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(57) Abstract: The present invention relates to a novel com-
pound showing leukotriene B4 receptor 2 (BLT?2) inhibitory
activity and a pharmaceutical composition, for preventing or
treating inflammatory diseases, comprising same as an active
ingredient. In the present invention, a novel compound
showing BLT?2 inhibitory activity is investigated and the en-
hanced cancer cell death, metastasis suppression, chemotaxis
inhibition, antiasthmatic effect and the like shown in the
compound have been experimentally confirmed. Therefore,
the present invention enables more fundamental approach

" and target treatment for treating or preventing inflammatory

diseases.
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& W AT AT L ol2) §50 BT 02, 1 FAASLE
BLT2 (Leukotriene B4 receptor 2) & Al &A1& Vel = 214F 33+HE 4 o] &
§EAROE Feahs 924 AR ol Ei ARG oFoby 2ol B
et
WA 7l=
QZM S WA 2ol Bel A 2Hgol i} shata B, A 7, Wl et A
A 0] ke 1, olol thal ol 3t 5+ YL Tkak 24717
2l gk = QA o W Al 2R 5 sufolt) thRk, o] &} 2 1
A &EW Q8| A S4E HX8HA B, o] ol upeh A, i .8
x}oﬂ L(—;—_gf;_ o] 3} %g} 2 1]. Joﬂ Euﬂﬁﬂz, _?403 =] A 59] oﬂ%/k‘j

JC:): @] L= S b Y, 1l 7] © “
A ek A& Gl A oy o2 3, S uke & ARkl A thel] whet
FAGSH AT OR T EHAN, FAFTE dFHEol = A A = 30
A &uan, FHk Bt B, T - TS oplehE Bk R el 2
Z S¥= AR w2 ol WA A el A A
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e ESRe __E,__ AA W AeA] Ap=o] 7l A9, A% 0 2 3] 2~ EFY (histamine),
B Y7 (bradykinin), if»’-_/\E]r:Lfﬂ‘q (prostaglandins), AF3} 2 A (nitric oxide,
NO), Z+& A A4 Aol E7F2] (pro-inflammatory cytokines) & ©] &4,
e ol 52 Hek B W opeh T el BF BES FUANT
3], AW &5 B Q1E 3 &-7v} (interferon-y, INF-y),

F I AL A}-2E3} (tumor necrosis factor-a, TNF-a), €18 71-1 (interleukin-1,
IL-1), 91 ¥ F71-6(interleukin-6, IL-6) 5 2] Alo] &7}l 3} & A HEA Q] HA
25 9ol & AF3hA & (NO) 2 = 2 ~ Bl & E2 (prostaglandin E2, PGE2)©|
T AT FE 2HE F YEHA A

S AT 3 TAL G5 AAEtE BHEY ol HAsHA
AbA A o] 3L FE A 0 =2 dojihE Aol ahar e A gk o) Serhan 5 ©]
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% 6a 2 % 6b3= MDA-MB-231 Al| 3 H=3= MDA-MB-435 Al| 3o A, B ukg o]
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-(3-(4-(4-otol 2 Z 2 H ] | &} 7 - 1- 7R )| D) Z 22 g o] dyH gholmfo] = N
-B-(4-(EER 47 A )2 2 2 0 o) )-N-w| Al ol mpo] = N-H H-N
CG-(4-(F) F B D17 B ) o ) SE 2 5L g o) Iyl Ehofmo) I NN

-tholofl &-4-(3-(N-¥l d A gho}n] 5y Z 2 = _j_o] sl Zolnjo] =; N-v| N
((3-G-(F H A1 TR ) Z R I g o) dyg Erolnfo] = N

L(3-(3-(4-7 B 1) 7| @} A -7 o)) ) 2 g o) J)-N-vl| d gl ghofnfo) = N
-(3-(3-(4-otol A 2 I 3| e % -1-74 R o) ) 2 32 2.0 ) N-3) d A gola}
o) =; tert--E-4-(3-(3-(N

-@-EF Ry d)Hgoln myZ 2 2 o]yl 2 )] A g -1-7H A gl o) E;
N-(4-5F 239 9)-N-G3-G-(F 7 23 -1- 7k )9l ) Z 2 52 2o )y Fl gholato]
EN-(4-EF 25 E)-N

-(3-(3-(4-oFol 2z 2 E v w317t ) Z 2 2 p o) ) F gholulo] =y N
-(3-(4-sto)| =5 A H ) Z 2 200 d)-N-3| d sl ghof o) =5 2-(4-(3-(N

- gl gkoln) )X 2 310 )| AN o M EAY; rerrEE 4-(5-(3-(N

s glgboln] By 2 52191 1-) ¥ F ] =) I H g 2l 1- 7 A E o] By N

-3 -N-B-(6-(F] F 22 - 17 o) ) 2 e -3- ) T 2 0 Q)1 sl drofto] =
N-(3-(6-0Fo) Az 2 A 1 | e} -1-7F ) 3] 2] | -3- ) 3L 2 322911 9 Y3l kol mf
o] =; N,N-t}ol ol & -4-(3-(N

(3-ZF o 2y d)FEboln| B)Z R _1.91-1-L )yl Zofufo] = NN

-t}o) ol & -4-(3-(N-(4-ZF 2 2o d)ygl Eofn| )T 2 3 _1.Q)- |-yl Zofm}o] =
N-(3-(4-(N,N-t}o] o & 4 5} 2. )3 ) 3 2 3 9 o] ). N-5| d # e} olmfo] =5 N
-(3-(4-(N-o}o] X 2 E H 3 1. ) o d)Z 2 5 2 o] ) N-5 d e} o} m} o] =; gerr
8 4 (3(N- D # kol u] )3 &2 51911yl Z ol O] B 4-(3(N

vl FEtolu] ) 2o 1-)ywl 2 Q) AF; N-oll & -4-(3-(N

~Hd gl gtoln] 5y g2 9] -yl Zolmjo] = N

-2-(tFol o & opr] eyl ')-4-(3-(N-3 | ghobn] 1) 2 57191 1- Yyl = o}
o] =; o] &l 2-(4-(3-(N-#| d S Eroln] 5=)3Z 2 52 _1.9].1-Y ¥l = o} u] )0l A €| o] E;
2-(4-(3-(N-3| d g grolu] 1)L &2 Q1 1- )yl = o}u| Lnyol A ¥l 4k, v &
2-(4-(3-(N-#l d g gholm| )T 2 32 1.9l - )Wl = o} m| &) 2 9} - of| o] E;
2-(4-3-(N-F d g o] )y 2 3 QL -yl = o] ) 2 5] @ YAk 2-(4-(3(
N-(3-&F 223 ) etoln| i) 2 1.0 )| = Al oA EAL B 2-(4-3-(N
G- F Ry ) Al ghelu] ) L 2 Ao )3l = Ao A EAL,

Vb o A AR E = ofeh A 0 8 g =rol s folE B 54,

A, el A 9hg s Ve A i S glo] o] 5/919 w7}

—_—
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=
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)3 3 2} -1-7H5 2 2 o] E (rert-butyl 4-(4-(3-(N-phenylpentanamido

)prop-1-ynyl)benzoyl)piperazine-1-carboxylate) (LMT-693)2] A =

A 1 N-slld gl gofwato)

AA A 1. tert-FE 4-(4-3-(N-3 d FA ghofr]| i)

A F (mouse), 7N, 3L %ol
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A goll A WAA AL 7] E3E ol EgoEolrl (3.00 ml, 21.48 mmol) S 7}
5 5% b etk & ol A e R Y SR o] = (valeroyl
chloride)(2.60 ml, 21.48 mmol) & 7}38}aL, €58 AAS H, 37 €4 ES
g0l A 241 3 5 qF akst itk v o) :
tol 222t o = A5t & H AgEE AT i+

2= 0] BAabv 19|47 (MeSO) Q& 8-S A 78k o] 78 5, 749k el
SE5T AV w55 A A9 AR E 28 9] (HexEA=10:) &

A A ste] N-91d #ll gkolml o] = (N-phenylpentanamide)E 5311 T (1.88 g, 99%
T8).

A 2 : rere 1t E 4-(4-B = Bl o)) 9 e} K - 1- 7445 A 7 O] E (rers-butyl
4-(4-bromobenzoyl)piperazine-1-carboxylate) ] A &

4-B 2 il =4} (4-bromobenzoic acid)(901 mg, 4.48 mmol) ¥} rert-F-
3] 3 &} 2 -1-7H5 2 4] ©] E (tert-butyl piperazine-1-carboxylate)(1.00 g, 5.37
mmol)E N,N-tho] H| & 3£ Eofnto] = (DMF)(15 ml)oll 521 &, 5+ &<t
wHEAT 7] =
HATU(1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid
hexafluorophosphate)(2.04 g, 5.37 mmol)2} NN
-t}o]olo] 43 72 Hof &l ol I(DIPEA)(2.34 ml, 13.44 mmol)2 7} 8} a1, Aol A
1541 3F & QF agka vk, jbg-o & 23} ahell sFH8taL fofxl A= o™
ofAlHo] ER 3| etal, & H AFE R AHEAT f7]8 & EO} e
vkl 4 (MgSO) 2= F=3-& Al 7l star o 74§k 5, <) Stell 55383
A7 FEAS A A A9 AR vE 18 3 (Hex:EA=2:1)% 74 A 8} ] tert
HE 4-4-B 2 el 2 )3 A 2R -1-F A E) o] E (tert-butyl
4-(4-bromobenzoyl)piperazine-1-carboxylate) & 5 83 T} (1.56 g, 94% ).

i

GA 3 tert- 2 E 4-(4-3-Ftol = E A 2 o] Wyl Z oS | 2} - -
71221 8 o] E (tert-butyl 4-(4-(3-hydroxyprop-1-ynyl)benzoyl)piperazine
-1-carboxylate)2] A=

A7 A 2004 53 rer- -2
4-(4-B 2 2l 2 )3 o] 2} -1-7HEA # o] E(1.00 g, 2.71 mmol) <} 3 2 3912
¢k -8 (propagyl alcohol)(0.32 ml, 5.42 mmol)-& Eg]o| &olvl (12 ml)el] =<1 -+,

I ok ksl it A7l E3=ol v ~E A ) ZEEdD

E}O]EEE}O] = (190 mg, 0.271 mmol)¢} & 2 =3} -2 (I)(52 mg, 0.271 mmol)&
7}0}J_ 60 °Coll A 71, $H73to] 17A11F & F L ukah gl oh, wh-g-olf 8- 2ol A
T 79 sl 559 5, Poi7) WALE oD opdlE|o] £ 84 shar, &
5‘_% fﬁ A A ST F7]180] T& Fol T A1 4 (MgS0,) &=
S22 APBIL ol 3k 51, 715 holl AT 4] 5 Hel g Ael7

oL
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ZAd AEvE 193] (Hex:EA=2:1)% A A5} terr-F-E

4-(4-3-stol EF A L2 (-0 d)yHl 2= ) 3] ] 2} 7 -1-7HE A # o] E (terr-butyl
4-(4-(3-hydroxyprop-1-ynyl)benzoyl)piperazine-1-carboxylate) & <5 3} % T} (850
mg, 91% T).

A 4 tert- P8 4-(4-G-(ME AT IS ANIZ S | o] yW =
V3] ) 2} 21 -1-7}H 2 ] ©] E (tert-butyl 4-(4-(3-(methylsulfonyloxy
)prop-1-ynyl)benzoyl)piperazine-1-carboxylate 2] Al Z

A7 GA 3ol 53 ter-FE
4-(4-(3-Bo)| =EA g 2o Wyl 2 )3 | &} 1 - -7 A f] o] E (600 mg,
1.74 mmol)E tho]FZ 2 v ek (8 ml)el #<l T Ao A WA F ) A7)
Z3t & o Eg o " o}y(0.36 ml, 2.61 mmol)S 7}k 5 5% F<F wukald )
e 2nod Mgt ¥y F280]=(0.15 ml, 1.92 mmo)E 7}3}aL, S-S
A S 2 5

-

s 5, A7 E3E-S AFL- o A 3048 ZoF alHkElgi Tl HEg- oS 7hot B}
555} AR FALE tJo|ER 2 u|gto 2 A, B Y AFER

ol
AR F7] 8] F& Wob o] G vk 1| 4H(MgS0) O F SR

o 7hat 5], 715t Bt EE ALk A7) wEel g Aelshd A
A2vE 213 3 (Hex:EA=2:1)E G A| 5} rerr-H-E
4-(4-G-(Med xd S A Z 2 1oyl 2 ) ¥ 9| 2h X1 -1-7H5 2 2 ) E (rert
-butyl 4-(4-(3-(methylsulfonyloxy)prop- 1-ynyl)benzoyl)piperazine-1-carboxylate) =
53 TH662 mg, 90% 8.

