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AN E= A2l glolA,

371 sk 1w 8hehy 29 sgEe,

-A-3-(3-vd Z22) feloh (3= 1);

1-(2,3-93 = 2-14-91d-1-)-3-(3-dd =2 2) fFel o} (3= 2);
1-(2,3-93| = 2- 1A dl-1-U)-3-(4-H I F- &) fr el o (& 5= 3
1-(4-#dHE)-3-(1,2,3 4-H| Edts| =2y 2 ehdl-1-d) Fe oh (3 & 4
(9-1-(1-ddel&)-3-(3-md =2 ) F& oM E 5

(R)-1-(1-d el e&)-3-(3-wd =2 ) {3 E 6

(9-1-(2-3| =FA-1-gHdo&)-3-(3-dd Z2 ) F e oH 3= 7);

(R)-1-(2-3| =2 A -1-d o &) -3-(3-Ad =22 ) el of(B}3HE 8);
(9-1-(1-Ate] 22 A AN )-3-(3-Ad == F) Fal oM (S3H&E 9);

(R)-1-(1-Ate] S 2 Aol d)-3-(3-dd 22 ) F-e o} (33H=E 10);

(9)-1-(1-Fd Z29)-3-3-dAd 2 ) Feloh (= 11);

(R)-1-(1-Fd Z29)-3-3-dAd Z2 ) fFeloh (= 12);
(9)-1-((FzgA-1-d) el &)-3-(3-Ad 22 L) F e oM S FE 13);
(A-1-((F=EA-1-d) N &)-3-(3-FAd = =) e oM 8 3HE 14);
(9)-1-(2,3-93| =2-1# A d-1-9)-3-(3-Fd Z2F) Fal o H (&= 15);
(R)-1-(2,3-93| =2-1#Ad-1-9)-3-(3-Fd Z2F) F-&l o H (&= 16);
(9)-1-(3-#d Z23)-3-(1,2,3 4-H Egps| = mrp T Ddl-1-d) e oH(sHeh= 17);
(R)-1-(3-#d = 23)-3-(1,2,3 4-H Egps| = o T Ddll-1-d) e oH(SHeh= 18);
(9)-2-#Ad-NF(3-Fd Z2d) ] E2d-1-7HAbuto] = (313HE 19);
(R)-2-3Ad-N(3-Fd Z28) 3] E2|d-1-7HAbubo] =(313HE 20);
(S)-1-sec-F€-3-(3-ddZ22)Fe o (3FgE 21);

I-sec-F9-3-(3-dd Z23)Feoh (3= 22);

(9)-4-(3-(3-(1-sd el ) S-gl o] .2) Z 22 ) wll Al Ad Eobwo] = (35 23);
(R)-4-(3-(3-(1-sd el &) S-gl o] .2 ) Z 22 ) wll Al Ad Eobwo] = (3H g 24);
(9)-4-((3-(3-(1-vz2@-1-L) el &) ¢-dl o] ;=) T2 Z )il Al Fobwbo] = (3 25); 3

(R)-4-((3-(3-(I-yz&=-1-)ol ") f-glo] =) T =0 ) Hl Al d Eolrfo] = (31 3HE 26);

o7 o]Foj7 FoA MEEE 1F oA AL EAHoz = 1,3-o|Xgfdlo} FAl e, olo Hdlo]
AAA, =E OH oFslx o2 3§ 7le3 .
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7184 o ZAlol = | =E ol A (sEH, soluble epoxide hydrolase)®= oFe}7]&=AH(Spector, A. A., 2009), ¥&

Y 4F(Moghaddam, M. F. et al., 1997) 2 7]E} A& o|FAlo]=(lipid epoxides; Carroll, M. A. et al.,
2000) ¢} e A 3}8t wisl &2 (endogenous chemical mediators)®] tjAFZ&o] ZQ3 TS Tgsin,
o] Z Ao o] LALE | IAHEET, epoxyeicosatrienoic acid)2> sEHOl <& wWZ7] T3] =F Ao o] ZALEZ 4k
(DHETs, dihydroxyeicosatrienoic acids) o2 thAlE o] B33} ®rh(Capdevila, J. H. et al., 2000).

EET+= o}tz =Ako] Alo]EE P450(cytochrome P450) A& 2] o ZA| Al Yo} A] (epoxygenase) ol ol& Al E+=
ARG Edo|, 5,6-EET, 8,9-EET, 11,12-EET ¥ 14,15-EET9] 47}A] +Z oA A7} EA)skaL, 47| EETs
@34 (vasodilation), @¥5(anti-inflammation), A% &3 JA|(anti-platelet aggregation)e] &3}
et Aoz 4 dvk(Spiecker, M. et al., 2006).
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weba] sEHO] oAl #/d2 EET7} DHETs®= viAbe = 383 vhe a4l Wielar, sEH oAlAl= Ada 29
o] ARnE 9T M2 Bpzleo] & 4 glown, oef #eld A7t X&) Foll Avk(Yu, Z. et al., 2000; Imig,
J. D. et al., 2002; Zhao, X. et al., 2004; Shen, H. C. et al., 2012; Marino JP, Jr., 2009; Gross, G.
J. et al., 2009; Chiamvimonvat, N. et al., 2007; Imig, J. D., 2006).

frelol FEAS] Fxo M2, sEH 4 F99] 7] Alolddl £4 A 9 dAotElE PAste], sEH el 9
) MU= o FAlol= $ho] WHSE-QI 9} FAFSE FRE o] FE R (Argiriadi, M. A. et al., 1999), 1,3-°]X]%F
o= sEHE JAlsteE 723k ofE 28t (pharmacophore) 5 3dlubolt). n=SZE3] A61504155 = 1,3-
o)X gkfreo}, FhulHlo]E H ojmlol=7} sl Hg3E sEH AAAYS Rusiglon, o] fdx HygFH
[Yu, Z., et al., 2000; Morisseau, C., et al., 1999; Newman, J. W., et al., 2001]& 33} sEHE &3}
Aoz AA k= A A el Al vk ok 2y, SRS 3 fdot FEA SEe] AEe a4 A
HAZ BuFdgols B star, Fdot XX A (scaffold)e] A& o]Ald MelX(enantioselectivity)ol
g AE vnsleg, FERA Solyd wE ak FA A o] td Aty e,
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(ME3 &3 0017) Zhao, X. et al., Soluble epoxide hydrolase inhibition protects the kidney from
hypertension-induced damage, J Am Soc Nephrol., 15(5), 1244-1253, 2004.

2Ae 130 Ffelol FEA BFE, oo Yool YAAl, Tt ol FAOR 5§ AsH U,
o REHLOD EF: AW AV Y wE A5§ Y YRS AFse d U

bt o 5§ 7Hedt ol Tk zlo
[sheta 1]
0
R1—NJ\N i
H H

RE 77 mgd o= sh o] (-CoeZ, GCGEA-dAd{LAde sl =SALA= Asrhssiy, #dAde o

L ooldel a4, dRA, E=FA], -G, C-CGEAl, COH, NO,, NR° R” , NHSO.CH; H= SONR™ R (R’

9 R 77 i B G-GE)E ABIME), GG EFRSA-Ad{dde sl oo 4, d=A, (-

G4, C-Cs&=Al, COH, NO,, NR* R” , NHSO.CH; %=+ SONR” R (R* ¥ R” & 747 4 = (-GYZH=

28715, G GEA-AEFRLY, GEZ-vZE{dzde st ol F4i, FEA, (62,
E

Ci=Cs&=Al, COH, NO», NR* R” , NHSO.CH; %+ SONR™ R” (R ¥ R” & 2442t

RE 44 T+ N0, MR R”, NHSOCHy HEE SONR R R 2 R 2 44 4 e (GE€Z4=

ol
o

R 27 SYsom sht olge] (-2, CrCAA-Ad(aae JesA s Jaskssh, dde
ool fa, BEA, HEBA, O-GRD, C-GRIAZ AB), CCANFERD-AA(ADS s of
A

ol G, GRA, HESA, -G, CGAFAZ AIFE), -CRA-ANZRAY, (-CLD-EE (]



