H),
3.02 (t,J = 4.6 Hz, 4H), 2.76-2.69 (m, 1H), 2.50-2.42 (m,)1R10-2.04 (m, 1H), 1.80-1.78 (m,
2H), 1.43 (s, 2H), 1.12 (d,= 6.9 Hz, 6H), 0.94 (d] = 8.0 Hz, 6H)*C NMR (100 MHz, CDG))

5. 154.25(x2), 140.82(x2), 134.72, 131.19, 130.880.80, 128.48, 128.19(x2), 127.60(x2),
125.53(x2), 124.76, 122.05, 120.35, 110.64(x2)7&E2), 55.31, 50.76, 48.85, 47.60, 40.35,
35.59, 33.10(x2), 29.12, 29.09, 28.29, 28.05, 24B¥03. HRMS calcd for £gHsFsN4O>,
[M+H]*, 677.3285; found 677.3272. HPLR:= 23.472 min, 97.80%.

4.18. N-(3,5-Big(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-(1-methyl- 1H-pyrazol-4-yl) pyrimidin-2-amine (17a).

Underan argon atmosphere, intermediaf(0.2 g, 0.3 mmol), 1-methylpyrazole-4-boronic
acid pinacol ester (0.1 g, 0.5 mmol), Pd(PP{84.7 mg, 0.03 mmol), NEO; (63.6 mg, 0.6
mmol), DME (5 mL), and kD (0.5 mL) were added to a three-necked bottleaioinig a stirring
bar. After being stirred at 9Q for 12 h, the reaction mixture was cooled to raemperature, and
H,O (20 mL) was added. The aqueous layer was exttastdhh EtOAc (10 mLx3), and the
combined organic layers were washed witfOH10 mLx3) and brine (10 mLx3), dried over
NaSQy, and concentrateih vacuo. The residue was purified by chromatography oicasigel
(petroleum ether : EtOAc = 2:1) to gitda (125.6 mg, 62.8%) as a white solid. mp 45.4-20.1
'H NMR (600 MHz, DMSOd6) J: 8.58 (s, 2H), 8.06 (s, 1H), 7.89 (s, 1H), 7.801¢4), 7.60 (s,
2H), 6.96 (ddJ = 8.4 Hz, 1.8 Hz, 1H), 6.76-6.74 (m, 2H), 4.7864(fn, 2H), 4.32-4.20 (m, 2H),
3.84 (s, 3H), 3.62 (s, 3H), 2.64-2.59 (m, 1H), 22352 (m, 1H), 2.03-2.00 (m, 1H), 1.74 (s, 2H),
1.36 (t,J = 6.4 Hz, 2H), 0.99-0.98 (m, 6H), 0.91 @~ 2.9 Hz, 6H)}C NMR (150 MHz,
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DMSO-d6) ¢: 160.37, 154.50(x2), 154.41, 142.63, 140.20, 1&%2), 133.76, 130.20, 130.02,
127.98, 127.35, 127.23(x2), 126.89, 125.40, 12412P.41, 120.35, 116.05, 115.96, 111.03,
55.42, 48.18, 47.28, 38.69, 35.12, 32.41(x2), 28274, 28.23, 27.80, 23.89, 23.82. HRMS
calcd for GgHaoFeNsO, [M+H]", 672.3132; found 672.3164. HPLGR:= 8.010 min, 98.72%.

4.19. N-(3,5-bis(trifluoromethyl)benzyl)-5-(3,5-dimethylisoxazol -4-yl)-N-((2- (5-isopropyl - 2-
methoxyphenyl)-5,5-dimethyl cycl ohex-1-enyl)methyl) pyrimidin-2-amine (17b).

Pale yellow oil; yield 58.3%H NMR (600 MHz, CDC}J) J: 8.21 (s, 2H), 7.65 (s, 1H), 7.51
(s, 2H), 7.01 (dd) = 8.5 Hz, 2.2 Hz, 1H), 6.78 (d,= 2.2 Hz, 1H), 6.70 (d) = 8.5 Hz, 1H),
4.85-4.82 (m, 1H), 4.67-4.64 (m, 1H), 4.61-4.58 (bhf), 4.08-4.06 (m, 1H), 3.67 (s, 3H),
2.76-2.72 (m, 1H), 2.50-2.47 (m, 1H), 2.39 (s, 3MP5 (s, 3H), 2.13-2.10 (m, 1H), 1.88-1.79 (m,
2H), 1.47-1.42 (m, 2H), 1.13 (d,= 6.9 Hz, 6H), 0.97 (d] = 10.6 Hz, 6H)**C NMR (150 MHz,
CDCl;) d: 154.85(x2), 154.23, 141.45, 140.95, 138.01, 185.231.30, 131.08, 130.70,
128.15(x2), 128.09(x2), 127.74(x2), 125.68(x2), .394 122.38, 120.60, 117.85, 110.76,
55.35(x2), 48.95, 47.59, 40.43, 35.55, 33.09(x2)18(x2), 28.25(x2), 24.04(x2). HRMS calcd
for Ca7Ha1FeN4O,, [M+H]", 687.3128; found 687.3128. HPLR:= 8.026 min, 99.84%.

