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A1kl AeiAl,
371 BerA 19 BghEe
5-(Atel 2 2 e w| EA])-3-(((2-3Fe] =FA o D) (Wl ”) o w] o) W &) -4H-A 2l -4-2 (3HE 4a),
5-(Atol E 2 A A FA])-3-((e B (2-3lo] == Ao &) obn| o) w D) -4H-A =Wl -4-2 (3}eh= 4b),
5-(Atol 2 A A FA])-3-(((2-slo] =5 Ao &) (22 ) opn| ) &) -4l-A =/l -4-2 (3}3& 4c),
3-((F-E(2-sto] =FA o &) obr] i) W[ ) -5-(Aleo] S = I A v FA] ) -4H-A = vl -4-2 (3}8H&
S5-(Ate] SR A AW FA])-3-(((2-dto] =5 Aol g ) (o] Az m ) ot ) W d ) -4H-A = Rl-4-2 (3= 4de),
S5-(Ate] S =AW FA])-3-(((2-Fo] =5 Aol )) (3 ) obv| i) vl & ) ~4H- T 2wl -4-2 (3}3HE 4f),
3-((ArolE R (2-ste| =S Ao &) ot ) w e ) -5-(Alo] S = A A w| A ) -4H-A = rl-4-2 (3= 4g),
5-(Atol 2 A A FA)-3-(((Ate] 2= v ") (2-3Fo| =5 A o /) o ) W &) -4H-A = 7l -4-2 (8}3& 4h),
3-((A (2-sto] =FA ol &) obn ) W | ) -5- (Aol S 23 A v FA] ) -4l-A 2 wll-4-2 (32 4i),

5-(Ate] 2 2 A AW EA])-3-(((2-3to] =5 Al D) (4-w Dl d) o] ) v '’ ) —4H-F 2 -4-2 (33} 4)),

5-(Atol E 2 A A FA])-3-(((4-3lo] =5 A Wl ) (2-8lo] =5 Ao &) opn| i) v D ) -4H-A =Wl -4-2 (3}eh= 4k),
S5-(Ate] =AM FA])-3-(((2-SFo] =5 Aol )) (4-w| S A E) opr] ) W E ) -4H-A =Rl -4-2 (3H&& 41),
3-(((4-Z2=2MA) (2-ste| =S A o &) ofu] ) w d ) -5-(Ato] 2 2 A A | A ) -4H-F 2 wl-4-2 (3+3E 4m),
S5-(Ate] SR A | FA])-3-(((2-to] =5 Ao D) (] g D -4-d &) obr] 1 ) Wl & ) —-4H- T 2 Wl -4-2 (3}3HE 4n),
3-((H]=(2-sto] =F A o ') obr] i) W ) -5-(Ate] SR A W FA]) A2 dl-4-2 (3}eh= 4o),
S5-(Ate] SR AW FA])-3-(((2-Sto] =5 A ol D) (ol &) obr] ) W E ) -4H-A =Rl -4-2 (3= 4p),
1=-((5-(APo] S Z AW S A4S 2 Al-A 2 W-3-) v ) -3-o D-1-(2-sfo] =5 A &) -2l o} (3= 8a),
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1=-((5-(APo] S Z AW S -4-S A=A 2 9-3-) v E)-1-(2-sfo| =5 A o &) -3-(3-dd =22 -o} (3heh
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N-((5-(xFo] 2232
N-((5-(Apol 2 2 81

HEAD) -4~ 2-4l-F 29 -3-A) W& )-N-(2-3lo]| EZ A E ) L2 3| Lolu| = (3}EE 8m),
o S A))—4-E -dl- A 2 1-3-d) v’ -N-(2-sfo] =5 A o &) F-E] 2ot = (3195 8n),
=

N-((5-(Ate] S 2 A v
80),

A 4= o-4H-A 29 -3-) W& )-N-(2-5fo] =F A & )-2-F| o} | Eolr| = (3}3=

2-(4-F R 2 D) N-((5- (K} o] F 2 A ] B X)) -4~ & Aol 2 1-3-2) W] &) -N-(2-8} 0] = Z A o & ) o} M E o} ] =
(3}3H= 8p),

N-((5-(Abo] 2 2 B v 5 A )~4=% Aol 2 W-3-91) v &) -N-(2-3Fo] = S A o &) -2- (4| 54 ] ] ) o A E o} =
(3}3= 8q),

1-((5-(3,3-HMER-EA] ) 4-& 4-4l-F 2 W-3-2) | & )-1-(2-3}o] =F Ao & ) -3-F| I $-2l| o} (B}FLE 8r),
Hd(5-(3,3-tH P BEA])-4-2 2 -4l- T 2 H-3-2) & (2-3lo]| =Z Ao & ) 7hup| o] E (3}HHE 8s),

N-((5-(3,3-tMd 252 )-4-& 2—4l-F 2 9-3-D) W & )-N-(2-3} o] == A o & )-2-7| d o} A Eo}m] = (3=
8t),

1-(2-3Fo] == Ao ’)-1-((5-(o] 2D & A )-4-5 A-dl- A 2 H-3-U) v &) -3-H I $-Zl o} (3FE 8u),
Hd2-3to]| EF A F ((5-(0] 2FNE A 4-F2a-4H-F 2 9-3-) ) 7lulH| o] E (3}3HE 8v),
N-(2-8Fo] == Ao &) -N-((5-(0] 2 S A ) -4~ 2-4l-A 2 9-3-2) W &) -2-F Jol M Eolu| = (315HE 8w),
1-((5-F-F A -4-5 A-4i-A =1l -3-) W 2) - 1-(2-8f o] =5 A o & )-3-3| d - o} (8}3HE 8x),

A (5-F-EH A -4-Fa-dl-A 2 d-3-) HE (2-Ffo| =EA o E) (3145 8y), &,

N-((5-F-F A 4= 4-df-A 2 9-3-) W &) -N-(2-3Fo] EZ A o & ) -2-s d P A Eolm] = (3}3HE 82)
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EEAEoln Wl I 2= FEA(SE da~dp) & A= WUH.
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21 9e, #7718 ZAMA 435 AYEE(sodium borohydride)S 718l WESAIFA  3HEHE
11a~11dE& 92 %, 3gE 11a~11do] 3}3HE 12(isocyanate, chloroformate B+ acyl chloride)& HHSA]FA
o] sfoleFZ Aol g I == FEA(SHHE 8a~82) & AlXshe WH.

EEE% FEH)
+ H;N "\’OH
0
R 1l
0o o + Ha—C—X—R, Rz,

N/\’OH - @ /\VOH
] H
o FHorg 12 J\

o (Isocyanate § T if| =&
5182 11a~11d Chloroformate S £ #) RS
StehE 8a~8z
(Sto| EE Ao 200 2 I 20 = FEH])

o
X
RJ

7l & & of

Boage At sto|=Ealodolrmmd I 2= FEAe] Bk Aotk AAEAE A sto| =2 A o golu]
mrEaEE FEA 2 ool AxWHi A7) so|=Exddotnnd g RrE fFEAS Fhete du=
7] Ao ot wiE N ag oFst 2B B3 Aol

I

dyzy] Aoz JuA M2, ddarY v, U4 Auy, kR IR, Fsev] So] &
DA e, He W] e HAF AgHol glo] tiRio] WAoo r Fdo] MAyH I, Y
AS E3 A4S0 FE nBoly A& HlEo WE FAH £ 5o EAZF AA 1= NIHe| A& 2147]
FEofd 5tf Aol supE A EHa gt

[e}
A o) E (cromoglycate), &3]

H az=4 w, d2e] A 7#H] i kg
ol=dlddl B2 A3 A (adrenergic P2 agonist : salmetrol %), FZFHA (anticholinergic 9FE
, o5 dHEY] s ¢

ipratropium %), ¥ = (xanthine %A : theophylline %) S°] o
stAl71E a7 s W 224 AEAE 1 a9E V|gE]E ofEe FEor).
g, gEE7] e 9F RkSo] sukE ¢ gledl, e whE
H]TEA) 3 (mast cell), &AF(eosinophil), Th2 AE 59 9= & Axe dzggA
Eo} e FRA AE 7H EEgHel gdazbgdd o] dojdtt. ol#d AF HkES
W o] 2] A E(macrophage) 52 APC(antigen-presenting cells, SLAAIAE)] FEFF 7}
(processing) S A% ¥ APC FHOo 2 YA =, 7] APCERH Y-S AAES TAHE(T cell)= UHF
-4(interleukin-4, IL-4) 59 Alo]E7}el(cytokine)S EH|&] BAIE(B cell)E A3 A7}, o]

Igf IFAE AabstA =, o] [gizt el IgE F&AE zte HIRkxe &E3td =, 3Jd3 QHLOPN E]‘?i
vlukA 27 @A 3tE o] 3| ~E}Yl(histamine), ZTEZ2AEFF @ (prostaglandin, PG), FIHZEZ A (leu
LT) 59 shEd& WEsto] ¥4 F4S dorA A, 34 ¢d2714 950l YEA =

sk, Yo w9 Th2Al®EE <le$7-5(interleukin-5, IL-5), QB FZ1-3(interleukin-3, IL-3), GM-
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CSF(granulocyte colony stimulating factor) 5¢ Ale]EF}l(cytokine)S W&ttt 53] JEFZ-6 =5
Ax7E AR 23, SAHE A4S fEska, A 2 @4 58 fEske 98S 3, S o g3 o
A 7] F2AE TUMAA BT RAAVIR olsshe AL FUMAIZIY. E, 34 MEAME S oA

s, SATE AT SAHCR Qs L] kgl F&

g HE-S it ghd, @t sS4
X+ MBP(major basic protein), ECP(eosinophil cationic protein)?] A @wido] WEE =1, o A
A

WAEE A A, AR, AR BE Froz A

J
=2 [e]
AEES BrEA7IH, 718 A o] R dEErAd des dovA Enh

3, dEwea AAAE] Fgo] QojA, Ut dFE FF5 T (neutrophils)7t FEIE WH G4 A
T SA4bt(eosinophils)7t FE3sh= o w2 defA dvldl, AEFI-57F ikl A8sh= S JASH
HH g2V oS =g AmTt s do® 2 deA Qv

oldl, QJIEFI-52 FEHw= A T2, As 5% A7 8, AEF7-59 JAE 5x=2 3 =
NS $13 Schering-PloughAtell A= AMs QIE|FZ1-59] T A E dHZ7] AEAR MLstr] H% AFS
AABF Qar, RocheAloll &= QAEF71-55  A&stE o] AE|olZ%E(isothiazolone) %A (Europ. J.
Biochem., 1994, 225, 635~640)5 /4% w ok, A7) A5AEc] v whill o] ik H| 5014 whg& o

o o]

oA ol5g oJefEoR s delt @AV e Ao geld nt

uebd QIEF31-59] Q@S 24T 5 s deer] AsAe i R Aol B3 dHe]

-

e

e

stg+E 1a: Sophoricoside R{,R; = OH, Rz = OGlu
stgtg 1b: R =benzyloxy, R, =H,R;=0H

3gE 1c: R, =H, R, =benzyloxy, R; = OH

3lgE 1d:R,; = cyclohexylmethoxy, R, =H, R; = OH

S8 2a: R1 = CsHsOH
ss= 2b:R, = OH

H
(o]
SeE3a:R=H 3138 3¢ R="<O
s 3b R=© Zete 3d R=b
B F71-5 AA(JE]F71-52 Qe AAAx] B4, £3F, 54 2 &4 g4 a347t A= FgE)= 4+
g txAe IFEEA, AV Faux 1 L 29 ZFRwol= Ao A Xy FAFo]=(sophoricoside) B
o FLEA(FTE la~ld), TEWE FEA(EE 22 2 2b), sto|=2Aodoln| e g2 = F2A(3}
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gE 3a~3d)5c] ¢#A dth(Planta. Med., 1999, 65, 408-412 ; Eur. J. Med. Chem., 2003, 38, 537-545 ;
Arch. Pharm. Res., 2007, 30, 950-954 ; Bioorg. Med. Chem., 2010, 18, 4625). &%, A7) &fo]=Zxjo|go}
vredE g 2= fFreAds Bt F4(chiral center)o] g0}, 3TE AZA oA FF T ok
s WA R0l Q).

oo, ¥ WWAEE olsh L HFBE] FEALS o gale] AHTA5 A B AFE ALY F
wowge) At stol =S Alddolnl g AR A AHFN-5 As DAt e Helgomm B

sk, B dgo] sholegAlddon g agdE fFEAE Y] Fax 19 3E 2a ¢ 2b, FIE 29 3
& 3a~3det HlaLste] sehA FxI7F thEa, QIHFI-5 A3 &40 © £ FEelvldd & dHo setE
o] A7) = 1 % 29 FFEHAE & dFEolgr & ¢ k. 53] A7 Fak 29] so|=FA o "ol
=HEg2dE §FEA(3EE 3a~3d) (Bioorg. Med. Chem., 2010, 18, 4625)¢} ®lulsle], X ulgo] 3350l
Azsl7)el golstar, shetE 3a~3de #HAY sF=Edd Rkste] £ 3wl g sigtEolgte Aol Ao,
AHFZI-5 Azl &4 ®=3 2 I ggtEo] dAS A £71d, # EHE 7] FaE 29 sfo]=E A do}
vemeazee FEAEEE 3a~3d) 9 thE dHolgtn & 4 dvk. g B Ao IFES V)& )
olEZAdeotn g g2 w= FEAC AW v FA (chiral center)o] 171, 33w A=Al o] dA<]
i & Gsfor st HARRC] AFATE Aol AUrt.

H]| & 35]#-¢
MIE3+d 0001) Devos et. al., Covalent modification of the interleukin-5 receptor by
isothiazolones leads to inhibition of the binding of interleukin-5., 1994, 225, 635~640.

(W] 533 0002) Min et. al., Sophoricoside analogs as the IL-5 inhibitors from Sophora japonica.,
Planta. Med., 1999, 65, 408-412.

(R &3] &3 0003) Jung et. al., Structural requirement of isoflavonones for the inhibitory activity
of interleukin-5., Eur. J. Med. Chem., 2003, 38, 537-545.

(R &3] &3 0004) Yang et. al., The role of alkoxy group on the A ring of isoflavones in the
inhibition of interleukin-5., Arch. Pharm. Res., 2007, 30, 950-954.

