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Abstract

Considering that 3,4-methylenedioxyphenyl fragment was an important pharmacophore in many drugs,
in this work, the left wing phenyl of TMC125 as lead compound, a representative compound of classical
diarylpyrimidine HIV-1 inhibitors, was replaced by 3,4-methylenedioxyphenyl to design a new target
molecule bearing a bicyclic left wing, which is aimed to obtain a new compound with better biological ac-
tivities. Molecular docking verified the rationality of this design. The synthetic method of the target com-
pound was as follows: firstly, the key intermediate 2-(4-cyanoani-lino)-4-chloropyrimidine was pre-
pared via three-step reactions from 2-thiouracil as the starting material. Next, the nucleophilic
substitution of sesamol with the intermediate afforded the target compound in a yield of 89%,
which was characterized by 'H NMR, 13C NMR and MS.
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1. 5|8

UG (AIDS) IR FRIRAF I S GRIA LR ARE, A& BN S R BRI B (HIV) B 51 L I LA T 48 i 9% )
REBRIE N 3 16— Fh 6 S5 AR R AR G e o 1981 43 [ e 9 12 i) oA 1 91 338805 LUK, S idm
RGP NH— B BRI o ARYE G B S0 FLRI 2 W4 aE 1 S 2018 R 1 5a,  H AT A ERAT)
A9 3690 JTNEGL HIV, Hrd 2017 R GLE 2974 180 /i N, FH44 94 I AFET 5 AIDS K H¥K
Will]. BT, C#E3E FDA #td 15t HIV G IRIGIT 25 C it 30 #h, SR K 2 52 W& it
ZitE 2. BN A AR RIE R RS 8. BT R E R K E R R 25 R 25 03h
JIEVET BT HIV 259 2 47502 250 A0 5 s v A L Bk Rk ) 2R A

AR EL PR 22 7 HIV 7304 HIV-1 5 HIV-2 BAOEAL, 4 BROCHR 7 b X 1) 30500 58 25 1508 HIV-1 J& G,
P 3059 B U408 HIV-1 B[ 2]. 1005 3 B (Reverse Transcriptase, RT)7E HIV-1 E#l i fEH FH B A
AL EIVER . AP —BEAR, WL SERITR T HIV-1 SR F(Reverse Transcriptase Inhibitors,
RTIs). RTIs 4 AA% T 2100 5 5k BEHI 1 71 (Nucleoside Reverse Transcriptase Inhibitors, NRTIs)F1JEAZ F 2
B S B 041 7 (Nonnucleoside Reverse Transcriptase Inhibitors, NNRTIs). {F A 5 80 I8 5% 5699 397 16
(Highly Active Anti-Retroviral Therapy, HAART) I E £/ 5>, NNRTIs RS ZFE. $EAH . ERNL
BTG UK EE . BIE /N LR AT 5 F A 25 W [V A5 B 2 AR a, I AF SR — BT HIV 900 K 1
3] HET, SCHRIGER) NNRTIs MREZ, Hrh Z57 Bmng AL S YI(DAPYs) I 95 X NNRTIs
DR EL A o RIS B AL 26 Wk 1 R4 1 4% 52 3[4 ML B 25 1 il 5 4k TMC 125 FIFI T
Fbk TMC278 T 2008 4FAHAR T 3¢ [ FDA #LHEFE NG IRIGIT -

AT LL TMC125 N FAEY), 52T DAPYs IR0 R, HZMAT T W1 3,4-T0 H AR 2k
WA B ¥ 22 0 DAPY's [ e BB THS B — DN BB &) -

2. B L&Y SFigit
2.1. DAPYs B R R4

#ECHRIRIE, DAPYs 5 RT &5 “U” JE[5], @M SRR S IERE 71 RT JERALE M
“W. X DAPYs (—RIIWFFLRW]: 1) DAPYs ot 57 e MEIE 45 K (A7 AE A8 4570 7 BoAT B iR Gtk
AL EENAE, ERED T UG SRS RT RS &, RIVHBAFH HIV-1 B AR BRI 25 PR )
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[5]; 2) DAPYs HHmEREIR 540 BT F AL AR FL IR AL NH B8R Lys101 S EEI B 28 H (R e i S50 A B
BERERR 1 AL B N R RS 2R S Lys101 AR EE NH, 0] T2 el i - S8 A H X 8 DAPYs REfS17E
T PR TP IR E AL . DAPY's HWSIE PR 27 Xof A 4 e B 45 M IR A7 AE 0 Hot HIV iE M g B BRI (5]
3) DAPYs H[AlEERERS 5 A7 A0 6 fir B HUAREE AT AEH T HIV-1RT 454G AR E NlTE, 2k N idiE &K
T 2012 (6], MEH T ZMAMHIRRENES, EFRH—LW5; 4) DAPYs FBELE 5 /2 8 1 iE
FrT LR HE T, 41 NH, O, CHy, A LLEXURET[7]; 5) DAPYs HHEENE IR 4-07 b1/ 5K Tyrl81,
Tyr188. Phe227 LA Trp229 2 MR )5 & MIBE < 18]/~ n-n HERRFIG K AE A, @i 40 RT (0 R e i
F o WEBERR 4-07 () 72 3 55 R BURFE GG S HO4T HIV 3G PR AN 254050 128 M i A BB, 45 e 1
HEZ—,