4.20. N-(3,5-bis(trifluoromethyl) benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-(1-methyl - 1H-pyrazol-5-yl)pyrimidin-2-amine (17c).

White solid; yield 66.9%; mp 97.8-102@. 'H NMR (600 MHz, CDCJ) &: 8.35 (s, 2H),
7.66 (s, 1H), 7.53 (dl = 1.9 Hz, 1H), 7.51 (s, 2H), 7.02 (db= 8.3 Hz, 2.2 Hz, 1H), 6.78 (d,=
2.2 Hz, 1H), 6.71 (dJ = 8.5 Hz, 1H), 6.29 (d] = 1.8 Hz, 1H), 4.87-4.84 (m, 1H), 4.68-4.66 (m,
1H), 4.62-4.59 (m, 1H), 4.09-4.07 (m, 1H), 3.88 8#J), 3.68 (s, 3H), 2.75-2.72 (m, 1H),
2.50-2.47 (m, 1H), 2.13-2.10 (m, 1H), 1.86-1.78 BH), 1.47-1.42 (m, 2H), 1.13 (d,= 6.9 Hz,
6H), 0.97 (d,J = 9.8 Hz, 6H)*C NMR (150 MHz, CDGJ) 6: 161.56, 157.07(x2), 154.23, 140.96,
138.70, 138.21, 135.35, 131.08, 130.68, 128.12(%2),.82(x2), 125.73(x2), 124.24, 122.43,
120.62, 113.43, 110.79, 106.00(x2), 55.34, 48.843} 40.46, 37.31, 35.55, 33.10, 29.18, 29.10,
28.23, 28.08, 24.02(x2). HRMS calcd fopgBs0FsNsO, [M+H]", 672.3132; found 672.3130.
HPLC:tg = 7.777 min, 99.74%.

4.21. N-(3,5-bis(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-(thiophen-2-yl) pyrimidin-2-amine (17d).

White solid; yield 62.1%; mp 53.2-57@. *H NMR (600 MHz, CDCJ) &: 8.53 (s, 2H), 7.65

(s, 1H), 7.50 (s, 2H), 7.27 (s, 1H), 7.17 Jd; 3.5 Hz, 1H), 7.09-7.07 (m, 1H), 7.00 (dd+ 8.4
Hz, 2.2 Hz, 1H), 6.77 (d] = 2.2 Hz, 1H), 6.70 (d] = 8.4 Hz, 1H), 4.88-4.86 (m, 1H), 4.67-4.65
(m, 1H), 4.61-4.59 (m, 1H), 4.10-4.07 (m, 1H), 3(683H), 2.76-2.72 (m, 1H), 2.49-2.46 (m, 1H),
2.12-2.09 (m, 1H), 1.86-1.75 (m, 2H), 1.45-1.41 @H), 1.13 (dJ = 6.9 Hz, 6H), 0.96 (d] =
10.5 Hz, 6H)*C NMR (100 MHz, CDGJ) 6: 161.25, 154.99(x2), 154.24, 141.66, 140.90, ¥38.3
135.06, 131.30, 130.98, 130.73, 128.18(x2), 1282( 127.77, 125.66(x2), 124.23(x2),
122.21(x2), 117.80, 110.71, 55.34, 48,75, 47.5138185.57, 33.12, 29.16, 29.10, 28.26, 28.10,
24.06(x2). HRMS calcd for 4gH3gFsNsOS, [M+H], 674.2634; found 674.2657. HPLG =
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14.710 min, 99.27%.

4.22. 2-((3,5-Bis(trifluoromethyl)benzyl) ((2-(5-isopropyl - 2-methoxyphenyl)-5,5-dimethyl cycl ohex-
1-enyl)methyl)amino)pyrimidin-5-ol (18).