SA S5 rerr-*tE4-(A-G-(N-F| N grolu| ey T w32 o] Wyl = 2

u] 7 2} 7 - 1-FH A ) o] E (fert-butyl 4-(4-(3-(N-phenylpentanamido
)prop-1-ynyl)benzoyl)piperazine-1-carboxylate)2] #| =&

A7) @A 104 =53 N-3) d H gholro] = (185 mg, 1.04 mmol) 2} Y EF
Blo] =2} o] = (NaH)(75 mg, 3.12 mmol)Z & -0 A WZA 71 &
B Eg}slo] = 2 58 (THF)(8 ml)< ¥ L 303 & ¢k wwkahgivt. 7] & ol
A7 @A 4o X 53 rerr- -2
4-(4-G-(MEd TS ADZ 2 T 1o )yl 2 )T o eh 3] -1-7F5- 4 ] o] E (662
mg, 1.57 mmol)E 7}3taL, €& A A% H, A7 £FES A2olA] 17411
&b ks it whg-oll g
oA Hle| ER 34 etaL, = 3
aknl vl F (MgS0,) 22 44
A7 sENS AT A9 A EvE 18] (Hex:EA=4:1) 2 4 A
&R tert- - 4-(4-(3-(N
s sl gho}n] 523 2 37 -0) Wyl 2 )9 ] e} 71712 A € ©] E (rerr-buty]
4-(4-(3-(N-phenylpentanamido)prop- 1-ynyl)benzoyl)piperazine- 1-carboxylate) =

o al
e
RO
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53 tH382 mg, 73% ).
'H NMR (CDCL;, 500MHz) & 7.40-7.20(9H, m), 4.65(2H, s), 3.62-3.32(8H, br),
2.02-1.97(2H, 1), 1.52-1.48(2H, m), 1.40(9H, s), 1.19-1.12(2H, m), 0.76-0.72(3H, ).

AR 2. N-3] -N-(3-(4-(F] | 2} ] -1-7F R sl ) E R 32 0-0] )
g gtolnto] = (N-phenyl-N-(3-(4-(piperazine-1-carbonyl)phenyl)prop-2-ynyl)
pentanamide) (LMT-694)2] #| 2

&7 AA el 1M 53 rer- 7 4-(4-(3-(N
- gl ghobn] ) ' 3 o1-o) Wyl 2= ) 1] o] 24 - 1-7HE A E] o] E (754 mg, 1.50
mmol)E oM EUo| EF (15 ml)ol] =591 &, oA 55 &< wHksl it} 447
S3FEo tho] Ak (dioxane) & 3H3 Flo] =2 E Z 2Fo] = (4N)(3.73 m)E
7hetar, 22 5ol A 1A17E 304 & ¢F aikek gl vt BEE & 2h ) stol]
Sk Aol ZALE AeobA ARl A= E 28 9] (CH.Cl:MeOH=50:1) 2
gAste] HF A=A N-HL-N
-(3-(4-(A A A -1-7 R ) H ) 8 520 o] W)y #l §rol il o] = (N-phenyl-N-(3-(4-(p
iperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) & 5 3} 1 T (363 mg, 60%
TH).

'H NMR (CDCl;, S00MHz) & 7.48-7.30(9H, m), 4.73(2H, s), 3.73-3.39(4H, br),
2.97-2.86(4H, br), 2.09-2.06(2H, t), 1.60-1.54(2H, m), 1.25-1.19(2H, m),
0.83-0.80(3H, t).

AA & 3. N-(3-(4-4-H =& 9] #| 2} 2 - 1-7h B )| ) S22 S20-0] |)-N-
7 d # gholnfo] = (N-(3-(4-(4-methylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) (LMT-692)2] #| 3

&7 AA o] 20014 =53 N-3 H-N
-(3-(4-(F) # 2} A - 1-7 B ) ) U) 2 - o) y#l lofrfo] = (33.3 mg, 0.072
mmol) 2} =4F8FHE (KOH)(9.09 mg, 0.108 mmol)S N,N-U}o| W &l 3 &-onfo] =
(DMF)(1 ml)°l] =91 §, A2l A 55 &<F aukstgiv) A7) 23
o}o] @ %= | ¥} (iodomethane)(9 pl, 0.144 mmol)= 7}t 3, -2 2o A 17A] 7k
ot i RkEGinh, vh-g- o & ) Sfell 559 5, Aozl ZALE
tolF 22w o 7 sjAstal, & B A ER AlHE . f7]-8v 58 Fof
o] 3k wl1dlF (MgS0) Q& 3-8 Al 7] 8har o #gt 5, 749} shell
SEHEAT AV w5e At A7 ArvtEY 9 (CHCL
:MeOH=20:1)& A A|eto] HE WA =<AN
-(3-(4-(4-m & 1) 7 2 17 R ) 2 2 p-0) W)-N-vl) d gl ghofmf o] L (N-(3-
(4-(4-methylpiperazine- 1 -carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) =
53T (6 mg, 20% 8).

'H NMR (CDCl;, 400MHz) 6 7.40-7.21(9H, m), 4.65(2H, s), 3.71-3.34(4H, br),
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2.41-2.25(4H, br), 2.25(3H, s), 2.02-1.99(2H, 1), 1.54-1.46(2H, m), 1.18-1.12(2H, m),
0.76-0.71(3H, t).

A A el 4. N-(3-(4-(4-0 2 3 5] 22 -1.7h 2.9 )9l )32 2 529 0] W)
7)) d # gholn}o] = (N-(3-(4-(4-Ethylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) (LMT-695)2] #| 5
&7] A e 3014 =53 N-3d-N
-B-(4-(F R -1-7hR D) D) 2 Z 2 o) ) F gholnfo] = (24.8 mg, 0.061
mmol) 2} 5=2F3} 25 (8.62 mg, 0.154 mmol)S N,N-TFo| W & ¥ Folnjo] =
(DMF)(1 mI)ol] =51 -, 20 54 &<t ndtegivt, 7] = 3H&ol
o}o] @ %o ¥} (iodoethane)(20 ul, 0.246 mmol)g 7Fsbar, & S5l A 174 3F
Qb auka Tt vh-g- -5 7k skl 58 H, Ao ZFALE
u}o]ﬁ;cz;czuﬂ o7 FMeta, B2 AFER AHEA. F78 &
9] A 1dl e (MgS0,) 22 =22 Al 71 8karl o 3k ), 23t 6t
5 ﬂ?o}?iﬂk 7 sENe AY7hd A4 A=vtE 1T (CHCL:MeOH =
20:DE GAleto] HFE AL E=QAN
-(3-(4-(4-ol & 3 | eh - 1-7F o) o) ) A B 2 20 W )-N- o) | # kol o] T (N-(3-
(4-(4-Ethylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide)
FEIFAT (17.9 mg, 68% 8.
'H NMR (CDCls;, 400MHz) & 7.40-7.20(9H, m), 4.65(2H,s), 3.73-3.35(4H,br),
2.44-2.31(6H,m), 2.03-1.99(2H,t), 1.54-1.46(2H,m), 1.20-1.13(2H,m),
1.05-1.01(3H,t), 0.78-0.73(3H,t).

il

o}

I

AN o] 5. N-(3-(4-(4-oFo| 22 2 E 3| o Sl - 7L R o ) 2 2 2-0] d)-N

-3 d dll gFoln} o] = (N-(3-(4-(4-isopropylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)-
N-phenylpentanamide) (LMT-696)2] #| 5=

&71 A e 2004 553 N-3d-N
-(3-(4-(F F A - 1-7F R D)y D) & 20 o) )3 gholrlo] = (106 mg, 0.263
mmol) &} B A Y EF (27 mg, 0.316 mmol)S &2l A YAA 1 & NN
-Tho| v & 3£ Eolv}o] = (DMF)(2 m)E 2 L 1A] 7k St subal gl o). A7)
L3}E o) 2-0}0] %3 Z 7 (2-iodopropane)(30 ul, 0.316 mmol)< 7}5Fal, & &
A A G 5, 60:Coll A 7+, 3H57-5F0] 24 A1 (F B 9F L HEEF QI HEE- S Ao
75 5, 7k atell 558 F, Aol Xl IALE ol E ofAlH o] ER B A stal, &
e R AR 718 S8 Kol Fare] fakvbiiy| ’“(MgSO4)9—f£
& Astar A 7gk 7, S sl E56 . 3] 550 S AefvhA
el A ErE 18 3] (Hex:EA:MeOH:TEA=12:12:1:0.1) & g A| 5} o] &
R A Q) No(3-(d-(4-0F0] Ao 32 2 31 3] 3| €} 217} B ) o )& S 0 0] )N
-3 d dll gFoln} o] =(N-(3-(4-(4-isopropylpiperazine- 1 -carbonyl)phenyl)prop-2-ynyl)-

[o

_>Lﬂ1

]

.lj

>“o£

=

-
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N-phenylpentanamide) & 53 %1 T} (66.8 mg, 57% ).

'H NMR (CDCl;, 500MHz) & 7.47-7.30(9H, m), 4.73(2H, s), 3.78-3.40(4H, br),
2.75-2.72(1H, m), 2.59-2.44(4H, br), 2.09-2.06(2H, t), 1.59-1.56(2H, m),
1.25-1.20(2H, m), 1.06-1.04(6H, d), 0.83-0.80(3H, t).

AAl ] 6. N-(3-(4-(4-2-3Fo)| =5 A o &) 3] | e 3 -1-7F R ) ol ) L =2 52
-2-0)d)-N-7)| d F gho}rl o] = (N-(3-(4-(4-(2-hydroxyethyl)piperazine
-1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) (LMT-827)2] #| 3=

&71 A e 2004 553 N-3d-N
-(3-(4-(3) A 2H 17 R ) H ) Z 2 o) s gholrho] = (56 mg, 0.139
mmol) ¢} BH4HZHE (77 mg, 0.556 mmol)S- oA Evo]l EE 3 mlol =<1 F,
239 ol A 53 Eob wulkalel Tl 4] EEEo) 2.8 2 B Ehe
(2-bromoethanol)(99 ul, 1.39 mmol)S- 7}3}Fal, 60°Coll A 7}, #+5731o] 17A]
&< aEket itk jEg-o & Aol A W7 &, o] gaste] aLA|E Al g 2 et
stol] 553tk A7) 59 S AeyhA A9 Z = E 18 39)(CHLCL
:MeOH=50: )& FA|5t] HF d=A N
-(3-(4-(4-2-3to) EE A el ey 3 ] eb 21 -1- 7 B o)y ) 2 2 522 o) W) N-3)) D
gholnt o] = (N-(3-(4-(4-(2-hydroxyethyl)piperazine- 1 -carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) & 53} ST (52 mg, 84% ).

'H NMR (CDCl;, S00MHz) 6 7.48-7.30(9H, m), 4.73(2H, s), 3.79(2H, br),
3.66-3.64(2H, t), 3.43(2H, br), 2.60-2.46(7H, br), 2.10-2.07(2H, t), 1.59-1.56(2H, m),
1.25-1.22(2H, m), 0.83-0.80(3H, t).

AA 7. N-G-(4-@4-AtelE 2 X 2d v eh 3 o b l- -7 R s ) T & =2
-2-o]eh)-N-3] d dl gholn} o] = (N-(3-(4-(4-(cyclopropylmethyl)piperazine
-1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) (LMT-828)2] #| 5=

&71 A e 2004 553 N-3d-N
-(3-(4-(F) ) B} A - 1-7 B ) ) ) 2 ) o) yHl ¥ofno] = (50 mg, 0.124
mmol) ¢} BH4HZHE(51 mg, 0.372 mmol)= N,N-TFo| ] 2 3 F-ol vl o] = (DMF)(2
mhell =9 & A} o A 5% Fof wutslgit) Ay E8E o
AlolZ 2 2w el B Zr}o]= (15 ul, 0.145 mmol)Z 7}3}aL, 80eColl A 71,
S ste] 4X3E E )t mkekQinh, vh-g A & Aol A W2t F, o wtste] A E
AT 5, A el sFe vk V] sHde Ay 29
AEPHE T I (CH,CL:MeOH=50:) & g A 8to] HF A=A N
-G-4-@G-(MtolE R Z 2 A ehy f -1 7R ) I )T 2 0.0l d)-N- d
# groln}o] = (N-(3-(4-(4-(cyclopropylmethyl)piperazine- 1-carbonyl)phenyl)prop-2-y
nyl)-N-phenylpentanamide) & 75 3} S TH(16 mg, 28% ).

'H NMR (CDCl1;,500MHz) & 7.48-7.28(9H, m), 4.73(2H, s), 3.82-3.45(4H, br),
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2.63-2.49(4H, br), 2.32-2.31(2H, d), 2.09-2.06(2H, t), 1.60-1.56(2H, m), 1.25-1.20(3H,
m), 0.83-0.80(3H, t), 0.55-0.53(2H, m), 0.12-0.11(2H, m).

AA o 8. N-3-(4-(4-Ato] F 28 A ¥ o eh2l-1-7FE ) v ) Z 2 2 2-0] )N

-3 d #l goln}o] = (N-(3-(4-(4-cyclohexylpiperazine
-1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) (LMT-830)2] #| 3=

&71 A e 2004 553 N-3d-N
-G-(@-(F = FA-1-7k R )9 ) Z = L p-o] )l gholrto] = (50 mg, 0.124
mmol) ¢} o}o] @ EAe] &2 FAY (19 ul, 0.145 mmol)S ©]-&&o] 7] A A< 73
ol HbH o 7 ZE A EQI N
(3-(4-(4-AFo) E 2 A A 1) 7)) e} A - 1-7} Koy #) )3 2 5T 0 o] ) N-3]| d ] ek}
o] = (N-(3-(4-(4-cyclohexylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) & 553} S TF (20 mg, 33% T5).

