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Design, synthesis and antiproliferative activity of 3-hydroxy-4-quinolone
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Abstract A combination of the structural features of dihydromyricetin and quinolone antineoplastic compounds
gave rise to 3-hydroxy-4-quinolone motif. Starting from 3, 5-dimethoxyaniline, the target compounds were prepared
through a reaction cascade, including reductive amination, Friedel-Crafts reaction, microwave assisted ring clo-
sure, BBr; catalyzed demethylation and Mannich reaction. Sixteen novel compounds were synthesized, and their
structures were confirmed by IR, MS and 'H NMR. The antiproliferative activities of the compounds against A549
and NCI-H 460 cells were tested in MTT assay. Several compounds exhibited moderate antiproliferative activities
against both cell lines, of which, compound 11b displayed the most robust inhibition towards NCI-H 460. Prelimi-
nary structural-activity relationships indicated that introduction of isopentenyl into the N-1 position of 3-hydroxy-
4-quinolone motif would significantly improve the potency of the compounds.
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Figure 1 Dihydromyricetin( DMY) and vosaroxin
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Figure 2 Design strategy of 3-hydoxy-4-quinolone compounds
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Scheme 1  Synthetic route of 3-hydoxy-4-quinolone compounds
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Reagents and conditions: (a) Na, paraformaldehyde, MeOH,5 h,then NaBH,,rt,15 h; (b) BCl;, CH;0CH,CN, TiCl, , CH,Cl, , reflux,20 h then
2 mol/L HCI,1 h ;(¢) KF-Celite, CICH,CHC(CH, ), ,CH;CN,80 °C,6 h; (d) pyridine, R>COCI, reflux,8 h; (e) NaH,EtOH, microwave,140 °C,
50 min (for 4a,4b,10a and 10b) or NaH, THF, microwave, 100 °C,1 h (for 4c and 10¢) ; (f) BBr;y,CH,Cl, , reflux,4-18 h; (g) formaldehyde

(37% in water) ,HNEt, ,EtOH,40 °C,10 h
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4.1 M L5H#

"H NMR f Bruker AMX-400 742 ff; 25 43 )
&, TMS R B0 HE i B Waters Q-TOF Ulti-
ma G {0 5 5 36 [ Nicolet AVATAR 360 141
Y614, KBr J& A ; Unimicro Easysep 1010 i 455

OB AR @A, @35 A B 5 Agilent Prep-Cg;
Combi Flash R HRI#I> B , UL I 5 ol S
#3524 Biotage Initiaor,

Ji A 2GR 2 D [ 7= M sl sl Al =2, dnllE
W R Bl H A
4.2 HEE R

3,5-=WARA-N-FREER (1) KEEM(1.877 g,
8. 16 mmol ) 734 Z 1 A S TC/K i 30 mL w1, FE i,
FZUBA, RS SRE A 3, 5- 1 LR e (2.5 g,
1. 63 mmol) o Sz N7 ¥ 8] A & T Jo /K WY Y 2 3 W i
(685 mg,2. 28 mmol ) JRAEWK 10 mL, % FHEFES he SR/ N
ATHEALEN (615 mg, 1. 63 mmol) ARZEBEFE 15 ho 1] LN
HOIA T mol/ L AL BRI S mL, i+ 10 min J5 g1k
TR, AR SRIG SR CBRZER AR e T I PRk
L35 53 85, 15 2R 3 4 3h (1.9 g,70% ) .' H NMR (400
MHz,CDCL,) 5:5.89(1H,t,/ =2. 1 Hz, Ph-H),5.81 (2H,d,
J=2.0 Hz,Ph-H) ,3. 76(6H,s,0CH, ) ,2. 81(3H,s,NCH; ) ,

1-(2,4-=F2A&-6-(F R R ) R AK)2-FAK T H
(2)  AABT AR (L 67 g,10 mmol ) I T 5
Fe 20 mL R IF BT 0Kk o, A = S AR — Sl TR e 3%
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W (10 mL, 1 mol/L,10 mmol) , i+ 45 min, SRS HKUHNA 5, G AP, BREREE T 5 Pk A 635 4 B9, 15 3R
H4AIEZ N5 (817.9 wl, 11 mmol) #1040 Ak %k (142.5 uL, Fe o [E 4 (852 mg,36% ) ,' H NMR (400 MHz, CDCL, ) §:
1.3 mmol) , M [EIJ 20 h, RIS H B EIE, Z 187 5.73(1H,d,J=2.2 Hz,Ph-H) ,5.70(1H,d,J =2. 2 Hz,Ph-
2 mol/LERFRVAWE 20 mL, i ¢ B J5 RS2 I3 1 h, R H),4.52(2H,s,CH,0),3.84(3H,s,0CH,),3.83(3H,s,
TAHEIMA S mol/L SEAYE T 8 mL, — &0 B 2E OCH,) ,3.46(3H,s,0CH,) ,2. 88(3H,s,NCH,) ,