Underan argon atmosphere, intermediaf(3.6 g, 5.4 mmol), Pdgdppf)-CHCI, (0.9 g,
1.1 mmol), AcOK (1.6 g, 16.2 mmol), bis(pinacolattioron (2.7 g, 10.8 mmol), and DMSO (40
mL) were added to a three-necked bottle contaiaisgirring bar. After being stirred at 0 for 1
h, the reaction mixture was cooled to room tempeeatand HO (200 mL) was added. The
agueous layer was extracted with EtOAc (50 mLx3)] she combined organic layers were
washed with HO (50 mLx3) and brine (50 mLx3), dried over NaSénd concentrateith vacuo.
30% HO, (15 mL) was added to a solution of the residueHifT100 mL) cooled to @, and the
resultant mixture was stirred att0for 1 h prior to the addition of saturated sodithiosulfate
solution (10 mL). The mixture was extracted wittODBt (20 mLx3), and the combined organic
layers were washed with .8 (20 mLx3) and brine (20 mLx3), dried over JS@y, and
concentratedh vacuo. The residue was purified by chromatography doasijel (petroleum ether :
EtOAc = 2:1) to givel8 (1.5 g, 46.4%) as a white solid. mp 43.8-4T4H NMR (600 MHz,
DMSO-d6) 4: 9.18 (s, 1H), 7.98 (s, 2H), 7.86 (s, 1H), 7.562(4), 6.96 (dd,) = 8.3 Hz, 2.0 Hz,
1H), 6.75-6.72 (m, 2H), 4.68-4.58 (m, 2H), 4.2134(tn, 2H), 3.62 (s, 3H), 2.64-2.60 (m, 1H),
2.34-2.31 (m, 1H), 2.01-1.98 (m, 1H), 1.72 (s, 2HR5 (t,J = 6.4 Hz, 2H), 1.00 (d] = 6.9 Hz,
6H), 0.89 (d,J = 7.4 Hz, 6H)*C NMR (150 MHz, DMSOY: 156.61, 154.18, 145.47(x2), 143.72,
143.24, 140.15, 133.25, 130.35, 130.14, 129.93,4828127.39, 127.23(x2), 125.33, 124.27,
122.46, 120.15, 111.01, 55.41(x2), 48.47, 47.551B3532.42, 28.91, 28.74, 28.25, 27.80, 23.92,
23.85. HRMS calcd for £H36FsN3O,, [M+H]", 608.2706; found 608.2707. HPLR:= 6.600min,
97.53%.

4.23. Methyl 2-(2-((3,5-bis(trifluoromethyl)benzyl) ((2-(5-isopropyl -2-methoxyphenyl)-5,5-dimethyl
cyclohex-1-enyl)methyl)amino)pyrimidin-5-yloxy)acetate (19a).

Intermediatel8 (0.1 g, 0.2 mmol) andnethyl bromoacetate (45.9 mg, 0.3 mmol) were
dissolved in DMF (2 mL), followed by the additiof I§,CO; (41.5 mg, 0.3 mmol). After being
stirred at room temperature for 2 h, the reactidrture was poured into 40 (10 mL) and
extracted with EtOAc (5 mLx3), and the combinedamig layers were washed with,®l (5
mLx3) and brine (5 mLx3), dried over NagGnd concentrateth vacuo. The residue was
purified by chromatography on silica gel (petroleather : EtOAc = 8:1) to giv&9a (101.8 mg,
74.9%) as a colourless diH NMR (600 MHz, DMSOd6) 6: 8.13 (s, 2H), 7.82 (s, 1H), 7.51 (s,
2H), 6.90 (dd,J = 8.5 Hz, 2.2 Hz, 1H), 6.69-6.66 (m, 2H), 4.72 Z8l), 4.65-4.55 (m, 2H),
4.20-4.09 (m, 2H), 3.61 (s, 3H), 3.55 (s, 3H), 225593 (m, 1H), 2.28-2.25 (m, 1H), 1.96-1.93 (m,
1H), 1.67 (s, 2H), 1.30 (f = 6.4 Hz, 2H), 0.93 (d] = 6.9 Hz, 6H), 0.84 (dJ = 6.9 Hz, 6H)*C
NMR (150 MHz, DMSOd6) §: 169.15, 157.71, 154.13, 146.15(x2), 144.84, 16121810.15,
133.59, 130.19, 128.11, 127.34(x2), 127.16(x2),.38(%2), 124.22, 122.41, 120.25, 110.98,
66.20, 55.38, 51.82(x2), 48.55, 47.55, 35.13, 322890, 28.74, 28.23, 27.78, 23.88, 23.82.
HRMS calcd for GsHaoFgN3Os [M+H]", 680.2918; found 680.2919. HPLG = 6.696 min,
98.50%.
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4.24. 2-(2-((3,5-Bis(trifluoromethyl) benzyl ) ((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)amino)pyrimidin-5-yloxy)acetic acid (19b).