[0022]

[0023]

[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]
[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]
[0050]

[0051]

[0052]

ZIHSd 10-2017-0104218

ZRE s o) i, RA, J=EFA, (GEE, (GLEFAR AT relal

ne 1 EE 29 A5 B4 12 BAHE 13-olABhelel FEA HFE, oo Folol YA, wi ol
btow e w99 4 A

-A-3-(3-ddZ22) Feloh (3= 1);

1-(2,3-H3 = 2-14-91d-1-)-3-(3-dd 22 2) el o} (3= 2);
1-(2,3-93| = 2- 1A dl-1-U)-3-(4-H I - &) el o (& 5= 3
1-(4-#dHE)-3-(1,2,3 4-H| Edts| =2y 2 ehdl-1-d) Fe op (3 & 4
(9)-1-(1-9d ol &)-3-(3-dAd 22 ) Frefoh(3h3h= 5):

(R)-1-(1-3d el ") -3-(3-dd Z2F) el o (& 3F= 6)

(9)-1-(2-3| =ZA-1-9 o &)-3-(3-vl d =22 Fe oM 3T E 7);

(R)-1-(2-3| =EFA]-1-dd e &)-3-(3-gld =29 ) { o} (3} & 8
(9-1-(1-Afe] SR A Aol e )-3-(3-dAd 222 ) FeloH(S3HE 9

(R)-1-(1-Ate] S 2 Aol d)-3-(3-dld 22 ) F-e o} (3}3H=E 10);

(9)-1-(1-Fd Z29)-3-3-dAd 2 ) Felof (= 11);

(R)-1-(1-Fd Z29)-3-(3-dAd 2 ) fel o} (= 12);
(9)-1-((FzgA-1-d) el &)-3-(3-Ad Z2d) F e oM S FE 13);
(A-1-((F=EA-1-d) o &)-3-(3-FAd = =) Fa oM 8 3H&E 14);
(9)-1-(2,3-93| =2-1# A d-1-9)-3-(3-Fd Z2F) Fall o H (&= 15);
(R)-1-(2,3-93| =2-1# A d-1-9)-3-(3-Fd Z2F) Fal o H (&= 16);
(9)-1-(3-#d Z23)-3-(1,2,3 4-H Egps| = o Ddll-1-d) e oH(sHeh= 17);
(R)-1-(3-#d = 23)-3-(1,2,3 4-H Egps| = o Ddll-1-d) e oH(SHeh= 18);
(9)-2-dAd-NF(3-Fd Z2) 3] E2|d-1-7HAbuto] =(313HE 19);
(R)-2-#Ad-N(3-Fd Z2) 9] E2|d-1-7HAbubo] = (313HE 20);
(S)-1-sec-F€-3-(3-ddZ22)Fe o3 E 21);
I-sec-HE-3-(3-FAdZ2F)FeloH 3= 22);

(9)-4-(3-(3-(1-sd el ) S-gl o] .2 ) Z 22 ) wll Al Ad Eobwlo] = (3} 23);
(R)-4-(3-(3-(1-sd el &) S-gl o] .2 ) Z 22 ) wll Al Ad Eobuo] = (3 24);
(9)-4-((3-(3-(I-y=Z-1-L) ol D) Sl o] ;=) Z = )HlAld Zobupo] = (8= 25); 2

(R)-4-((3-(3-(1-vz&a-1-d)d &) $-elo| =) T2 H ) ull Al A Fofulo] = (3} 3HE 26) 0]},

i<}
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9 R 77 A B G-GE)E ABIME), CGGAEFRSA-Ad{dde sl oo 4, d2A, (-

C4Z, C-Cs&=Al, COH, NO,, NR® R” , NHSO.CH; %=+ SONR” R (R* ¥ R” & 7474 4 T (-GYZH=

28715, G GEA-AEFRLY, GEZ-vZE{dzde st ol F4i, FEA, (62,
E
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oA o 3§ rhed dd F At
A7) sheha] 1 EE gheha 29 SES Ml FAIHOR dAsHd,
1-A-3-3-Ad =22 Fel ol (e 1);
1-(2,3-93| = 2- 1A d-1-)-3-(3-Hd Z= ) F2l o} (3T & 2);
1-(2,3-93| =21/ l-1-)-3-(4-#H I F- &) e o (8§ 3);
1-(4-3dHe)-3-(1,2,3 4-El Edts| =2y 2 ehll-1-) Fef oh (81 & 4);
(9)-1-(1-d ) -3-(3-sd =2 2) Frefloh (= 5);
(R)-1-(1-#d ol D) -3-(3-dAd =28 Frel oM (S 6);
(9)-1-(2-3| =5 A -1-F D &)-3-(3-HdZ22) 2o 3= 7);
(A-1-(2-3| == A -1~ dol &)-3-(3-Hd Z2 ) Fe o3& 8);
(9-1-(1-Afo] Z 2 A Mo d)-3-(3-Ad Z=F) FeloH (3= 9);
(BD-1-(1-Ate] S 28 Aol d)-3-(3-Hd 222 ) F- o3& 10);
(9)-1-(1-9d=Z23)-3-3-AdZ2F) fre oM s3H= 11);
(R)-1-(1-dd 22 )-3-(3-Ad == 3) Fral oM SHtE 12);
(9-1-((FzZ=gA-1-d) o E)-3-3-FAd Z =) FeoH (3= 13);
(D-1-((Fz2A-1-d) o E)-3-3-FAd Z =) FeoH (3= 14);
(9)-1-(2,3-13| =217 dl-1-)-3-(3-Fd Z =28 ) Fe o} (3} P& 15);
(R)-1-(2,3-13| =&2-1/- dl-1-)-3-(3-Fd Z 2 ) Fe o} (3} P& 16);
(9)-1-(3-ddZ22)-3-(1,2,3,4-HE3| =2 T 2d-1-) F oM (3 g = 17);
(R)-1-(3-3d 2= 2)-3-(1,2,3 4-H Egps| =2y Z eall-1-) e o (3t & 18);
(S)-2-3d-N(3-sd 2= )9 Zed-1-7H5 Ao = (8= 19);
(R)-2-3d-N(3-sd 2= )9 Ze]d-1-7H5 Ao = (38L& 20);
(S)-1-sec-HE-3-(3-AdZ2 ) FH M3 FE 21);
1-sec-H-€-3-(3-wd 22 3) F& o} 3= 22);
(9)-4-(3-(3-(1-mdeld)$-el o] =) T2 ) wl Al A Eolrpo] = (3} §HE 23);

(R)-4=(3-(3-(1-# el &) Sl o] =) Z 22 ) Wil Al A Eofulo] = (3} h= 24);

(9)-4-((3-(3-(I-Hz==-1-d) ol &) f-dl o] =) Z2 A )l Al d Eofrfo] = (3} h& 25); #
(R)-4-((3-(3-(1-vr=Z&dl-1-d) o &) -l o] =) Z = A )il Al FEolrfo] =(3h e 26) o]t

olo] Hepol A, E olo] ftHoR HE AsE AL FEAPOR ELee: AUB Aol oY m=
Ang ofst Azl B Aolw, 4] AW ARe AL, AWA AFAS, BAFUAR, AT, A
B, ARA, EUARE, MEB A, HEF, FAUo ofFon A AeHtt
wo] npE ofst AEe AubHoR AgHE ofHoR HE bsd A W AR Felw AP
oo eRbEow 8§ bs” olgk AYstow SgHw gl Fold w, FyHow 94 Fo
% 59 ge deEs] we = o g wa md, A7 24%
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[0100]
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[0102]

[0103]

[0104]
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ZIHSd 10-2017-0104218
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Atk

% b 3]
2 owge) Age F28 Ads) S8l Agets Aol

<HAl 1. 1,3-°]A &R}t =4 e F4>

sI3E 1, 2, 5 WA 128 Axe7] 93] 3] w34 18 Hastd, WA oM Eve]Ed (acetonitrile, 5mb)