'H NMR (CDCl;, 500MHz) 6 7.48-7.31(9H, m), 4.73(2H, s), 3.77-3.39(4H, br),
2.63-2.49(4H, br), 2.31-2.28(1H, m), 2.09-2.06(2H, m), 1.91-1.79(4H, m),
1.65-1.54(3H, m), 1.28-1.16(6H, m), 1.13-1.08(1H, m), 0.83-0.80(3H, ¢).

AR 9. N-(3-(4-(4-(Ato] S 2 A v &) o) 3 e} 3] -1-7} B )y o) T = 2
-2-0]d)-N-3| d #H gho}wl o] = (N-(3-(4-(4-(cyclohexylmethyl)piperazine
-1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) (LMT-831)2] #| 3

&71 A e 2004 553 N-3d-N

-(3-(4-(F) ) B} A - 1-7 B ) ) ) 2 ) o) yHl ¥ofno] = (50 mg, 0.124
mmol) 2} B2 ¥ H| gl ALo] Z & A4E (20 ul, 0.145 mmol)S ©]-&5o] 7] A A] o
73 =3l vl o 7 HE YA EQ N
-3-(4-(4-(AFol E 2 A ) I] # 2} 7-1-7h R ) F ) = g0 W) N- )
grolnlo]l = (N

-(3-(4-(4-(cyclohexylmethyl)piperazine-1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpent
anamide)E 53} %t (35 mg, 56% T-5).

'H NMR (CDCl;, S00MHz) & 7.48-7.28(9H, m), 4.73(2H, s), 3.76-3.38(4H, br),
2.45-2.31(4H, br), 2.15-2.13(2H, m), 2.09-2.06(2H, m), 1.77-1.66(5H, m),
1.59-1.56(2H, m), 1.47-1.45(1H, m), 1.25-1.17(5H, m), 0.90-0.80(5H, 1).

AA A 10. N-(3-(4-(4-ofFol - v s 2b - 17k )9 ) 2 2 320-0] )N
-3 d dll gFoln} o] = (N-(3-(4-(4-isobutylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) (LMT-832)2] #| x
A1 AA el 2004 =53 N-3l D -N
-B3-(@-(A A A -1-7H R D) H ) 2 o0 o] yH grolrl o] = (50 mg, 0.124
mmol) ¢} 1-0}o] @ 2-w| €l 3 2 7 (17 ul, 0.145 mmol)S o] -&3Fo] A7) 2] o



WO 2017/018750 PCT/KR2016/008069
18

79 FAF RO R HF AYEQIN

{(3-(4-(4-0F o] &8 3] o 2} 17k ol ) 32 & 520 0) )N 5 i A oo
= (N-(3-(4-(4-isobutylpiperazine- 1 -carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) & =53} 31 tH(34 mg, 60% ).

[120] 'H NMR (CDCl;, S00MHz)6 7.47-7.28(9H, m), 4.73(2H, s), 3.76-3.39(4H, br),
2.46-2.32(4H, br), 2.11-2.07(4H, m), 1.79-1.76(1H, m), 1.59-1.56(2H, m),
1.25-1.20(2H, m), 0.91-0.89(6H, d), 0.83-0.80(3H, t).

[121]

[122]  AA S 11 N-FL-N-G-(4-d-(Z 2 Z2-01dy3 o g} - 1- 7R ) o ) 2 2 52
-2-o]e#l goln}o] = (N-phenyl-N-(3-(4-(4-(prop-2-ynyl)piperazine
-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-833)2] A| 2=

[123] 7] AAlo] 2004 =538 N-5H-N
-(3-(4-() ) A - 1-7} B ) # )3 2 520 o] o yH kol mho] = (50 mg, 0.124
mmol) ¢} B-HEE (51 mg, 0.372 mmol)S N,N-t}o] W &l i &-olnfo] = (DMF)(2
ml)ol] =1 5, Aol A 5% &t nlRke ity V] et el L2 ap
B 2v}o] = (12 ul, 0.145 mmol) = 7} aL, Aol A 174 7k %ot wuka} o),
Hbg-elg o wste] A E A A 5, A Sl 558 H, AV s5AS
A7 Ael 320 E 78 9 (CH,CL:MeOH=100: )& A A 8} o] ZF A =2l
N3 DN GB-(4-(4-( 5 320-0] W) 9] o 2 -1 -7h 2.y o] ) 2 32 0-0] Wyl o}
n}o] = (N-phenyl-N
-(3-(4-(4-(prop-2-ynyl)piperazine- 1-carbonyl)phenyl)prop-2-ynyl)pentanamide) =
FE3FATH28 mg, 51% 5).

[124] 'H NMR (CDCl;, S00MHz) & 7.48-7.28(9H, m), 4.73(2H, s), 3.82-3.44(4H, br),
3.36(2H, s), 2.65-2.51(4H, br), 2.30(1H, s), 2.10-2.07(2H, m), 1.60-1.54(2H, m),
1.26-1.19(2H, m), 0.83-0.80(3H, t).

[125]

[126]  AA A 12, N-G-(4-(4-A b= 3] 2H 31 -1- 7R ) o) | ) 2 Z-2-0] )-N-

7)) d # gro}nfo] = (N-(3-(4-(4-cyanopiperazine-1-carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) (LMT-829)2] #| x

[127] 7371 AA o] 20 A 58 N-3D-N
-(3-(4-() ) A - 1-7} B ) # )3 2 520 o] o yH kol mho] = (50 mg, 0.124
mmol) ¢} E 2] W & A 2 Alolr}o] = (49 ul, 0.372 mmol)Z oA Efo] EE (2
ml)el] =51 9, Aol A 5% &<t ksl ek AV 3=l HER
Sho] L EZE 2}o] E (43 ul, 0.620 mmol)E 7}5}aL, 80°C ol A 71, $H7-35} ]
12A1ZF & QF kel ek, REE- o & Aol A Wz 2, o] Bsto] A E A A G

7, 2 stell 55k aint o] HALE o e ofAlE| o] E R S|4 A, = 3

== AFEAT. 77181 & Bof F522o] vt & (MgS0y) e =

S Al71skaL o gt 5, A el s HeltE V] s E5 e At
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A 27 1 3)(CH,CL:MeOH=200: )& A5t 25 Y EQAN
-(3-(4-(4-A O} 23] T 2} - 1-7F H A )32 2 50 0] d)-N-F s ghofrbo] =
-(3-(4-(4-cyanopiperazine- 1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) &
58911 mg, 21% T8&).

'H NMR (CDCl1;,500MHz) 6 7.48-7.30(9H, m), 4.73(2H, s), 3.81-3.26(8H, br),
2.09-2.06(2H, 1), 1.60-1.54(2H, m), 1.25-1.19(2H, m), 0.83-0.80(3H, t).

AA e 13, tert- 12 4-(4-B-(N-3-FF 229 )l ol 52 2 2. ]-0)
ydl 2 23] o] 2} -1-7HEA g 0] E (tert-butyl 4-(4-(3-(N
-(3-fluorophenyl)pentanamido)prop-1-ynyl)benzoyl)piperazine- 1-carboxylate) (LMT

-884)2] A =
A 1 N-(3-= F L 2 ¥ ) # gholnp o] = (N-(3-fluorophenyl)pentanamide) ]
A%

3-&F 2 2 old #l(3-fluoroaniline)(0.87 ml, 9.00 mmol) 3} | 2
& 2 &} o] = (valeroyl chloride)(2.18 ml, 18.00 mmol)& ©]-8-3}o] N
-3-ZF 29 9d)F gtolnfo] = (N-(3-fluorophenyl)pentanamide) &
FEIFATH1.74 g, 99% 5.

A 2 tert-EE 4-(4-3-(N-(B-FF 2 hdleoln| Eysr 2 571 o]
wlzehs Hepzl1- 7S A o] E (rerr-butyl 4-(4-(3-(N
-(3-fluorophenyl)pentanamido)prop-1-ynyl)benzoyl)piperazine-1-carboxylate) 2] #| ==

A7) @A 10 =53 N-B-ZF 28 d)Fetol o] = (101 mg, 0.519
mmol) 2} 7] A Aol 12] A 4ol A =53 rerr- 74
4-4-G-(MEd I SAhZ 2 T 1oyl )3 o 23l -1- 75 A e
mg, 0.779 mmol)E °]&38}o] 7] Ao 12] @A 59 FUAZ WH o= FHF
A= tert- ' 4-4-3-(N
-B-EF 2 D)ol &) 2 5 1oyl z2 o) I )| e} - 1-FHE A Fl o] E (
tert-butyl 4-(4-(3-(N
-(3-fluorophenyl)pentanamido)prop- 1-ynyl)benzoyl)piperazine- 1 -carboxylate) =
FE3FA T (197 mg, 73% 55).

'H NMR (CDCl;, 400MHz) 6 7.44-7.32(5H, m), 7.12-7.06(3H, m), 4.72(2H, s),
3.73-3.38(8H, br), 2.10-2.07(2H, t), 1.59-1.57(2H, m), 1.47(9H, s), 1.23-1.20(2H, m),
0.83-0.80(3H, t).

AA e 14, N-G-EF 2239 )-N-G-@-(F sl &A1t d)s )z 2
-2-o]d)d gholwt o] = (N-(3-fluorophenyl)-N-(3-(4-(piperazine
-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-885)2] A| 2=

71 AA Ol 131 M =57 terr-F- 1 4-(4-(3-(N
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(3-E %9 2o )M greln] 5) TR % 1o W)yl 2 )] 3 b Q- 1.7 2 A e o] =
(200 mg, 0.383 mmol) & ©]-g-3o] 7] Ao 129} A WP o= HF
A=/ N-GB-ZFL23E)-N

-(3-(4-(F) A A -1-7F R D)y D)z 2 o o) )y grofuo] I (N-(3-fluorophenyl)-
N-(3-(4-(piperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) & <=5 3} % T} (94
mg, 58% T-8).

[140] 'H NMR (CDCl;, 400MHz) & 7.45-7.32(5H, m), 7.15-7.07(3H, m), 4.72(2H, s),
3.75-3.37(4H, br), 2.94-2.80(4H, br), 2.10-2.07(2H, v), 1.89(1H, br), 1.60-1.57(2H, m),
1.25-1.24(2H, m), 0.84-0.82(3H, t).

[141]

[142]  AAA 15 N-G-ZF 223 H)-N-3-d-(4-olol 2 Z = 3] 9 7] -1-7} R d
)3 ) 2 52 2 o] )# grolnfo] = (N-(3-fluorophenyl)-N
-(3-(4-(4-isopropylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-
886)2] A=

[143] 7] AAle] 1404 =58 N-3-5F 229 d)-N
(3-(4-(3) ) A - 1-7} B ) # )3 2 520 o] sl Ehol b o] & (46 mg, 0.109
mmol) ¢} 2-0}0] @ %= 3Z 2 3} (2-iodopropane)(0.375 ml, 3.77 mmol)= ©] -85} <]
HE WY EJN-G-EFLEIALD)N
-(3-(4-(4-oFol A Z 2 v 3 23l 1-7h R )l ) Z 2 0o )y sl ghof o] E(N<(
3-fluorophenyl)-N-(3-(4-(4-isopropylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)pentan
amide)E 4~5 3} U} (20 mg, 40% ).

[144] 'H NMR (CDCl;, 400MHz) & 7.44-7.32(5H, m), 7.15-7.06(3H, m), 4.72(2H, s),
3.78-3.41(4H, br), 2.75-2.72(1H, m), 2.59-2.45(4H, br), 2.11-2.09(2H, 1),
1.60-1.57(2H, m), 1.25-1.22(2H, m), 1.06-1.05(6H, d), 0.85-0.82(3H, t).

[145]

[146]  AAl 16. tert-FE 4-(4-G-(N-4-EF 2 ) ghofn] ) 2 2] o] d
YA 2 3] 3 2} 21 -1-7F-2 7] o) E (rert-butyl 4-(4-(3-(N
-(4-fluorophenyl)pentanamido)prop- 1-ynyl)benzoyl)piperazine-1-carboxylate) (LMT
-839)9] Az

[147]  ©A1: N-(4-ZF 0 = 9 )l eholmf o] &= (N-(4-fluorophenyl)pentanamide) ]
Az

[148] 4-5FQ Zold# (4-fluoroaniline)(85 pl, 0.90 mmol) ¥} wH#| 2 A
& 2 &} o] = (valeroyl chloride)(0.22 ml, 1.80 mmol)& ©]-8-3}¢] 7] A A4 19]
A 13 FUF R 02 N (4-EF o 2 d)H golulo] =N

= A=

-(4-fluorophenyl)pentanamide) & 53+ T (174 mg, 99% T&).