Colourless oil; yield 84.3%H NMR (600 MHz, DMSOd6) d: 12.95 (s, 1H), 8.18 (s, 2H),
7.87 (s, 1H)7.58 (s, 2H), 6.96 (dd,= 8.4 Hz, 2.2 Hz, 1H), 6.76-6.73 (m, 2H), 4.7224(6, 1H),
4.26-4.24 (m, 1H), 4.17-4.15 (m, 1H), 3.62 (s, 3R)$5-2.60 (m, 1H), 2.35-2.32 (m, 1H),
2.03-2.01 (m, 1H), 1.74 (s, 2H), 1.36Jt 6.2 Hz, 2H), 1.00 (d] = 6.9 Hz, 6H), 0.91 (d] = 7.1
Hz, 6H).2*C NMR (150 MHz, DMSQd6) §: 170.50, 158.00, 154.54, 146.40(x2), 145.35, 143.3
140.57, 133.96, 130.65, 128.55, 127.75(x2), 12¥B8(125.77(x2), 124.63, 122.82, 120.64,
111.40, 66.45, 55.80(x2), 48.95, 47.96, 35.54, 3228.31, 29.15, 28.63, 28.19, 24.29, 24.23.
HRMS calcd for G4HzgFsNsOs, [M-H]", 664.2610; found 664.2579. HPLG = 17.043 min,
99.35%.

4.25. 4-(2-((3,5-Bis(trifluoromethyl) benzyl ) ((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)amino)pyrimidin-5-yloxy)butanoic acid (19c).

Colourless ail; yield 72.19%H NMR (600 MHz, DMSOd6) ¢: 12.11 (s, 1H), 8.16 (s, 2H),
7.87 (s, 1H), 7.58 (s, 2H), 6.96 (dbs 8.5 Hz, 2.1 Hz, 1H), 6.76-6.73 (m, 2H), 4.7224(6, 2H),
4.25-4.15 (m, 2H), 3.96 (§ = 6.4 Hz, 2H), 3.62 (s, 3H), 2.63-2.60 (m, 1HB722.34 (m, 2H),
2.32 (s, 1H), 2.03 (s, 1H), 2.01-1.86 (m, 2H), 1(§,3H), 1.36 (t) = 6.4 Hz, 2H), 1.00 (d]= 7.0
Hz, 6H), 0.91 (dJ) = 6.7 Hz, 6H)*C NMR (100 MHz, CDGJ) 6: 178.34, 154.25, 145.66, 145.35,
142.26, 140.80, 134.59, 131.17, 130.84(x2), 128128.19(x2), 127.56, 125.51(x2), 124.76,
122.06, 120.27, 110.63(x2), 68.59, 55.30, 49.00/3740.35, 35.59, 33.10, 30.22, 29.13, 29.08,
28.28, 28.05, 24.45, 24.06, 24.02. HRMS calcd fesHGFsN3O4 [M-H]", 692.2923; found
692.2943. HPLCtg = 17.508 min, 99.67%.

4.26. 2-(2-((3,5-Bis(trifluoromethyl) benzyl ) ((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)amino)pyrimidin-5-yloxy)ethanol (19d).

White solid; yield 56.5%; mp 85.5-89@. 'H NMR (600 MHz, DMSOd6) 5: 8.18 (s, 2H),
7.88 (s, 1H), 7.57 (s, 2H), 6.96 (dik 8.5 Hz, 2.1 Hz, 1H), 6.76-6.73 (m, 2H), 4.88)(t 5.5 Hz,
1H), 4.72-4.62 (m, 2H), 4.25-4.15 (m, 2H), 3.98](t 4.8 Hz, 2H), 3.66 (1] = 4.9 Hz, 2H), 3.62
(s, 3H), 2.64-2.59 (m, 1H), 2.35-2.32 (m, 1H), 22080 (m, 1H), 1.74 (s, 2H), 1.36 {= 6.4 Hz,
2H), 1.00 (d,J = 6.9 Hz, 6H), 0.91 (d] = 6.7 Hz, 6H)*C NMR (100 MHz, CDG)) 6: 158.22,
154.27, 145.86(x2), 145.34, 142.28, 140.81, 1341%§).85(x2), 128.60, 128.19(x2), 127.63,
125.53(x2), 124.77, 122.06, 120.32, 110.64, 716343, 55.30, 48.97, 47.74, 40.36, 35.59, 33.10,
29.13, 29.08, 28.28, 28.06, 24.06, 24.03. HRMSdcétn CsHaoFeN3Os, [M+H]", 652.2968;
found 652.2968. HPLQx = 14.536 min, 98.18%.