X2 o]AAloldo] E(3-phenylpropyl isocyanate, 0.645mmol)E Tdlo] Ak
AOBAIZE T akEklTl. o] %, dEolAH o ES EFoR FEEd U, 7] 9 FAstd IUYEE
NaySOp o & Az 9 7 sH5AA A" ZAAEZNE 449 azZneadys AAgezn 318E 1, 2,

5 UlA] 128 43T,
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[0106]

[0107]
[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

SIHS3 10-2017-0104218

R2 R2

O
2 acetonitrile, H H

RT, 8h
slet= 1, 2, 5-12

=02, FE 3, 4, 13 WA 22& Axsr] A& s wEA 28 FHasiglth. WA THRel EgEsAl

(triphosgene, 1.41 mmol)o] &3l®d X7k AEle] fMol, o}Fl(3.52mmol) N AN-T]o]AZZHo|olnl
(DIPEA, N,M-diisopropylethylamine, 7.04mmol)< 0C ZZolA ©ate] 30&37F wukgk thg sd Lol
(phenylalkylamine, 3.52mmol, & Z33}itt. o]F, A=A 8Azt &<t wwtelil v

= f Y
@ the ddobdHlol s FEAYT. 7] 3 FAMEFOR A% U 4d FHAND 5T 244
22

A9 ARvtEa 92 FEste] SFE 3, 4, 13 WA 228 AU

[-34 2)

. L1
T HZNm i RN Nm
triphosgene, H H
DIPEA,
THF, n=1; 3l8H2 13-22
0°C-RT, 8h n=2; 32 3,4
ol fFEAel MEolutol=rt X ghe BFHE 23 WA 269 A, a7 WA 38 Faste], F0A 1, I

® FA 1(2,2,2-trifluoro-N-(3-phenylpropyl)acetamide) 3&}&E2] Az : <AgdeA(methylene

chloride, 10me)ol 3-#dZ=Folrl(6.20mmol) o] &3¥ 27k Aeje] &Ho, Egfo”elwl(9.30mmol)E 0C

ZA0 A Hsle] 287F wkS3k & TFAA(trifluoroacetic anhydride, 9.30mmol)ZE F7}8}e] 3417 H<F A2

A WRkssith, TLCE WhES 3ol 3}04 Hhgol #uH, &5 tale RbEE FZ9 v, dsidder F&
et 3

o] &
stel §7] 32 ¥HFoRA FA 1o LW 2YYRL A5G & Agew, F7b AAM glol e v

= =

b °

@ S7HA T (4-(3-(2,2,2-trifluoroacetamido)propyl)benzene-1-sulfonylchloride) 3}g=o #AZE : 2P/
/\oEH’] 223 chlorosul furic acid, 2m¢)-&o] AslvdA2me)ol g3d FHA 1 33HE(3.33mmol )2
A3 Bste] 3AIZF FoF mukskith, TLCE WSS EQlshe] Hkgo] Eyd, wi £:8

Oég% AR3] Feratt. B g0 Fod, wgES dsvddor &5 4 w539 FIHA

=
1 2AHES A5agom ofF the w3l A,

2
1y

-N-
st @ (10me) ol B3l Az=E FIHA SFHE(2.66mmol )&l hRo} 7txE 307 T THTA, H

1
194
® Z=ZHA M(2,2,2-trifluoro-N-(3-(4-sul famoylpheny!)propyl)acetamide) 339 e
=] 2 | 1
AEe A7 g 22 AFS F 7dxste 3N mAY S04 I 3FES 533,

=+ IV(4-(3-aminopropyl)benzenesul fonamide) 3}&&E<] AZ : 50%(v/v) "EFe =8B (10ml)o] 3%
ZHA I 3bgHE(0.10mmol ) ol ©F2FZHE(0.20mmol )2 TlSFaL oA 10A17F &<F wwkslsith, TLCE WS
el 3ol BUd, WREES JIAHAA FEAA AN TAE AT A7) 4 1A WEgss o
o &g b oA 9 FHFFOEHN HEoimfolrrt XFHE FHA IV SFHES E 55t b Wl ARE
%
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[0116] (34 3]

HoN FsC ”
(CF;C0),0, CISOzH, MC,

TEA, MC, 3h o°C-RT-3h

10-2017-0104218

P R - - F3C)k”
_Cl NHj; gas, 0.5h S/NHz K,CO3,

SN PN 50,
O/ \O 7N

R1

J\ R o

R? “NH, J\ J\
HoN . R2 H H
_NH; triphosgene, _NH,

2 DIPEA, THF s
N y I
o 0°C-RT, 8 h 7N
[0117] E7H IV s}3tE 23-26
[0118] A7) A o8] AzE E urmo] 1 3-o|Xa-Sdof $EA B TR E 1o e
¥ 1
0
RN e
H H - |
[0119] R2
Rl n R‘
3etE 1 @4 n=1 H
ﬂ';ﬂ}% 2 &\K n=1 H
s}etE 3 & n=2 i
st 4 0= 1
&
st 6 ] =1 1
3}ets 7 HO n=1 H




10-2017-0104218
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(D] w2
— — — — — — — — — — — — — — —
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2 Srad w
mvlmv vﬁ vﬁ r@m@h@m@ Mv
0 o) o — [a\] (a0} < Lo © [ o0 D o — (o] (a2} <t
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A o o ] o ] o ] o ] o ] o g o | o
i i e o e o e o i o i o i I I e
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[0120]
[0121]
[0122]
[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]
[0131]
[0132]

[0133]

[0134]

[0135]

[0136]

[0137]
[0138]
[0139]
[0140]

[0141]

[0142]

[0143]

ZIHSd 10-2017-0104218

3}t e 25 n=1 SOuNH,
s}3tE 26 0 n=1 SO,NH,

<HA 2. 1,3-o|A &t F=A HFEY £ T E>
AAle 2-1. 1-912-3-3-HdZ =) FHoHSFE 1)
1-Benzy1-3-(3-phenylpropyl)urea;

Yield 89%;

White solid;

m.p. 96-98C;
IR (neat): 3308, 2868, 1620, 1559, 1494, 1453 cmi%

'H-NMR (CDCly) &6: 1.76-1.84 (m, 2H), 2.61 (t, J = 7.80 Hz, 2H), 3.17-3.21 (m, 2H), 4.33 (d, J = 6.00
Hz, 2H), 4.39 (bs, 1H), 4.66 (bs, 1H), 7.13-7.19 (m, 3H), 7.24-7.34 (m, 7H);

13C—NMR (CDCl3) &: 31.70, 33.02, 39.97, 44.36, 125.94, 127.28, 127.38, 128.38, 128.44, 128.84, 139.32,
141.62, 158.44.

AANd 2-2. 1-(2,3-T 3 =E2-1FA9-1-9)-3-(3-H I =2 2) F-H o} FFE 2)
1-(2,3-Dihydro-1/inden-1-y1)-3-(3-phenylpropyl)urea;

Yield 88%;

White solid;

m.p. 148-1507T;
IR (neat): 3310, 1620, 1571, 1523, 1454 cm1§

'H-NVR (CDC13) &: 1.64-1.74 (m, 1H), 1.75-1.82 (m, 2H), 2.44-2.52 (m, 1H), 2.61 (t, J = 8.00 Hz, 2H),

2.72-2.80 (m, 1H), 2.84-2.91 (m, 1H), 3.13-3.18 (m, 2H) 4.70 (bs, 1H), 4.81 (d, J = 8.80 Hz, 1H),
5.16-5.22 (m, 1H), 7.13-7.27 (m, 9H);

13C—NMR (CDC13) &6: 29.94, 31.72, 33.10, 34.63, 40.05, 55.57, 123.99, 124.74, 125.96, 126.65, 127.73,
128.38, 128.46, 141.63, 143.19, 144.01, 158.19.