[149]
[150] A 2 pert- R E 4-(4-B-(N-(A-ZF e 2 sl elolu] E)ST £ 5] 0] Y
yl Zzohd s &} 2 1-7HE 2 9] E (ferr-butyl 4-(4-(3-(N
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-(4-fluorophenyl)pentanamido)prop-1-ynyl)benzoyl)piperazine-1-carboxylate) 2] #| ==

[151] A7) @A 1ol M =53 N-(4-ZF 2y d)F gholn}o] =(1.17 g, 6.00 mmol) 2}
247 A 19] A 41 A 5 rern-2
4-(4-G-(MEd T SADZ 2 T 1o )yl 2 )T o eh 3] -1-7F5- A ] o] E (3.80
g, 8.99 mmol)Z o] &51e] 47] AAle] 1] WA 59} FAF WY o HE
A& tert-E 4-(4-3-(N

(@-EFL R Ao B 2 o]yl 22 ) v o 21Tk A E o] B
ert-butyl 4-(4-(3-(N
-(4-fluorophenyl)pentanamido)prop- 1-ynyl)benzoyl)piperazine- 1 -carboxylate) =
F53A T (2.28 g, 73% T8).

[152] 'H NMR (CDCl;, 400MHz) & 7.39-7.29(6H, m), 7.17-7.14(2H, m), 4.71(2H, s),
3.73-3.38(8H, br), 2.07-2.04(2H, t), 1.60-1.54(2H, m), 1.47(9H, s), 1.25-1.19(2H, m),
0.84-0.81(3H, ).

[153]

[154]  AA G 17 N-4-ZFLEID)-N-G-@G- (A H - 17t R s ) T e
-2-o] ) # gloln}o] = (N-(4-fluorophenyl)-N-(3-(4-(piperazine
-1-carbonyl)phenyl)prop-2- ynyl)pentanamide) (LMT-840)2] Az

[155] 71 AAlel 16914 =53t rert- - 4-(4-(3-(N

-G-EF 2 D) doln| &) 2 3 1o]dyull 2 )3 | 2 - 1-THE A gl o] E
(2.28 g, 4.37 mmol) & ©o]-&-3to] 7] Al 129 TS WP R HF
A=A N-(4-ZF 229 E)-N

-(3-(4-(F F 21 -1-7h R ) B ) 32 2 52 2o o] )l §hof o] E(N-(4-fluorophenyl)-
N-(3-(4-(piperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) & <5 3} % tf
(1.06 g, 58% +%).

[156] 'H NMR (CDCl;, 400MHz) & 7.38-7.30(6H, m), 7.17-7.15(2H, m), 4.71(2H, s),
3.77-3.40(4H, br), 2.96-2.79(5H, br), 2.06-2.03(2H, v), 1.57-1.54(2H, m),
1.25-1.22(2H, m), 0.84-0.82(3H, t).

[157]

[158]  AAlS] 18. N-(4-EF 2L 27 H)-N-(3-(4-(4-olo] 2 2 A 3] o] e} 2] - 17} B
)3 )3 2 32 2 o] )# grolnfo] = (N-(4-fluorophenyl)-N
-(3-(4-(4-isopropylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-
841)2] Al =

[159]  &7] Aol 17914 58 N-(4-5F 229 d)-N
-(G-(4-( H 217 R ) H ) 2 g o) Wy gholwho] = (1.06 g, 2.51
mmol) ¢} 2-0}0] @ %= 3Z 2 3} (2-iodopropane)(0.375 ml, 3.77 mmol)= ©] -85} <]
71 AN 159 FAd HH R HF Y EA N-A-EFLZHE)-N
-(3-(4-(4-ofol A Z 2 I ) 3 2} X -1-7FE )3l ) 2 32 2o )3l gRolrf o] E(N-(
4-fluorophenyl)-N-(3-(4-(4-isopropylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)pentan
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[160]

[161]

[162]

[163]

[164]

[165]
[166]

[167]

[168]
[169]

[170]

[171]
[172]

[173]
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amide) S -5 313 T (465 mg, 40% ~8).

'H NMR (CDCl;, 400MHz) 6 7.37-7.28(6H, m), 7.17-7.13(2H, m), 4.71(2H, s),
3.78-3.40(4H, br), 2.75-2.72(1H, m), 2.59-2.45(4H, br), 2.07-2.04(2H, 1),
1.58-1.55(2H, m), 1.25-1.21(2H, m), 1.06-1.04(6H, d), 0.84-0.81(3H, t).

AN 19, N-(G-(4-(2Z 21-4-7h3 )3 )32 2 32.0_0] W) N5l W 4l ol o] =
(N-(3-(4-(morpholine-4-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide)
(LMT-682)2] #| =

PAL @B ERA DGR e B
((4-bromophenyl)(morpholino)methanone)

4-8 2 ¥ 1l 2 4 F(4-bromobenzoic acid) (340 mg, 1.70 mmol)¥ =3 (0.18 ml,
2.04 mmol)2 ©]-&38Fo] 7] Aol 19] &A| 29 A R R
(4-B 229 9)(&# 2] =) El+= ((4-bromophenyl)(morpholino)methanone) -
T5SFAT (455 mg, =8 99%).

WAl 2:(4-@-slo]lE g AR (o) hiflh=Z e ) Bl
((4-(3-hydroxyprop-1-ynyl )phenyl)gmorpholino )methanone)jo I

A7 @A 104 58 @-B 2RI ) (EE ] =)W EF = (455 mg, 1.68
mmol) T} 3 2 3}7Z] ¢k 57 & (propagyl alcohol)(0.196 ml, 3.36 mmol)-& ©]-& 35}
A7 AAle 19] @A 33 FAI o R
4-B-3lol EFA 22 2 1 o) )3 ) (& 3= 2] =)W EF == ((4-(3-hydroxyprop-1-ynyl)

O A~ =

phenyl)(morpholino)methanone)& =58} I TH371 mg, 5 90%).

GA3:3-@(EEFHA4TR DI NIEET ool WEFE Y YolE
(3-(4-(morpholine-4-carbonyl)phenyl)prop-2-ynyl methanesulfonate) 2] A =

A7) @A 2004 5
(4-@3-Fo|=FA 22 2 o) )d ) (& & 2] =)W EFH= (371 mg, 1.51 mmol) 7}
WEH ¥ d F 280l = (0.128 ml, 1.66 mmol)E ©]-&35}o] A7) A o 12] &
49} FAG 0 2 3.4 (B EALI DDy D TR T oY
] €k 5% | o] E (3-(4-(morpholine-4-carbonyl)phenyl)prop-2-ynyl
methanesulfonate)E 531 (391 mg, & 80%).

A4 NGB (A(ZEH 4 TR DA S 2 o)) NF Sl eolvfo] BN
-(3-(4-(morpholine-4-carbonyl)phenyl)prop-2- ynyl)—N—phenylpentanamlde)jo Al A
7] A AL 19] @A 104 5253 N-3 d Al gholnto] (143 mg, 0.81 mmol) <}
7] @A 30 - 53 3-U(EEH4TR DA ) EZ R T o0
H ek E Y| 0] E(391 mg, 1.21 mmol)E ©]-&-3to] 7] A Al 19] &4 59
dst wkH o B HF A EQN-G-U-(EZH 4R D)2 2.0l d).N

oft
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-3 d dll gFolr} o] = (N-(3-(4-(morpholine-4-carbonyl)phenyl)prop-2-ynyl)-N

-phenylpentanamide) & 53} %1 TF (371 mg, & 90%).

[174] 'H NMR (400 MHz, CDCl,) 6 7.48-7.28(m, 9H), 4.73(s, 2H), 3.74-3.66(br, 6 H),
3.43(br, 2H), 2.08(m, 2H), 1.57(m, 2H), 1.22 (m, 2H), 0.81(t, 3H).

[175]

[176]  AAld 20. N-31'-N-G-4- (A 2] H-1-7 ) s )2 e T 2-0] )
F gho}r}o] = (N-phenyl-N-(3-(4-(piperidine
-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-683)2] A| 2=

(1771  2A1: @22 230 d)y(] o & 9 -1- )] B ((4-bromophenyl)(piperidin
-1-yDmethanone))2] A=

[178] 4-H 2 T W 24} (4-bromobenzoic acid)(318 mg, 1.58 mmol) ¥} 31 7| 2]
(piperidine)(0.21 ml, 1.90 mmol)& ©]-&3}o] 7] A Ao 19] @A 29} 5L &
RO 2 (4-B 2R d )y d e d-1-d)w el =
((4-bromophenyl)(piperidin- 1-yl)methanone))S 5 3} %1 T} (458.2 mg, 100% ).

[179]
[180]  Al2:@-@-stolesA e oA haed.1- oy =
4-(3-hydroxyprop-1-ynyl)phenyD(piperidin-1-ymethanone) 2| Al £

[181] A7 @A 1o)X 538 ¢-B 2w o d) =l & d-1-2D)w B} = (458.2 mg, 1.71
mmol)Z} 3 2 3171 &5 2 (propagyl alcohol)(0.199 ml, 3.42 mmol)<- ©] -85} <]
B7] Ao 19 @A 33 s AT e R
(4-3-sto| E5A 22 1o )3 )] g ©-1-) i B} =
((4-(3-hydroxyprop-1-ynyl)phenyl)(piperidin-1-yl)methanone) < =5 5} % tH(374 mg,
TFE 90%).

[182]

[183]  2A3:3-@edd- 1R D hEeZ o old WedHd ¥ Yol &
(3-(4-(piperidine-1-carbonyl)phenyl)prop-2-ynyl methanesulfonate) 2] A =&

[184] 71 @A 200 M =57
(4-G-sto| =EA 22 T -1-o) )H )3 g d-1- )y Bt += (374 mg, 1.54 mmol) 7
WEr ¥ d S 280l = (0.131 ml, 1.69 mmol)E ©]-&5}o] A7) A o 12] &7
49} FAT R o2 3-@-(F Y d-1-7tR vl d) e T oo d W@ F o] E
(3-(4-(piperidine-1-carbonyl)phenyl)prop-2-ynyl methanesulfonate) & 5 3% T}
(396 mg, 5 80%).

[185]
[186] A 4 - N-3 I -N-(3-(4- (Jmau 1R D2 ). olé){ﬂo}ﬂ}OlE(

[187] 7471 AAlel 19 &4 1011*1 53¢ N-3 d sl gholnto] = (146 mg, 0.82
mmol) ¢} 37| @A 3o 4 538 3-4-(F Hd-1- 7R ) ) Z ez 2.0
W g ¥ Y] o] E (396 mg, 1.23 mmol)E o] &-3}e] 7] A A d] 19] &4 59}
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[188]
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[191]

[192]

[193]
[194]

[195]

[196]
[197]

[198]

[199]
[200]

[201]
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AT PR HAF YL EJIN-IIH-N
-3-@-(A A YA -1-7 R D) H )= 8 0 o] W)y H grolrl o] = (N-phenyl-N
-(3-(4-(piperidine- 1-carbonyl)phenyl)prop-2-ynyl)pentanamide) & =5 3} t} (50
mg, 15% T5).

'H NMR (CDCl;, 400MHz) 6 7.40-7.13(9H, m), 4.65(2H, s, CH.,), 3.62-3.24(4H, br),
2.02-1.99(2H.,t), 1.60(4H, br), 1.52-1.46(2H, m), 1.44 (2H, br), 1.20-1.08 (2H, m),
0.78-0.73(3H, t).

AN o 21. NN-t}o] ol & -4-(3-(N-3| d gl ghoju] i) L 2 5] -o] d ]| =olwlo] =
(N,N-diethyl-4-(3-(N-phenylpentanamido)prop-1-ynyl)benzamide) (LMT-883)2] A =

AL 4-8 25 NN-t}o] of &l Wil = o} w} o] = (4-bromo-N.N-diethylbenzamide) ]
A=z

4-B 2 21l 24} (4-bromobenzoic acid)(800 mg, 3.98 mmol)3}
t}o] o] &l o} ¥l (diethylamine)(0.49 ml, 4.78 mmol)< ©]-&3}o] A}7] A Ao 19]
A 29} U HH O 2 4.8 2 W N N-T}o] o e il = o]0 = (4-bromo-N,N
-diethylbenzamide)E 53} S T (700 mg, 69% ).

WA 2 NN-Tlolof Bl 4 (3-3lo] = F X[t e 5T | o] )l = ol o] (NN
-diethyl-4-(3-hydroxyprop-1-ynyl)benzamide) 2] A =

71 @A 104 53 4-B 2 W-NN-TFo] o e Wl = ofnfo] = (700 mg, 2.73
mmol) e} 3Z 2 3}7 ¢F57 & (propagyl alcohol)(0.32 ml, 5.47 mmol)& ©]-83}¢] 4471
Ao 18] @A 33 LS IH S8 NN
-t}o] o &l -4-(3-3}o| =& A L 2 321 o] d )l Zo}n}o] = (N,N-diethyl-4-(3-hydroxy
prop-1-ynyD)benzamide) & 753} S TF (425 mg, 67% T5).

A3 3-(4-(dololl el vtutr hd T 2 ool wghd ¥ o] E
(3-(4-(diethylcarbamoyl)phenyl)prop-2-ynyl methanesulfonate) 2] A %

F71 A 2004 =53 NN
-t}o] o &4 (3-3fo]| EE A R _[-o] )yl Zofnto| = (425 mg, 1.84 mmol) 2}
W e ¥ Y S 280 = (0.16 ml, 2.02 mmol)E o] -&-3}e] 7] A Ao 12] ¥
49} L WH O R 3-(d-(tholo 7Ry d) X2 p-0)d

EHd ¥ 1] o] E (3-(4-(diethylcarbamoyl)phenyl)prop-2-ynyl methanesulfonate) S
551 th483 mg, 85% 5.