4.27. N-(3,5-Big(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5,5-dimethyl cyclo
hex-1-enyl)methyl)-5-(2-methoxyethoxy)pyrimidin-2-amine (19¢).

Colourless oil; yield 68.7%H NMR (600 MHz, DMSQOd6) §: 8.18 (s, 2H), 7.88 (s, 1H),
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7.58 (s, 2H), 6.96 (dd] = 8.5 Hz, 2.2 Hz, 1H), 6.75-6.73 (m, 2H), 4.7224(6n, 2H), 4.25-4.15
(m, 2H), 4.09-4.07 (m, 2H), 3.62 (s, 3H), 3.61-3(B8 2H), 3.27 (s, 3H), 2.63-2.61 (m, 1H),
2.35-2.32 (m, 1H), 2.03-1.99 (m, 1H), 1.73 (s, 2HR6 (t,J = 6.4 Hz, 2H), 1.00 (d] = 6.9 Hz,
6H), 0.91 (d,J = 7.1 Hz, 6H)C NMR (150 MHz, DMSQd6) J: 157.82, 154.54, 146.17(x2),
145.90, 143.37, 140.55, 133.88, 130.65, 130.36,602827.75(x2), 127.55(x2), 125.75, 124.63,
122.83, 120.62, 111.39, 70.91, 69.04, 58.54(x2BE548.88, 47.92, 35.54, 32.80, 29.30, 29.14,
28.65, 28.18, 24.30, 24.23. HRMS calcd fogHGFsN3Os, [M+H] ", 666.3125; found 666.3136.
HPLC:tg = 8.043 min, 96.90%.

4.28. N-(3,5-bis(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl ) cycl opent-1-enyl)
methyl)-5-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-amine (26a).

The title compound was obtained in a manner sinbilahat described for the preparation of
17a Colourless oil; yield 43.8%'H NMR (600 MHz, CDCJ) o: 8.43 (s, 2H), 7.67 (s, 2H),
7.54-7.53 (m, 3H), 7.07 (dd,= 8.3 Hz, 1.6 Hz, 1H), 6.85 (d,= 1.7 Hz, 1H), 6.81 (d] = 8.4 Hz,
1H), 4.69 (s, 2H), 4.41 (s, 2H), 3.95 (s, 3H), 3(853H), 2.78-2.76 (m, 1H), 2.74-2.71 (m, 2H),
2.39 (t,J = 7.1 Hz, 2H), 1.89-1.84 (m, 2H), 1.13 & 6.9 Hz, 6H)**C NMR (150 MHz, CDG))

0: 160.93, 155.15, 154.88(x2), 141.21, 136.07(x35.33, 133.63, 131.33, 129.80, 127.65,
127.11, 126.61, 126.57, 126.06, 125.42, 124.25442220.57, 117.23, 115.91, 111.00, 55.50(x2),
48.73, 48.17, 39.12, 33.09, 28.08, 25.07, 24.04(MBMS calcd for GHs,FgNsO, [M+H]",
630.2662; found 630.2658. HPL{z:= 6.493 min, 97.66%.

4.29. N-(3,5-bis(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl ) cycl ohex- 1-enyl)
methyl)-5-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-amine (26b).

Colourless oil; yield 51.3%H NMR (600 MHz, CDC)) ¢: 8.39 (s, 2H), 7.66-7.64 (m, 2H),
7.59 (s, 2H), 7.51 (s, 1H), 7.02 (db= 8.4 Hz, 2.2 Hz, 1H), 6.80 (d,= 2.2 Hz, 1H), 6.73 (d] =
8.4 Hz, 1H), 4.80-4.77 (m, 1H), 4.63-4.58 (m, 24#))7-4.05 (m, 1H), 3.94 (s, 3H), 3.70 (s, 3H),
2.76-2.73 (m, 1H), 2.44-2.41 (m, 1H), 2.09-2.00 @H), 1.69-1.67 (m, 2H), 1.63-1.61 (m, 2H),
1.13 (d,J = 6.9 Hz, 6H)™C NMR (150 MHz, CDGCJ) J: 161.00, 154.75(x2), 154.23, 141.98,
140.84, 136.04(x2), 135.84, 131.07(x2), 129.63,.228127.97(x2), 125.99, 125.62, 124.32,
122.50, 120.50, 117.34, 115.54, 110.78, 55.28,3488.06, 39.07, 33.10, 31.26, 26.70, 24.03(x2),
22.98, 22.58. HRMS calcd fors@ssFsNsO, [M+H]", 644.2819; found 644.2830. HPLG: =
6.735 min, 95.77%.