2.2. BRSNS Fst

BT DAPYs [ ROR R, % 183 3,4-30 F S0 R 5k Jy BUAE V22 25 h 35y B B 24 (18] [9] [10],
AW LL TMC125 NS4 G, TEWMEREIRI 4 17 5] NRFREE KH 3,4-T0 H 5 RS, T3 9] N i
FIBEXT HIV-1 RT 3P CR I Tyr181 Al Tyr188 MM R A I THRMEH, X Ag 52 EMREHE Trp229
RAEJOMEEIER, Nmiem B At &%t HIV-1 B ARR BB SRR M is vk . R, AR 7
DAPYs (M58 H 48, HAFERK EPE T 13-4, AEEA RN HIV-1 &M T
SERaE (A 1),

T MNERE EEE BT A FE, ARFSEFF SYBYL Surflex-Dock 2 /5 4E A4 T #2804, 4 HbF
&Y 1 X #:8] TMCI125/HIV-1 RT B 5W45#(PDB: 3MEC)H (14 2). S5 REI 1 (K 2(a)) 5 75 Fms
WESR HIV-1 #1155 TMC125 (& 2(b)BIfE AL, BIHEL U BM8S HIV-1 RT &4 . Biso T

CN CN
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¢
Me Me ERBHITH
e
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TMCI125 Target molecule

Figure 1. Molecular design of target molecule 1
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Figure 2. Molecular docking of target molecule 1
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Fr B 3 4 AR BR IR A AL T HIV-1 RT )05 & PSR FR B Ak Tyr181, Tyr188 Al Trp229 557 ki
KEREF, R n-n FERER, FB 5N S ARG mTREE — 2 AR R igm H b &M KiE
B3 TMC125 /KIEPEZE Sk s . A7 linker NH _ERIEUR F5 Lys101 B bR TR B#IEH,
WEREA—AIf N 5 Lys101 ERER FRRERER- . 27X AR ERE 1407t & 3
P

3. BRLEY 1 NEK

HEREEY) 1 & SR 1 pros: R ERE 2-BR AR IE (2) 5 1 FF e 28 R L A0 e 45 2] v ]
& 2-FSRIEIENE-4-F(3), 3 50T IE IR L AL AR IRAF T SN AS B (R4 2-On] SR8 i 58 i g -4 (4)
4 7E = SUABRRINE R R A E AR SONAT B SSBE PIAIAR 2-Oh S A G 3R )-4 G- g (S), HhIElik 5 AR &
B FRAE AR CAGRSCIR (71 A VR, A EIGE . &5, 5 5 Z MBS /K BRIR S0 /Bl
(26T T = H R IIE ) N4 2 H AR & 1.

21 M LR, 5 TR RSN (B0 S SIS B RE IR, BAR AR TRIE WL 1 B

CN
(@) H S (@) N gHS
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Scheme 1. Synthetic route of target molecule 1
X 1. BARSF 1 A RS
Table 1. Screening of reaction conditions
1. REEHRITHE
7] BE(C) SRR 8] (h) (%)
DMSO 110 0.5 86.9
DMSO 100 0.5 87.9
DMSO 90 1 82.0
DMSO 80 1 75.1
DMSO 70 1.5 68.6
DMSO 60 4 65.7
DMF 100 2 64.7
T 100 NS

DOI: 10.12677/ssc.2018.63007 46 A AL 2RI


https://doi.org/10.12677/ssc.2018.63007

Mt %

G RNEERACG, ARCE RN [ 25 mL 5 E R BRI 0.116 g (0.500 mmol)H ] {4
5. 0.069 g (0.500 mmol)Z IR} Al 0.476 g (2.00 mmol) JE /K FRER A1 5§ mL — FHIELIAN, T &S R4 A ¢
FIN#ZE 100°C. 30 min 5 TLC R/R CATEA RN o 45 R SRA #) 2 5 il e i B s <k, i
30 mL 7K, FHIIA 30 mL LR OEEZEHG Y. AHLZ M E K2 x 25 mL)Pekk. A HUHEHTGKER
FREAT IR JE HhiE, JEANET /535 0.175 g MLSh . KM S AR Z M alith, 53] 0.166 ¢ (M@, Ik
89%. 'H NMR (400 MHz, DMSO-dg) 8 10.13 (s, 1H), 8.41 (d,J=5.1 Hz, 1H), 7.83~7.70 (m, 2H), 7.63~7.52
(m, 2H), 7.00 (d, J=8.4 Hz, 1H), 6.95 (s, 1H), 6.75~6.66 (m, 1H), 6.52 (d,J=4.7 Hz, 1H), 6.11 (s, 2H);
C NMR (100 MHz, DMSO-dg) 6 169.80, 159.96, 159.09, 148.02, 146.58, 145.00, 144.67, 132.74, 119.55,
118.44, 114.42, 108.30, 104.21, 102.55, 101.88, 99.67. MS (ESI+): 333.71 (M+H)+.

4. g

PAZE LR — 57 FEMEE S HIV-1 #0457 TMC125 e AL &), B2 BORIL B N 3,400 40K
SV R B A XA LR HARL S 1, 2 EYAR WSCHRIRIE . R SYBYL Surflex-Dock F2/7#E47
Or FRRIGAE T R A B . BRI A 2-C U TR A )-4- SR E 55 2 BRI S R 2B SR A% R S b
BEHBALEY 1, BERA 89%. RAMBIHRANE(H NMR). RIHRBRE(PC NMR)FR % MS)%
fE T HA5H . J5 SR A S BT HIV G VEVEA I 2 LUR I 80K 3847

E&WE

[ % SRR 3L 42 (No. 21877087, No. 21602164); TR [ FrAHE & 1E 35 H (No. 2017030209020257);
PSR R A28+ IR S AR R K B 42 (No. 2017006).
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