S A 4. NN-tHolo E-4-G-(N-sl D Hl gou] &) e 2 5] o] Wil =olmpo] BN,
N-diethyl-4-(3-(N-phenylpentanamido)prop-1-ynyl)benzamide) 2] A %

7] A 19] @A 10l A 253 N-3 D Hl gholno] = (94 mg, 0.530
mmol) ¢} 7] GA 304 =58 =53
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[202]
[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]
[211]

[212]

25

3-(4-(tFolo & 7hul R dyH Iy 2 3 p-o)d v eHA ¥ u| o] E(246 mg, 0.795
mmol)Z o] &-5te] 47] A Ale] 19 B 59 FAG PR O HE AHEAN,
N-thol o &-4-(3-(N-3 d H gholv] 52) L 2 1o )yl Zofwfo] = (NN
-diethyl-4-(3-(N-phenylpentanamido)prop-1-ynyl)benzamide) & 53+ %1 T} (81 mg,
39% ).

'H NMR (CDCl;, 400MHz) & 7.48-7.30(9H, m), 4.73(2H, s), 3.53-3.23(4H, br),
2.10-2.07(2H, t), 1.59-1.57(2H, m), 1.23-1.10(8H, m), 0.83-0.80(3H, t).

AR 22, N-31 D-N-3-3-(F] 3 &3] -1-7} Ry el )L = S -p-0] )
# gho}nlo] = (N-phenyl-N-(3-(3-(piperazine
-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-837)2] A| 2

A1 rer- R 4-3-B 2 Pl 2 )3 o] 2} 31 - 1Tk 4 2] ©] E (sers-butyl
4-(3-bromobenzoyl)piperazine-1-carboxylate) ] A &=

3-H 2 2l 24k (3-bromobenzoic acid)(1.50 g, 7.46 mmol) 3} rert--4&
3] # &} 2 -1-7H5 2 4] ©] E (tert-butyl piperazine-1-carboxylate)(1.67 g, 8.95
mmol)& 0] 85k0] 447 AL Al 12] ¥ 291 B3 MY © 2 rerr )
4-3-B2 Rl )T H 271 -1-7HE A H o] E (tert-butyl

= A=

4-(3-bromobenzoyl)piperazine-1-carboxylate) & 5 3F S T} (2.75 g, 99% T&).

A2 rert - E 4-(3-(3-3tolEF Az R ST ol Iyl eI o el
7121 7] o] E (tert-butyl 4-(3-(3-hydroxyprop- 1-ynyl)benzoyl)piperazine
-1-carboxylate)2] A %

271 @A 1M 5 err- 9 4-(3-B 2 Rl 2 )3 H g7 -1- 7 A gl o] E
(2.75 g, 7.45 mmol)¢} = 2 3171 ¢+ 5 - (propagyl alcohol)(0.87 ml, 14.89 mmol)-S-
o] gt 7] Ao 19 @A 33 FA S WH O rer-E
4-(3-(3-3lo)| = E A Z 2 X o] dyull 2 )3 | g} X -1-7H5- A g] o] E (rerr-butyl
4-(3-(3-hydroxyprop-1-ynyl)benzoyl)piperazine-1-carboxylate) & 5 3} % T} (2.32
g, 90% T8).

GA 3 rert- T E 4 Q-G (AEAFEH S AT E ST o]l £
YI A 2R -1-FHE A O] E (tert-butyl 4-(3-(3-(methylsulfonyloxy
)prop-1-ynyl)benzoyl)piperazine-1-carboxylate)2] #| =&

A7) @A 2004 58 rer- R
4-(3-(3-stol EF A Z R (o] il 2= )T 9 e - 1-FHE A o] E (2.32 g, 6.75
mmol)e} W B ¥ d = elo] = (0.58 ml, 7.42 mmol)E ©]-&35}o] 47| A A] 4
18] @A 49} T WHO = terr-FE
4-G-G-(MEd I SADZ 2 T 1o )yl 2 )T o 23l - 175 A d] o] E (gert
-butyl 4-(3-(3-(methylsulfonyloxy)prop-1-ynyl)benzoyl)piperazine-1-carboxylate) =
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[218]

[219]

[220]
[221]
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TE53AR T (1.78 g, 63% T-5).

A 4 ter- T8 4-3-B-(N-F|d A etoln] EHySsEZ 5 o] Lyl Q)

o] 5] e} 21 -1- 752 #] o] E (fers-butyl 4-(3-(3-(N-phenylpentanamido
)prop-1-ynyl)benzoyl)piperazine-1-carboxylate)2] #| =&

7] A e 19] @A 104 53 N-sll d gl gholnbo] = (275 mg, 1.55
mmol) ¢} 37| WA 3 A F5 & rerr-F-E
4-3-B-(MEd EdSAHZ 2 2 o)yl 2 )3 o 2} 7 -1-7H5 A g o] E (982
mg, 2.33 mmo)E ©]-&sto] 7] Al 19 dA 5¢F FUAF W o R HF
AAER] tert-FE 4-(3-(3-(N
v A o] )3 2 2o dyull 2 ) 3 | 22 - 1-7H5 A 2 ©) E (rerr-butyl
4-(3-(3-(N-phenylpentanamido)prop-1-ynyl)benzoyl)piperazine-1-carboxylate) =
FE3FA T (323 mg, 70% 5.

SA S NI NGB (A FH I EhF ) ST S ) o] Wyl Erolmto] = (

N-phenvl-N-(3-(3-(piperazine-1-carbonvlphenvprop-2-vnvlpentanamide

(LMT-837)2] A =

A7) GA 4o A 53 tert-FE 4-(3-(3-(N
- gl ol ) 3 o1-o) Wyl 2= ) 1] | 24 - 1-7HE A E] o] E (323 mg, 0.62
mmol)E ©]-&3to] 7] AAld] 23 FUA WH O R HF FAES N-FIE-N
-3-3-(A A Z A -1-7 B ) H )3 8 520 o] W)y #l §rol il o] = (N-phenyl-N-(3-(3-(p
iperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) & <=5 &} S T (152mg, 58%
TH).

'H NMR (CDCl;, 400MHz) & 7.45-7.26(9H, m), 4.69(2H, s), 3.75-3.36(4H, br),
2.94-2.80(4H, br), 2.59(1H, br), 2.07-2.04(2H, t), 1.56-1.53(2H, m), 1.22-1.18(2H, m),
0.80-0.77(3H, t).

AA o 23, N-3-3-(4-v & I o & -1- 7R D)s ) L2 E 2.0l )N
-3 d # gko}n} o] = (N-(3-(3-(4-methylpiperazine- 1 -carbonyl)phenyl)prop-2-ynyl)-N-
phenylpentanamide) (LMT-838)2] #l| %

71 A AL 226 4 58 N-3ID-N
-(3-(3-(F # B} A - 1-7 B ) ) 2 ) o) yH ¥lofno] = (50 mg, 0.124
mmol) 2} ¥ F <8 5}o] =(37% in H,O)(1.5mD) S ¥ F4H2.0 ml)oll #<1 3, 100°
Coll A 7+, BH73to] 4A]2F 5 QF Rk T ¥h-& & 7<) stoll 558 H,
FAUER 8 N2.0 M) 78t 47883t o] &, Hol 2R 2o
slAshaL, & B A EE AFSITE £7]8H T& Fol o] st
"I 5 (MgS0.) &2 3-8 Al A 8kar o 7hgk 5, 7Hs) shell 55383t 7]
SHNS A7 49 A2 vE 718 9)(CH.CL:MeOH=20: ) & g A| 5} N
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[224]
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[230]

[231]

[232]
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-(3-(3-(4-M & 3] H 2} A 17 R )y e )32 8 520 ) N-w) d # kol nf o] T (N-(3-
(3-(4-methylpiperazine- 1-carbonyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) =
53 TH24 mg, 46% 8.

'H NMR (CDCl;, 400MHz) & 7.46-7.29(9H, m), 4.70(2H, s), 3.79-3.39(4H, br),
2.48-2.32(7H, br), 2.08-2.05(2H, t), 1.57-1.54(2H, m), 1.23-1.19(2H, m),
0.81-0.78(3H, ).

AA] o 24 N-3-(3-(4-oFe] A x 2 A3 o 2}l -1-7 R d)sl ) E 2 T 2-0]H)-N
-3 d # golno] = (N-(3-(3-(4-isopropylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)-
N-phenylpentanamide) (LMT-842)2] A %

371 Aol 2200 A 57 N-3 d-N
-(3-(3-(F) # B} -1-7F B ) B ) 3 2 3 p-o) Iy# ol nfo] = (152 mg, 0.36
mmol) ¢} 2-0}0] @ %= 3Z 2 3t (2-iodopropane)(90 ul, 0.90 mmol)& ©] -85} 437]
Ao 58} FAdEd o R AT AYEQAN
-(3-(3-(4-otol X 2 A I v e} x1-1-7F R ) ol ) & 3220 W )-N-3| d gl o v}
o] = (N-(3-(3-(4-isopropylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) & 53} 31t} (67 mg, 40% T&).

'H NMR (CDCl;, 400MHz) 6 7.47-7.29(9H, m), 4.71(2H, s), 3.79-3.40(4H, br),
2.78-2.75(1H, m), 2.60-2.46(4H, br), 2.09-2.06(2H, t), 1.58-1.55(2H, m),
1.24-1.20(2H, m), 1.07-1.05(6H, d), 0.82-0.79(3H, t).

A A e 25. tert-1-E-4-(3-3-(N-(4-Z F 2 ¥ ) H gholm] o)L 2 32 _1.o]d
YAz 1) ] 2} 2 -1-7F2 7] 0] E (rerr-butyl 4-(3-(3-(N
-(4-fluorophenyl)pentanamido)prop- 1-ynyl)benzoyl)piperazine-1-carboxylate) (LMT
-887)9] Az

371 A el 169 BHA 104 58 N-(4-5F 2 =29 d)H ghofwto] = (275
mg, 1.41 mmol)2} /7] A Ao 229] ©7| 30| A =53 ter--E
4-3-GB-(lE A xd AN Z R o]yl 2 )3 #| 23] -1-7H5 4l 2 o] E (894
mg, 2.12 mmol) & ©]-8-35}o] J7] Al 19] dA| 59} LS P o R HFE
A ERN tert- B -4-3-3-(N
-(A-EF LR Gor E)Z 2 2 1o )yl 2 )3 #| e X1 -1-7HE A El o] E (
tert-butyl 4-(3-(3-(N
-(4-fluorophenyl)pentanamido)prop- 1-ynyl)benzoyl)piperazine- 1 -carboxylate) =
FE3FA T (625 mg, 85% 8.

'H NMR (CDCl;, 400MHz) & 7.33-7.20(6H, m), 7.09-7.06(2H, m), 4.62(2H, s),
3.66-3.31(8H, br), 2.00-1.97(2H, t), 1.52-1.49(2H, m), 1.47(9H, s), 1.18-1.13(2H, m),
0.76-0.73(3H, t).
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[234]
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AAL A 26, N-(4-FF L2230 H)-N-3-G-(3 o 2h - 1- 7 ol ) 2 2 2
-2-o] ) # gloln}o] = (N-(4-fluorophenyl)-N-(3-(3-(piperazine
-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-888)2] A| 2=

&7 AA e 2590 M =53 rer--E -4-(3-(3-(N

-G-EF R d)Agoln E) 2 e T ool )yl )3 9| 2Fx]- 17 A E o] E
(762 mg, 1.46 mmol)Z o] -&-3}o] A7) Ao 23} TUS W o 2 HE

A& N-(4-EF L2 E)-N

-(3-3-(F F Rl -1-7 R ) B ) 2 2 2o )y Hl kol nfo] &= (N-(4-fluoropheny])-
N-(3-(3-(piperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) & 5 3} T}
(356mg, 58% 5.

'H NMR (CDCl,, 400MHz) & 7.39-7.29(6H, m), 7.17-7.14(2H, m), 4.70(2H, s),
3.77-3.39(4H, br), 2.98-2.85(4H, br), 2.08-2.05(2H, t), 1.60-1.54(2H, m),
1.25-1.19(2H, m), 0.84-0.81(3H, t).

AA o] 27 N-(4-5F LE2 9 H)-N-3-(3-(4-olo] =X 2 E T 7 e} 7] -1-7h =
)3 )3 2 32 2 o] )# grolnfo] = (N-(4-fluorophenyl)-N
-(3-(3-(4-isopropylpiperazine-1-carbonyl)phenyl)prop-2-ynyl)pentanamide) (LMT-
889)9] A=

g71 A el 2600 M 5 G N-(4-EF 29 d)-N
-B3-G-(A A F A -1-7 R D) ¥ ) 2 T o) Wy# ghofrho] = (150 mg, 0.356
mmol) ¢} 2-0}0] @ %= 3T 2 3t (2-iodopropane)(53 ul, 0.534 mmol)& ©]-&35}o] 7]
Al 59k A U oR HE A=A N-G-EF L2 E)-N
-(3-(3-(4-oto) AZ 2 H 7 - 1-7F R )| )R o] yH rofrto] = &
FE3FA T (66 mg, 40% 8.