AAld 2-3. 1-(2,3-H3 E2-1F U 9-1-9)-3-(4- 4 7 D) R oHEFE 3)
1-(2,3-Dihydro-1/#inden-1-y1)-3-(4-phenylbutyl)urea;

Yield 93%;

White solid;

m.p. 130-132°C;
IR (neat): 3339, 3310, 2939, 2862, 1620, 1571, 1454 o
'H-NMR (CDC13) &: 1.49-1.57 (m, 2H), 1.61-1.68 (m, 2H), 1.72-1.80 (m, 1H), 2.53-2.60 (m, 1H),2.63 (t,

J=7.80 Hz, 2H), 2.78-2.86 (m, 1H), 2.90-2.97 (m, 1H), 3.17-3.21 (m, 2H), 4.34 (bs, 1H),4.51 (d, J =
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[0144]

[0145]
[0146]
[0147]
[0148]

[0149]

[0150]

[0151]

[0152]

[0153]
[0154]
[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]
[0162]
[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

2IMES 10-2017-0104218
8.60 Hz, 1H), 5.23-5.29 (m, 1H), 7.16-7.22 (m, 6H), 7.25-7.31 (m, 3H);

13C—NMR (CDCl3) &: 28.55, 29.73, 29.96, 34.66, 35.45, 40.34, 55.61, 124.01, 124.75, 125.82, 126.67,
127.75, 128.36, 128.43, 142.22, 143.23, 144.03, 158.11.

AAle] 2-4. 1-(4-¥Hd59)-3-(1,2,3,4-HEHI| =2 ZTGA-1-9) FH oHE & 4)
1-(4-Phenylbutyl)-3-(1,2,3,4-tetrahydronaphthalen-1-yl)urea;

Yield 95%;

White solid;

m.p. 102-104C;
IR (neat): 3310, 3026, 2940, 1620, 1571, 1454 cn ;

'H-NMR (CDC13) &: 1.45-1.52 (m, 2H), 1.59-1.66 (m, 2H), 1.70-1.81 (m, 3H), 1.94-2.00 (m, 1H), 2.60 (t,

J = 7.40 Hz, 2H), 2.68-2.78 (m, 2H), 3.10-3.15 (m, 2H), 4.46 (bs, 1H), 4.69 (d, J = 8.40 Hz, 1H),
4.89-4.94 (m, 1H), 7.04-7.30 (m, 9H);

13C—NMR (CDCl3) &6: 19.92, 28.55, 29.21, 29.73, 30.79, 35.45, 40.35, 48.17, 125.82, 126.15, 127.03,
128.36, 128.43, 128.77, 129.02, 137.49, 137.83, 142.23, 157.78.

A 2-5. (9)-1-(1-39E)-3-3-vd =2 ) {FH o H(S3}E 5)
(S)-1-(1-Phenylethy!l)-3-(3-phenylpropyl)urea;

Yield 86%;

White solid;

m.p. 78-80C;
IR (neat): 3314, 3025, 2867, 1622, 1560, 1493, 1452 cmﬂ§

'H-NVR (CDCly) &: 1.42 (d, J = 7.20 Hz, 3H), 1.67-1.74 (m, 2H), 2.51 (t, J = 7.80 Hz, 2H), 3.06-3.18

(m, 2H), 4.44 (bs, 1H), 4.69-4.74 (m, 1H), 4.83 (d, J = 7.00 Hz, 1H), 7.07-7.34 (m, 10H);

13C—NMR (CDCl3) &: 23.51, 31.41, 32.90, 40.05, 50.81, 125.81, 125.95, 127.58, 128.32, 128.42, 128.90,
141.31, 143.57, 157.90.

AAd 2-6. (B-1-(1-#ddg)-3-(3-Ad=Z=29)F-H NI FHE 6)
(R)-1-(1-Phenylethyl)-3-(3-phenylpropyl )urea;

Yield 87%;

White solid;

m.p. 78-80C;
IR (neat): 3314, 3025, 2867, 1622, 1560, 1493, 1452 Cm1§

'H-NMR (CDCly) &: 1.45 (d, J = 7.20 Hz, 3H), 1.70-1.78 (m, 2H), 2.51 (t, J = 7.80 Hz, 2H), 3.10-3.17
(m, 2H), 4.40-4.45 (bs, 1H), 4.64-4.71 (m, 1H), 4.83 (d, J = 7.00 Hz, 1H), 7.07-7.34 (m, 10H);

FC-NMR (CDCl3) &: 23.50, 31.35, 32.88, 40.10, 50.90, 125.81, 125.97, 127.66, 128.31, 128.43, 128.93,

141.25, 143.38, 157.92.
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[0169]
[0170]
[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]
[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]
[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

ZIHSd 10-2017-0104218

AAA 2-7. (9)-1-(2-3=FA-1-#H 4l &)-3-3-Hd = =) - SF=E 7)
(5)-1-(2-Hydroxy-1-phenylethyl)-3-(3-phenylpropyl )urea;

Yield 84%;

Pale white solid;

m.p. 104-106C;
IR (neat): 3415, 3310, 3021, 2924, 1625, 1563, 1489, 1450 o

'H-NMR (DMSO-ds) 6: 1.59-1.69 (m, 2H), 2.55 (t, J = 7.50 Hz, 2H), 2.94-3.01 (m, 2H), 3.52-3.57 (m,

2H), 4.62-4.69 (m, 1H), 4.85 (t, J = 7.20 Hz, 1H), 6.08 (t, J = 7.60 Hz, 1H), 6.30 (d, J = 7.80 Hz,
1H), 7.14-7.32 (m, 10H);

FC-NMR (DMSO-ds) 6 31.82, 32.45, 38.69, 55.21, 65.22, 125.67, 126.43, 126.72, 127.91, 128.25,
128.26, 141.79, 142.64, 157.66.

ARl 2-8. (R-1-(2-3=FA-1-#dd€)-3-(3-sd==") f-& ol (33FE 8)
(R)-1-(2-Hydroxy-1-phenylethyl)-3-(3-phenylpropyl )urea;

Yield 84%;

Pale white solid;

m.p. 105-107C;
IR (neat): 3415, 3310, 3021, 2924, 1625, 1563, 1489, 1450 cm1§

'H-NVR (DMSO-ds) 6: 1.58-1.69 (m, 2H), 2.55 (t, J = 7.50 Hz, 2H), 2.95-3.02 (m, 2H), 3.52-3.57 (m,

2H), 4.62-4.68 (m, 1H), 4.85 (t, J = 7.20 Hz, 1H), 6.06-6.10 (m, 1H), 6.30 (d, J = 7.80 Hz, 1H), 7.14-
7.32 (m, 10H);

13C—NMR (DMSO-ds) 6 : 31.82, 32.45, 38.69, 55.21, 65.22, 125.65, 126.42, 126.71, 127.90, 128.24,
128.25, 141.78, 142.63, 157.65.

AAle] 2-9. (9)-1-(1-Alo| F 2 A A E)-3-(3-FId Z2D) F-H oHEHE 9)
(S)-1-(1-Cyclohexylethyl)-3-(3-phenylpropyl)urea;

Yield 70%;

White solid;

m.p. 106-108°C;
IR (neat): 3331, 3020, 2866, 1625, 1564, 1498, 1448 o

'H-NMR (300 MHz, CDCl3) &6: 0.91-1.02 (m, 2H), 1.06 (d, J = 6.80 Hz, 3H), 1.12-1.30 (m, 4H), 1.63-1.76

(m, 5H), 1.79-1.89 (m, 2H), 2.66 (t, J = 7.60 Hz, 2H), 3.19 (t, J = 7.20 Hz, 2H), 3.50-3.58 (m, 1H),
7.17-7.21 (m, 3H), 7.26-7.31 (m, 2H);

PC-NMR (CDC1,) §: 18.31, 26.09, 26.31, 28.87, 31.53, 33.08, 40.22, 43.41, 50.82, 126.06, 128.43,
128.54, 141.49, 158.13.
AA & 2-10. (R)-1-(1-Ale] S 23 Ao E)-3-(3-Hd==23) /- oHIFE 10)

(R)-1-(1-Cyclohexylethyl)-3-(3-phenylpropyl)urea;
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[0195]
[0196]

[0197]

[0198]

[0199]

[0200]

[0201]
[0202]
[0203]
[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]
[0211]
[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]
[0219]

[0220]

ZIHSd 10-2017-0104218

Yield 70%;
White solid;

m.p. 106-108°C;
IR (neat): 3331, 3020, 2866, 1625, 1564, 1498, 1448 o

'H-NMR (CDCly) &: 0.91-1.04 (m, 2H), 1.06 (d, J = 6.80 Hz, 3H), 1.10-1.29 (m, 4H), 1.64-1.67 (m, 2H),

1.72-1.75 (m, 3H), 1.81-1.88 (m, 2H), 2.66 (t, J = 7.60 Hz, 2H), 3.19 (t, J = 7.20 Hz, 2H), 3.52-3.55
(m, 1H), 7.17-7.21 (m, 3H), 7.27-7.31 (m, 2H);

FC-NMR (CDCI) 6@ 18.32, 26.11, 26.33, 28.88, 31.55, 33.10, 40.24, 43.43, 50.84, 126.08, 128.45,
128.55, 141.50, 158.15.