(&3 0005) Thanigaimalai et. al., Design and synthesis of novel
hydroxyalkylaminomethylchromones for their IL-5 inhibitory activity., Bioorg. Med. Chem., 2010, 18,
4625.
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e
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5-(Ate] SR A A ZA)-3-((o & (2-3lo] =F Al ol &) o} m| 1o ) Wl & ) -4-F = el -4-2 (3}3HE 4b),

5-(AlelZZ AW EA])-3-(((2-3lol =F Ao &) (222 ) ofu] i) W &) ~4H- A 2 Wl -4-2 (FFE 4c),
3-((Fd(2-stol =zl o d)opr] i) W& )-5-(Ato] S22 F A F A -dH-A =2 9-4-2 (3}3= 4d),

5-(AFe] F 2 AW EAN)-3-(((2-FFo]| EZA o &) (o] 2Z 2 F)obn| ) W) -4l-F Z Wl -4-2 (35 de),
5-(Atol Z R AW EA])-3-(((2-3to] =5 Al E) (sl ) obr] ) v &) -4H-F 2 wll-4-2 (35 4f),
3-((AFo]ZR A (2-3lo| =Z A o & ) ofw] 1) v & ) -5~ (AL o] F R A A v ZA] ) 4l- A 2l -4-2 (3§ 4g),
5-(Ate] Z R A AW ZA])-3-(((Ato] R DY) (2-3to] =5 Alol e ) o}m] 1o ) Wl & ) -4H- A Z ¥l -4-2 (3}3HE 4h),
3-((A (2-sto] =5 A ol &) obm ) vl & ) -5-(ALo] S =3 A v FA] ) -4f-A 2 wll-4-2 (33 4i)

v
o

EA])-3-(((2-3Fo] =Z Ao &) (4-wl &l F ) o}v] ) W & ) —4H-F 2wl -4-2 (B}EE 4j),
1] S 4] )-3-(((4-3Fo] == Al A ) (2-3Lo]| =2 Ao & Y ofm| o )W & ) —4H-H 2wl -4-2 (3}3E 4k),
=

5-(Ape] 229
[l

A
5-(Atel 223 A
5-(Ato] 2R A AWM FAD)-3-(((2-3to] =F A o &) (4-H| EA A ) o} ) &) -4H-FA 2wl -4-2 (FFE 41),
3-(((4-Z22HA) (-3l =F A &) ot =) W E )-5-(Alo] S 2 AW F A ) -4H-A 2 wl-4-2 (3= 4m),
5-(Atol ZZ AW EA])-3-(((2-3ol =5 Al &) (T g -4-d W &) o}n| ) v e )-4H-F Z el -4-2 (3}FE 4n),
3-((H]2=(2-sto] =F A ') obr] i) W d ) -5-(Alo] SR I A W EA]) T 2 dll-4-2 (3}3F= 4o),
S5-(Ale] EZ A AW FA])-3-(((2-3lo| =F Al &) (Fol &) olr| ) W d ) ~4H-A 2 wll-4-2 (3= 4p),
1-((5-(Ate] Z 2 A M EA] ) -4-8 A-4i-F 2 9 -3-) m &) -3-o| & -1-(2-3fo| =5 A o &) -0} (S}FHE 8a),
=

1-((5-(Ate] E =8 Ay
8b),

A)=4-& 242 2 W3- W E)-1-(2-FFo| ES Aol )-3-0] 22 A2} (37HE

1-((5-(AFo] F R AW FA] )-8 Aa-dl- A R -3~ W &)-1-(2-8lo| =5 Aol D) -3- T2 A $-allo} (37E 8o,
1-((5-(APo] S 2 AW A )-4-§ 2-Al- A 2 W-3-) v D) -1-(2-3to ]| EF A D) -3-3 d -2 o} (5= 8d),

3-Alo] 2 A A -1-((5-(A}o]| F 2 A AW EA ) - A-4H-F 2 H-3-L) W e )-1-(2-5}o| EZ Ao &) $-glo} (3=
8e),

3-(4- 222 ) 1-((5- (Aol 228 B 5 A))-4-§ 24~ 2 l-3-2)) W &) -1-(2-5o] == Ao &) S-2lob (8h3t
= 8f),

1-((5-(APo] SR A AW EA ) - 4-4l-A 2 Wl-3-Y) W & )-1-(2-3F o] =F Ao & ) -3-(4-F| S A H D) $-elo} (=
3g),

3-MA-1-((5-(Aho] FZ AT HA])- S 4

s

H-A 2 8l-3-d) v d)-1-(2-sfe| =5l o &) f-2l o} (343 8h),
1-((5-(Ate] SR AL v 5 A ) -5 A-4H-F = 1l-3-) W &) -1-(2-8f o] =5 A o & )-3- ol D -2 o} (S}3F= 8i),

1-((5- (o] SR A5 A -4-S - 4li- T 2 W-3-9) W] &)-1-(2-3ho] = Z A o &)-3-(3-s| I T 22) S-ello} (313
2 8j),

N (5-(Ato]| F R AW EA)-4-G - Al-A 2 0-3-D) W (2-3to] =F A o &) Fhulr o] E (8195 8k),

A (5-(Ato]| S 2 AW FEA])-4-8 2-4H-F 2 9-3- ) W F (2-3 o] EE5 Ao &) Fhil e o] E (813HE 81),
N-((5-(Ate] F R AW FA) -4~ A-Al-A 2 0-3-A) W E)-N-(2-Flo| =F A o D) 2 5] Lolm| = (35S 8m),
N-((5-(Ate] FZ A AW BEA) 4~ -4H-F 2 9ll-3-U ) W & )-N-(2-3to| =5 A o & ) FE] 2opn| = (3}§E 8n),

N-((5-(Atel R AW FA] ) -4- 2-4l-A 2 W-3-A) W D) -N-(2-fo| =5 A o D) -2-F opA Eotr| = (819
80),

2-(4-2 2 2 D) -N-((5- (AP FE I AW FA))~4-9 24l T 2 8-3-2) ] &) -N- (2~} E5 Al o] &) o 4| E o] =
(3F= 8p),
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[0078]

[0079]
[0080]

[0081]

[0082]
[0083]
[0084]
[0085]
[0086]
[0087]
[0088]

[0089]

[0090]
[0091]

[0092]
[0093]
[0094]
[0095]
[0096]

[0097]

[0098]

[0099]

BIES 10-2014-0026266
N-((5-(Alo] S Z AN AW ZA] ) -4-8 5-41-T 2 Hl-3-L ) W & ) -N-(2-} o] =E A of| &l ) -2-(4-T| ZA| ¥ ) o} M| Eo} ] =
(3= 8q),
1-((5-(3,3-HIME RS ) 4-& 4-4-F 2 W-3-2) | & )-1-(2-3}o] = F Ao & ) -3-F d §-2l| o} (B}EE 8r),
AL (5-(3,3-UHEEZA)])-4- 2-4-F 2 9l-3-Y ) | & (2-3}o]| == A o & ) Ful | o] E (33HE 8s),

N-((5-(3,3-U e R EA])-4-2 2 —4H-F 29 -3-2 ) ¥ & )-N-(2-3} o] == 1] o] & )-2- 7| d o} 4| Eo}u] = (3=
8t),

1-(2-3Fo] == Ao ’)-1-((5-(o] 2D & A ) -4-5 A-dl- A 2 H-3-U) v &) -3-H D $-2l o} (3FE 8u),
ddo-slo]|EE A o & ((5-(o] 2L GA)-4-& 2 4l-T 2 H-3-) W &) 7Hulv o] E (3158 8v),

N-(2-3Fo] =Z A o ') -N-((5-(0] 2ME A )-4- 2—-4l-A 2 W-3-2) v &) -2-F oA Eolm| = (3}3HE 8w),
1-((5-H-EA-4-Sa-4H-F 2 W-3-) v E)-1-(2-3to| =F A o &) -3-| D - o} (3}FE 8x),

A (5-F-EFA-4-& 2 -4l-A 2 9l-3-D) W & (2-3to] =Z A e ) (3HFHE 8y),

N-((5-F-F Al -4-& A-4H-F 2wl -3-U ) W & )-N-(2-3lo] =5 A o | ) -2-F| Do | Eofr] = (8}3HE 82)

ol AdEE= sed 5 o

SHIESANE0HIHEIEHN= QH

R. 11
0 o + HaCc—X—R, R~

° E
Iz?
Q
o
4
O
(o] O
(o]
¥ 2
"
(o)
I

71 Aol A, Ry = C~Cse] &4

g
dolg

I
—C—X—R;
oA,

X7F NHY W, Ry = C~Ce &2,
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[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]

[0107]

[0108]
[0109]
[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

[0117]
[0118]

ZIHSd 10-2014-0026266

X7}' CHZ%_] y R:g = C1~C6 %_}-Z:_],

X7F 0o, Ry = C1~Cs &7
#Hd; o)},
R = Apol 22

Ci~Cyp &7 ; 0]},

T3k, By ] w19 ARE wEh 32U AR E(3-formylchromone) & ©]43te] 7] 3484 19
sto|=FAd ot g g 2= FEA S Axdhe YRS Aedtt

EL]'E}H ARSI =, SH7] HbSAld o], f7]8v 2StA -EE2HAZE FEA(33HE 5a)9 2% of
7 315 (3EE 6a~6p)S AF EfoMEA R ZSto|=glo] = (sodium triacetoxyborohydride) &A)&}tol] W&
/\]?ﬂl ol =Z Ao Eoln e g 2= FEA(FE 4a~4p) S A ZFE WHS AT}

0 0 o0 HN~OH Ro~,

+

I H Ry dj/\NNOH
0

S1EHE 6a~6p g "

= esx) @2 ol geE)

SlEhE 4a~4p
(SHO|=EE AN OO LHEIEH =T EH)

gk, 8] WhgAT Feo], d3E &y 2FIA -xEELAZE FEA(SEFE ba~bd)9b ol gkE o}Fl(3}3h

5 1008 vHAI7 o, f7180 =AM FASHE AU EF (sodium borohydride) S 7hshed WHEAIA SEHE

11a~11dE ¥°& %, 33E 11a~11del 3}gE 12(isocyanate, chloroformate %3 acyl chloride)E ¥WH$-A|#A
&

Sfol=F Ao doln| =HEl I 2= FEA(3EE 8a~82) 5 A Xt HHS AT},
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5

=

=

o

el
=)

)32 Ba~8z
(SOl EE A of Eotn| = H I 20 = 7 EA)

C—X—R,

e 12
(Isocyanate =8| ==

Chloroformate § = 4|)

Halk—

+

|

NTSAOH

H

et 10
|

£ 5a~5d
OH
+ HNT
[o]
(o)
st 2 11a~11d

I3

j
;

t

(B-ZEL3IE2E FEH)

g

[0119]

3

Fol =5 Al ol d o] v | =1 2 v

5]

47) st 1e)

N
)

H

[0120]

™

=
T

TE#HI|R o

ul
=

. ohETY )%y

ul ol
=

=714 4

o}

=

)

Fehe U= Age 9y s

Ex, grERx pags, SHE

=
=g

o},

34942

=

c9EAlL FHA B Ed FARE ] FEjR A
wl

[€]
A

.

=]
T

A

q

9l

A

AT
=7
=

g]

slol=Z Ao dolr] e I 2= FEAE

S

g]

[0121]
[0122]
[0123]

B

L
L

=]
T o

“
T

3494

o
o

24 A

™

)

o

ofel

Fol = Z Ao Dol mr e
vl F,

4,

9

ack. 271
2,

o]
A SFE ol A

S
HEF,

o

7] 85 19]

/\ol—
sARZ AA, ZAT)

=

e 2

S-lo},

-
an

AL (witepsol), WFAEE, E(tween) 61, 7H7}

o AR Az

L
L

i

kel
pid

L

(¢}

587}

[e}

sho] =% Al v e ) o} ]

Ao 7=

S

E7(

F ek,
N

2|, FEHAEATE So] A}
=1

bt ol4el
A o2

-
as

Fo] =5 A ol o] v e = =2 v

[

d

[e]

-

a}
el eolu], tjHgoly|

o}

7] sheka) 19

[e;

)

A= fFEA] Hojn
gtebel o] glo] ofg] 7pA] HPA, o

3}

]

Z
E
s

[0124]
[0125]

NAE, Tl 2 A

A% w3 Y

)

& = Y A

)

0

il

s

sk
=

%, A=
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]
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o el weh webd otk olef@ QA J12F FolF ARe FAAY FF el gor, dwdom
Sel%e 0.0lng/ke/ A Ol 2000ms/ks/ 1) @F101Th. B R FAE 0. Ing/ke/D U] 500ms/ke/
Aolth, Foli aFo] FW Fol@ £ a1, 3 o] Fol@ 5= rk. 4] FolFe ofud HomE
B el WeE @S Ae okt 47 Sk 19 stelmRAddelrl e d AR SRAS Bt
S oof 2ABL %, A0 S RAEEl B Auw FelE 5 A Feld wE gAe d49 5
g, A8 59, AT, 4% £t 4w, 2%, ds, A 29 wE Hdw) F o8 Folw £ 9
o.

g 73

2o A3 stolEsAd ol rld A f1A, ole] Az, Ei A7) shol =% Ao Hopn ]
"azde REAE FRse dezr) 489 Y Tt AR§ oF 2R w4 golth. A7) sol=8A
ool g AR fEAE ARae] ueels A $dolvldl, Fel A d=elr) Age] AnA

|

© 9 Sudel oia W Solq whgo] gk, Ead, B wEel so|=sAodop a2 frAE
il Aelel HFEA Fool Axdol A dolnE Ao AL FEAS vnad s o
Hol AA Foheel AA ol gkol $4T Wik ohF, erd pxel AolFgem < 059 Adl

T =
7t 6 7)o, B awol ggtEe d2er] Ao AAE f&sA dgd F
2o goln] g g 2= FEA s v

=0
5’:

]
% #sol she WAZge] gou, B wyeAE ol g WA dduel 5

5
slehs gl Q.