Table 1 Compounds and their inhibitory activities (% ) against A549 and NCI-H 460 cells
A549 cells NCI-H 460 cells
50 50 25 12.5 wmol/L

4a CH,4 -g—@ 6.77 8.45
4b CH, ~§—©—CF3 11.556 20. 06
4c CH,4 g@ 8.53 5.42
5a CH, -§—© 7.83 6. 68
5b CH,4 -§OCF3 18. 07 0.94
Sc CH,4 -g@ 26. 15 14.08
6a CH, -g@ 6.03 5.67
6b CH,4 -g@—oa 5.23 2.30

Compd. R! R?

6¢ CH, -g@ 24.23 28. 87
10a \/=< -§© 30.33 41.85
10b \/=< -§Q—CF3 74. 67 90. 95 44.51 11.33
10¢ \/=< -gO 61.02 71.03 43.72 18.06
11a \/=< -g@ 12.22 48.97
11b \/=< -§—@—CF3 78. 67 84.71 63.37 41.10
11c \/=< -gO 11.10 33.12
Br
11d ﬁ ~§O—CF3 67.59 87.62 48.07 28.93
DMY -11.98 -55.71

N-(3,5- = A HK2-(2-F AL TBEAL) KHK)-N-F A& 75,45 5 R 45 5 3 (451 mg,97% ). H NMR (300 MHz,
EWEER (3a) A SARYTF, P Ak 2(326 mg, 1.36 CDCL) 6:7.69 ~7.63(3H,m,Ph-H) ,7.44(2H,d,J=17.3
mmol ) E-FHET-MLAE 10 mL A hn A H BESL (237 pL,2.1 Hz,Ph-H),6.63 (1H,s, Ph-H) ,6.26 (1H, s, Ph-H) , 3. 89
mmol ) , B/ 8 h, {5 1k, W HGIRERE T, & W b4 (2H, br.s, OCH, ), 3.81 (3H, s, OCH, ), 3.72 (3H, s,
T, PR BRI VE AR , B DA B BR B T J5 TR AT 3% 43 OCH,) ,3.44(3H,s,0CH, ) ,3.30(3H,s,NCH; ) ,
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N-(3,5-=F & &-2-(2-F AL THEAL) KAE)-N-F 4&-
4-Z R FEARFBLE(3D) SILAY 3a Brikifl&, L
S = R % R B QR 2 B 0 5Ok, H NMR (300
MHz,CDCl,) §:7.64(2H,d,J =7.6 Hz,Ph-H) ,7.44 (2H,
d,J=7.6 Hz,Ph-H) ,6.33 (1H,s,Ph-H) ,6.16 (1H, s, Ph-
H),3.87(2H,br. s,0CH, ) ,3.80(3H,s,0CH,) ,3.70 (3H,
s,0CH,) ,3.41(3H,s,0CH,) ,3.33(3H,s,NCH,) ,

N-(3,5-=F & &2-(2-FRE LB A ) KHE)-N-F A&
TR FELE (3c) SIALAY 3a Wikl &, LA S
Jot FP B ST QR 2 F R 0 J5URE ' H NMR (400 MHz, CDCI, )
5:6.48 (1H, s, Ph-H),6.27 (1H, s, Ph-H) , 4.29 (2H, s,
OCH,) ,3.86(3H,s,0CH, ) ,3.82(3H,s,0CH,) ,3.40(3H,
s,0CH,),3.10(3H,s,NCH, ) ,2. 17(1H,m,COCH) ,1. 87 ~
0.81(10H,m, cyclohexyl-H)