AAd 2-11. (9)-1-(1-¥d==29)-3-(3-Hd == F o HSFE 11)
(5)-1-(1-Phenylpropyl)-3-(3-phenylpropyl)urea;

Yield 72%;

White solid;

m.p. 100-102C;
IR (neat): 3318, 3019, 2878, 1621, 1565, 1492, 1451 cmﬁ;

'H-NVR (CDC13) &: 0.89 (t, J = 7.20 Hz, 3H), 1.66-1.74 (m, 2H), 1.75-1.80 (m, 2H), 2.48 (t, J = 7.50

Hz, 2H), 3.04-3.21 (m, 2H), 4.38 (t, J = 7.20 Hz, 1H), 4.56-4.97 (bs, 2H), 7.05-7.07 (m, 2H), 7.14-
7.23 (m, 3H), 7.27-7.37 (m, 5H);

13C—NMR (CDC13) &6: 10.57, 30.48, 31.38, 32.87, 40.06, 57.07, 125.95, 126.36, 127.68, 128.31, 128.42,
128.86, 141.30, 142.18, 158.13.

AAle 2-12. (D-1-(1-FAdZ2D)-3--HALZ =) oH(FHFE 12)
(R)-1-(1-Phenylpropyl)-3-(3-phenylpropyl)urea;

Yield 72%;

White solid;

m.p. 99-101C;
IR (neat): 3318, 3019, 2878, 1621, 1565, 1492, 1451 o

'H-NMR (CbCly) &: 0.88 (t, J = 7.20 Hz, 3H), 1.67-1.73 (m, 2H), 1.74-1.80 (m, 2H), 2.48 (t, J = 7.50

Hz, 2H), 3.04-3.19 (m, 2H), 4.41 (t, J = 7.20 Hz, 1H), 4.60-5.20 (bs, 2H), 7.06-7.08 (m, 2H), 7.15-
7.25 (m, 3H), 7.27-7.36 (m, 5H);

FC-NMR (CDCI;) 6 10.52, 30.43, 31.39, 32.81, 39.96, 56.98, 125.99, 126.41, 127.69, 128.37, 128.42,
128.86, 141.40, 142.32, 158.24.

AAlY 2-13. (9-1-((HZEA-1-4) 0 E)-3-G-Hd==2F) Fe N IFE 13)
(S)-1-((Naphthalen-1-y1)ethyl)-3-(3-phenylpropyl)urea;

Yield 68%;

White powder;
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[0221]

[0222]

[0223]

[0224]

[0225]
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[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

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

[0237]

[0238]

[0239]
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[0241]
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[0244]

[0245]

[0246]
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m.p. 137-139C;
IR (neat): 3326, 3011, 2881, 1623, 1565, 1493, 1450 o

'H-NMR (CDCly) &: 1.61 (d, J =6.90 Hz, 3H), 1.64-1.73 (m, 2H), 2.41-2.49 (m, 2H), 3.05-3.14 (m, 2H),

5.52-5.58 (m, 1H), 6.98-7.00 (m, 2H), 7.11-7.22 (m, 3H), 7.43-7.57 (m, 4H), 7.78 (d, J = 8.10 Hz, 1H),
7.88 (dd, J = 7.80 Hz, 1.80 Hz, 1H), 8.13 (d, J = 8.40 Hz, 1H);

FC-NMR (CDCLy) 6 22.33, 31.24, 32.73, 40.02, 46.94, 122.58, 122.76, 125.51, 125.92, 126.65, 128.24,
128.39, 128.42, 129.04, 129.05, 130.54, 134.01, 138.21, 141.11, 157.80.

AAd 2-14. (R-1-((GFZEd-1-9) N E)-3--vdZ2F) F-HoH3}3HE 14)
(R)-1-((Naphthalen-1-yl)ethyl)-3-(3-phenylpropyl)urea;

Yield 68%;

White powder;

m.p. 137-139C;
IR (neat): 3326, 3011, 2881, 1623, 1565, 1493, 1450 cm1§

'H-NVR (CDC13) &: 1.61 (d, J = 6.90 Hz, 3H), 1.64-1.71 (m, 2H), 2.41-2.47 (m, 2H), 3.03-3.11 (m, 2H),

4.72-4.90 (bs, 2H), 5.49-5.53 (m, 1H), 6.96-6.98 (m, 2H), 7.12-7.21 (m, 3H), 7.44-7.58 (m, 4H), 7.79
(d, J=18.10 Hz, 1H), 7.89 (dd, J = 7.80 Hz, 1.80 Hz, 1H), 8.09 (d, J = 8.40 Hz, 1H);

13C—NMR (CDCl3) &: 22.29, 31.23, 32.68, 39.91, 46.77, 122.58, 122.84, 125.56, 125.96, 126.65, 128.31,
128.40, 128.43, 129.06, 129.07, 130.54, 134.03, 138.57, 141.24, 157.88.

AAld 2-15. (9-1-(2,3-H3 =2-1FAW-1-A)-3-(3-FAd = 2") {F-# o HIFE 15)
(8)-1-(2,3-Dihydro-1#inden-1-y1)-3-(3-phenylpropyl)urea;

Yield 85%;

White solid;

m.p. 148-150C;
IR (neat): 3310, 2936, 1620, 1571, 1523, 1454, 956 o

'H-NMR (CDC13) &: 1.72-1.79 (m, 1H), 1.81-1.89 (m, 2H), 2.51-2.58 (m, 1H), 2.65 (t, J = 7.80 Hz, 2H),

2.78-2.86 (m, 1H), 2.91-2.98 (m, 1H), 3.20 (t, J = 7.20 Hz, 2H), 4.72-4.91 (bs, 2H), 5.21 (t, J = 7.60
Hz, 1), 7.16-7.30 (m, 9H);

FC-NMR (CDCL;) 6 29.97, 31.36, 32.99, 34.37, 40.25, 55.91, 124.00, 124.88, 126.08, 126.81, 128.04,
128.40, 128.54, 141.32, 143.23, 143.21, 158.29.

AA ) 2-16. (B)-1-(2,3-U3 =2-14Ad-1-9)-3-(3-H L =29 F- o HIFE 16)
(£)-1-(2,3-Dihydro-1/inden-1-yl)-3-(3-phenylpropyl )urea;

Yield 85%;

White solid;

m.p. 148-1507T;

IR (neat): 3310, 2936, 1620, 1571, 1523, 1454, 956 cm1§
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[0247]

[0248]

[0249]
[0250]
[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]
[0258]
[0259]
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[0261]
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[0269]

[0270]

[0271]
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hﬂMR(%OMM,CMHQ §: 1.72-1.79 (m, 1H), 1.81-1.88 (m, 2H), 2.50-2.58 (m, 1H), 2.65 (t, J = 7.80

Hz, 2H), 2.78-2.86 (m, 1H), 2.91-2.98 (m, 1H), 3.20 (t, J = 7.20 Hz, 2H), 4.40-4.50 (bs, 2H), 5.21 (t,
J=7.60 Hz, 1H), 7.15-7.29 (m, 9H);

13C—NMR (CDC13) &6: 29.96, 31.32, 32.97, 34.33, 40.26, 55.93, 123.99, 124.88, 126.09, 126.82, 128.06,
128.40, 128.54, 141.29, 143.12, 143.21, 158.37.