12 & 2] gix4 FFE 419 SFE 3d9] HF A A F2E vaste] 1 2pol&

o] w, & 1A 3EE 3d 2 4i9 (1-12 2 N3 9A 9] FHEpzie] EXM(torsion) ZHEES
T 1BE FFE 3d 2 419 C1-12 2 N3 929 X YU, ® 10 3IFE
TZ2E HAA & TERE 7 SEEe] HA A Fx27F WA BEZLE B3 3o, 419 slol=F
719] Y1A7F A2l g A9 90w Zme ¢ ﬂé}t W 3de] Aol 719 dA e A sk
Epdit). g 7 slekEe] 348F FRol A (1 ghAe) ste| =54 1*4 Akt AYE

3d U]

Ae
Wlatate] e

BRI

4ie

L
ﬂ

o m

ok 2 we) A A D AAAE S A B8 & W A A A B
A5 g v FHE TASE FE QAT o714 2A8E tge] A4Sty Sasdd + v A g
B gAAelA B ounel Abde F88 Ags) S8 AFeE Aelt

<HA 1. so|ESAdqEormmdazr= fEA9 §4 2 £33 42 g

R R
OH O ~0 0o 0 0 ©
¢ B — — T M
OH OH o
=7 3182 9a-9d o} 8= 5a-5d

= A0 EZEAOIE
Cy~Cyp 22!

slole= Ao golu] g g 2= F2AE FAE7] s WA 3gE 9a~9d9} 3}3HE 5a~5dE T

2,6-T]3to] EZ2 Aol A Ed|i= R M(2,6-dihydroxyacetophenone, 3}E 7, 1.0 ©),
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[0134]

[0135]
[0136]
[0137]
[0138]

[0139]

[0140]

[0141]
[0142]
[0143]

[0144]

[0145]

[0146]
[0147]
[0148]

[0149]

[0150]

[0151]
[0152]
[0153]

[0154]

[0155]

[0156]
[0157]

[0158]

ZIHSd 10-2014-0026266

potassium carbonate, 2.0 B%), olAEd =¢ BE3 471 Z3E(alkyl bromides, 1.0 BH)<S E3}s}o]
70~80Col A 18A17F Fek Wk A ZTE, ol ES FubAR) o
A | AHSAT. o] & {§715S ol F NaSO, 2 258 & sl #F5AA RALES e, &
7] ZARES Ay A=RnEIYIRE FY AASIY 3= 9a~9dE AAUTE. o ZE ] 3%E 9a~9dE
o] g3t 33L& 5a~5d2 T},

Tl gz Eolulo] =(DMF, 2 volume)o] 91 335 9a~9d(1.0 W) POCL3(2.5 BEH)E 0T A] 158 F9F &

stk o ¥, 7] MSEFES ALlA 18AZ B WA F, 7] HSEFEL Bol Uu oo}
AHeER FE8eth, o ¥ £715 ob Helel(brine) ©% AHAAL, T4 NaSOE S5 F AehsF

sle] 5a~5dE AU,

471 33HE 9a~9d, Sa~bde] =E|8tetA AL sl]eb .
SEHE 92 1-(2-(Ato]| Z 2L EA])-6-3lo| =5 A # D) of| BF-
1-(2-(Cyclohexylmethoxy)-6-hydroxyphenyl)ethanone;

Yield 50%;

Yellow colored Solid;

1H—NMR (CDC13) & 13.20 (s, 1H), 7.29 (t, J=8.4Hz, 1H), 6.53 (d, J=8.4Hz, 1H), 6.40 (d, J=8.4Hz, 1H),
3.81 (d, J=6.0, 2H), 2.72 (s, 3H), 1.69 - 1.87 (m, 5H), 1.19 - 1.29 (m, 6H)

SHHE 9b ¢ 1-(2-(3,3-HHE F-EA)-6-3to| =5 Al H ) o &
1-(2-(3,3-Dimethylbutoxy)-6-hydroxyphenyl)ethanone;

Yield 45%;

Yellow colored Solid;

1H NMR (CDCl3) & 13.28 (s, 1H), 7.33 (t, J=8.2Hz, 1H), 6.55 (d, J=8.2Hz, 1H), 6.39 (d, J=8.2Hz, 1H),
4.10 (t, J=7.6Hz, 2H), 2.70 (s, 3H), 1.77 - 1.89 (m, 2H), 1.01 (s, 9H)

3HE 9c ¢ 1-(2-3te] =FA-6-(o] a3 E S A Hd) of g2

1-(2-Hydroxy—6-(isopentyloxy)phenyl)ethanone;

Yield 47%;

Yellow colored solid;

H MR (CDC13) 6 13.29 (s, 1H), 7.33 (t, J=8.4Hz, 1H), 6.55 (dd, J=0.8, 8.4Hz, 1H), 6.39 (d, J=8.2Hz,
1), 4.07 (t, J=6.5Hz, 2H), 2.70 (s, 3H), 1.83 (m, 1H), 1.74 - 1.79 (m, 2H), 0.99 (d, J=6.5Hz, 6H)
SFE 0d © 1-(2-F-5A-6-3Fo] EZA| A D)ol &

1-(2-Butoxy-6-hydroxypheny! )ethanone;

Yield 45%;

Yellow colored solid;

'H NIR (CDCly) & 13.26 (s, 1M), 7.32 (t, J=8.2Hz, 1H), 6.55 (d, J=8.2Hz, 1H), 6.37 (d, J=8.2Hz, 1H),
4.05 (t, J=6.4Hz, 2H), 2.70 (s, 2H), 1.81 - 1.89 (m, 2H), 1.50 - 1.55 (m, 2H), 1.00 (t, J=7.4Hz, 3H)
EE 5a 1 5-(AFlF 2 A FEA)-4-G - dl- T2 H-3-7t 2 g3 =
5-(Cyclohexylmethoxy)-4-oxo—4H-chromene-3-carbaldehyde;

Yield 70%;
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[0159]

[0160]

[0161]
[0162]
[0163]

[0164]

[0165]

[0166]
[0167]
[0168]

[0169]

[0170]

[0171]
[0172]
[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
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Yellow colored solid;

I NR (CDCl3) & 10.37 (s, 1H), 8.37 (s, 1H), 7.58 (t, J=8.5Hz, 1H), 7.03 (d, J=8.5Hz, 1H), 6.87 (d,
J=8.3Hz, 1H), 3.90 (d, J=6.1Hz, 2H), 1.69 - 1.87 (m, 6H), 1.19 - 1.29 (m, 5H)

FE 5b 1 5-(3, UHMETEA)4-SAaAl-FA 2 W-3-7} 23 5] =

5-(3, 3-Dimethylbutoxy)-4-oxo—4H-chromene-3-carbaldehyde;

Yield 73%;

Yellow colored solid;

' NR (CDCl3) & 10.36 (s, 1H), 8.38 (s, 1H), 7.60 (t, J=8.4Hz, 1H), 7.05 (d, J=8.2Hz, 1H), 6.91 (d,
J=8.2Hz, 1H), 4.18 (t, J=7.5Hz, 2H), 1.94 (t, J=7.6Hz, 2H), 1.03 (s, 9H)

BgE 5¢ 1 5-(0] AT SN )-4-S Ah—4H-F 2 H-3-7F 24| 5| =
5-(Isopentyloxy)-4-oxo—-4H-chromene-3-carbaldehyde;

Yield 72%;

Yellow colored liquid;

' NR (CDCl3) & 10.36 (s, 1H), 8.38 (s, 1H), 7.59 (t, J=8.5Hz, 1H), 7.04 (d, J=8.5Hz, 1H), 6.89 (d,
J=8.2Hz, 1H), 4.15 (t, J=6.71Hz, 2H), 1.94 - 2.04 (m, 1H), 1.83 -1.88 (m, 2H), 1.01 (d, J=8.2Hz, 6H)
BFE 5d ¢ 5-HEA-4-S2-dl-A 2 -3-7t 2 e =

5-Butoxy—4-oxo—4H-chromene-3-carbaldehyde;

Yield 73%;

Yellow colored solid;

H NMR (CDCly) & 10.36 (s, 1H), 8.37 (s, 1H), 7.59 (t, J=8.3Hz, 1H), 7.04 (d, J=8.4Hz, 1H), 6.88 (d,
J=8.2Hz, 2H), 4.13 (t, J=6.5Hz, 2H), 1.89 - 1.98 (m, 2H), 1.60 - 1.66 (m, 2H), 1.02 (t, J=7.3Hz, 3H)

olgdA FAE A7) FFE 5a~5dE o]&3dle] W2 3 2 4o uwhe} AAlo 1-1 WA 1-429] WHOZ 427)¢]
31gHE-S A skt

HA, 37 wsAl 30 wEl SFE 4a~dp(A Ao 1-1 WA 1-16)9] sto|=EAdEolnnrE IR eE S|
= gt

1,2-t)Z 220l sfo] 3-FE2UIZE(3-formylchromone, 3}&E 5a, 1.0 B3I A29 oWl & (3TE
6a~6p, 1.2 FH)} A2F EolAEAHESIo| =80 =(sodium triacetoxyborohydride, 1.5 T)E ©]s}o]
Ao A 12412 HESAI AT, o] & ES Uhslal, tEERZvEeR FEI3T. f75S Eol ¥4 NaS0,=
slol Al EEAA AN ES dAoH, AV 2AEES d¥ A=vEagIR 28 gAsto

7ets
a~ 41:)3 ?:q 1\1:}.

ol

N
T
sﬂl—

(e
o

B
=
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[0179] [RF3-2] 3]
Ro o o R:vo o
@\)]/LH - ~_-OH @f‘\ﬂ/\*/\\/OH
o YR - oo R
SHEI 2 Sa BIEHS 6a~6p SIS 4a~4p
Comp. No. Ry Rz Comp. No. Ry R:
StE= 4a CH; Cyclohexyl methyl st s 4i “QED Cyclohexyl methyl
siE=4b -CH;CH3 Cyclohexyl methyl stEhE 4g MQ@\ Cyclohexyl methyl
SHEE 4c {CH;):CH;, Cyclohexyl methyl stetE 4k Nl@\m Cyclohexyl methyl
slgt= 4d {CHz):CH, Cyclohexyl methyl sigts 4l MQ@\ p Cyclohexyl methyl
. 8]
BiE S de -CH(CHz)2 Cyclohexyl methyl | =FEE4m Cyclohexyl methyl

Cyclohexyl methyl stghE 4n Cyclohexyl methyl

stz af @

Cyclohexyl methyl atgtE 4o

\O Cyclohexyl methyl sEtE4p i

Cyclohexyl methyl

Kt
il
o
&
O

ster= 4h Cyclohexyl methyl

[0180]

[0181] F7] 313bE da~dpe] EEslshd AL shr)et A

[0182] AAd 1-1

[0183] 5-(Ae| SR A A EA])-3-(((2-3lo|=EAJE) (HE) ol ) wE)-4i-T 2 l-4-2 (ZFE 4a)

[0184] 5-(cyclohexylmethoxy)-3-(((2-hydroxyethy!l)(methyl)amino)methy!l )—-4H-chromen-4-one;

[0185] Yield 37%;

[0186] Yellow oil;

[0187] R¢:0.32 (MeOH:CHCly=1:15);

[0188] IR (KBr) 3407, 2920, 1743, 1650, 1269, 1065 Cmil;

[0189] 1H—NMR (CDCls) & 1.05-2.05 (m, 11H), 2.30 (s,3H), 2.64 (t, J=5.2Hz, 2H), 3.43 (s, 2H), 3.71 (t,
J=5.2Hz, 2H), 3.85 (d, J=6.0Hz, 2H), 6.76 (d, J=8.0Hz, 1H), 6.96 (d, J=8.4Hz, 1H), 7.49 (t, J=8.4MHz,
1), 7.75 (s,1H);

[0190] FC-NMR (CDCLy) & 177.36, 159.86, 158.63, 152.44, 133.72, 121.39, 114.86, 109.62, 107.22, 74.82,

58.74, 58.70, 51.39, 42.12, 37.35, 29.75, 26.46, 25.173;
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HRMS: calculated for CoolyNOy:m/z345.1940, Found:345.1935.

AAd 1-2

5- (Aol 22 AP T FA)-3-((N B (2-3to| =F A &) opr| =) W) -4H-F = Wl-4-2 (Z3}E 4b)
5-(cyclohexylmethoxy)-3-((ethyl(2-hydroxyethy!l)amino)methyl)-4H-chromen-4-one;

Yield 42%;

Yellow oil;

Ryt 0.33 (MeOH:CH,Cl,=1:15);
IR (KBr) 3442, 2923, 1656, 1269, 1068 cm ;

'H-NMR (CDCl3) & 1.05 (t, J=6.4Hz, 3H), 1.09-2.05 (m, 11H), 2.61 (q, J=6.8Hz, 2H), 2.69 (t, J=5.0Hz,

2H), 3.53 (s, 2H), 3.67 (t, J=5.4Hz, 2H), 3.86 (d, J=6.4Hz, 2H), 6.76 (d, J=8.4Hz, 1H), 6.96 (d,
J=8.8Hz, 1H), 7.49 (t, J=8.4Hz, 1H), 7.78 (s, 1H);

PC-NMR (CDCly) & 177.29. 159.80, 158.57. 153.29. 133.80. 120.87, 114.74, 109.70, 107.32, 74.85.
58.65, 54.80, 48.01, 47.85, 37.31, 29.73, 26.44, 25.71, 10.82;

HRMS: calculated for ColsoNO,: m/z 359.2097, Found:359.2090.

AAd 1-3

5-(Ato] 22 AL M FA])-3-(((2-3o| =ZA| M E) (22 ) opn| ) W d )-4i-TA 2 W-4-& (FFE 4c)
5-(cyclohexylmethoxy)-3-(((2-hydroxyethyl)(propyl)amino)methyl)-4H-chromen-4-one;

Yield 31%;

Yellow oil;

Rf: 0.34 (MGOHCH2C12:115)y
IR (KBr) 3390, 2922, 1734, 1657, 1268, 1061 cm71§

'H-NVR (CDCl3) & 0.85 (t, J=7.4Hz, 3H), 1.05-2.05 (m, 13H), 2.48 (t, J=7.4Hz, 2H), 2.69 (t, J=5.0Hz,

2H), 3.54 (s, 2H), 3.67 (t, J=5.2Hz, 2H), 3.86 (d, J=6.0Hz, 2H), 6.76 (d, J=8.4Hz, 1H), 6.96 (d,
J=8.0Hz, 1H), 7.49 (t, J=8.4Hz, 1H), 7.80 (s, 1H);

13C—NMR (CDCl3) & 177.45, 159.82, 158.60, 152.04, 133.59, 122.24, 114.82, 109.62, 107.19, 74.83,
59.17, 56.01, 55.61, 48.86, 37.35, 29.72, 26.44, 25.72, 19.80, 11.60;

HRMS: calculated for CooHsNOs @ m/z373.2253, Found:373.2248.