3,5, 7-ZF & K-1-F K2- K k45358 (4a) Hp
[E] {4 3a(343 mg,1 mmol) % FJE/K LB 10 mL H, /NGl
NEALHN(33. 6 mg, 1. 4 mmol) , SRS TE 140 °C T ikl S b
45 min, 5E5E . RNIRIEEZE T IR FERERR , LA PGHA: (35 2
BRI g A E OB R (153 mg,47% ) . IR(KBr) v, :
2929,1 608,1 460,1 162,1 095 ¢cm~';”C NMR (100 MHz,
CDCLy) 6:171.4,162.5,162.0,144.6,144.5,141.2,133.2,
129.4,129.1,112.4,94.5,91.4,59.3,56.3,56.0, 38.3;
"H NMR (400 MHz, CDCL,) §:7.62 ~7.47 (3H,m,Ph-H) ,
7.40(2H,d,J =6.8 Hz,Ph-H) ,6.31(1H,d,J =1. 6 Hz,Ph-
H),6.13(1H,d,J =1.6 Hz,Ph-H) ,3.79 (3H,s, OCH, ),
3.74(3H, s, OCH, ), 3.71 (3H, s, OCH, ), 3.41 (3H, s,
NCH, ) ; HRMS ( ESI) Caled for C,, Hy, NO, [M + H]*
326. 139 2, Found 326. 139 0,

3,5,7-ZF A H-1-F K2-(4-Z BT A ) R EA-k3%
B (4b) SIRAEY 4a 95 BT, U fA 3b 5 3a
HER, IR(KBr) v, :2 941,1 610,1 469,1 325,1 159,
1097 em™";'H NMR(400 MHz,CDCL, ) 8:7.79(2H,d,J =
8.0 Hz,Ph-H) ,7.51(2H,d,J =8.0 Hz,Ph-H) ,6.39(1H,d,
J=2.0 Hz,Ph-H) ,6.36 (1H,d, J =2.0 Hz, Ph-H) ,3.99
(3H,s,0CH,),3.92(3H,s,0CH, ) ,3.64 (3H,s,OCH, ),
3.36(3H, s, NCH, ) ; HRMS (ESI) Caled for C,, H,y NO,F,
[M+H]" 394. 126 6,Found 394. 126 7,

2-FR K35, 7-Z 0 AHK-1-F RAE#E (4e) S
AL G 4a IR 4, U (a1 A 3e AR 3a OB, LA
THF U S B9 77,100 °C R s LR, 1 h 58 58
IR(KBr) v, :2 925,2 852, 1 604,1 462,1 155,1 088
em ™" ;"H NMR (300 MHz, CDClL,) §:6.40 (1H,d,J=1.8
Hz,Ph-H) ,6.33 (1H,d,J = 1.8 Hz, Ph-H) ,3.96 (3H, s,
OCH,) ,3.92(3H,s,0CH, ) ,3.89(3H,s,0CH,) ,3. 73(3H,
s,NCH,;),2.23 ~1. 10(11H, m, cyclohexyl-H) ; HRMS ( ESI)
Caled for C,yH,,NO, [ M + H] * 332. 186 2, Found 332. 186 4,

3,5,7-Z K- 1-F K 2- K K A-rki58 (5a) AR
T, ¥ )£ 4a(100 mg,0. 31 mmol) I T 4 H 4% 20 mL
FEE F UK, DUE O = AL =
(1 mmol/L,3.7 mL,3.7 mmol) , N5 )5 MR EE IR, 7
BIGEENL 4 h 5E5e . fnpkoK B, — S W B4 50, A PLAH
BREREE T M Jo TR AT (5 1% 43 25, 15 3] 1B 0 [&] 44 (63 mg,
72% )., IR(KBr) v,,:3 388,3 057,1 643,1 292,1 151
em ™' ;'"H NMR (400 MHz,DMSO-d, ) 6:14.65(1H,s,0H) ,
7.60 ~7.46(3H,m,Ph-H) ,7.42(2H,d, ] =6.4 Hz,Ph-H) ,
6.29(1H,d,J=1.6 Hz,Ph-H) ,6.12(1H,d,J =1.7 Hz,Ph-
H),3.34 (3H, s, NCH, ) ; HRMS ( ESI) Caled for C, H,,
NO,Na(M + Na) * 306. 074 2, Found 306. 074 3,

3,5,7-Z#K-1-F R-2-(4-Z 5 F &) R EA-%
(5b)  ZRALAY Sa 15 kil 4%, it )k 4b f(F 4a
JoJEORL, I 8 h RSB EE, 7P 2 F A, TR (KBr)
v,.:3365,2921,2 852,1 6441 614,1 330,1 298,1 153
em™';'"H NMR (300 MHz, CDCl,) §:16.76 (1H,s, OH) ,
7.85(2H,d,J=7.8 Hz,Ph-H) ,7.58(2H,d,J =8. 1 Hz, Ph-
H),6.32(1H,s,Ph-H) ,6.31 (1H,s, Ph-H) ,3.45(3H, s,
NCH,) ; HRMS ( ESI) Caled for C,, H, NO,F, [M + H]*
352.079 7,Found 352.079 9,