4.30. N-(3,5-bis(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl ) cycl ohept- 1-enyl)
methyl)-5-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-amine (26c¢).

Colourless oil; yield 48.5%H NMR (600 MHz, CDC)) ¢: 8.40 (s, 2H), 7.65-7.64 (m, 2H),
7.54 (s, 2H), 7.51 (s, 1H), 6.99 (db= 8.4 Hz, 2.2 Hz, 1H), 6.74 (d,= 2.2 Hz, 1H), 6.71 (d] =
8.4 Hz, 1H), 4.86-4.84 (m, 1H), 4.81-4.78 (m, 1¥59-4.56 (m, 1H), 3.94 (d,= 3.6 Hz, 3H),
3.91-3.89 (m, 1H), 3.72 (s, 3H), 2.75-2.73 (m, 1B)50-2.46 (m, 1H), 2.34-2.30 (m, 1H),
2.15-2.14 (m, 2H), 1.74-1.71 (m, 3H), 1.51-1.49 @H), 1.13 (dd,) = 6.8 Hz, 2.6 Hz, 6H)C
NMR (150 MHz, CDC})) 6: 160.98, 154.82(x2), 154.11, 142.91, 141.88, 1310186.03(x2),
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135.48, 132.47, 131.08, 130.87, 128.33, 128.01,0128.25.42, 124.32, 122.51, 120.39, 117.33,
115.57, 110.69, 55.22, 49.21, 47.59, 39.10, 3838711, 32.69, 30.76, 26.43, 24.85, 24.05(x2).
HRMS calcd for GsHsgFgNsO, [M+H]", 658.2975; found 658.2970. HPL& = 7.483 min,
96.73%.

4.31. N-(3,5-bis(trifluoromethyl)benzyl)-N-((2-(5-isopropyl-2-methoxyphenyl)-5-methyl cycl ohex-
1-enyl)methyl)-5-(1-methyl-1H-pyrazol-4-yl) pyrimidin-2-amine (26d).

Colourless oil; yield 46.8%6H NMR (600 MHz, CDCJ) o: 8.40 (s, 2H), 7.65 (s, 2H), 7.58 (s,
2H), 7.52 (s, 1H), 7.01 (] = 8.6 Hz, 1H), 6.78 (s, 1H), 6.73 (ddl,= 8.4 Hz, 3.8 Hz, 1H),
4.85-4.64 (m, 2H), 4.56-4.54 (m, 1H), 4.15-3.99 i), 3.94 (s, 3H), 3.69 (s, 3H), 2.77-2.72 (m,
1H), 2.54-2.40 (m, 1H), 2.12-2.05 (m, 2H), 1.7221(f, 4H), 1.13 (tJ = 7.5 Hz, 6H), 0.93 (d]
= 5.5 Hz, 3H)C NMR (150 MHz, CDG) §: 160.93, 154.83(x2), 154.31, 141.99, 140.80,
136.04, 135.70, 131.19, 130.79, 129.07, 128.19,952%2), 126.00(x2), 125.67, 124.31, 122.50,
120.46, 117.32, 115.56, 110.78, 55.28, 49.04, 483009, 35.32, 33.10, 31.18, 31.11, 28.70,
24.02(x2), 21.80. HRMS calcd forgElsgFsNsO, [M+H]", 658.2975; found 658.2982. HPLG:=
7.098 min, 98.23%.

4.32. N-(3,5-bis(trifluoromethyl) benzyl)-N-((5-ethyl -2-(5-i sopropyl-2-methoxyphenyl ) cycl ohex-1-
enyl)methyl)-5-(1-methyl-1H-pyrazol-4-yl) pyrimidin-2-amine (26€).

Colourless oil; yield 50.59%H NMR (600 MHz, CDC)) ¢: 8.40 (s, 2H), 7.66-7.65 (m, 2H),
7.61 (d,J = 8.9 Hz, 2H), 7.52 (s, 1H), 7.03-7.00 (m, 1HY%(s, 1H), 6.73 (d) = 8.4 Hz, 1H),
4.85-4.67 (m, 2H), 4.57-4.55 (m, 1H), 4.16-3.99 {H), 3.94 (s, 3H), 3.70 (d, = 7.3 Hz, 3H),
2.76-2.73 (m, 1H), 2.54-2.40 (m, 1H), 2.16-2.09 @H), 1.80-1.78 (m, 1H), 1.63-1.58 (m, 1H),
1.46-1.37 (m, 1H), 1.27-1.24 (m, 3H), 1.14)t 7.2 Hz, 6H), 0.87-0.82 (m, 3HYC NMR (150
MHz, CDCL) 6: 161.07, 154.77(x2), 154.32, 142.10, 140.77, 18&%), 131.17, 130.96, 129.18,
128.23, 127.99(x2), 125.99(x2), 125.68, 124.33,822120.47, 117.37, 115.53, 110.75, 55.26,
49.09, 48.00, 39.08, 35.52, 33.12(x2), 31.51, 294BI65, 24.04(x2), 11.43. HRMS calcd for
CaaHaoFeNs0, [M+H]", 672.3132; found 672.3137. HPLGR:= 7.096 min, 95.18%.