A 1-4
-((FE(2-3to|=F A E) ot =)W ")-5- (Ao S 2 AH EA] ) 4H-T29-4-2 (SFE 4d)
3-((butyl(2-hydroxyethyl)amino)methyl)-5-(cyclohexylmethoxy)-4H-chromen-4-one;

Yield 39%:;

_18_



[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]
[0223]
[0224]
[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]
[0233]
[0234]
[0235]
[0236]

[0237]

[0238]

[0239]

ZIHSd 10-2014-0026266

Yellow oil;

Rer 0.34 (MeOH:CH,Clp=1:15);

IR (KBr) 3446, 2922. 1732, 1657, 1268, 1061 cm ;

'H-NMR (CDC13) & 0.87 (t, J=7.4Hz, 3H), 1.09-2.21 (m, 15H), 2.51 (t, J=7.4Hz, 2H), 2.68 (t, J=5.2Hz,

2H), 3.53 (s, 2H), 3.67 (t, J=5.4Hz, 2H), 3.86 (d, J=6.0Hz, 2H), 6.76 (d, J=8.4Hz, 1H), 6.96 (d,
J=8.4Hz, 1H), 7.49 (t, J=8.4Hz, 1H), 7.79 (s, 1H);

C-NIR (CDCly) & 177.44, 159.82, 158.60, 152.14, 133.61, 122.14, 114.81, 109.65, 107.21, 74.84,
59.12, 55.59, 53.84, 48.84, 37.37, 29.73, 28.72, 26.46, 25.73, 20.39, 13.88;

HRMS: calculated for CosllssNO,: m/z 387.2410, Found:387.2404.

AAld 1-5

5-(Ate] 22 A AW FA])-3-(((2-Fo|EF A E) (o] AZ 2 ) o}u]| )W E)-4-T 2 H-4-2 (SFE 4e)
5-(cyclohexylmethoxy)-3-(((2-hydroxyethyl) (isopropyl)amino)methyl)-4H-chromen-4-one;

Yield 41%;

Yellow oil;

Rf: 0.33 (MGOH:Cchlgzl : 15) ;
IR (KBr) 3478, 2922, 1737, 1650, 1267, 1061 cmﬁ§

'H-NVR (CDCl3) & 1.05 (d, J=6.4Hz, 6H), 1.07-2.05 (m, 11H), 2.65 (t, J=4.8Hz, 2H), 2.69 (m, 1H), 3.56

(s, 2H), 3.60 (t, J=5.2Hz, 2H), 3.86 (d, J=6.0Hz, 2H), 6.76 (d, J=8.4Hz, 1H), 6.96 (d, J=8.0Hz, 1H),
7.49 (t, J=8.4Hz, 1H), 7.80 (s, 1H);

13C—NMR (CDC13) & 177.67, 159.92, 158.74, 152.17, 133.70, 120.96, 122.98, 114.83, 109.80, 107.24,
74.96, 59.46, 50.62, 50.32, 45.59, 37.49, 29.88, 26.58, 25.85, 17.88;

HRMS: calculated for CooHyNO,: m/z 373.2253, Found:373.2249.

AAd 1-6

5-(Atel 2 AL FA])-3-(((2-3to]| =FA o &) (sld) b =) v B )-4H-T 2 Hll-4-2 (SHE 4f)
5-(cyclohexylmethoxy)-3-(((2-hydroxyethyl) (phenyl)amino)methyl)-4H-chromen-4-one;

Yield 35%;

Yellow solid;

Rt 0.27 (MeOH:CHC1,=1:30);

IR (KBr) 3447, 2904, 1644, 1273, 1081 cm ;

'H-NMR (CDCl3) & 1.06-2.07 (m,11H), 2.69 (m, 2H), 3.59 (t, J=5.6Hz, 2H), 3.84-3.91 (m, 4H), 4.49 (s,

2H), 6.71-6.78 (m, 4H), 6.92 (d, J=8.4Hz, 1H), 7.19 (d, J=7.2Hz, 1H), 7.21 (d, J=7.2Hz, 1H), 7.46-7.51
(m, 2H);
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FC-NMR (CDC13) & 177.97, 159.67, 158.70, 150.95, 148.11, 133.67, 129.41, 120.39, 117.27, 114.49,
112.81, 109.86, 106.93, 74.75, 60.36, 53.74, 47.48, 37.40, 29.79, 26.46, 25.74;

HRMS: calculated for CosllyoNO,: m/z 407.2097, Found:407.2091.

AAY 1-7

3-((Ate] 22 A (2-3to| =FA o &) opr]| . ) W] | )-5-(Alo] F 2 A A | FA| )-4f-FA 2 Hl-4-2 (SFE 4g)
3-((cyclohexyl(2-hydroxyethyl)amino)methyl)-5-(cyclohexylmethoxy)-4H-chromen—4-one;

Yield 32%;

Yellow solid;

Ret 0.29 (MeOH:CH,C1,=1:30);
IR (KBr) 3444, 2934, 1735, 1651, 1274, 1061 cmﬂ;

'H-NVR (CDCl3) & 1.03-2.09 (m, 21H), 2.70 (t, J=5.0Hz, 2H), 3.57 (t, J=5.2Hz, 2H), 3.60 (s, 2H), 3.86

(d, J=6.4Hz, 2H), 6.76 (d, J=8.0Hz, 1H), 6.96 (d, J=8.4Hz, 1H), 7.49 (t, J=8.2Hz, 1H), 7.77 (s, 1H);

13C—NMR (CDCl3) & 177.45, 159.85, 158.59, 151.83, 133.83, 122.45, 114.86, 109.62, 107.26, 74.87,
61.37, 59.21, 56.15, 49.56, 37.40, 35.63, 31.59, 29.70, 26.62, 26.45, 25.94, 25.75;

HRMS: calculated for CosHssNO,: m/z 413.2566, Found:413.2561.

AAd 1-8

5-(AFe] ER AL H EAD-3-(((Ale] F 2 A d) (2-3to]| =F Al &) o] =) W) -4H-T = ll-4-2 (3}3HE 4h)
5-(cyclohexylmethoxy)-3-(((cyclohexylmethyl)(2-hydroxyethyl)amino)methyl)-4H-chromen-4-one;

Yield 29%;

Yellow oil;

Rer 0.30 (MeOH:CHC1,=1:30);
IR (KBr) 3461, 2927, 1730, 1649, 1273, 1061 e

'H-NMR (CDCl3) & 1.05-2.06 (m, 22H), 2.25 (d, J=6.4Hz, 2H), 2.63 (t, J=4.8Hz, 1H), 3.47 (s, 2H), 3.67

(t, J=b5.2Hz, 2H), 3.86 (d, J=6.4Hz, 2H), 6.76 (d, J=8.4Hz, 1H), 6.95 (d, J=8.8Hz, 1H), 7.49 (t,
J=8.6Hz, 1H), 7.77 (s, 1H);

C-NR (CDCly) & 177.72. 159.92, 158.74, 151.89. 133.66, 114.86, 114.83, 109.80, 107.17, 74.92.
59.70. 59.60, 51.71, 45.82, 37.50, 29.88, 28.79, 26.58, 26.24, 26.11, 25.86;

HRMS: calculated for CegHyNOy: m/z427.2723, Found:427.2717.

A4 1-9
3-((AA(2-3o| =5 A o /) ohv] =) W B)-5-(Alo] SR A LW S A )-4f-I 2 W-4-2 (FFE 41)

3-((benzyl(2-hydroxyethyl)amino)methyl)-5-(cyclohexylmethoxy)-4H-chromen-4-one;
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Yield 27%;
Yellow oil;

Rf:0.28 (MeOH:CHC1,=1:30);

IR (KBr) 3412, 2923, 1730, 1657, 1269, 1066 o

'H-NMR (CDCl3) & 1.07-2.06 (m,11H), 2.25 (d, J=6.4Hz, 2H), 2.69 (t, J=4.0Hz, 1H), 3.56 (s, 2H), 3.68

(s, 2H), 3.69 (t, J=4.4Hz, 2H), 3.87 (d, J=6.4Hz, 2H), 6.76 (d, J=8.0Hz, 1H), 6.93 (d, J=8.4Hz, 1H),
7.34-7.19 (m, 5H), 7.48 (t, J=8.2Hz, 1H), 7.75 (s, 1H);

PC-NMR (CDCls) & 177.61. 159.96, 158.69. 152.46. 133.78, 129.00, 128.56, 127.36, 115.01, 110.86,
109.73, 107.44, 75.01, 59.47, 58.70, 55.63, 48.94, 37.49, 29.84. 26.58, 25.86;

HRMS: calculated for CoglyNOs: m/z 421.2253, Found:421.2246.

A4 1-10

5-(Ato] EZ A A S A])-3-(((2-3Fo| =5 A o &) (4-d Bl d) ofr| o) W )-4i- T 2 Wl-4-2 (FFE 4))
5-(cyclohexylmethoxy)-3-(((2-hydroxyethyl) (4-methylbenzyl)amino)methyl)-4H-chromen-4-one;
Yield 37%;

Yellow solid;

Ret 0.21 (MeOH:CH,C1,=1:30);
IR (KBr) 3479, 2904, 1658, 1280, 1066 cmﬂ;

'H-NVR (CDC13) & 1.07-2.06 (m, 11H), 2.29 (s, 3H), 2.68 (t, J=5.4Hz, 2H), 3.55 (s, 2H), 3.62 (s, 2H),

3.67 (t, J=5.2Hz, 2H), 3.87 (d, J=6.0Hz, 2H), 6.76 (d, J=8.4Hz, 1H), 6.93 (d, J=8.4Hz, 1H), 7.07 (d,
J=7.6Hz, 2H), 7.17 (d, J=8.0Hz, 2H), 7.22 (s, 4H), 7.48 (t, J=8.4Hz, 1H), 7.75 (s, 1H);

13C—NMR (CDC13) & 177.51, 159.82, 158.56, 151.92, 136.69, 135.79, 133.55, 129.06, 128.73, 122.41,
114.89, 109.57, 107.21, 74.86, 59.43, 58.27, 55.40, 48.65, 37.37, 29.72, 26.46, 25.75, 20.97;

HRMS: calculated for CoH3sNO,: m/z 435.2410, Found:435.2405.

AAo 1-11

5- (Aol 22 AL FA])-3-(((4-3to] =F AW Q) (2-3to| =F A &) opr| =) W B )-4H-F = Wl-4-2 (F}E 4k)
5-(cyclohexylmethoxy)-3-(((4-hydroxybenzyl)(2-hydroxyethyl)amino)methyl)-4H-chromen-4-one;

Yield 32%;

Yellow solid;

R 0.37 (MeOH:CH,Clp=1:15);

IR (KBr) 3470, 2928, 1733, 1650, 1272, 1066 o

'H-NMR (CbCly) & 1.07-2.02 (m, 11H), 2.65 (t, J=5.0Hz, 2H), 3.53 (s, 2H), 3.57 (s, 2H), 3.68 (t,
J=5.2Hz, 2H), 3.86 (d, J=6.4Hz, 2H), 6.71 (d, J=8.4Hz, 2H), 6.77 (d, J=8.0Hz, 1H), 6.94 (d, J=8.4Hz,

_21_



[0290]

[0291]

[0292]
[0293]
[0294]
[0295]
[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]
[0303]
[0304]
[0305]
[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

2IMES 10-2014-0026266
1H), 7.11 (d, J=8.0Hz, 2H), 7.49 (t, J=8.4Hz, 1H), 7.75 (s,1H);

13C—NMR (CDC15+DMSO-dg) & 177.58, 159.73, 158.60, 156.44, 152.26, 133.65, 129.97, 129.52, 122.64,
115.36, 114.77, 109.74, 107.24, 74.80, 59.60, 58.22, 55.67, 48.71, 37.42, 29.72, 26.47, 25.78;

HRMS: calculated for CslaNOs: m/z437.2202, Found:437.2196.

A 1-12

5- (Aol 22 AP FA])-3-(((2-3lo]| =F Ao B) (4-H| FA A o}v| =) v D) -4H-ZA = dl-4-2  (FFE 41)
5-(cyclohexylmethoxy)-3-(((2-hydroxyethyl)(4-methoxybenzyl)amino)methyl)-4H-chromen-4-one;

Yield 34%;

Yellow solid;

Rer 0.39 (MeOH:CH,Clp=1:15);

IR (KBr) 3452, 2918, 1734, 1651, 1278, 1067 cm ;

'H-NMR (CbCly) & 1.07-2.02 (m, 11H), 2.67 (t, J=5.4Hz, 2H), 3.54 (s, 2H), 3.60 (s, 2H), 3.67 (t,

J=5.2Hz, 2H), 3.76 (s, 3H), 3.87 (d, J=6.0Hz, 2H), 6.76 (d, J=8.0Hz, 1H), 6.81 (d, J=8.4Hz, 2H), 6.93
(d, J=8.4Hz, 1H), 7.20 (d, J=8.4Hz, 2H), 7.48 (t, J=8.4Hz, 1), 7.74 (s, 1H);

PC-NMR (CDCls) & 177.51. 159.84, 158.74. 158.57. 151.93, 133.58, 130.86, 129.93, 122.42, 114.90,
113.74, 109.58, 107.23, 74.87, 59.41, 57.93, 55.32, 55.18, 48.62, 37.38, 29.73, 26.46, 25.75;

HRMS: calculated for Co7H3sNOs: m/z 451.2359, Found:451.2355.

AAlo 1-13

3-(((4-2229U4) (2-3to| =F A E) o] =) vl E)-5- (Ao SR A A W KA )-4H-A 2 W-4-2 (S3}HE 4m)
3-(((4-chlorobenzyl)(2-hydroxyethyl)amino)methyl)-5-(cyclohexylmethoxy)-4H-chromen—4-one;

Yield 40%;

Yellow oil;

Rf: 0.30 (MeOHCHgCIfISO),
IR (KBr) 3439, 2922, 1735, 1657, 1268, 1062 cm71§

'H-NVR (CDCl3) & 1.07-2.06 (m, 11H), 2.65 (t, J=5.0Hz, 2H), 3.53 (s, 2H), 3.62 (s, 2H), 3.70 (t,

J=4.8Hz, 2H), 3.88 (d, J=6.0Hz, 2H), 6.77 (d, J=8.4Hz, 1H), 6.94 (d, J=8.4Hz, 1H), 7.22 (s, 4H), 7.49
(t, J=8.4Hz, 1H), 7.72 (s, 1H);

13C—NMR (CDC13) & 177.60, 159.96, 158.69, 152.01, 133.80, 133.82, 132.81, 130.13, 128.59, 122.37,
115.02, 109.68, 107.44, 74.99, 59.62, 58.07, 55.58, 49.03, 37.52, 29.84, 26.58, 25.88;

HRMS: calculated for CogHsCINO4: m/z 455.1863, Found:455.1859.