2-FREHA3,5,7T-ZHA-1-F A AvEEE (5c) SR
fb&Y 5a 7l &, DL ik 4e A8 4a g JE0RL, [l
18 h JZ B 5€ 5, 7= ¥ O 19 £ [ {4, H NMR (300 MHz,
CDCl,) 6:15.47(1H,s,0H) ,6.45(1H,d,J =1.8 Hz, Ph-
H),6.38(1H,d,J =1.8 Hz,Ph-H) ,3.71(3H,s,NCH, ),
2.20 ~1.20( 11H,m,cyclohexyl-H) ; LCMS ( ESI) m/z 290. 3
[M+H]",

6-[ (=T AR FA]3,5,7T-Z4K-1-F K284
4538 (6a) ] {k 5a(40 mg,0. 14 mmol ) , FH K 7
& (R 4M4037% ,10 wL,0. 14 mmol) L] —Z (14 uL,
0. 14 mmol ) FIE/K Z 2 10 mL Hr,40 °C T Jn# i 10 h 5
1B 2 U R R DUTE , U8 WO 45 )5 1 & TLC, DL DCM/MeOH
(10: 1) J@JF , 15 K [ 14 (41 mg,80% ) . IR(KBr) v,,, :
3273,2973,1 650,1 616,1 442,1 298 cm ' ;'H NMR (400
MHz, DMSO-d,) §:15.12(1H,s,0H) ,7.52(3H,m,Ph-H) ,
7.40(2H,d,J =7.2 Hz,Ph-H) ,6.24 (1H, s, Ph-H) , 3. 86
(2H,s,NCH,),3.33(3H,s,NCH, ) ,2.62(4H,q,] =6.8
Hz,NCH,),1.07 (6H,t,J = 6.8 Hz, CH, ) ; HRMS ( ESI)
Caled for C, H,s N,O, [M + H]* 369.190 9, Found
369.190 7,

6-[(Z—ZHARL)FA]-3,57-=4%-1-F%-2-(4-
ZRTR) KA (6b) S IALEY) 6a (197775
#, LA [E A 5b A0 Sa JyJ5k}, 15 h SR se e, 77 ) IR
W E AR, IR(KBr) v, :3 394,2 925,2 854,1 639,1 612,
1450,1 323,1 298,1 124cm ™" ;' H NMR (400 MHz, DMSO-
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dg) 8:16.77(1H,s,0H) ,7.83(2H,d,J =8. 4 Hz,Ph-H) ,7.55
(2H,d,J =8.4 Hz,Ph-H) ,6.43 (1H,s,Ph-H) ,4.03(2H, s,
NCH,),3.75(3H,s,NCH, ) ,2.84(4H,q,J =6.8 Hz,NCH, ),
1.15(6H, t, J = 6.8 Hz, CH; ); HRMS ( ESI) Caled for
C,Hy,N,0,F,[ M + H] * 437. 168 3, Found 437. 168 5.,

6-[ (=Ch&L) FA]-2-502%3,5,7- =& 4-1-F
RAsEI(6e) BIMLAY 6a HIrER . Ll ik Se
1o 5a Y EURL H NMR (300 MHz, DMSO) §:6.40(1H, s,
Ph-H) ,4.01(2H,s,NCH, ) ,3.71(3H,s,NCH, ) ,2. 86 (4H,m,
NCH, ) ,2.30 ~ 1. 10(11H, m, cyclohexyl-H) ,1. 17 (6H,t, J =
7.2 Hz,CH, ) ;LCMS(ESI) m/z 375.5{M+H] ",

1-(2-244,6- = F AR R) 2-FTRACR(T) 2
TEALA W) 2 7 BRI, A 3, 5- AR L 2R e A 5 v ] 14
1 oI5k}, 20 h S 37 58 BE PR IR B 14 ' H NMR (400
MHz,CDCL,) 5:5.74 (2H, s, Ph-H) ,4.53 (2H, s, OCH, ) ,
3.82(3H,s, OCH,),3.78 (3H, s, OCH, ), 3.47 (3H, s,
OCH, ) ;LCMS(ESI) m/z226.2[M +H] ",