AANE 2-17. (9-1-(3-¥9dZ29)-3-(1,2,3,4-HEFI =23 X gd-1-9) Fd oL 3FE 17)
(8)-1-(3-Phenylpropyl)-3-(1,2,3,4-tetrahydronaphthalen-1-yl)urea;

Yield 86%;

White solid;

m.p. 133-135TC;
IR (neat): 3315, 2998, 2940, 1621, 1571, 1498, 1450 o

'H-NMR (CDC13) &: 1.74-1.89 (m, 6H), 1.97-2.04 (m, 1H), 2.65 (t, J = 7.80 Hz, 2H), 2.73-2.76 (m, 2H),

3.18 (t, J=17.20 Hz, 2H), 4.50-4.60 (bs, 1H), 4.90-4.95 (m, 1H), 7.06-7.31 (m, 9H);

FC-NMR (CDCls) 6 19.92, 29.19, 30.68, 31.44, 33.05, 40.30, 48.89, 126.03, 126.25, 127.28, 128.34,
128.48, 128.61, 129.12, 136.94, 137.50, 141.23, 157.80.

AN 2-18. (R)-1-(3-H<d=Z29)-3-(1,2,3,4-E| EFF| =2} GA-1-A) FrEoHFEE 18)
(K)-1-(3-Phenylpropyl)-3-(1,2,3,4-tetrahydronaphthalen-1-yl)urea;

Yield 86%;

White solid;

m.p. 133-135C;

IR (neat): 3315, 2998, 2940, 1621, 1571, 1498, 1450 cm1§

'H-NVR (CDC13) &: 1.74-1.88 (m, 6H), 1.99-2.04 (m, 1H), 2.65 (t, J = 7.80 Hz, 2H), 2.70-2.81 (m, 2H),
3.187 (t, J=17.20 Hz, 2H), 4.60-4.75 (bs, 1H), 4.92-4.94 (m, 1H), 7.07-7.31 (m, 9H);

13C—NMR (CDCl3) &: 19.92, 29.19, 30.68, 31.44, 33.05, 40.30, 48.89, 126.03, 126.25, 127.28, 128.34,
128.48, 128.61, 129.12, 136.94, 137.50, 141.23, 157.80.

AAd 2-19. (9-2-71d-NF(3-FdZ 2 )3 S d-1-I15AMo| =(SFE 19)
(S)-2-Pheny1-N(3-phenylpropyl)pyrrolidine-1-carboxamide;

Yield 82%;

Yellow oil;
IR (neat): 3335, 3025, 2864, 1628, 1527, 1494, 1346 cmﬂz

'H-NMR (CDC13) &: 1.60-1.67 (m, 2H), 1.82-194 (m, 3H), 2.35-2.42 (m, 3H), 3.04-3.11 (m, 1H), 3.15-3.22

(m, 1H), 3.63-3.72 (m, 2H), 4.01 (bs, 1H), 4.64-4.67 (m, 1H), 7.01 (d, J = 7.60 Hz, 2H), 7.13-7.37 (m,
8H);

FC-NMR (CDCly) &: 23.02, 31.58, 32.84, 36.78, 39.87, 47.27, 60.84, 125.74, 125.78, 127.57, 128.33,
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128.34, 128.97, 141.76, 143.33, 157.12.

AN 2-20. (R)-2-99-F(3-d 9= =28) 9 & d-1-F1EAvlo] (3132 20)
(R)—-2-Pheny1-MN(3-phenylpropyl)pyrrolidine-1-carboxamide;

Yield 82%;

Yellow oil;

IR (neat): 3335, 3025, 2864, 1628, 1527, 1494, 1346 cm1§

'H-NVR (CDCly) &: 1.60-1.68 (m, 2H), 1.83-1.94 (m, 3H), 2.34-2.43 (m, 3H), 3.03-3.12 (m, 1H), 3.15-

3.24 (m, 1H), 3.65-3.72 (m, 2H), 4.64-4.68 (m, 1H), 7.00-7.02 (m, 2H), 7.12-7.29 (m, 6H), 7.33-7.39
(m, 2H);

13C—NMR (CDCl3) &: 23.11, 31.58, 32.90, 36.74, 40.10, 47.58, 61.18, 125.76, 127.65, 128.30, 128.31,
128.97, 141.63, 142.85, 156.96.

AAY 2-21.  (9)-1-sec-FE-3-(3-sdZ =) R oHEFE 21)

(S)-1-sec-Butyl-3-(3-phenylpropyl)urea;

Yield 72%;

White solid;

m.p. 86-88C;
IR (neat): 3331, 3020, 2866, 1625, 1564, 1498, 1448, 752, 637 Cm1§

'H-NMR (CbCly) &: 0.90(t, J = 7.20 Hz, 3H), 1.10 (d, J = 6.60 Hz, 3H), 1.39-1.49 (m, 2H), 1.79-1.89

(m, 2H), 2.66 (t, J=7.80 Hz, 21), 3.19 (t, J = 7.20 Hz, 2H), 3.57-3.64 (m, 1H), 4.40-4.65 (bs, 2H),
7.16-7.23 (m, 3H), 7.26-7.32 (m, 2H);

FC-NMR (75 MHz, CDCly) &: 10.23, 20.72, 29.95, 31.33, 33.09, 40.45, 48.48, 126.06, 128.36, 128.51,
141.11, 158.29.

AN 2-22. 1-sec-5E-3-(3-FHdZ =) FHoHIFE 22)

1-sec-Butyl-3-(3-phenylpropyl)urea;

Yield 72%;

White solid;

m.p. 86-88C;
IR (neat): 3331, 3020, 2866, 1625, 1564, 1498, 1448, 752, 687 cmﬂ;

'H-NVR (CDCly) &6: 0.90 (t, J=7.20 Hz, 3H), 1.10 (d, J = 6.60 Hz, 3H), 1.38-1.46 (m, 2H), 1.79-1.89

(m, 2H), 2.66 (t, J = 7.80 Hz, 2H), 3.19 (t, J = 7.20 Hz, 2H),3.56-3.64 (m, 1H), 7.16-7.21 (m, 3H),
7.27-7.31 (m, 2H);

FC-NWR (75 MHz, CDCI,) §: 10.36, 20.93, 30.10, 31.67, 33.15, 40.19, 47.86, 125.96, 128.37, 128.45,
141.48, 158.36.
AA e 2-23. (9)-4-(3-(3-(1-3 D) f-dl o] =) T =) WAl d Zofrlo] =(& 3= 23)

(S5)-4-(3-(3-(1-Phenylethyl)ureido)propy! )benzenesul fonamide;
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Yield 40%;
White solid;

m.p. 164-166TC;
IR (neat): 3340, 3016, 2969, 1623, 1570, 1452, 1338, 1323, 1160 o

'H-NMR (DMSO-ds) &6: 1.30 (d, J = 6.90 Hz, 3H), 1.61-1.71 (m, 2H), 2.61 (d, J = 7.80 Hz, 2H), 2.94-3.01

(m, 2H), 4.68-4.77 (m, 1H), 5.84-5.88 (m, 1H), 6.27 (d, J = 8.10 Hz, 1H), 7.17-7.31 (m, 7H), 7.36 (d,
J =8.40 Hz, 2H), 7.72 (d, J = 8.40 Hz, 2H);

13C—NMR (DMSO-ds) & : 23.11, 31.33, 32.06, 38.53, 48.46, 125.55, 125.60, 126.22, 127.99, 128.51,
141.59, 145.69, 145.93, 157.18.