AAe 1-14
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5- (Al E R AA M EA])-3-(((2-3to]| =F Al E) (¥ g d-4-d e ) opr| =) W &) -4H-T 2wl-4-2 (SFE 4n)
5-(cyclohexylmethoxy)-3-(((2-hydroxyethyl)(pyridin-4-ylmethyl)amino)methyl)-4H-chromen-4-one;

Yield 35%;

Yellow oil;

Rer 0.29 (MeOH:CH,Clp=1:15);

IR (KBr) 3408, 2921, 1744, 1657, 1268, 1064 om

'H-NMR (CbCly) & 1.07-2.06 (m, 11H), 2.67 (t, J=4.8Hz, 2H), 3.56 (s, 2H), 3.67 (s, 2H), 3.75 (t,

J=5.2Hz, 2H), 3.93 (d, J=5.6Hz, 2H), 6.78 (d, J=8.4Hz, 1H), 6.94 (d, J=8.8Hz, 1H), 7.25 (d, J=6.4Hz,
2H), 7.50 (t, J=8.4Hz, 1H), 7.73 (s, 1H), 8.47 (d, J=6.4Hz, 2H);

PC-NMR (CDCly) & 177.49. 159.86, 158.57. 151.89. 149.79, 148.71, 132.82, 123.50, 122.01, 114.87,
109.53, 107.40, 74.87, 59.53, 57.60, 55.76, 49.09, 37.40, 29.68, 26.43, 25.75;

HRMS: calculated for CosllsoN.Oy : m/z422.2206, Found:422.2200.

AAld 1-15
3-((H2(2-3te|=Z Ao ) otr] ) v’ )-5-(Ato| SR AL H FA ) A2 W-4-2 (33FE 40)
3-((bis(2-hydroxyethyl)amino)methyl)-5-(cyclohexylmethoxy)chromen—-4-one;

Yield 39%;

Yellow solid;

Rf: 0.21 (MGOHCH2C12:115)y
IR (KBr) 3409, 2910, 1735, 1650, 1273, 1065 cm71§

'H-NVR (CDCly) & 1.06-2.07 (m, 11H), 2.25 (d, J=6.4Hz, 2H), 2.69 (t, J=4.8Hz, 4H), 3.52 (s, 2H), 3.68

(t, J=5.2Hz, 4H), 3.86 (d, J=6.0Hz, 2H), 6.77 (d, J=8.0Hz, 1H), 6.95 (d, J=8.4Hz, 1H), 7.50 (t,
J=8.4Hz, 1H), 7.76 (s, 1H);

13C—NMR (CDCl3) & 178.16, 160.10, 158.87, 152.45, 134.06, 122.03, 115.11, 109.70, 107.60, 75.03,

59.36, 55.33, 50.00, 37.54, 29.79, 26.56, 25.85;

A Ao 1-16

5- (Al SR AA M| EA])-3-(((2-3to| =F Al E) (M &) ohv] =) W d)-4H-T ZRl-4-2 (ZFE 4p)
5-(Cyclohexylmethoxy)-3-(((2-hydroxyethyl)(phenethyl)amino)methy!)-4H-chromen-4-one;

Yield 40%;

Yellow colored oil;

Ri: 0.52 (only Ethyl acetate);

IR (cmil): 3264, 2923, 1653, 1605, 1455, 1065;

I NMR (DMSO) & 7.95 (s, 1H), 7.60 (t, J=8.2Hz, 1H), 7.11 - 7.30 (m, 5H), 7.05 (d, J=8.2Hz, 1H), 6.92
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(d, J=8.2Hz, 1H), 4.39 (t, J=5.3Hz, 2H), 3.84 (s, 2H), 3.86 (s, 2H), 3.38 - 3.56 (m, 4H), 2.65 - 2.80
(m, 4H), 2.61 (t, J=6.1Hz, 2H), 1.61 - 1.94 (m, 5H), 1.06 - 1.35 (m, 6H);

13C NMR (DMSO) & 180.7, 164.2, 163.0, 142.4, 140.2, 134.1, 133.8, 132.0, 120.0, 118.9, 114.9, 114.8,
113.6, 79.2, 60.7, 59.5, 58.8, 53.0, 45.3, 42.3, 34.3, 31.3, 30.5;

HRMS calculated for CyHaNOs: m/z 435.2410, Found: 435.2404.

ggozE, 7] wbe2] 49 uhgt 3gE 8a~8z(AAldl 1-17 A 1-42)9] Sto|=E Ao €oln| v-mE 3 2=
FEAE sl

WES (5 volume)oll 3¢l 3-EUIZX(3-formyl chromone, 3}FE 5a~5d, 1.0 B3)S 3= 10(amine, 1.0
T AL 1A e dRSAIFT. o ZE 0-5TeA 108 B FASEAUER(sodium
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AN 1-17

1-((5-(AFo| S 2 A AT A )4~ & 2-4H-Z 2 0-3-0) WD )-3-] D-1-(2-3Fo| =Z Al o ) $- 2o} (S 8a)
1-((5-(Cyclohexylmethoxy)-4-oxo—4H-chromen-3-y1)methyl)-3-ethyl-1-(2-hydroxyethyl)urea;

Yield 35%;

Yellow colored oil;
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Ri: 0.48 (only Ethyl acetate);

IR (em ): 3265, 2922, 1650, 1605, 1644, 1077;

'H-NMR (CbCly) & 7.80 (s, 1H), 7.55 (t, J=8.4Hz, 1H), 7.40 (br. s, 1H), 6.99 (d, J=8.5Hz, 1H), 6.80

(d, J=8.2Hz, 1), 4.60 (br. s, 1H), 4.15 (s, 2H), 3.87 (d, J=8.2Hz , 2H), 3.79 (br. s., 2H), ), 3.34 -
3.38 (m, 2H), 3.12 - 3.27 (m, 2H), 1.69 - 2.08 (m, 5H), 1.09 - 1.37 (m, 6H), 1.02 (t, J=7.3Hz, 3H) ;

PC-NMR (CDC1y) & 177.0, 159.6, 158.6, 153.6, 133.8, 120.8, 114.9, 109.8, 107.4, 74.9, 62.14, 45.14,
45.96, 39.23, 37.32, 29.85, 29.70, 26.54, 25.78;

HRMS calculated for CopoHsoNoOs: m/z 402.4840, Found: 402.4836.

A4 1-18

1-((5- (Mol S 2 A AT S A )4~ & £-4f- T 2W-3-2) ] D)-1- (-0 =F Ao @)-3-0laZ2 W20} (33
8b)

1-((5-(Cyclohexylmethoxy)-4-oxo—-4H-chromen-3-yl )methyl )-1-(2-hydroxyethyl )-3-isopropylurea;
Yield 41%;
Light yellow colored oil;

Ri: 0.33 (only Ethyl acetate);

IR (cmfl)I 3288, 2922, 1644, 1606, 1543, 1070;

'H-NVR (CDCly) & 7.78 (s, 1H), 7.55 (t, J=8.4Hz, 1H), 7.42 (d, J=6.1Hz, 1H), 6.98 (d, J=8.2Hz, 1H),

6.80 (d, J=8.2Hz, 1H), 4.74 (br. s, 1H), 4.13 (s, 2H), 3.88 - 3.93 (m, 1H), 3.86 (d, 2H), 3.77 (br. s,
2H), 3.28 - 3.39 (m, 2H), 1.66 - 2.09 (m, 5H), 1.28 - 1.37 (m, 3H), 1.24 (d, 6H), 1.13 - 1.21 (m, 3H);

13C—NMR (CDC13) & 178.1, 160.7, 159.8, 158.5, 152.6, 134.4, 121.2, 114.5, 109.5, 107.2, 74.6, 61.5,
48.4, 43.8, 42.7, 37.7, 29.7, 26.4, 25.8, 23.1;

HRMS calculated for CosHsNoOs: m/z 416.5106, Found: 416.5103.

A Ao 1-19

1-((5-(Atol 2 I AT FA)-4-So-41-F 20-3-A) |2 )-1-(2-3}o| =FA A & )-3-Z 2 Z S o} (F3}E 8c)
1-((5-(Cyclohexylmethoxy)-4-oxo-4H-chromen-3-y1 )methyl)-1-(2-hydroxyethyl)-3-propylurea;

Yield 45%;

Brown colored oil;

Ri: 0.38 (only Ethyl acetate);

IR (em ): 3270, 2922, 1650, 1605, 1543, 1069;

'H-NMR (CDCl3) & 7.79 (s, 1H), 7.55 (t, J=8.4Hz, 1H), 7.38 (br. s, 1H), 6.99 (d, J=8.5Hz, 1H), 6.80

(d, J=8.2Hz, 1H), 4.60 (br. s, 1H), 4.15 (s, 2H), 3.87 (d, J=8.2Hz, 2H), 3.79 (br. s, 2H), 3.35 - 3.39
(m, 2H), 3.12 - 3.27 (m, 2H), 1.69 - 2.08 (m, 5H), 1.64 - 1.68 (m, 2H), 1.09 - 1.37 (m, 6H), 1.00 (t,
J=7.3Hz, 3H) ;
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PC-NMR (CDCly) & 178.1, 161.4, 159.8, 158.6, 152.7, 134.4, 121.3, 114.6, 109.6, 107.4, 74.8, 61.6,
48.7. 43.8, 42.9, 37.6, 29.8, 26.5. 25.8, 23.1, 11.7;

HRMS calculated for CysHsoNoOs: m/z 416.5106, Found: 416.5101.

A A ¢ 1-20

1-((5- (Ao 2 A A B A )4~ & 241 22 A-3-2) M D)-1-(2-8F | =S A | ”)-3-d $-e o} (S 8d)
1-((5-(Cyclohexylmethoxy)-4-oxo-4H-chromen-3-yl )methyl )-1-(2-hydroxyethyl )-3-phenylurea;

Yield 47%;

Yellow colored oil;

Ri: 0.47 (only Ethyl acetate);

IR (cmfl)I 3362, 2922, 1650, 1606, 1555, 1067;

'H-NVR (CbCly) & 10.18 (br. s, 1H), 7.86 (s, 1H), 7.51 - 7.60 (m, 3H), 7.30 (t, J=7.8Hz, 2H), 6.97 -

7.04 (m, 2H), 6.83 (d, J=8.2Hz, 1H), 4.38 (br. s, 1H), 4.27 (s, 2H), 3.89 (d, J=6.3Hz, 2H), 3.82 -
3.88 (m, 2H), 3.42 (t, J=4.6Hz, 2H), 1.71 - 2.04 (m, 5H), 1.15 - 1.45 (m, 6H);

13C—NMR (CDC13) & 178.8, 160.0, 159.0, 158.8, 153.4, 140.26, 134.8, 128.9, 122.4, 121.0, 119.6, 114.5,
109.6, 107.5, 74.8, 61.5, 48.2, 44.2, 37.8, 29.8, 26.5, 25.9;

HRMS calculated for CogHsNoOs: m/z 450.5268, Found: 450.5262.

AA¢ 1-21

3-Ao)| Z 2 AA-1-((5-(A}o] F2H AW EA) - 2-4H-F 29l-3-A) H & )-1-(2-3o| =E2A &) FHo}  (3FE
8e)

3-Cyclohexyl-1-((5-(cyclohexylmethoxy)-4-oxo—-4H-chromen-3-y1)methyl )-1-(2-hydroxyethyl)urea;
Yield 42%;
Yellow colored oil;

Ri: 0.43 (only Ethyl acetate);

IR (em ): 3275, 2924, 1650, 1605, 1456, 1066;

'H-NMR (CDCl3) & 7.78 (s, 1H), 7.55 (t, J=8.4Hz, 1H), 7.43 (d, J=6.8Hz, 1H), 6.98 (d, J=8.5Hz, 1H),

6.80 (d, J=8.2Hz, 1H), 4.79 (br. s, 1H), 4.13 (s, 2H), 3.85 - 3.87 (d, J=8.2Hz, 2H), 3.72 - 3.82 (m,
2H), 3.58 (td, J=3.5, 6.8Hz, 1H), 3.28 - 3.40 (m, 2H), 1.71 - 2.06 (m, 9H), 1.12 - 1.41 (m, 12H);

PC-NIR (CDCls) & 178.1, 160.8, 159.8. 158.6, 152.7. 134.4, 121.2. 114.5, 109.6. 107.3, 74.7. 61.5.
49.7, 48.4, 43.9. 37.7. 33.6, 29.8. 26.5. 25.9. 25.8. 25.1;

HRMS calculated for CogllsgNoOs: m/z 456.5744, Found: 456.5739.

AAe 1-22
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(-2 223 )-1-((5-(Ao] 2 AT B A )4~ 8 S4BT 2 A-3-0) 5] D)-1-(2-Ffo] == A ] D) Sl o} (Bhgt
£ 8f)
3-(4-Chloropheny!)-1-((5-(cyclohexylmethoxy)-4-oxo-4H-chromen-3-y1)methy!l)-1-(2-hydroxyethyl)urea;
Yield 44%;
Gray colored oil;

Ri: 0.56 (only Ethyl acetate);

IR (cmil): 3262, 2925, 1650, 1603, 1545, 1065;

'H-NMR (CDCly) & 10.34 (br. s, 1H), 7.87 (s, 1H), 7.59 (t, J=8.4Hz, 1H), 7.48 - 7.54 (m, 2H), 7.19 -

7.26 (m, 2H), 7.02 (d, J=8.5Hz, 1H), 6.84 (d, J=7.8Hz, 1H), 4.27 (s, 2H), 4.16 (br. s., 1H), 3.81 -
3.92 (m, 4H), 3.42 (t, J=4.6Hz, 2H), 1.74 - 2.13 (m, 5H), 1.14 - 1.44 (m, 6H);

PC-NR (CDCls) & 178.7, 159.9. 158.7. 158.6. 153.3, 138.9. 134.8, 128.7. 127.0. 120.8, 120.6, 114 .4,
109.6. 107.5, 74.8. 61.5, 48.2. 44.2, 37.8. 29.9. 26.5. 25.9;

HRMS calculated for CulaeCINsOs: m/z 484.9719, Found: 484.9714.