1-[2,4-=F A K-6-(3-F R T2-M b &) 3R AL ]-2-F
A A TEA(8)  KF-Celite il 5« Ff ik B £ 10 g WA K
300 mL g HE, SRS A GRAL B (5.8 g,0.1 mol) , i 4
20 min, SR JSWUEZE T, FIRYMA L 100 mL 45 , i 1§
WA, T B VE MR (50 mL x 2) , FL28 T4, HARrfe
EWH A a7 (3.75 g, 16.65 mmol ), KF-Celite
(6.57 g,33. 3 mmol) LA S A% S5 H5 (1. 7 mL 16. 65 mmol )
T2 50 mL o, FIFRN 6 h {51k o JERR A B8R0 R
TR FERE R, PRHFE 635 7 5915 2 B A [E R (111 g,
88% , LAVHFEMYJFRIT) , B 2. 78 o JER (K 7)o
"H NMR (400 MHz,CDCl,) 8:5.73 (1H,d,J =2.2 Hz, Ph-
H),5.68(1H,m,Ph-H),5.33(1H,t,/ =5.7 Hz,CH =C),
4.51(2H,s,0CH,),3.82 (6H,s,0CH, ) ,3.81 (2H,d, J =
5.7 Hz,NCH, ),3.47 (3H,s,0CH, ), 1.74 (3H,s, CH, ),
1.71(3H,s,CH, ) ;LCMS(ESI) m/z294.3[M +H] * .

N-[3,5-=F & A2-(2-F AL TEe k) K&K ]-N-(3-F
AT 2-08) Kok (9a)  SHMLEY) 3a 17 il 4,
PLehfa] i 8 AR Il A 2 g J5Okl, 740 R A . LC-
MS(ESI) m/z398.5[M+H] ",

N-[3,5-=F & &2-(2-F AL TELE) KK ]-N-(3-F
AT208)4-Z R T AR FBEK (9b) SIILEGY) 3a
75 kA, LA A 8 AR Il Ak 2, DL %o = 96 Y R
FmE IR AR R eI S JEirte P2 iR s il LC-
MS(ESI) m/z466.4[M+H] ",

N-[3,5-=F 8 k-2-(2-F RA B ) KA ]-N-(3-F
AT2-HA) RTILT Bl (9¢)  SALEY) 3a 9J5 ik
%, LArh ik 8 AR )4k 2, DL 3R 2 e W i " A0
SR T O SRR, 7R W) M i, LCMS (ESI) m/z
404.4[M+H] ",

3,5, 7-Z W R A-1-(3-F A T2 K8 )2- K K454
B (10a) ZRBILGWY) 4a 197 k04, Lol {4 9a U3
A 3a Sy JEokl PR SNE E SR T IR R 25 T
RENRW AR A, T OB OBRYE 2 WM T 13028 1 [
4, IR(KBr) v, :2 925,2 850,1 710,1 610,1 456,1 162
em™';'"H NMR(400 MHz, CDCL,) §:7.47 (3H, m, Ph-H) ,
7.32(2H,d,J=7.6,Ph-H) ,6.37(1H,s,Ph-H) ,6.36(1H,
s,Ph-H) ,5. 14(1H,t,CH) ,4.38(2H,d,J =5.6 Hz,NCH, ) ,
3.97(3H, s, OCH, ), 3.86 (3H, s, OCH, ), 3.62 (3H, s,
OCH,),1.38(3H,s,CH,),1.25(3H,s, CH, ) ; HRMS ( ESI)
Caled for C,; H,sNO,[M +H] * 380. 186 2, Found 380. 186 3,

3,5,7-ZF A K-1-(3-F A T2 A)2-(4-Z A F
&) RAA-EEE(10b) S RALEY) 4a 197 2%, U
FlAR 9b AU 3a g JEkl, PR 43 B8 S R IR 1
AT AR AGEE, HOROBE, T, 53 A e
{4, IR (KBr) », :2 972,2 931,1 682,1 606, 1 460,
1324,1 163 em™';” C NMR (100 MHz, CDCL,) §:172.7,
162.7,162.5, 143.7, 142.6, 141.7, 136. 3, 136. 1, 129.7,
125.5,119.2,113.1,94.1,90.7, 60.0, 56.3, 55.3,48.5,
25.5,17.9;'H NMR (400 MHz, CDCL,) §:7.76 (2H,d, J =
8.0 Hz,Ph-H) ,7.50(2H,t,J =8.0 Hz,Ph-H) ,6.37(2H,2x
s,Ph-H) ,5.13(1H,t,J=5.6 H,CH ) ,4.36(2H,d,J=5.6
Hz,NCH,),3.99(3H,s,OCH,),3.88 (3H,s, OCH, ) ,3. 64
(3H,s, OCH,), 1.70 (3H, s, CH,), 1.37 (3H, s, CH; ) ;
HRMS(ESI) Caled for C,, Hys NO,F,[M + H] * 448.173 6,
Found 448. 173 6,