'H NMR (CDCl;, 400MHz) 6 7.37-7.29(6H, m), 7.16-7.13(2H, m), 4.70(2H, s),
3.79-3.39(4H, br), 2.75-2.73(1H, m), 2.59-2.45(4H, br), 2.07-2.04(2H, t),
1.58-1.55(2H, m), 1.25-1.21(2H, m), 1.06-1.05(6H, d), 0.84-0.81(3H, t).

AA o 28. N-(3-(4-3Fo] =5 A 3l ) T 2 Z p-o] o)-N-3l| d H gholrfo] = (N
-(3-(4-hydroxyphenyl)prop-2-ynyl)-N-phenylpentanamide) (LMT-890)2] A =

WA 1 NGRS 2 o) d)ol I = (N-(prop-2-ynyDaniline) 2] A%

old# (2.94 ml, 32.21 mmol) 2} ¥H:HEF (4.90 g, 35.43 mmol) &
ol Evtol EE (40 mholl 51 T, 54 F<t awtatgith 7] 3 Eol
237 B 2 nlo] = (propargyl bromide)(3.05 ml, 35.43 mmol)E 7}5}aL,
2ol A 1741 7F F -t Rk glet, wh-g-og o] Haho] A S A g,
stoll F=atth A7) w5 S A7 A7 AErE I3 Y] (Hex)®
A A sho] N-(Z &2 -2-0]d)old H(N-(prop-2-ynyDaniline) & 558+ o} (2.23 g,
53% ).

.I_z
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A 2 N N-(E R 30 o) sl erofwt o] = (N-phenyl-N
-(prop-2-ynyl)pentanamide) 2] A &

A7) A 104 253 N-(ZZZ-2-0]d)ol I (828 mg, 6.31 mmol)
W 2 Z 2 2ko] = (valeroyl chloride)(1.53 ml, 12.62 mmol) S o] &-3}o] 4}7]
AAel 1o GA 13 AT g o 2 N d-N-(E R E -0 ) F fofmto] = (N
-phenyl-N-(prop-2-ynyl)pentanamide) & 553+ T (1.29 g, 95% T+5).

TA 3 N-B-(d-stol=FAl o) E 2 3 2 o)) N-sf| d g gholufo] By
-(3-(4-hydroxyphenyl)prop-2-ynyl)-N-phenylpentanamide) 2] #| %

g7 @A 20l A 53 N-3l d-N-(E 2 Z2-0] ) H gro}n}o] (550 mg, 2.55
mmol) ¢} 4-0}0] @ =735 (4-iodophenol)(422 mg, 1.92 mmol)-& E ] ol & o}lwl(15
ml)el] 51 &, 5% 5k wRks it 4] Z3El
H] 2~(E g 9 d ¥ )2 ebE (D) tho] 2 2 2ko] =(89 mg, 0128 mmol)2}
2 9 =37 2(D) (49 mg, 0.255 mmol) S 7}8}aL 50°Col| A 7}, 3H-5}o] 541 7F
Sob wukat ek whg-ol g AL o A Wzt T kel shol] 533 5], PolA

PAFE ol obaHlo B oA s, £ R AR ER AR 47180 52

of F529] B2} vk 1ul 7 (MgS0) © & -2 Al 713k ar o) 5, ¢k shel
ol A7) w5 A& A7t A A2 vt E 8 3 (Hex:EA=10:1)3
AAste] 2 A= N-B-(@-slo]| =FA A D) Z 232201 d)-N

-3 d 9l gFoln} o] =(N-(3-(4-hydroxyphenyl)prop-2-ynyl)-N-phenylpentanamide)
T53A T (590 mg, 75% T5).

'H NMR (CDCl;, 400MHz) 6 8.15(1H, br), 7.47-6.83(9H, m), 4.66(2H, s),
2.13-2.10(2H, t), 1.60-1.54(2H, m), 1.22-1.17(2H, m), 0.80-0.77(3H, t).

AA 4 29. 2-(4-G-(N-3l d A gholr] 52) ST 2 3 _-o] o) 7 5 A ol A EAL
(2-(4-(3-(N-phenylpentanamido)prop- 1-ynyl)phenoxy)acetic acid) (LMT-891)2] A =
AL o™ 2-(4-GB-(N-Al d H ghofr] ) E g - o) Wy d| = Aol A o] E
(ethyl 12—14—13—1N—phenylpentanamldolprop 1-ynyl)phenoxy)acetate)2] A =&
&7 A Aol 28914 =53 N-3-(4-3f o] ES A v )22 2 2.0 H)-N
- d #gholrlo] = (590 mg, 1.92 mmol) 2} ©HAHZHE (796 mg, 5.76 mmol)-S
ol E}ol ER (15 mholl 59 &, 304 Fot ke oh Ay £ Eof o e
B Z Fol A€ o] E (ethyl bromoacetate)(0.23 ml, 2.11 mmol)E 7}5}aL, /2ol A
1741 ok muksk Rk, iSOl ol hake] 1A & A G F, 23t
5% 5, Aozl ALE o F b o ER S A e, B AR EE
AR, §7180) 38 Wol 3] B 1 FMES0NLE 2
A7sk o) 2k 5, 71k shel skl eh Y] %o bl A
AZvE 18 9 (Hex:EA=10:)E g A 31 o € 2-(4-(3-(N
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sl ol n] 1232 2 32.10] )5l 25 Ao A 6] 0] E (ethyl 2-(4-(3-(N
-phenylpentanamido)prop-1-ynyl)phenoxy)acetate) & <5 3} % tF (530 mg, 70%

T8).

TA 2: 2. (4-G-(N-sld N etolu] ey 2 3 | o) I 5 AN O M EAY 2-(4-(3-(N
-phenylpentanamido)prop-1-ynyl)phenoxy)acetic acid)2] A %

871 A 1A =53 ol 2-(4-(3-(N

-dd dl gholn] )3z 2 52 _1-o] sl = Aol Al Bl o] E (530 mg, 1.35 mmol)E
N EHE (15 mDoll <1 5, Lo A 53 &t wwkatglvh. A7) £3HE<l 2N
TAFE Y EH (NaOH)(0.50 m)& 7Ha}aL, 80°Coll M 7+, ghi7-8fo] 3AIE &<t
AHEEF T, B o8 Aol A %ﬂ S atell w5 H, o3 AALE
e ofM o] ER s A stal, = R AFEE AFSAT /7180 T8 Eo}
2] A1 5 (MgS0,) S 2 %‘*l"i—% A A EFaL o 7HeF 5, 7St Sl
SESAT V] w5 A2 AT ﬁ% =1 =2vkE 12 9] (CHCl
:MeOH=100:) 2 A5t HF A=< 2-(4-(3-(N

-3 d  gkoln] 1) 3z 2 571 o] W) 3| 5 Al Yol Al EAH2-(4-(3-(N-phenylpentanamido)
prop-1-ynyl)phenoxy)acetic acid)= 53 % TF (246 mg, 50% 7).

'H NMR (CDCl;, 400MHz) 6 7.47-6.78(9H, m), 4.68(2H, s), 4.58(2H, s),
2.11-2.08(2H, t), 1.58-1.53(2H, m), 1.23-1.18(2H, m), 0.81-0.78(3H, t).

AA ¢ 30. tert-FE 4-(5-G-(N-F 5ol )T 2 2 1-91-1-) ¥ FH& =
)3 #] 2k 2-1-7H52 F] ©] E (tert-butyl 4-(5-(3-(N-phenylpentanamido
)prop-1-yn-1-yl)picolinoyl)piperazine-1-carboxylate) (LMT-834) 2] A =

7] AA e 289] @A) 20 A 5 3 N-3l I -N(ZE -2 0] ) gl gholmto] = o}
tert- & 4-(5-B 2 W 9] F ] &= )3 7 2} xl-1-7Hg A ] o] E (86 mg, 0.4 mmol)E
o]-galo] A o] 289 ©A| 33 FAZ HH & o] &5to] HE AAER] rer-FE
4-(5-B-((N- A gholm] 1) 2 32 1-91-1-) 3] F-] =) ] | & - 175 A )
o] E (tert-butyl
4-(5-(3-(N-phenylpentanamido)prop-1-yn-1-yl)picolinoyl)piperazine-1-carboxylate) =
FE3FA T (36mg, 35% 5.

'H NMR (400MHz, CDCl;) & 8.43(s, 1H), 7.64(dd, 1H),7.54(dd, 1H), 7.36(dd, 3H),
7.18(m, 2H), 4.68(s, 2H), 3.69(br, 2H), 3.53-3.38(br, 6H), 2.01(m, 2H), 1.52(m, 2H),
1.39(s, 9H), 1.18(m, 2H), 0.73(t, 3H).

AA o 31, N-3D-N-3-(6-(] | &} 7 - 1-7h I ] -3- ) Z 2
-2-¢1-1-&) Al gkoln} o] = (N-phenyl-N-(3-(6-(piperazine- 1-carbonyl)pyridin-3-yl
)prop-2-yn-1-yl)pentanamide) (LMT-835)2] A=

A7) A AL 30004 =53 rer- -8 4-(5-3-((N
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- o] 52) 3 2 32 1-Q1-1- )] 2] I )] | e Rl -1- 7 A o) E (35
mg, 0.69 mmol)E oFA| EYo] EXH (15 ml)ol] 91 3 AF-2o A 5% &<t
WHEEI T} A 7] Z3Eof tho] 24t (dioxane)d 313k Slo| =2 E 2 dlo] =
(4N)(3.73 m) & 7hstaL, & 250l A 1A17E 304 & <¢F alRka ol vt whg-oll S
st atell sFoka Aojxl IALE Ay A| AmvtE g9 (CH.CL
:MeOH=50:1)= A A5t HF A =2 N-3ld-N
-(3-(6-(F F 117 ) ¥ 2] W3- ) S & 52 91 1- )y Al ol mfo =
(N-phenyl-N-(3-(6-(piperazine-1-carbonyl)pyridin-3-yl)prop-2-yn-1-yl)pentanamide)
E $539 0} (18 mg, 64% 8.

'H NMR (400MHz, CDCl;) 6 8.43(s, 1H), 7.66(dd, 1H), 7.49(dd, 1H), 7.36(dd, 3H),
7.21(m, 2H), 4.67(s, 2H), 3.70(br, 2H), 3.48(br, 2H), 2.90(br, 2H), 2.81(br, 2H),
2.01(m, 2H), 1.49(m, 2H), 1.17(m, 2H), 0.73(t, 3H).

A A & 32. N-(3-(6-0}0]| A 2 D3 H &7 -1-7H. ) 3] 8] H-3-Y) L & 3
2-%1-1)# golnt o] = (N-(3-(6-(4-isopropylpiperazine- 1-carbonyl)pyridin
-3-yl)prop-2-yn-1-yl)-N-phenylpentanamide) (LMT-836)2] A =

71 AA el 31 A =53 N-2d-N
-(3-(6-(F F - 1-7F R ) 9] g H-3-2) 2 2 52 2-91-1-2) #l
0.14 mmol) ¢} B2 EH (27 mg, 0.316 mmol)-2 & 2ol A %ZM Edl ?fr, NN
-thol W ' X Folrto] = (DMF)(2 mDE Wil 1A} &t wuks} gl th, A7
L3}E o) 2-0}0] %3 Z 3 (2-iodopropane)(30 ul, 0.316 mm: 5
A7 G 5, 60°Coll M 7R, H57-5F0] 244 2F 5 ke i), Wb o & Af
W7k 5 7hek ahol S R, Aol 1 ALE e ol o] E R A8 w, & Y
g EE AFSAN 78 S Eof o] sMhvid 5 (MeS0) S &

S Al71skaL o gt 5, A el s HeltE V] s E5 e At
Aq A 2vE 18 9] (Hex:EA:MeOH:TEA=12:12:1:0.1) 2 A 3}o] & &
BdERJAN
-(3-(6-otol X 2 F ¥ v e} - 1-7F R d)d 2 W3- TR Z 0911 )yl ghol}

ol =

Fﬂ
o
o
2
)
L
[
o~
O
N
9
3
g

=5

o

N

)

o

I3

e

o do
lo

(N-(3-(6-(4-1sopropylpiperazine- 1 -carbonyl)pyridin-3-yl)prop-2-yn-1-yl)-N-phenylpen
tanamide) & 53T} (32.3 mg, 51% T8).

'H NMR (400MHz, CDCl,) & 8.44(s, 1H), 7.65(dd, 1H), 7.51(dd, 1H), 7.39(dd, 3H),
7.22(m, 2H), 4.68(s, 2H), 3.74(br, 2H), 3.52(br, 2H), 2.67(m, 1H), 2.55(br, 2H),
2.41(br, 2H), 2.02(m, 2H), 1.50(m, 2H), 1.15(m, 2H), 0.98(d, 6H), 0.74(t,3H).