AA e 2-24. (RD-4-(3-(3-(1-s e d)tH o] =) 22 L) WAl d Eofrlo| =(FFE 24)
(R)-4-(3-(3-(1-Phenylethyl)ureido)propy!l)benzenesul fonamide;

Yield 42%;

White solid;

m.p. 164-1667T;
IR (neat): 3340, 3016, 2969, 1623, 1570, 1452, 1338, 1323, 1160 cmﬁ§

'H-NVR (DMSO-ds) &6: 1.31 (d, J = 6.90 Hz, 3H), 1.62-1.72 (m, 2H), 2.61 (d, J = 7.80 Hz, 2H), 2.95-3.02

(m, 2H), 4.68-4.78 (m, 1H), 5.82-5.84 (m, 1H), 6.23 (d, J = 8.10 Hz, 1H), 7.17-7.31 (m, 7H), 7.35 (d,
J =28.40 Hz, 2H), 7.72 (d, J = 8.40 Hz, 2H);

13C—NMR (DMSO-ds) & : 23.18, 31.39, 32.09, 38.55, 48.49, 125.59, 125.64, 126.27, 128.04, 128.56,
141.61, 145.74, 145.97, 157.21.

A 2-25. (9)-4-((3-(3-(1-}ZE2d-1-d) D) F-Ho| =) T2 )AL Eolrfo] = (33FE 25)
(9)-4-((3-(3-(1-Naphthalen-1-y1)ethyl)ureido)propyl)benzenesul fonamide;

Yield 28%;

White solid;

m.p. 178-180C;
IR (neat): 3340, 3015, 2968, 1628, 1570, 1455, 1337, 1312, 1156 o

'H-NMR (DMSO-ds) &6: 1.46 (d, J = 6.80 Hz, 3H), 1.63-1.70 (m, 2H), 2.61 (t, J = 8.10 Hz, 2H), 2.96-3.03

(m, 2H), 5.50-5.59 (m, 1H), 5.87-5.91 (m, 1H), 6.45 (d, J = 8.10 Hz, 1H), 7.27 (bs, 2H), 7.36 (d, J =
8.40 Hz, 2H), 7.48-7.57 (m, 4H), 7.72 (d, J = 8.40 Hz, 2H), 7.81 (dd, J = 7.50 Hz, 2.00 Hz, 1H), 7.93
(dd, J = 7.50 Hz, 1.95 Hz, 1H), 8.14 (d, J = 8.40 Hz, 1H);

13C—NMR (DMSO-ds) & : 22.36, 31.54, 32.13, 38.61, 44.62, 122.02, 123.37, 125.54, 125.61, 125.78,
126.11, 127.13, 128.68, 128.79, 130.47, 133.51, 141.48, 141.79, 146.20, 157.35.

A 2-26. (R)-4-((3-(3-(1-v=ZgR-1-d)dE) FH ol =) T2 ) Al d Eolrlo| = (S FE 26)
(R)-4-((3-(3-(1-Naphthalen-1-yl)ethyl)ureido)propyl)benzenesul fonamide;

Yield 25%;
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White solid;

m.p. 178-180C;
IR (neat): 3338, 3009, 2967, 1626, 1570, 1454, 1339, 1324, 1160 cm1§

'H-NMR (DMSO-ds) &6: 1.46 (d, J = 6.90 Hz, 3H), 1.62-1.71 (m, 2H), 2.61 (t, J = 8.10 Hz, 2H), 2.96-3.04

(m, 2H), 5.50-5.59 (m, 1H), 5.86-5.90 (m, 1H), 6.45 (d, J = 8.10 Hz, 1H), 7.27 (bs, 2H), 7.35 (d, J =
8.40 Hz, 2H), 7.48-7.57 (m, 4H), 7.71 (d, J = 8.40 Hz, 2H), 7.81 (dd, J = 7.50 Hz, 2.10 Hz, 1H), 7.93
(dd, J=7.50 Hz, 1.95 Hz, 1H), 8.14 (d, J = 8.40 Hz, 1H);

PC-NIR (DMSO-ds) 6 : 22.89, 32.05. 32.64. 44.59, 45.12, 122.42. 123.76. 125.93, 126.01, 126.18,
12651, 127.52, 129.07, 129.19, 130.86, 133.89, 141.84, 142.16. 146.58, 157.71.

<HdAld 3. sEH A a3} =A>

sEl QA a5 ZAH3 7] &) WA, & e 7+ AAjo 2-1 YA 2-26(05-€ FHd 10uM), 714 14,15-
EET(25 uM) <} 0.1mg/me] BSA 2 0.1ug/mé sEH7} &€ 25mM bis-Tris-HCl B3 (pH=7.0)S & Wk 3] 200

pl7b HEE ste] 30TCoAl 208 & RESEIATE. ol%F, UIRRETFEHEA 200nMe] 9,10-DiHOME((127)-9, 10~
dihydroxyoctadec-12-enoic acid)o] EgH HEFS 200uE Tlsle] ¥H2S Z23F t}S 13000rpmol A 10% &

oF AAE a@%@Hl%%ﬂ%Lomms%&ﬂ»@%aﬁq.wm&m@mmmmémwmsmwm&mwm,
Japan) coupled with an APISZOOQTRAPTM LC-MS/MS system(Applied Biosystems, CA) equipped with a Turbo V

IonSpraysourceTM operated in negative-ion mode)9] #4S& 98, 10 ZF MEE F=Ysta 7] & 29 &
g ZAS FHuste] HAAsdT. MEe A T2 a¥(ver. 1.5.1, Applied Biosystems)ol] s8] #4% ).
A7 LC-MS/MS #41 232 nigo =z [Cy zkS GraphPad Prism 5.0(GraphPad Software Inc, San Diego, CA)E
ol&stel  mMIAFRA Wer AEsidled, FAdETeRE sEHOl ASiAld AUDA(12-
[[(tricyclo[3.3.1.13,7]dec-1-ylamino)carbonyl]amino]-dodecanoic acid)S AF&3& T},
X2
LC/MS-MS =38 =2
column XTerra MSC18C18column(2.1<150m, 5um: Waters, Milford, MA, USA)  with a
Secuity Guard  C18 guard column (2.0X4.0mn i.d.; Phenomenex)
flow rate 0.4m¢/min
solvent A @ deionized water

B ! acetonitrile

the overall chromatographic run time was 7min

start at 95% A and hold for O.1lmin, ramp to 50% A to 0.5min and hold until
3min, and ramp to 10% A to 6min and hold for lmin.

temperature 30T

Ion source CUR = 20, CAD = Medium, IS = -4500, TEM = 600, GS1 = 50, and GS2 =

conditions for |50(Quadrupoles Q1 and Q3 were set on unit resolution)
14,15-DHET and

9,10-DiHOME
# 3
sEH inhibition ICs(ul) 95% confidence interval(liM)*
oFAd o 2= - (AUDA) 0.059 0.042 to 0.083
A Ao 2-1 3.261 2.530 to 4.201
AN e 2-2 0.0451 0.0361 to 0.0563
Ao 2-3 0.238 0.204 to 0.276
Ao 2-4 0.106 0.082 to 0.137
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Ao 2-5 0.0436 0.0371 to 0.0513
Ao 2-6 1.726 1.440 to 2.070
Ao 2-7 19.99 8.688 to 45.98
A Ao 2-8 2.742 2.054 to 3.661
Ao 2-9 0.182 0.151 to 0.219
Ao 2-10 0.302 0.196 to 0.465
AAo 2-11 0.0357 0.0223 to 0.0572
2A o 2-12 4.497 3.258 to 6.209
AAo 2-13 0.0429 0.0342 to 0.0538
2AA o 2-14 0.364 0.327 to 0.404
AAo 2-15 0.0652 0.0513 to 0.0830
2A o 2-16 0.0221 0.0168 to 0.0283
AA o 2-17 0.0128 0.0100 to 0.0162
2A o 2-18 0.0129 0.0101 to 0.0166
A Ao 2-19 0.332 0.253 to 0.428
2A o 2-20 1.510 1.152 to 1.978
AAo 2-21 0.0627 0.0549 to 0.0717
Ao 2-22 0.6499 0.0530 to 0.7965
Ao 2-23 0.0221 0.0194 to 0.0251
2AA o 2-24 2.033 1.572 to 2.629
AA o 2-25 0.836 0.651 to 1.124
2A o 2-26 1.982 0.872 to 4.122
" 95% M #F7H confidence interval)®] 79 ICs kel 95% A2 T7He TAE A<
A7 &3S Fastd, 2 el 1,3-oA&fFdlof A SFHES sEHe| A3 o] g Ao R e

3 e Ao
ov], sEHSl BAE mek $s) Aol o) B3, frelol FEA HgE AA TEY gl F
s g AL FAT 5 AT oA, N6l 2-5(5F) D AN el 26(RE)S] A4S, [Ceakol F 40
W JER Aolsh UEhgom, AAld 2-59 TRHOR FARE AAlel 2-1% vwshd of sowle] B Aol
vehdeh, ma, AAd 2-11(5F) B A6 2-12(RE) S A9elE [Coatel oF 1258 o)k Aol7} veht, &
dlob HEA BgEol da dA FxA AEgel sEHE Asleret Fad TAUS FAT & AT
Fojutol= Tigol AshE A me) B9 AAd] 2-23(5F) 2 Al
I ok oowle] 24 zpels vhehigic.