4.33. N-(3,5-bis(trifluoromethyl)benzyl)-N-((5-tert-butyl-2-(5-i sopropyl -2-methoxyphenyl ) cycl ohex
-1-enyl)methyl)-5-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-amine (26f).

Colourless oil; yield 51.79%H NMR (600 MHz, CDC)) ¢: 8.41 (s, 2H), 7.67-7.66 (m, 4H),
7.53 (s, 1H), 7.02 (] = 9.1 Hz, 1H), 6.80-6.79 (m, 1H), 6.74 Jt= 7.7 Hz, 1H), 4.76-4.55 (m,
3H), 4.16-3.97 (m, 1H), 3.95 (s, 3H), 3.71 Jdk 2.9 Hz, 3H), 2.77-2.74 (m, 1H), 2.58-2.45 (m,
1H), 2.15-1.95 (m, 2H), 1.84-1.80 (m, 1H), 1.7311(, 1H), 1.66 (s, 1H), 1.45-1.31 (m, 1H),
1.14 (t,J = 5.6 Hz, 6H), 0.77 (dJ = 12.6 Hz, 9H)**C NMR (150 MHz, CDGJ) J: 161.02,
154.67(x2), 154.37, 142.21, 140.78, 136.03(x2),.2B1130.99, 129.78, 128.31, 128.12(x2),
126.02(x2), 125.70, 124.33, 122.52, 120.55, 11713%.54, 110.75, 55.23(x2), 49.77, 48.31,
44.29, 43.81, 39.10, 33.10, 32.80, 32.12, 28.6Q13%2), 24.02(x2). HRMS calcd for
CagHaaFeNsO, [M+H]", 700.3445; found 700.3443. HPLGR:= 8.819 min, 96.65%.
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4.34. N-(3,5-bis(trifluoromethyl)benzyl)-N-((1- (5-isopropyl-2-methoxyphenyl )-3,4-dihydronaphth
alen-2-yl)methyl)-5-(1-methyl-1H-pyrazol -4-yl) pyrimidin-2-amine (26g).

White solid; yield 53.8%; mp 56.5-60®. *H NMR (600 MHz, CDCJ) &: 8.42 (s, 2H), 7.66
(s, 2H), 7.54-7.53 (m, 3H), 7.14-7.09 (m, 3H), 70@2 (m, 1H), 6.87 (d] = 1.7 Hz, 1H), 6.81 (d,
J=8.5Hz, 1H), 6.59 (dl = 7.7 Hz, 1H), 4.88-4.86 (m, 1H), 4.79-4.77 (m)1#70-4.68 (m, 1H),
4.28-4.25 (m, 1H), 3.95 (s, 3H), 3.59 (s, 3H), 22816 (m, 3H), 2.39-2.37 (m, 2H), 1.13 ®F
6.8 Hz, 6H).*C NMR (150 MHz, CDGJ)) &: 160.71, 154.86(x4), 141.79, 140.73, 139.95,
136.05(x2), 135.24, 131.30, 131.08, 128.17(x2),94k2), 126.48, 126.03(x4), 124.27, 122.46,
120.69, 117.33, 115.69, 110.77(x2), 55.32, 48.4%4 39.10, 37.71, 34.82, 33.13, 24.03, 22.14.
HRMS calcd for GgHseFsNsO, [M+H]", 692.2819; found 692.2821. HPLG = 6.323 min,
95.44%.

4.35. N-(3,5-bis(trifluoromethyl)benzyl)-N-((2- (5-i sopropyl-2-methoxyphenyl )-3,4-dihydronaphth
alen-1-yl)methyl)-5-(1-methyl-1H-pyrazol-4-yl) pyrimidin-2-amine (26h).