-3 R3,5,7-ZF A A&-1-(3-F A T2-5 ) 4%
#E(10c) SRR 4a (95025, i E ik 9c 8
3a Rkt L THF A8 2 A7), 100 CR SIS 1 h
SEEE PSR BRI B R ZE T A £
B2 ST, AR A, VKAV TR 45, R B 0 B R K, IR
(KBr) v, :2924,2 8481 604,1 450,1 292,1 165 cm™';
"H NMR (400 MHz, CDCL, ) &:6.37 (1H, s, Ph-H) , 6.36
(1H,s,Ph-H) ,5. 13(1H,t,/=5.6 H,CH) ,4.35(2H,d, ] =
5.6 Hz,NCH, ) ,3.89 (3H,s,0CH,),3.83(3H,s,OCH, ),
3.60(3H,s,0CH;),2.12 ~ 1.43 (11H, m, cyclohexyl-H ),
1.33(3H,s,CH;),1.23(3H,s,CH;) ; HRMS(ESI) Calcd for
C,,H,,NO,[ M +H] * 368.232 6,Found 368. 232 2,

3,5,7-Z 5 K-1-(3-F A T2 L) 2- R K4k im0
(11a) ZBALEY) Sa W5l s, Lhrb (44 10a £CEF 4a
SR, ZIR T RO 20 h SEEE, TLC WA PR AR 1T
7= 4 a5, 2R FE il £ HPLC 38474375 .' H NMR (300 MHz,
DMSO-d,) 6:16.47 (1H,s,0H),7.98 (2H,d,J =8.1 Hz,
Ph-H),7.65(3H,m,Ph-H) ,6.28 (1H,s,Ph-H) ,6. 13 (1H,
s,Ph-H),5.19 (1H, m, CH),4.43 (2H,d, J = 6.3 Hz,
NCH,),1.29 (6H, s, CH, ) ; LCMS (ESI) m/z 338.3[ M +
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3,5 7- 25 K-1-(3-F A T2 K)2-(4-Z /7 H&)
RAEA-EEE(11b)  SIREAY) Sa 1977kl &, Uil
14 10b {0 4a Uk}, ZIR T SR 20 h, DLl 45 HPLC
WAT748 85 ' H NMR (300 MHz, DMSO-d, ) §:7.83(2H,d,J =
8.1 Hz,Ph-H) ,7.59(2H,d,J =8. 1 Hz,Ph-H) ,6.25(1H,s,
Ph-H) ,6. 10( 1H,s,Ph-H) ,5. 14 (1H,t,CH) ,4.41 (2H,d,
J=5.7 Hz,NCH,),1.68(3H,s,CH,),1.30(3H,s,CH, ) ;
LCMS(ESI) m/z 406.3[M+H] ",

2-3FREH3,5,7-Z £ & -1-(3-F R T2-0 3 ) 4532
B (11c) ZIAY Sa ikl , Lid s 10e fFF
4a Sy JFORL, =T RN 20 h, DLl 45 HPLC #E17 50 5.
"H NMR (300 MHz, DMSO-d,) §:6.41 (1H,d,J =2.1 Hz,
Ph-H) ,6.38(1H,d,J=2.0 Hz,Ph-H) ,5.15(1H,m,CH)
4.39(2H,d,J =5.7 Hz,NCH, ) ,2.31 ~ 1. 61 (11H,m, cyclo-
hexyl-H) ,1.47(6H,s, CH, ) ; LCMS (ESI) m/z 344.4[ M +
H]",

1-(3-333-F AT HK)3,5,7- 245K 2-(4-( ZRFA&)
FAR)A-EEm(11d) LAY ATER LAY 11b (1
T AR A R4 B A B A IR LRI ' H NMR (300 MHz,
CD,0D) 6:7.87(2H,d,J=8.1 Hz,Ph-H) ,7.67(2H,d,J =
7.8 Hz, Ph-H),6.42 (1H,s, Ph-H) ,6.17 (1H, s, Ph-H) ,
4.17(2H,t,J =7.2 Hz,NCH,),2.03 (2H, m,CH2) ,1.57
(6H,s,CH,) ;LCMS(ESI) m/z487.2[M+H] ",
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