A Al o] 33. NN-t}o] | & -4-(3-(N-3-FF 23 )FEfol ]| E)Z =2 >
-1-%1-1-&)wll = ofnfo] = (N, N-diethyl-4-(3-(N-(3-fluorophenyl)pentanamido)prop-1-
yn-1-yl)benzamide)2] A| Z=(LMT-926)
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Al 1482 NN-THolo €Wl = ol & (4 bromo-N,N-diethylbenzamide) 2]
AZ

4-B 2 9l 2 14} (4-Bromobenzoic acid)(5. OOg, 24.9 mmol)= NN
-t}o] e 32 &0} o] =(100.00 ml)ol] =<1 F tho]olo] AZ 2 FHolwl (13ml, 74.6
mmol)S 7+t ittt 7] EhEol 1-8lo| =AM R E g o=
3to] = ¢ o] E(1-hydroxybenzotriazole hydrate)(7.15 mg, 37.30 mmol) <}
1-o &-3-3-tho] "ol = Z 2 F)Zh B thol o|nfo] = slo| R F R o] =
(1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride) (5.04 mg, 37.30
mmol)S 7}&F 5] 53 FoF wukslglth A y] £33 Eof tolo|Eoelwl
(diethylamine)(3.1ml, 37.3 mmol)-& 7}3F 3, 7] &35S -2 A 12417+ 59t

W EESF T HhE- ol g ZhQE Slol] HH8kal dojxl IAE HolEreve®
saetar, = 2 Age 2 AN 7718l S Kol e
FAE I E(MgS0,) o & i Al A skaL o 3 5, 7He) sl 553k
A7 sENe AYrhd A4 A2vtE 1w Y)(Hex:EA=3:1)2 A A 5]
4-B 2 _N N-t}o]of &l il = o}m}to] = (4-bromo-N,N-diethylbenzamide) =
FEIFA T (570 g, 89% 8.

WA 2 NN-TlolofEl 4. (3-lo] = F AT w T | o)Wl =olrlol & (NN
-diethyl-4-(3-hydroxyprop-1-ynyl)benzamide)2] A &

71 A 14 4253 4-B 2 RN N-To] o el Wl = o}wfo] =(5.70 mg, 22.3
mmol) ¢} 3 2 3} ¢k 57 2 (propagyl alcohol)(2 60 ml, 44.5 mmol)-S
E glo & o}l (100.00 mhell =<1 F, 54 &<t algkalglv}. 7] =0l
v 2~(Eg v d L9 Z kw0 ool ﬁf*’-—a]rol T(1.60 mg, 2.23 mmol)<}
223} 7-2](I1)(1.60 mg, 2.23 mmol)E 7}5}Fal 60°Coll A 714, 375l 174 3F
ok SLAHSl ), g oS Aol W2t 25 sl 55 A, 2o)7)
WALE ol El oAl o B S Al aa, & % AR EE ARG 7180 £
o} 5 5:9] Gk Tul 4 (MeS0). 0% 4+ -2 A 7183 o] 33t 5, 2} sl
5 a9leh, 47 5 Hel S AelohA Al AR bE 1) 3 (HexBA=L:)
A sto] NN-tho] o €-4-3-3lo] = EA| &2 Z_1-o] d)yd| =o}nlo] = (NN
-diethyl-4-(3-hydroxyprop-1-ynyl)benzamide) &S 5 3} 31 TH(5.16 mg, 99.9% 7).

t

WA 3 3-(4-(NN-TLol gl vt Ent R o s Yh)SE 25T 0. o] Y WETA E o] E
(3-(4-(diethylcarbamoyl)phenyl)prop-2-yn-1-yl methanesulfonate)2] A%

N,N-t}o] ol 8l -4-(3-3}o| = EA| TR 3] olé)ﬂi Zolm}lo] = (5.16 mg, 22.3
mmol)& tho] 2 Z W EH100 ml)oll =2 F A Holl A WA H . 7]
Z31 5o Eg] o] €lol71(4.80 ml, 34.4 mmol)S 7}k H 5% FoF wukE vl
& 2o A W gk ¥ d 2 7 ¢} o] = (Methanesulfonyl chloride)(1.95 ml, 25.2
mmol)E 7FataL, A 55 A7 e F, BV TF= 2 A2olA 305 F2t
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ol
-

H 32
ol
=
2
2
)
2
Sv
il
2
i
o
o,
£
=
o
m
it

ok whg el g 7hgt sl w5
Yobar, B R 2FEE ARG £7]80) F& o} Fael
}:LLﬂE’(MgSOQO 2 Fg Al star o] ghgt 5, 7Sk skl 58kt
|59 A7Hd 29 A2vtE 18 9 (Hex:EA=2:1)2 4 4] 5]
3-(4-(N,N-thol o & 7} =t eysl| )2 2 52 2.0 d B Z Y| o] E
(3-(4-(diethylcarbamoyl)phenyl)prop-2-yn-1-yl methanesulfonate)E =53} 31 U4 (4.2

ox ool o k|
rL 2T

N

mg, 59% T-8).

GA 4: NN-TFol o € 4-(3-(N-(3-EF R & 7| ) Efof ] &)L & 52

-1-91-1-eH)ull o}l o] = (N N-diethyl-4-(3-(N-(3-fluorophenyl)pentanamido)prop-1-

yn-1-ylbenzamide) ] A%

N-(3-&F =23 d)H grolnfo] = (200mg, 1.02 mmol)

Bl Ee)aho] =2 F (1000 mel] <1 F Aol A WA A 4] EFEo

%223 LHE B (73 mg, 3.06 mmol) S 7Hak F] 1A ZE Bk mwukaich e

5ol A 7] A 304 57 3-(4-(NN

_tholel & 7h 2 ub i ol)u Y) = 2 3 0 0] w] ¥ | 0] E (475mg, 1.54 mmol)&

hea, 41 % ?}%% 00l A 4412 Bk Sksh T, W o) & 7<) shol
Zota Aol HALE ol ZFREveto R S M, B Y AFER

AR, 57180 Z 2 wol 742 wm}:m]mMgsoo 08 F¥-g

A7 sk a o)k 5, 7hek sholl wEHheATh 4] HH el Aelhd A

AR vE 13 (Hex:EA=2:1)2 A A 8}o] NN

-tho] ol & -4-3-(N-3-EF 2 =8 ) d efoln| =) Z 2 521l - )yl = ol nto] =

N, N-diethyl-4-(3-(N-(3-fluorophenyl)pentanamido)prop- 1-yn-1-yl)benzamide) =

53} tH291.7 mg, 70% 4=£).

IH NMR (CDCl;, 500MHz) 6 7.43 (1H, t, /= 7.5 Hz and 15.0 Hz, aromatic), 7.33
(4H, m, aromatic), 7.09 (3H, m, aromatic), 4.71 (2H, s, CH,), 3.53 (2H, s, CH,), 3.23
(2H, s, CH,), 2.10 (2H, m, CH,), 1.59 (2H, m, CH,), 1.24 (2H, m, CH,), 1.10 (6H, m,
(CH;),), 0.83 (3H, t, J=7.5 Hz and 15.0 Hz, CH,).

A A 9 34. NN-t}o] ol E-4-(3-(N
-4-ZF 29 d)AEol ] )X 2 3L _1.91-1-)ywll = ofm} o] = (N,N-diethyl-4-(3-(
N-(4-fluorophenyl)pentanamido)prop-1-yn-1-yl)benzamide) 2] A| Z=(LMT-927)
N-(4-FF Q. 29 d)Fgroln}o] = (200mg, 1.02 mmol) X} 3-(4-(N,N
-tole e yt2utRE ) ) 2 20 wgHd E o] E
(3-(4-(diethylcarbamoyl)phenyl)prop-2-yn-1-yl methanesulfonate)< ©]-83}o] 47|
Al o] 339] WA 49] Y& o] &3]
N.N-t}o] ol d-4-(3-(N-(4-= F . 2 3 ) ol &) 2 32 1-Ql-[- )Wl = o} m}
O] Z=(N,N-diethyl-4-(3-(N-(4-fluorophenyl)pentanamido)prop-1-yn-1-yl)benzamide) =
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53 TH291.7 mg, 70% 5.

'H NMR (CDCl;, 500MHz) 6 7.31 (2H, d, J = 3.5 Hz, aromatic), 7.29 (4H, d, /= 3.0
Hz, aromatic), 7.15 (2H, t, J/ = 8.5 Hz and 17.0 Hz, aromatic), 4.71 (2H, s, CH,), 3.53
(2H, s, CH,), 3.23 (2H, s, CH,), 2.06 (2H, t, / = 7.5 Hz and 15.0 Hz, CH,), 1.57 (2H,
m, CH,), 1.22 (2H, m, CH,), 1.10 (6H, s, (CHs),), 0.82 (3H, t, /=7.5 Hz and 15.0 Hz,
CHs).

A Ao 35. N-(3-(4-(N,N-T}o] ol & A4 p 2 ) o ) 2 = 529 0] W )-N-
7 d #l g} o}w}o] = (N-(3-(4-(N,N-diethylsulfamoyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) ] Al Z(LMT-946)

A 1482 T NN-TLo] o & WAl A Folrto] &= (4-bromo-N.N
-diethylbenzenesulfonamide) ] A =

4-8 2 AE Y FEfo] =4- Bromobenzenesulfonyl chloride)(1.00g, 3.91
mmol)e tho]l S 2 2 | §H30.00 mh)oll =<1 F & S0l A WA AT A7)
Z of thole| ol Tl(1.19 ml, 11.54 mmol)& 7}3+ 5 5% & <F ulwks}al,
AR A, 7] ERES AL 12403 B ke deh, W gl e
Fell 55510 R0l ) AL ol S22 ROE 4 3k, E
= AAR s 718w S5 Fof T Syl 4r(MeSO) 2 &
A AsEaL o 2&F ), 2 o}oﬂ SEFT A7 w5 AE A vhA
2vE 23 3 (Hex:EA=3:1)% A A|3}o] 4-HEZ X -NN
-t} o] ol & ¥l Al /d 2= o} wi} o] = (4-bromo-N,N-diethylbenzenesulfonamide) &
FE53A T} (1.10 g, 96% 8.

'H NMR (CDCl;, 500MHz) 6 7.67 (4H, m), 3.23 (4H, q, /= 7.0 Hz), 1.13 (6H, t).

(NN DOV N T
9[_,{
ofi ﬂllo m'{[]

ot Mr ol o8 do
i

o

WA 2 NN-Tholo &4 3-gfo] = EA g 5z o] Wl Al H Folnfo] = (NN
-diethyl-4-(3-hydroxyprop-1-ynyl)benzenesulfonamide) 2| A==

A7 @A 1o)X 58 4-B 2 BN, N-tho] of & wil Al A = ofw o] =(500.00 mg,
1.71 mmol) ¢} = 2 312 2 57 E-(propagyl alcohol)(0.20 ml, 3.42 mmol)-&-
Eglo &bl (10.00 mhell 581 F, 5% &St alwkat it} 7] Z 3=l
H) (2 29l 3 2= 3y 2 e} () tho] 22 2o] ©(119.32 mg, 0.17 mmol) <}
2 2 =3} F2](1)(32.37 mg, 0.17 mmol)E 7}3}aL 60°Coll A 714, 3+5751 <
17A] 7 ZoF mukE} gt} uh-S ol A} oo A W7z & 7ok dlol] B33 5]
Bojd IS ol e oAl ER 3 At = 2 i%%i Al #sEA e
F7180 5 Wob F50] T F(MeS0) L2 - Al 731 o] 343t
=, 7} bl 55k 4] BE e Aelsha 2
A=A E 1Y 9] (Hex:EA=1: )& A A 31¢] NN

tho] ol W43} 0] £ 5 A L & 31 o] Wyl 4 A Eofuto = (NN
-diethyl-4-(3-hydroxyprop-1-ynyl)benzenesulfonamide) & =5 5} 31 tH(286.00 mg,
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63% T-5).
'H NMR (CDCl;, 500MHz) 6 7.66 (2H, d, J = 8.0 Hz), 7.42 (2H, d, J = 8.0 Hz), 4.44
(2H, s), 3.16 (4H, q, J = 7.0 Hz), 1.05 (6H, 1).

A 3 3-@-(WN-tol R )R E g ol W EFE T Hlo] &
(3-(4-(N.N-diethylsulfamoyl)phenyl)prop-2-ynyl methanesulfonate) 2] A =

A7) @A 2004 5 & NN
-t}ol ol & -4-(3-3}o] = EA 2 2 1o J)ull 4l A Fofno] = (273.00 mg, 1.02
mmol)< tho] F 22 W BH10 ml)oll 531 F Aol A FAAZ T 7] &0
Ed BO}‘:’](0 21 ml, 1.53 mmol) & 7}3+ F 5% FoF HPO}C’ﬂE} e

Zo=E ol 30 %9} ‘ﬂo}%iv}.
ol -5 UTO}J——’ Aol V\}*E‘ e ofAlH o] ER 5|4 &haL, &
AA st F718 v S5 ol 579 Ak vk 1d 5(MgS0,) & =
& AL o 73k H, 2] &l %370}035} A7 FEAE A4
A9 AEnE 18 3] (Hex:EA=2:1) & 4 A 3}o] 3-(4-(N,N
-Cholo @AM v R ehys ) 2 3 p-0)d W EHd E | o] E (3-(4-(N,N
-diethylsulfamoyl)phenyl)prop-2-ynyl methanesulfonate) & 5 3+ % T4(285.00 mg,
80% 8.
'H NMR (CDCl;, 500MHz) 6 7.73 (2H, d, J = 8.5 Hz), 7.53 (2H, d, J = 8.5 Hz), 5.05
(2H, s), 3.19 (4H, q, J=7.0 Hz), 3.12 (3H, s), 1.07 (6H, t).