White solid; yield 58.0%; mp 70.1-73@3. *H NMR (600 MHz, CDC})) J: 8.45 (s, 2H), 7.68
(s, 1H), 7.54 (s, 1H), 7.51 (s, 1H), 7.46-7.45 (), 7.27 (s, 2H), 7.11 (dd,= 8.5 Hz, 2.1 Hz,
1H), 7.06-7.05 (m, 2H), 6.97-6.96 (m, 1H), 6.84 Jd; 2.1 Hz, 1H), 6.81 (dJ = 8.5 Hz, 1H),
5.55-5.52 (M, 1H), 4.83-4.80 (M, 1H), 4.52-4.49 (i), 4.45-4.42 (m, 1H), 3.95 (s, 3H), 3.80 (s,
3H), 2.83-2.81 (m, 1H), 2.49-2.44 (m, 3H), 2.3312(f, 1H), 1.21 (dJ = 7.0 Hz, 6H)*C NMR
(150 MHz, CDC}) 6: 160.52, 154.83(x2), 154.52, 142.09, 140.98, 18/0186.15, 136.04(x2),
133.84, 130.69, 130.47, 130.08, 128.89, 128.33,2127126.95(x2), 126.33(x2), 126.07, 124.25,
123.85, 122.44, 120.02, 117.22, 115.87, 110.88758.70, 44.80, 39.11, 33.16, 30.44, 28.07,
24.86, 24.00. HRMS calcd fors@isgFeNsO, [M+H]", 692.2819; found 692.2813. HPLG: =
6.586 min, 97.78%.

4.2. Biology
4.2.1. Invitro test for CETP inhibitory activity

The CETP RP Activity Assay Kit (Catalog #RB-RPAKo#&) used a donor molecule containing a
fluorescent self-quenched neutral lipid that wamdferred to an acceptor by CETP (Catalog
#R8899; Roar). The CETP-mediated transfer of theréiscence neutral lipid to the acceptor
molecule resulted in an increase in fluorescencgE(e = 465/535 nm). The inhibitor of CETP
inhibited the lipid transfer and thereby decreages fluorescence intensity. Tested compounds
were dissolved in DMSO. The solution was vibratadaa oscillator for more than 30 seconds and
then stored in a nitrogen cabinet. The stock smbsti{10 mM) were diluted with DMSO for an 8
point titration (1:5 serial dilutions) in a 96-welillution plate. The assay was performed according
to the instruction for the CETP inhibitor screenkigand recombinant CETP. Compounds were
tested at eight concentrations, and the concemtragiquired to inhibit 50% of the activity (€
was determined from a curve fit of the data witbhreeoncentration tested for one time.

4.2.2. Invivo test of compound 17a in high-fat fed hamsters
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Male golden (Syrian) hamsters were placed on afagtiet containing 10% lard oil and 3%
cholesterol for 4 weeks. Source of the animalsjiiggVital River. Age and weight of the animals:
8 weeks old. Weight: approximately 110-120 g. Té¢s ainimals were randomly divided into four
groups, each consisting of 6 animals. On the filwy of dosing, the hamsters were bled to
determine the baseline HDL-C. Compoudda (30 mg/kg, 50 mg/kg) and compound
(anacetrapib, 30 mg/kg) were administered orallytte animals. Each test compound was
suspended in a solvent vehicle that was a solutidt0% ethanol, 10% hydrogenated castor oll,
and 80% water. To the control group, the solvettticle alone was administered. The animals
were dosed once a day for 5 days according to ingpg (n = 5 for each group), and they were
fasted for 16 hours prior to bleeding. Two hourterathe final dose, blood specimens were
retrieved from all hamsters (retro-orbital puncjured collected in 50QL EP tubes containing
heparin sodium. The collected blood was centrifuge8000 rpm for 15 min, and the plasma lipid
value in the separated serum (HDL-C) was determimadg a MINDRAY BS-120 chemistry
analyser.

4.2.3. Pharmacokinetic study of compound 17a

Four adult male Sprague-Dawley rats were fasted @ohours before the study. Compound
17a (50 mg/kg) was administered orally to the animdlest compound was suspended in a
solvent vehicle that was a solution of 10% ethah@% hydrogenated castor oil, and 80% water.
Blood samples (~ 0.5 mL) were collected into tubestaining heparin sodium at the following
time points: 0.5 h, 1 h,2h,3h,4h,45h, B/ h, 6 h, 7h,8h, 10 h, 12 h, 24 h, 36 h. The
collected blood was centrifuged at 3000 rpm fomiif, plasma was stored at Z0until analysis.
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A series of N,N-substituted-cycloakenyl-methylamine scaffold derivatives were designed and synthesized.
Most compounds showed potent CETP inhibitory activity.
Compound 17a demonstrated a dose-dependent HDL-C elevation in hamsters.

Compound 17a exhibited an acceptable pharmacokinetic profilein S-D rats.