AAle 1-23

1-((5-(Alo]| F2H A EA])-& 2-41- T 2 H-3-U) ¥ 2 )-1-(2-3}o]| =2 A 9 D )-3-(4-"| B Al # ) - o} (3}§}=
8g)

1-((5-(Cyclohexylmethoxy)-4-oxo-4H-chromen-3-yl )methyl )-1-(2-hydroxyethyl )-3-(4-methoxyphenyl Jurea;
Yield 43%;
Dark yellow colored oil;

Ri: 0.46 (only Ethyl acetate);

IR (cmfl)i 3244, 2924, 1650, 1604, 1555, 1066;

'H-NVR (CDCly) & 10.00 (br. s, 1H), 7.85 (s, 1H), 7.58 (t, J=8.2Hz, 1H), 7.44 (d, J=8.7Hz, 2H), 6.98 -

7.05 (m, 1H), 6.81 - 6.90 (m, 3H), 4.41 (br. s, 1H), 4.27 (s, 2H), 3.90 (d, J=6.5Hz, 2H), 3.82 - 3.87
(m, 2H), 3.79 (s, 3H), 3.42 (t, J=4.7Hz, 2H), 1.95 - 2.12 (m, 5H), 1.73 - 1.90 (m, 6H);

13C—NMR (CDCl3) & 178.6, 159.9, 159.2, 158.6, 155.1, 153.2, 134.7, 133.3, 121.1, 121.0, 114.4, 114.1,
109.6, 107.4, 74.8, 61.5, 55.6, 48.3, 44.2, 37.8, 29.9, 26.5, 26.0;

HRMS calculated for CoHsNoOg: m/z 480.5528, Found: 480.5524.

AAe 1-24

3-HA-1-((5-(Ato| SR A A EA] ) - A-4H-F 2 Hl-3-A) WD )-1-(2-3Ho| =F Al ”) $-#H o} (BFE 8h)
3-Benzyl-1-((5-(cyclohexylmethoxy)-4-oxo-4H-chromen-3-y1)methyl)-1-(2-hydroxyethyl)urea;

Yield 43%;

Dark yellow colored oil;

Ri: 0.51 (only Ethyl acetate);
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IR (cm_l): 3278, 2923, 1650, 1604, 1541, 1065;

'H-NMR (CDC13) 6 7.83 (s, 1H), 7.63 (br. s, 1H), 7.54 (t, J=8.4Hz, 1H), 7.35 - 7.39 (m, 2H), 7.31 (t,

J=7.50z, 2H), 7.20 - 7.25 (m, 1H), 6.96 - 7.00 (m, 1H), 6.80 (d, J=8.2Hz, 1H), 4.43 (d, J=8.2Hz, 2H),
4.24 (br. s, 1), 4.21 (s, 2H), 3.86 (d, J=8.4Hz, 2H), 3.80 (br. s, 2H), 3.37 - 3.45 (m, 2H), 1.68 -
2.00 (m, 5H), 1.07 - 1.35 (m, 6H);

PC-NMR (CDCI) & 178.1, 161.1, 159.8, 158.6, 152.9, 139.8, 134.3, 128.5, 127.5, 126.9, 121.3, 114.6,
109.6. 107.5, 74.8, 61.7, 49.0, 44.9, 43.8. 37.5, 29.8. 26.5., 25.8;

HRMS calculated for CoHsNoOs: m/z 464.5534, Found: 464.5528.

AA 4 1-25

1-((5-(Alo| E2 A A M FA] ) - S A-4H-A 2 W-3-U) W & )-1-(2-3to | =EF A & )-3-H D ¢-H o} (F3}HE 81)
1-((5-(Cyclohexylmethoxy)-4-oxo-4H-chromen-3-yl )methyl )-1-(2-hydroxyethyl )-3-phenethylurea;

Yield 46%;

Brown colored oil;

Ri: 0.48 (only Ethyl acetate);

IR (cmil)I 3283, 2923, 1650, 1603, 1555, 1065;

1
H-NMR (CDCls) & 7.78 (s, 1H), 7.55 (t, J=8.4Hz, 1H), 7.26 - 7.29 (m, 2H), 7.24 (br. s, 1H), 7.12 -

7.20 (m, 2H), 6.99 (d, J=8.5Hz, 1H), 6.81 (d, J=8.2Hz, 1H), 4.23 (br. s, 1H), 4.13 (s, 2H), 3.88 (d,
J=8.5Hz, 2H), 3.76 (br. s, 2H), 3.43 - 3.51 (m, 2H), 3.38 (t, J=4.6Hz, 2H), 2.90 (t, J=7.4Hz, 2H),
1.61 - 2.06 (m, 5H), 1.09 - 1.82 (m, 6H), 1.09 - 1.39 (m, 16H);

13C—NMR (CDC13) & 178.0, 161.0, 159.8, 158.6, 152.7, 139.6, 134.3, 128.8, 128.4, 126.1, 121.2, 114.6,
109.6, 107.4, 74.8, 61.8, 49.2, 43.8, 42.6, 37.6, 36.3, 29.8, 26.5, 25.8;

HRMS calculated for CogHsNoOs: m/z 478.5800, Found: 478.51795.

A Al 1-26

1-((5-(Alo] 2 FAH FA)-4-S2-41-A 29-3-U) | ©)-1-(2-3}o| =5 A o &)-3-(3-Hd Z=F) ¢ o} (37
€ 8j)
1-((5-(Cyclohexylmethoxy)-4-oxo—-4H-chromen-3-y1 )methyl )-1-(2-hydroxyethyl )-3-(3-phenylpropyl ))urea;
Yield 47%;

Yellow colored oil;

Ri: 0.40 (only Ethyl acetate);

IR (cmil): 3277, 2923, 1650, 1605, 1555, 1065;

'H-NMR (CDC13) & 7.80 (s, 1H), 7.55 (t, J=8.2Hz, 1H), 7.36 (br. s, 1H), 7.14 - 7.25 (m, 5H), 6.99 (d,

J=8.4Hz, 1H), 6.80 (d, J=8.1Hz, 1H), 4.49 (br. s, 1H), 4.14 (s, 2H), 3.85 (d, J=8.4Hz, 2H), 3.78 (d,
J=8.4Hz, 2M), 3.37 (t, J=8.2Hz, 2H), 3.25 - 3.30 (m, 2H), 2.72 (t, J=8.2Hz, 2H), 1.64 - 2.00 (m, 5H),
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1.05 - 1.29 (m, 6H);

13C—NMR (CDC13) & 178.1, 161.3, 159.8, 158.6, 152.8, 142.0, 134.4, 128.5, 128.3, 125.7, 121.3, 114.6,
109.6, 107.4, 74.8, 61.6, 48.8, 43.8, 40.7, 37.5, 33.5, 31.6, 29.7, 26.5, 25.7;

HRMS calculated for CyoHseN:Os: m/z 492.6065, Found: 492.6061.

AA e 1-27

AN (5-(Ato]| F R AL W FA])-4-S 41T 2Hl-3-A) dd (2-3o| =F Al &) FHuH| o] E (3FFE 8k)
Ethyl(5-(cyclohexylmethoxy)-4-oxo—-4H-chromen-3-y1)methyl (2-hydroxyethyl)carbamate;

Yield 42%;

Light yellow colored oil;

Ri: 0.62 (only Ethyl acetate);

IR (cmﬂ): 3446, 2924, 1650, 1606, 1458, 1064 ;

'H-NMR (CDCl3) & 8.04 (s, 1H), 7.73 (s, 1H), 7.51 (s, 2H), 6.97 (d, J=8.5Hz, 2H), 6.78 (d, J=8.2Hz,

2H), 4.32 (d, J=8.4Hz, 4H), 4.10 - 4.20 (m, 4H), 3.87 (d, J=6.1Hz, 4H), 3.80 (s, 4H), 3.62 - 3.66 (m,
4H), 3.03 (br. s, 1H), 2.70 (br. s, 1H) 1.70 - 1.98 (m, 10H), 1.04 - 1.40 (m, 12H);

PC-NWR (CDCly) & 177.15, 177.13, 159.7. 158.5. 154.3. 152.0, 133.8, 133.7, 121.9, 121.8, 115.0,

114.7, 109.7, 109.6, 107.3, 74.9, 62.4, 61.9, 51.6, 51.3, 44.2, 44.0, 37.4, 29.8, 26.5, 25.8, 14.7;
HRMS calculated for CyHpNOs: m/z 403.4688, Found: 403.4682.

AAlo 1-28

¥ d (5-(Alo] FZ A A FA] )-4-&2-4-F 2 H-3-L) AL (2-3o| =ZA| o &) 7| 0| E  (3}3HE 81)
Pheny1(5-(cyclohexyImethoxy)-4-oxo—-4H-chromen-3-y1)methyl(2-hydroxyethyl)carbamate;

Yield 44%;

Light yellow colored oil;

Ri: 0.69 (only Ethyl acetate);

IR (cmﬁ)I 3423, 2923, 1650, 1605, 1456, 1067;

1

H-NMR (CDCl;) & 8.08 (s, 1H), 7.89 (s, 1H), 7.49 - 7.55 (m, 2H), 7.33 - 7.38 (m, 4H), 7.15 - 7.24 (m,
2H), 7.07 - 7.10 (m, 4H), 6.94 - 7.00 (m, 2H), 6.76 - 6.82 (m, 2H), 4.52 (s, 2H), 4.35 (s, 2H), 3.91 -
3.95 (m, 2H), 3.90 (br. s, 4H), 3.838 (br. s, 4H), 3.73 - 3.78 (m, 2H), 2.88 (br. s, 1H), 2.83 (br. s,
1H), 1.69 - 2.04(m, 10H), 1.08 - 1.41 (m, 12H);

13C—NMR (CpCly) & 178.1, 177.3, 159.93, 159.90, 158.7, 155.6, 155.3, 152.6, 152.5, 151.3, 151.2,

134.1, 134.0, 129.6, 129.5, 125.8, 125.6, 121.9, 121.8, 115.1, 114.8, 109.9, 109.8, 107.5, 107.4,
74.9, 62.2, 62.1, 52.2, 52.1, 45.0, 44.7, 37.4, 29.9, 26.6, 25.8;

HRMS calculated for CogHugNOs: m/z 451.5116, Found: 451.5110.
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A Ao 1-29

N-((5-(Ato] 2 AL FA)-4-S 2~ 4H-T 2W-3-9) v &) -N-(2-3} | ESA| D) Z 29| 2olH| E (3}5= 8m)
N-((5-(cyclohexylmethoxy)-4-oxo—-4H-chromen-3-y1)methyl)-N-(2-hydroxyethyl )propionamide;

Yield 41%;

Yellow colored oil;

Ri: 0.45 (only Ethyl acetate);

IR (cmil): 3424, 2923, 1650, 1605, 1568, 1066;

'H-NMR (CbCly) & 8.11 (s, 1H), 7.58 (s, 1H), 7.47 - 7.56 (m, 2H), 6.96 - 6.99 (m, 2H), 6.75 - 6.81 (m,

20), 4.47 (s, 2H), 4.35 (s, 2H), 3.88 (d, J=6.2Hz, 4H), 3.85 (t, J=4.9Hz, 2H), 3.78 (t, J=4.9Hz, 2H),
3.69 (t, J=5.2Hz, 2H), 3.60 (t, J=4.8Hz, 2H), 3.22 (br. s, 1H), 2.66 (br. s, 1H), 2.37 - 2.46 (m, 4H),
1.72 - 2.03 (m, 10H), 1.31 - 1.40 (m, 12H), 1.11 - 1.17 (m, 6H);

PC-NR (CDCl) & 177.8, 176.8. 176.8. 175.2. 159.7. 159.7. 158.6, 158.5. 155.1, 150.1, 134.1, 133.7,

121.7, 120.9, 115.0, 114.2, 109.8, 109.6, 107.3, 107.2, 74.9, 74.8, 62.3, 61.1, 51.1, 50.2, 45.5,
41.7, 37.5, 37.4, 29.8, 29.7, 26.53, 26.52, 26.3, 25.8, 9.4, 9.3;

HRMS calculated for CooHugNOs: m/z 387.4694, Found: 387.4689.

AAl4 1-30

N-((5-(Alo]| 22 A A | EA] ) -4~ A-4H-F 2 H-3-L ) v &) -N-(2-3o| =ZA| &) FE| 2o}H| = (SFE 8n)
N-((5-(cyclohexylmethoxy)-4-oxo-4H-chromen-3-y1)methyl)-N-(2-hydroxyethyl)butyramide;

Yield 43%;

Colorless oil;

Ri: 0.56 (only Ethyl acetate);

IR (cmfl)I 3445, 2923, 1650, 1606, 1570, 1065;

1
H-NMR (CDCl;) & 8.10 (s, 1H), 7.58 (s, 1H), 7.47 - 7.57 (m, 2H), 6.96 - 7.00 (m, 2H), 6.74 - 6.82 (m,

2H), 4.48 (s, 2H), 4.35 (s, 2H), 3.88 (d, J=6.2Hz, 4H), 3.82 - 3.86 (m, 2H), 3.80 - 3.76 (m, 2H), 3.66
- 3.71 (m, 2H), 3.57 - 3.61 (m, 2H), 3.34 (br. s, 1H), 2.90 (br. s, 1H), 2.33 - 2.39 (m, 4H), 1.70 -
2.04 (m, 10H), 1.58 - 1.70 (m, 4H), 1.04 - 1.41 (m, 12H), 0.90 - 0.97 (m, 6H);

13C—NMR (CDCl3) & 177.7, 176.8, 176.0, 174.5, 159.7, 159.6, 158.6, 158.4, 154.9, 150.1, 134.1, 133.7,

121.7, 120.9, 114.9, 114.2, 109.8, 109.6, 107.3, 107.2, 74.9, 74.8, 62.2, 61.0, 51.1, 50.1, 45.6,
41.5, 37.5, 37.4, 35.3, 34.9, 29.8, 26.5, 25.8, 18.7, 18.6, 13.9, 13.8;

HRMS calculated for CosHzNOs: m/z 401.4959, Found: 401.4955.

A4 1-31

N-((5-(Ate] E2F A EA])4-S2-4-F 2 H-3-Y) & )-N-(2-3}o] EZ A F)-2-H| ol HEeIn| = (3FHE
80)

N-((5-(cyclohexylmethoxy)-4-oxo—-4H-chromen-3-y1)methyl)-N-(2-hydroxyethyl)-2-phenylacetamide;
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Yield 46%;
Yellow colored oil;

Ri: 0.60 (only Ethyl acetate);

IR(cmil): 3446, 2924, 1650, 1606, 1472, 1068;

H-NR (CDCls) & 8.06 (s, 1H), 7.46 - 7.55 (m, 2H). 7.40 (s, 1H), 7.27 - 7.32 (m. 10H), 6.95 (dd,
J=3.0. 8.4Hz, 2H), 6.76 - 6.80 (m, 2H). 4.47 (s. 2H), 4.37 (s, 2H). 3.88 (s. 2H). 3.86 (s, 2H), 3.85
(s, 2H), 3.79 - 3.83 (m, 2H), 3.78 (s, 4H), 3.68 - 3.71 (t, J=5.0Hz, 2H), 3.57 (t, J=5.0Hz, 2H), 3.24
(br. s, 1H), 2.85 (br. s, 1H), 1.68 - 2.04 (m, 10H), 1.06 - 1.38 (m, 12H);

PC-NR (CDCls) & 177.7, 176.6. 173.9. 172.5. 159.7. 159.6. 158.4. 155.0. 150.7. 135.2, 134.7, 134.1,

133.7, 129.0, 128.9, 128.8, 128.6, 127.0, 126.8, 121.5, 120.5, 114.9, 114.3, 109.8, 109.6, 107.4,
107.3, 74.9, 74.9, 62.1, 60.9, 51.3, 49.9, 45.7, 41.6, 40.73, 40.70, 37.5, 37.4, 29.8, 29.7, 26.5,
25.8;

HRMS calculated for CyHs;NOs: m/z 449.5387, Found: 449.5381.