A SRFRE oBH o)Al BAo] $etnE Adw A% oy wx A

)
X,

fo
ol

2-24R¥F)= 2A 7=

<A 4. nEH 4 53>

sEH AAAZE k22 WTE7] AsiME ¢4 =4& dAlete mlelaEF: Oﬂ%’\}"]‘: 3| = & 2lolA] (mEH,
microsomal epoxide hydrolase)®] A3 oJH % Hrtsllobsttl. mEHY Ad)E #H7)%E, &4, e £79 <9
e A3 ThsAde] Atk AFEAHTE ¢ (Enayetallah, A. E. et al., 2006) ’ﬂtg?l sEH A4 &4

o] mEHE A elshA] edofof ghrt. ofel, & wro] Al 2-1 WA 2-260 thdt mEHO &S FAHSAT.

mEHe] A& Hrtsly] 98t 2 iy

25uM)3} 0.1IM Tris-HC1 WA (pH 9.0)o] &3)%¥ pooled human liver microsomes(0.2mg/ml)S & Wk& 3] 200
w7F E A ske] 37TAA 10 St WS Jdeglon, FdETS nEHe] AA R gl WERuiel=
(valpromide) & AF&3lQlth. 108 &, WIFZF=EZEQ 210 uM HAvphvo]E(felbamate)7F EFHE 200409 n-Ak
S vste] WS FAY v, 13000rpmol A 104 Eek daEElste]l dojzl e S UW-HPLC w41 AHgst
St

~gd g =29 AMAE UV-HPLC(Shimadzu LC-10AD(Japan) equipped with a UV detector (Shimadzu SPD-20A),
controller(Shimadzu SIL-20AC), and column oven(Shimadzu CTO-10AS), Phenomenex Luna C18 column(150%4.5
mm, 5um), 30C, 40% methanol as the mobile phase, flow rate of 1.5m¢/min)E 3l o, FFEZ 2
Zh AES 102 FYsk 208mme] UV 3 EolA S48kl AF A dxa (A A e &4
100%= 3te], Pz 2 2wy AANGE A 7o A4S it div] AdiH ez Akste] 1

lo

o =

go] 7 Ao 2-1 A 2-26(10uM), 7122l AF3l~E] @l (styrene oxide,
o
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[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

[0345]

[0346]

ZIHSd 10-2017-0104218

4 51 = 1o YERfSIT

£ 4

mEH activity at 10 uM(%)

FAUNZT(CEEZZ ol E) 50.943.8
Ao 2-1 101.5+2.4
Ao 2-2 100.5+3.2
Ao 2-3 102.442.2
Ao 2-4 100.3+1.4
Ao 2-5 102.5+3.4
A Ao 2-6 105.2+2.1
AN 2-7 99.84+4.5
Ao 2-8 104.344.0
Ao 2-9 99.4+2.3
A Ae 2-10 102.940.0
A A 2-11 106.2+2.7
A Ao 2-12 102.8+1.5
A Ao 2-13 102.1+1.1
A A e 2-14 98.742.2
A Ao 2-15 111.54+6.9
A Ao 2-16 109.7+3.5
A Ao 2-17 105.54+0.9
A Ao 2-18 105.740.3
A Ao 2-19 99.8+1.2
A A e] 2-20 101.240.2
A 2-21 100.5+1.6
A Ao 2-22 102.340.5
A Ao 2-23 99.9+4.2
A A e 2-24 100.6+1.1
A Ao 2-25 100.94+1.2
A Ao 2-26 100.14+2.4

S Fashd, 2 el Aale 2-1 WA 2-262 2 mBHO] S-S AsetA] e Aom vrhye], ¥
9 e = oAstE AR F&etA A
<AAe] 5. SAHALE>
A 5-1. FHEA
w2 (9-1-(1-¥dele)-3-G-sd z2d) frelloH( &= 5)& @7zl AFE AFHsUE o
Foluher gw Al PA= 54S 2Aeha, AAEE s flete] ¥ A9E At
oh-291 IR vh-25 20vke] S Evlehglar, 7h = 10vke]y wfAsiivh. thaatel= 30%
ofgtil, Awe 47] FFE 55 1.0g/ke®] TR Z2F AT FoAsoith. Fo] 244
AR A, izt A7) ke 58 F GP Aol = EF AESAT

AAld 5-2. AT & =T 7] | 23 54 43

o
12
fe2]
==
lo
il
O_>C4 0.
[o
Y
)
2
o
N

>

o —n 2
=
ot
=2
i)
i)
o
ﬁti
>~
>
o

A7) 54 AFYe C57BL/6] AFE ddez 529 7 Ar|(2F)ol nXE GTFE A7) Yeke] B oo
(9)-1-(1-#do&)-3-(3-sld T =) FeloH( 3 E 55 1.0g/ked] TLEE T3 APy s T3k

e FEE=HEH 8F T gAS 23 s}o] GPT(glutamate-pyruvate transferase) 2 BUN(blood urea
nitrogen)® M U HEZ Select E(vital scientific NV, Netherland) 7]7]Z& o] &3l A& dvt. 21 2
I, EAT HAJE Aow G GPTet AFEAY #AdE Aer delxl BN A9, dxad Hlust
o Ay HoE ZolE Ho|x| &t T, 7} FEEFEH 1Y AAS dFste] 44U 23ddE AR

e AA Ferdmi ZHeH AFE APl ot Solgk o) dEEA Tt

<A A 1. FH AA>

>.\I

10*
U
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[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

ZIHSd 10-2017-0104218

AA e 1-1. AHA Y] A=

ok o] 3letE 5((9)-1-(1-ddole)-3-(3-HAd Z2 ) Feloh) S 2¢, #9 1g& EF8taL 7D x| FX 5}

A A =TT
AR 1-2. BAL Az

B oabg o] 3lete 5((9)-1-(1-#doe)-3-(3-sldZ=2)Felo}) 100mg, &4 100mg, 9 100mg 2 =
Holdalk vtavlE 2mgs S¢S § B9 Ao AzwHol weka ebdste AAE A=sHT.

AAA 1-3. AeA Ax

ok o] 33 5((9)-1-(1-Hdolg)-3-(3-gld Zz &) Faol) 100mg, =FFAE 100mg, &9 100mg = ~
Hol2alk ntaulg 2mgs T3 T B4 AaA] Azl wet Ao RS E3telal Agtel e =

Aste] HEAE Az
AA 1-4. FAAS A=

B oag o] 38tE 5((9)-1-(1-Hdog)-3-(3-sld Z2g)FHol) 10mg, FAME D7 755 A% 2 pH 244
HNgFS T3 F B9 FAA AzYol wet 1 ASFEn) A7l i ez A F.

=9
=350
mEH activity at 10uM (%)

140 -

120 -

100 -

80

60

40 -

20 -

0| ; . - .
Ty T w en % a2gdgIBSIE I8 AANNTYGEA
N AN AN NN NN NN NN (]
FE s EE s 208 NN A0S 88NN S8
T IXTITITIZTEZESTEEEEESES ZESSEES
;oo owowwowwowowow XX o< <o o< << < < < < < < < < =< <

WoZWOZWOZWOZW oMWW oW oZWoOZWoOZWOZMW oW oW WMo

L) = F (Valpromide)
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