AA 4 1-32

2-(4- 22 2 D)N-((5- (Ao Z 2 A AP B A )-4-& a7 2 1-3-2) 91 )-N-(2- ko] = Z Ao @) oh A E o] =
(313& 8p)

2-(4-Chlorophenyl )-N-((5-(cyclohexylmethoxy)-4-oxo-4H-chromen-3-yl )methyl)-N-(2-
hydroxyethyl)acetamide;

Yield 42%; Dark yellow colored oil;

Ri: 0.62 (only Ethyl acetate);

IR (cmfl)i 3282, 2924, 1652, 1603, 1148, 1046;

'H-NVR (CDCly) & 8.09 (s, 1H), 7.48 - 7.58 (m, 3H), 7.21 - 7.12 (m, 8H), 6.99 - 6.94 (m, 2H), 6.82 -

6.76 (m, 2H), 4.46 (s, 2H), 4.34 (s, 2H), 3.88 - 3.90 (m, 2H), 3.87 (s, 4H), 3.85 (br. s, 1H), 3.78
(t, J=4.8Hz, 2H), 3.72 - 3.76 (m, 4H), 3.61 (s, 1H), 3.55 - 3.60 (m, 2H), 1.70 - 2.04 (m, 10H), 1.18 -
1.39 (m, 12H);

13C—NMR (CDCl3) & 177.7, 176.6, 173.5, 172.2, 159.7, 159.6, 158.5, 158.4, 155.2, 150.7, 133.8, 133.7,

132.9, 132.7, 130.5, 130.5, 128.8, 128.7, 121.4, 120.5, 114.9, 114.3, 109.8, 109.6, 107.4, 107.3,
74.88, 74.86, 61.9, 60.8, 51.3, 49.7, 45.8, 41.8, 39.79, 39.77, 37.5, 37.3, 29.8, 26.5, 25.8, 25.8;

HRMS calculated for CyHsoCINOs: m/z 483.9838, Found: 483.9834.

A4 1-33

N-((5-(Alo] SR F A EA] ) -4-& 2-4H-T 2 W-3-D) W & )-N-(2-F 0| EF A & )-2- (4-H| SA| 7 d ) o} A Eofm| =
(BE 8q)

N-((5-(cyclohexylmethoxy)-4-oxo-4H-chromen-3-y1)methyl)-N-(2-hydroxyethyl)-2-(4~
methoxyphenyl )acetamide;

Yield 43%;
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Yellow colored oil;

Ri: 0.55 (only Ethyl acetate);

IR (cmﬂ): 3443, 2923, 1650, 1606, 1456, 1065 ;

'H-NMR (CDC13) &6 8.08 (s, 1H), 7.47 - 7.56 (m, 2H), 7.40 (s, 1H), 7.18 - 7.13 (m, 4H), 6.95 - 6.98 (m,

2H), 6.81 - 6.85 (m, 4H), 6.75 - 6.81 (m, 2H), 4.48 (s, 2H), 4.36 (s, 2H), 3.89 (s, 2H), 3.87 (s, 2H),
3.79 - 3.85 (m, 4H), 3.79 (s, 2H), 3.78 (s, 3H), 3.74 (s, 3H), 3.71 - 3.73 (m, 2H), 3.71 (s, 2H), 3.56
- 3.59 (m, 2H), 3.25 (br. s, 1H), 2.65 (br. s, 1H), 1.70 - 2.05 (m, 10H), 1.06 - 1.42 (m, 12H);

PC-NWR (CDCly) & 177.7. 176.6, 174.4. 172.8, 159.66, 159.65, 158.6, 158.4, 155.1, 150.5, 134.1,

133.7, 130.0, 129.97, 127.2, 126.6, 121.5, 120.5, 114.9, 114.3, 114.2, 114.1, 109.8, 109.6, 107.4,
107.3, 74.89, 74.87, 62.2, 61.0, 55.2, 51.3, 50.0, 45.8, 41.7, 39.9, 39.8, 37.5, 37.4, 29.8, 26.5,
25.81, 25.80;

HRMS calculated for CuglaNOs: m/z 479.5647, Found: 479.5642.

AAle 1-34

1-((5-(3, 3-HIP | F EA)4-S2~4H-F 29-3-9) ¥ & )-1-(2-3}o ]| ESA 2 )-3-#d - o} (FFE 8r)
1-((5-(3,3-Dimethylbutoxy)-4-oxo—4H-chromen-3-y1 Jmethy1)-1-(2-hydroxyethyl)-3-phenylurea;

Yield 45%;

Yellow colored oil;

Ri: 0.51 (only Ethyl acetate);

IR (cmﬂ)I 3291, 2951, 1650, 1605, 1458, 1064 ;

'H-NVR (CDCly) & 9.88 (s, 1H), 7.91 (s, 1H), 7.53 - 7.59 (m, 3H), 7.29 (t, J=7.9Hz, 2H), 6.98 - 7.04

(m, 2H), 6.86 (d, J=8.2Hz, 1H), 4.29 (s, 2H), 4.17 (t, J=7.2Hz, 2H), 4.06 (br. s, 1H), 3.87 (t,
J=4.6Hz, 2H), 3.46 (t, J=4.6Hz, 2H), 1.95 (t, J=7.2Hz, 2H), 1.04 (s, 9H);

13C—NMR (CDC13) & 178.5, 159.7, 158.6, 158.6, 153.5, 140.0, 134.6, 128.7, 122.4, 121.2, 119.6, 114.5,
109.8, 107.7, 67.1, 61.7, 48.9, 43.9, 42.1, 29.8;

HRMS calculated for CosHsNoOs: m/z 438.5161, Found: 438.5157.

A Al 1-35

Hd (5-(3,3-HHd F-5A])-4-SA-40-F 29-3-U ) W D (2-3to]| =Z A o &)}t o] E (BFE 8s)
Pheny! (5-(3,3-dimethylbutoxy)-4-oxo—4H-chromen-3-y1 )methyl(2-hydroxyethyl)carbamate;

Yield 45%;

Yellow colored oil;

Ri: 0.73 (only Ethyl acetate);

IR (cmﬂ)I 3392, 2950, 1650, 1605, 1458, 1065;
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'H-NVR (CbCly) 6 8.02 (s, 1M), 7.92 (s, 1H), 7.50 - 7.57 (m, 2H), 7.27 - 7.44 (m, 4H), 7.20 (d,

J=7.80z, 2H), 7.05 - 7.14 (m, 2H), 6.96 - 7.02 (m, 2H), 6.82 (d, J=8.2Hz, 2H), 4.50 (s, 1H), 4.35 (s,
1H), 4.10 - 4.24 (m, 6H), 3.86 - 3.97 (m, 4H), 3.73 - 3.84 (m, 2H), 2.78 (d, J=4.8Hz, 2H), 1.87 - 1.99
(m, 4H), 1.03 (s, 9H), 1.01 (s, 9H);

13C—NMR (CDC13) & 177.9, 177.2, 159.5, 159.4, 158.5, 155.4, 155.2, 153.9, 152.7, 151.1, 134.0, 133.9,

129.4, 129.3, 125.6, 125.4, 121.8, 121.7, 121.3, 120.9, 115.0, 114.9, 110.0, 109.9, 107.3, 107.2,
66.90, 66.87, 62.2, 61.9, 51.9, 46.0, 41.9, 30.0, 29.72, 29.69;

HRMS calculated for CosHaoNOs: m/z 439.5009, Found: 439.5003.

A Al 1-36

N-((5-(3,3-HH B R EA)-4-S-40-F 2H-3-U) v &) -N-(2-3to]| =FA o B)-2-F d oMM Eotm| = (3HE 8t)
N-((5-(3,3-dimethylbutoxy)-4-oxo—-4H-chromen-3-y1)methyl)-N-(2-hydroxyethyl )-2-phenylacetamide;

Yield 46%;

Yellow colored oil;

Ri: 0.55 (only Ethyl acetate);

IR (cmil): 3446, 2924, 1650, 1606, 1472, 1068;

'H-NMR (CDCl;) & 8.08 (s, 1H), 7.48 - 7.55 (m, 2H), 7.17 - 7.37 (m, 9H), 7.12 (d, J=7.0Hz, 2H), 6.96

(d, J=8.2Hz, 2H), 6.79 (d, J=8.2Hz, 2H), 4.27 - 4.30 (m, 2H), 4.26 (br. s, 4H), 4.16 (t, J=7.9Hz, 4H),
3.89 (t, J=b5.6Hz, 2H), 3.86 (s, 2H), 3.55 - 3.58 (m, 2H), 1.88 - 1.96 (m, 4H), 1.03 (s, 9H), 1.01 (s,
9H);

PC-NMR (CDCly) & 177.4, 176.5, 172.0. 171.9, 159.45, 159.38, 158.4, 155.0, 150.8, 133.7, 133.6.

129.33, 129.30, 128.86, 128.84, 126.8, 121.5, 120.6, 114.9, 114.4, 110.0, 109.7, 107.4, 107.1, 66.9,
66.8, 62.7, 62.6, 47.4, 45.3, 44.7, 41.9, 41.8, 41.3, 41.1, 29.75, 29.71, 29.69;

HRMS calculated for CosHsNOs: m/z 437.5280, Found: 437.5275.

Ao 1-37

1-(2-8o]| EEA o " )-1-((5- (o] AAME A )-4-&A-4i-F 2 W-3- ) v & )-3-s d $-Fl o} (FF= 8u)
1-(2-Hydroxyethyl)-1-((5-(isopentyloxy)-4-oxo—4H-chromen-3-yl )methyl)-3-phenylurea;

Yield 47%;

Yellow colored oil;

Ri: 0.52 (only Ethyl acetate);

IR (cmil)I 3282, 2927, 1650, 1605, 1480, 1068 ;

'H-NVR (CbCly) & 10.02 (br. s, 1H), 7.89 (s, 1H), 7.57 - 7.61 (s, 1H), 7.51 - 7.57 (m, 2H), 7.30 (t,

J=7.6Hz, 2H), 1.97 - 7.04 (m, 2H), 6.86 (d, J=8.5Hz, 1H), 4.28 (s, 2H), 4.14 (t, J=6.3Hz, 3H), 3.87
(t, J=4.5Hz, 2H), 3.44 (t, J=4.6Hz, 2H), 2.08 - 2.20 (m, 1H), 1.86 (q, J=6.5Hz, 2H), 1.01 - 1.05 (m,
6H);
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PC-NMR (CDCI) & 178.5, 159.8, 158.7, 158.6, 153.3, 140.1, 134.7, 128.7, 122.3, 121.1, 119.5, 114.5,
109.7, 107.6. 67.7. 61.6, 48.6, 44.1, 37.8, 24.8, 22.5;

HRMS calculated for CoHogNoOs: m/z 424.4895, Found: 424.4891.

AA 4 1-38

v d2-3to| EZA A E((5-(| AME A )-4-GA-41-F 2 H-3-U) W &) 7| o] E (I FE 8v)
Pheny12-hydroxyethyl((5-(isopentyloxy)-4-oxo—4H-chromen-3-y1)methyl)carbamate;

Yield 44%;

Yellow colored oil;

Ri: 0.73 (only Ethyl acetate);

IR (cmil)I 3447, 2954, 1650, 1606, 1458, 1068 ;

1
H-NMR (CDCl;) & 8.10 (s, 1H), 7.92 (s, 1H), 7.48 - 7.58 (m, 2H), 7.31 - 7.41 (m, 4H), 7.16 - 7.24 (m,

2H), 7.04 - 7.15 (m, 4H), 6.98 (dd, J=5.0, 8.1Hz, 2H), 6.78 - 6.86 (m, 2H), 4.50 (s, 2H), 4.35 (s,
2H), 4.14 (t, J=6.8Hz, 4H), 3.92 (br. s, 2H), 3.88 (d, J=4.6Hz, 4H), 3.73 - 3.81 (m, 2H), 2.78 - 2.88
(m, 2H), 1.90 - 1.99 (m, 2H), 1.86 (q, J=6.8Hz, 4H), 0.97 - 1.03 (m, 12H);

13C-NMR (CDC13) &6 177.9, 177.1, 159.6, 158.5, 155.4, 155.2, 152.6, 151.1, 134.0, 133.9, 129.4, 129.3,

125.6, 125.4, 121.8, 121.7, 121.3, 115.0, 114.8, 110.0, 109.8, 107.5, 107.4, 68.1, 68.0, 62.0, 61.9,
51.9, 44.7, 44.5, 37.6, 25.2, 25.1, 22.6;

HRMS calculated for CoHyNOg: m/z 425.4743, Found: 425.4738.

A4 1-39

N-(2-3}o| =2 A o’ )-N-((5- (o] AHME & A )-4-& 2~4H-T 2 W-3-Y) v & )-2-F oM Eolu| = (3 3HE 8w)
N-(2-hydroxyethy!)-N-((5-(isopentyloxy)-4-oxo—4ll-chromen-3-y!l )methyl )-2-phenylacetamide;

Yield 47%;

Yellow colored oil;

Ri: 0.55 (only Ethyl acetate);

IR (cmfl)i 3446, 2924, 1650, 1606, 1472, 1068;

'H-NVR (CDCly) & 8.08 (s, 1H), 7.48 - 7.55 (m, 2H), 7.17 - 7.37 (m, 9H), 7.12 (d, J=7.0Hz, 2H), 6.96

(d, J=8.2Hz, 2H), 6.79 (d, J=8.2Hz, 2H), 4.27 - 4.30 (m, 2H), 4.26 (br. s, 4H), 4.16 (t, J=7.9Hz, 4H),
3.89 (t, J=5.6Hz, 2H), 3.86 (s, 2H), 3.55 - 3.58 (m, 2H), 1.90 - 1.99 (m, 2H), 1.86 (q, J=6.8Hz, 4H),
0.97 - 1.03 (m, 12H);

13C—NMR (CpCly) & 177.4, 176.5, 172.0, 171.9, 159.45, 159.38, 158.4, 155.0, 150.8, 133.7, 133.6,

129.33, 129.30, 128.86, 128.84, 126.8, 121.5, 120.6, 114.9, 114.4, 110.0, 109.7, 107.4, 107.1, 68.1,
68.0, 62.0, 61.9, 51.9, 45.7, 44.7, 44.5, 37.6, 25.2, 25.1, 22.6;
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HRMS calculated for CssHaoNOs: m/z 423.5015, Found: 423.5009.

AN o] 1-40

1-((5-F-FA-4-Sa-41-F 27-3-A) |2 )-1-(2-3to] =F A &)-3-FH d ¢-H o} (FFE 8x)
1-((5-But oxy—4-oxo—4H-chromen-3-y1 )methyl)-1-(2-hydroxyethyl )-3-phenylurea;

Yield 48%;

Yellow colored oil;

Ri: 0.47 (only Ethyl acetate);

IR (cmﬂ): 3243, 2929, 1650, 1605, 1458, 1071;

'H-NMR (CDC13) & 10.01 (br. s, 1H), 7.90 (s, 1H), 7.58 (t, J=8.4Hz, 1H), 7.54 (d, J=7.5Hz, 2H), 7.29

(t, J=7.9Hz, 2H), 7.01 - 7.04 (m, 1H), 6.98 - 7.01 (m, 1H), 6.84 (d, J=8.5Hz, 1H), 4.28 (s, 2H), 4.18
(br. s, 1H), 4.11 - 4.15 (m, 2H), 3.87 (t, J=4.6Hz, 2H), 3.41 - 3.48 (m, 2H), 1.94 (dd, J=6.1, 9.0Hz,
2H), 1.71 (dd, J=7.5, 15.1Hz, 2H), 1.05 (t, J=7.3Hz, 3H);

PC-NR (CDCl) 6 178.6, 159.8. 158.7. 158.6. 153.4. 140.1, 134.7, 128.7. 122.3, 121.1, 119.6, 114.5,
109.7, 107.6. 69.2. 61.6, 48.6, 44.0, 31.3, 19.4, 14.0;

HRMS calculated for CysHogNoOs: m/z 410.4629, Found: 410.4623.

AAY 1-41

Hd (5-FEA-4-S4-41-T2-3-A) AL (2-3to| =ZA ") (FFE 8y)
Phenyl (5-butoxy-4-oxo-4H-chromen—-3-y1)methyl(2-hydroxyethyl)

Yield 45%;

Yellow colored oil;

Ri: 0.71 (only Ethyl acetate);

IR (cmﬁ)I 3465, 2928, 1650, 1605, 1458, 1064;

'H-NVR (CDCly) & 8.10 (s, 1H), 7.92 (s, 1H), 7.46 - 7.59 (m, 2H), 7.35 (q, J=7.8Hz, 4H), 7.16 - 7.25

(m, 2H), 7.03 - 7.15 (m, 4H), 6.94 - 7.02 (m, 2H), 6.76 - 6.85 (m, 2H), 4.51 (s, 2H), 4.35 (s, 2H),
4.11 (t, J=6.7Hz, 4H), 3.91 - 3.96 (m, 2H), 3.89 (d, J=4.1Hz, 4H), 3.77 (d, J=4.6Hz, 2H), 2.85 (br. s,
2H), 1.93 (m, 4H), 1.54 - 1.64 (m, 4H), 1.02 (t, J=7.3Hz, 6H);

13C—NMR (CDC13) & 177.9, 177.2, 159.6, 158.5, 155.4, 155.2, 152.6, 151.1, 151.0, 134.0, 133.9, 129.4,

129.3, 125.6, 125.4, 121.8, 121.7, 115.0, 114.8, 109.9, 109.8, 107.5, 107.4, 69.2, 62.1, 61.9, 52.0,
44.7, 44.5, 31.0, 19.2, 13.9;

HRMS calculated for CosHusNOs: m/z 411.4477, Found: 411.4472.

A Ao 1-42
N-((5-3-FA-4- S -4H-2 2 A-3-2) ¥ D)-N-(2-5Fo] =S4 o] B)-2-s oA Eotr| = (3FF 82)

_35_



[0596]
[0597]
[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]
[0610]

ZIHSd 10-2014-0026266

N-((5-Butoxy—-4-oxo—4H-chromen-3-y1)methyl)-N-(2-hydroxyethyl )-2-phenylacetamide;
Yield 45%;
Yellow colored oil;

Ri: 0.54 (only Ethyl acetate);

IR (cmil): 3446, 2924, 1650, 1606, 1472, 1068;

H-NMR (CDCl,) & 8.06 (s, 1H), 7.47 - 7.56 (m, 2H), 7.17 - 7.36 (m, 9H), 7.13 (d, J=7.0Hz, 2H), 6.96
(d, J=8.2Hz, 2H), 6.76 - 6.83 (m, 2H), 4.25 — 4.31 (m, 8H), 4.07 - 4.14 (n, 4H), 3.84 - 3.90 (m, 4H),
3.56 - 3.59 (m, 2H), 1.87 - 1.97 (m, 4H), 1.50 - 1.59 (m, 4H), 1.01 (q, J=7.4Hz, 6H);

PC-NMR (CDCly) & 177.4, 176.5, 172.0. 171.9, 159.45, 159.38, 158.4, 155.0, 150.8, 133.7, 133.6.

129.33, 129.30, 128.86, 128.84, 126.8, 121.5, 120.6, 114.9, 114.4, 110.0, 109.7, 107.4, 107.1, 69.2,
62.0, 61.9, 52.0, 45.8, 44.7, 44.5, 31.0, 19.2, 13.9;

HRMS calculated for Colly;NOs: m/z 409.4749, Found: 409.4745.

]

o}

[<)

55 frste 98-S vk wed, B o2
o1& Fr=d T4 (eosinophil cell)el =24]&
st EFAlodotn| W A2 = fEA9 QJAEFZ-5 A3 & &

=
o ]
=

2 12 ok

-

A7) AAl 1-1 WA AAld 1-4201 4 A Z3F Sto]|=EA|odolu] w8l I 2= F-E=A= 100% DMSO(dimethy!l
sulfoxide)o] &al8k 3, AE vjgdd] 0.1% ©)3t7} =S AXE wjdd oz Faste] AFE3ST.

Ao Al8¥ Y16 Al¥E(eosinophil cell line)i= ¥R F-f3le] 243} Al¥E(floating cell) 24, 8%
FBS(fetal bovine serum)”} &-f-% RPMI uiA] ol 1><105cells/m€°] He=E 343 & HEY tH(petri dis
el Im# EFsodvk. o] F-, 9mee] 8% FBS7F ¥ RPMI i€} QIEIFX1-5(mIL-5) 50ul(AIE v =g
HEFEE 5U/ml), A8 fdor B dhol 313tE 4a~4p, 8a~8z & Fa % 20| /fAE v nE}gHE 3a~3d 50140
(M2 v A HAFFE 30u)E H7heh F 5% C0,, 37CeolA 48A1%F Bt wiFatirt. 48A7F & 7+ &

o] Eeof WST-1(2-(4-iodophenyl)-3-(nitrophenyl)-5-(2,4-disulphophenyl)-2H tetrazolium sodium salt) &

NS A(wel )G 20u0A 7F8FaL 5% 0y, 37CAA 3~4A17F kx| & wlolma2EZ | o|E &t (microplate reader)
2 450nmell A FF=E ST
Zr o]l 31EHE 30 pM FEAlA AlFE] o Q¥ F7-59 AaI (DS 7] A s &S] 1Cs(the
half maximal inhibitory concentration) @3 34 & 1o YA},

A B3 450 - AT 450

% XMz = (1 - ) x 100
Control 450 - C{ = 450

A BT 450 ; A| 29| 450nmOof| Ao S
CHZ 2L 450 ; CHEZLO| 450nmoj| Mo ST
Control 450 : Control®] 450nmoj|A{ 2| 52t

T+ Blo|EE A Yol e 2 v FEx)
A

At bl e
W 708 olgel F4 oA Eat gk AoE FA1H9
B, SU AB/1E 2L ST 4L, 40 R 47 AEFR5 oA B 0
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whebA, e shghee JIEF-50] Az g deEl=r] A8 An g3t Hold Jew o

St B o] SIRHE da~dp, 8a~8z9 H|WTOFE AMREH V] SEHE 3a~3d(FIE 2)7F BT lo]EFA 0|
gdolnrE I 2 v fFEAol7]= AW, & 1(FFE 4i9 35HE 3dE HERZ HE)dA 3w wpe}
I slehy fz7F Aolghs 3eldd 4= lvid, 2 uhyol 895 4a~4p, 8a~8z7} F3HE 3a~3detE ol 38

¥ 1
Comp. No. % A3& (30 M) ICs (M)
313 E 4a 91.0 30.3
313 4b 92.2 19.5
3185 4c 93.7 15.4
3l3tE 4d 94.0 9.2
35 4e 90.2 10.2
3135 4f 94.4 14.3
3195 4g 94.5 9.0
3135 4h 94.7 12.4
33HE 41 94.8 16.1
33t E 4] 94.3 9.4
3HtE 4k 93.7 9.1
3185 41 94.1 9.0
313HE 4m 93.4 10.3
313 E 4n 94.0 14.2
3185 4o 94.0 12.0
33tE 4p 92.0 7.9
3l3HE 8a 77.0 19.3
3l3tE 8b 74.8 18.1
3I3tE 8¢ 75.9 19.9
sl3tE 8d 71.8 17.0
3I3HE 8e 85.0 17.0
slstE 8f 74.6 20.0
s15E &g 60.5 18.0
3l3tE 8h 95.4 18.0
3H3tE 8i 77.5 19.3
33t E 8] 95.7 15.2
s1§E 8k 89.4 19.2
3stE 81 84.5 19.7
313HE 8m 89.3 6.1
3l3tE 8n 89.4 19.2
3I3HE 8o 95.6 10.2
3138 8p 76.7 17.6
s15E 8q 92.3 17.9
3l3tE 8r 84.4 18.7
33t E 8s 76.3 18.8
332 8t 85.5 19.4
313HE 8u 86.7 18.6
3l3tE 8v 72.5 19.2
s15HE 8w 85.4 16.8
318 8x 84.7 19.1
s}§E 8y 79.4 18.2
33 = 8, 78.6 19.2
Sophoricoside (3}3+E 1a) 34.2 >50
Budesonide 34.3 >50
3l3tE 3a 13.2 >50
313 3b 88.0 18.5
s1§E 3c 93.4 17.3
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538 3d | 72.4 | 25.7

g, 2 Rl SeEs dHUETd A A8 AsAR o]8¥ 4, = =Tt xobd AAl, F
AR, FQAl Som o] 88 g, oFE o]8Ao] FoA= Aom Rl dgF 5o, VWA A ABAE
Fopsh WewA F2 FAl(inhalation)E AR, °kEd &Y AXEE &olstA V] feirM=, &
of 3 ga=rt w2 S AwAZ ARG Ao] wpghAsith. o] o, B wye] sigtEEe ol IFH
o sptERA A7) S9E 3a-3del ) F8Adol AA S Aew dEhrldl, 7] sjtEEs AA ¢
& dUENAY AT Ao A58 AAR o]&srd Selstths ol vt

<A 3. SAHLE>

AA e 3-1. FAEA

e setEs @Il AES AFEAS we 4247 o) e ' A vAE 548 =
Abetar, AARES A7) fste] ¥ AEE AT, Akl vkl IR vh-AE 207 S EHIEHST
i, 7h wmdE 1ovke A elAsklth. tiEatellE 30% PEG-400%HS Folsha, At imAow B Uy 5-
(Aol 2 23l A W HA])-3-(((2-3to| == Ao &) (| &) opv] i) vl &) -4f- T 2 9ll-4-2(3}3HE 4a) & 1.0g/ke®] S
2 47y A Fossleh. ol 2443 Sl Zpzbe] AAHES ARRE A, dizad A7) sges e A

' BF

=33l
AAd 3-2. 432 2 d=Td A7 ° 25 54 43

7] =4 AL CO7BL/6] AFHE o= $59 74 A7N(EA)o vA = TS A St FEEQ]
5=(Ato] Z = A AW FZA])-3-(((2-3to| =F Ao &) (W E) ofr] ) W &) -4H-FA 2 Wl-4-2 (3= 4a)& 1.0g/ke®] &5
T2 Fo3 Agaty gnvke T3 gjxate FEERRE 85 T dd8 AF 3] PT(glutamate-pyruvate
transferase) @ BUN(Blood Urea Nitrogen)9] <l F%E5 Select E(Vital Scientific NV, Netherland) 7]
]'E— o] &3t EAHATE. 1 A, =AY BAUE AR &ERl PTY AF=4 dAde Aoz 4

d BUNS] A9, dixa vluste] A2 ETE Aolg HolA gkttt =gk, 7 sERHEYH 1 S
@HO}@ FAAA 2AAH ARG E AX FotAn|HoR 24T = Akl on Eolglk o]4to]
ZE] A kTt

(

<AH&e] 1 ¢ oF3hE AA| o>
1-1. A9 A=z

HEUU S-(Ao] F R AW EA])-3-(((2-3lo| =FA &) (H &) opr] =) v & ) dH-T 2l -4-2 (3 FE 4a) 200g
HEQ 2~ 175.9g, AR 180g B ZFERO|EAX 35kl o] E3tEol 10% A F9s A
121 &, B4 14 WHAE A AT, o AZxA 7131 o} 7)o ZAAHAE 160g, &4 50g 2 2dHolA

b pldl4 5ge A7lAlA e EREL AAE Bs

o i
N

1-2. FALAAS] A=

W oWyl 5-(Aol22d

Al
=
ASIEF 0.6g 2 obxz
A 3083 7hgstel WA AL

)=3-(((2-8lo] =5 Ao &) (WD) o} ) | & )—4H-A = Wll-4-2(3}5h= 4a) g,

=] «
282k 0.1ge 7ol &AM 100mE HEAT. o] A& ol il 20T

ji
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=g
=97
A
corresponding angles
st sEEdi
£G4-CNa-Cy 198.9° ZC4-Ca-Ns-C. 307.3°
LN Gy 161.1° S ol IR e 4 99.7°
ANty 189.8° BN L6 178.7°
£CN3-Co-Cr 284.8° ZC4-Ca-Ns-Cr 102.0°
LN C U0y 178.3° 2N B0y 157.5°
ool A 56.2° HE 0 0Cs 58.3°
B
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