HAl4:4-3-BeR e -0 W).NN-tfo] o e Wil Al 4] S olmto] =
14 13 -bromoprop-1-ynyD)-N,N-diethylbenzenesulfonamide) 2] A =&
F7] @A 304 =53 3-(4-(N,N-tho] ol d A sy )z = 2 2.0 d
A ¥ Y|o] E (260.00 mg, 0.75 mmol)
g} 5} o] = 2 F T(Tetrahydrofuran)(20.00 m)°ll =1 = & g-ol A WZA] #H )
5o A A7) 5 8] F B 2 n}bo] = (Lithium bromide)(196.28 mg, 2.26
mmol)2 7}3F 5] 4A 7F FoF wHkshgd o), vk o8- 7kl Sof) -5 Ed)ar Do R
ZALE ol " olAHI | ER S staL, & B A EE AHE . 778 F&
1= 0} T At I FE(MgS0) & 2 2 Al 7 shar o 3k 5, 2k el

ottt A7) w5 NS HE 2 GASte] 4-3-HEFIZE I -0 d)-NN

E}O] of &l il 4l A & o} m} o] = (4-(3-bromoprop-1-ynyl)-N,N
-diethylbenzenesulfonamide) & % 3} 1 T.(240.00 mg, 97 %)

]
1E

&2

ki
o mrﬂo

SA 5 NN-tolod 4G dolu )T ' 32 -] o) Wyl Al A Fofmto]l = (NN

-diethyl-4-(3-(phenylamino)prop-1-vnyl)benzenesulfonamide 2] Al Z
7] A 4ol M 5 4-3-BEEEZZ I _[.0]Y)-NN
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-t} o] of] & il Al Ad 25 o)} o] =(248.00mg, 0.75 mmol) <}
EERA - 7F R Y| ©] E(Potassium carbonate)(93.98 mg, 0.68 mmol) &
o} A 1} o] E & (Acetonitrile)(15.00 ml)ol] ¢ 30% &<F nmwks it A
Z3tE o} H(aniline)(0.06ml, 0.68 mmol)S 7Fg+ 7 A2l A 9A] ZF 5 <t
W Hbal Qe Wk o & Q) el F53kal Ao X AL o e oA H ol ER
A, E B AFER AHER 78 F& Fof Fpe
"1 95 (MgS0,) & & G 3-& Al 718t ar of #hek 7, S} skl 553l
7] s Zole el 7 A9 A wnbE 189 (HeEA=2: 1) 4 Al 8ho] NN
Tho] ol &-4-(3-( o} 1] 30) 2 = 3 o] W yul 5141 Eofwto] 1 (VN
-diethyl-4-(3-(phenylamino)prop-1-ynyl)benzenesulfonamide) & =5 &} % TH(190.00
mg, 81% T5).

'H NMR (CDCl;, 500MHz) 6 7.71 (2H, d, /= 8.5 Hz), 7.46 (2H, d, J = 8.5 Hz), 7.23
(2H, 1), 6.80 (1H, t), 6.73(2H, d, J = 7.5 Hz), 4.15 (2H, s), 3.21 (4H, m), 1.10 (6H, t).

=

Olt

ox o ok
LI

A 6 N-(3-(4-(N.N-t} o] °ﬂFMUrU o L) SE D o] Y).N-

-phenylpentanamide) 2] A%

A7) GA 504 =53 NN

-thol ol ¥l-4-(3-(d d o} 1)L 2 3| o] ywll 4l A Eofnto] = (174.00mg, 0.51
mmol)S tFo] 2 2| ¥H(15.00 ml)ol] 51 5 &S0l A WA AT A7
S35 Eg]o€lolrl(0.14 ml, 1.02 mmol)2 7} 5 5% & QF w3t
22 2o A vty 2 £ & 2}o] = (valeroyl chloride)(0.06 ml, 0.53 mmol)E
= A F, AT EFEE Aol A 4A 1 E et wkE it
HHS- NS 7ot aholl w538t Dol AL E to| S22 vgto 2 gt &
A A st F718 ) & Bob T2 kv 1d 45(MgS0,) S =
S A7 star o gk F, 7Sk shell sl A w5 A s Ak
Aq AZvE 18 3] (Hex:EA=2:1)2 4 A &}o] N-(3-(4-(N.N

-tholof el d mh ) u )X &2 2 2 o] W) N-5] d F E}oml o] = (N-(3-(4-(N,N
-diethylsulfamoyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) & 53} % TH(153.00

Hn:

mg, 70% T5).

'H NMR (CDCl;, 500MHz) 6 7.74 (2H, d, J = 8.0 Hz), 7.51 (4H, m), 7.43 (3H, m),
473 (2H, s), 3.21 (4H, 5), 2.11 (2H, 1), 1.52 (2H, m), 1.21 (2H, m), 0.10 (6H, 1), 0.80
(3H, t).

DA 4 36. N-(3-(4-(N-oFo] A 2 g vp 5 )3 ) E 2 32.2-0]d)-N-
7)) d # el o}nfo] = (N-(3-(4-(N-isopropylsulfamoyl)phenyl)prop-2-ynyl)-N
-phenylpentanamide) ] Al Z(LMT-947)

“A1:482 5 Nolo] AT w AW AME Folnto]l = (4-bromo-N
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-isopropylbenzenesulfonamide )] A&

4-8B 2 @l Ad ¥ d # =2 2} o] = (4-Bromobenzenesulfonyl chloride)(1.00g, 3.91
mmol)$ t}o] & 2 Z ¥ ¥H(10.00 ml)ol] <1 F 7] 3o
ofo] 43 7 H o}l (0.40 ml, 4.69 mmol) ¥} 3] 2] H(0.41 ml, 5.09 mmol)-& 7}
ol A 241 ZE 5 F awka} vk, jhg-ol 8- ZhS) Shell wFstkal ol Xl AAE
tolgmmueto 7 3|4 shal, & W AFEE AFHSAH. #7180 58 Fof
o] v Id] 4 (MgS0y) & 2 7S Al 7] ehar o 73k ), <t sl
SEHEAT AV sHNES Aot A1 ArvtE 2 9 (HexEA=3: 1) &
A 8lo] 4-B 2 P _N-o}o] A X 2 A A A Eoflnto] = (4-bromo-N
-isopropylbenzenesulfonamide)E 5 3} 1 T}, (730.00 mg, 67% T-8&).

'H NMR (CDCl;, 500 MHz) 6 7.76-7.64 (4H, m), 3.47 (1H, m), 1.09 (6H,d, J=7.0
Hz).

CHA 2 4-(3-8} o] = EA] L L _|_o]Y) N-0}o] A Z T WA A Eolnjo] =

4-(3-hydroxyprop-1-ynyl)-N-isopropylbenzenesulfonamide) 2] A| &

A7 @A 1o A 53 4.8 2 W _N-o}o] A 2 Wl A A Eolnfo] =(500.00
mg, 1.80 mmol)2} = 2 3}2 ¢+ 57 8(propagyl alcohol)(0.21 ml, 3.59 mmol)<-
o]-gste] A7 A Aol 359 @A 29} FAZ o
4-(3-3po| EE A 3 0] W)-N-o} o] £ 2 W w4l A Eojwlo] =
(4-(3-hydroxyprop-1-ynyl)-N-isopropylbenzenesulfonamide) & = 8} %1 t1(420.00

mg, 92% T5).
'H NMR (CDCl;, 500MHz) 6 7.81 (2H, d, J=8.0 Hz), 7.49 (2H, d, J=8.5 Hz), 4.51
(2H, s), 3.44 (1H, m), 1.06 (6H, d, J = 6.5 Hz).

HA3:3-@-N-otolax AR )R E-D ol HEFE T Yo E
(3-(4-(N-isopropylsulfamoyl)phenyl)prop-2-ynyl methanesulfonate)®] A &

37 GA 20 A 55 4-(3-3fo| EH AL EE (-0 H)-N
-o}o] 43X 2 Al Al A Eofnto] = (410.00 mg, 1.62 mmol) 9}
W ¥HA 3 E 2 2 o] I (Methanesulfonyl chloride)(0.14 ml, 1.78 mmol)< ©]-8-3}¢]
&1 AAl el 352 @A 3¢} 5 A3 WY 0 =2 3-(4-(N
ool xR AH AR A d)E R Z -0l d WEHd X0 E (3-(4-(V

= A

-isopropylsulfamoyl)phenyl)prop-2-ynyl methanesulfonate) S 5= 5} 1 TH 330.00

mg, 61 % ).
'H NMR (CDCl;, 500MHz) 6 7.86 (2H, d, J=8.5 Hz), 7.59 (2H, d, J = 8.5 Hz), 5.10
(2H, s), 3.47 (1H, m) 3.17 (3H, s), 1.08 (6H, d, J = 6.5 Hz).

S A 4:43-HE XX EI 10|y N-olo]| L ZHul A Folnjo] =
14—13—br0moprop—1—yny1)—N—isopropylbenzenesulfonamide)j A 2
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A7) @A 30) A 5 3-(4-(N-oto] AL 2P AR o)u| )T 2 Z ) ol
| ¥Hd ¥ ) o] E (210.00 mg, 0.63 mmol) ¢} 2] F ¥ & n}o] = (Lithium
bromide)(165.00 mg, 1.90 mmol)2 ©]-&3}] 7] A Ao 359 v 48} A3l
MR O B 4(3-H 2T R [ oY) N.o}o] A 2 A A Eolnjo] =

=

(4-(3-bromoprop-1-ynyl)-N-isopropylbenzenesulfonamide) & =53} $1 ©H(190.00 mg,
95% =&).

GA 5. NofolATE A4 G (It ) ' 32| o] )Ml Al Folmfol = (N
-isopropyl-4-(3-(phenylamino)prop-1-ynyl)benzenesulfonamide) ] A

37 DA 4l A 5 4-3-HE B I EIE |0 )N
-olo] A4 2 Full A A Folnlo] = (199.00 mg, 0.63 mmol) 2} ©fH & (aniline)(0.05
ml, 0.57 mmol)= ©]-83}0] 7] Al 358 @A 59} FAF WPz N
obol X B2 E A 3-(d dopr| 1) 2 1o d )yl Al A FEofnfo] = (N
-isopropyl-4-(3-(phenylamino)prop- 1-ynyl)benzenesulfonamide) & 53} $ (157

mg, 83 % I-5).

'H NMR (CDCLs, 500MHz) 6 7.80 (2H, d, J = 9.0 Hz), 7.50 (2H, d, J = 8.5 Hz), 7.25
(2H, m), 6.82 (1H, t), 6.76 (2H, d, J = 8.0 Hz), 4.64 (1H, d, J = 8.0 Hz), 4.19 (2H, s),
3.45 (1H, m), 1.06 (6H, d, J = 6.0 Hz).

A7 6 0 N-(3-(4-(N-O} 0| AT 2 A A I} W N 9| I)ST =2 52 0 o] ) N-
¥ d #l elolnto] = (N-(3-(4-(N-isopropylsulfamoylphenylprop-2-ynyl)-N
-phenylpentanamide) 2] A%

&7 GA 204 =5F N
oo A B g 4-(3-(H o}n] 1) S B ST _1-0] Wyl Al A 3 olw o] =(150.00 mg,
0.46 mmol) ¢} 2| 2 & 2 2} o] = (valeroyl chloride)(0.06 ml, 0.48 mmol)<
o]-&&to] 7] DAl 359 A 69} FUTF WHH = N-(3-(4-(V
ofo) A 2 A R ) e g 232 -2-0] d)-N-3)| d F ghotato] = (N-(3-(4-(N
-isopropylsulfamoyl)phenyl)prop-2-ynyl)-N-phenylpentanamide) =
53} t}.(94.00 mg, 49.5 % 8).

'H NMR (CDCl;, 500MHz) 6 7.78 (2H, d, J = 8.5 Hz), 7.51-7.37 (7H, m), 4.72 (2H,
s), 3.33 (1H, m), 2.10 (2H, t), 1.51 (2H, m), 1.19 (2H, m), 0.99 (6H, d, J = 6.5 Hz),
0.78 (3H, t)

AA & 37, terr-E 4-G-(N-9 A gFop] &) 2 52191 1-)yl Z=of] ]
E (tert-butyl 4-(3-(N-phenylpentanamido)prop-1-yn-1-yl)benzoate) 2] A Z(LMT
-1012)

A 1 N-sl gl ebol et o] & (N-phenylpentanamide) 2] A £

o}d ¢ (aniline)(10.00 ml, 107.40 mmol)S t}o| 2 2 2w BH(150 ml)ol] =<l ¥
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[341]

[342]
[343]

[344]

[345]

[346]
[347]
[348]

Aol A WA T 7] E3FEol Eg] ol ' olRl(30.00 ml, 214.80 mmol)<
7Hsk B 5% &9t ﬂ‘ﬂ' AT A2 5ol A HL'L’ﬂf*’-—O] ﬁf:,_a}o] 1:(valeroyl
chloride)(16.00 ml, 128.90 mmol)E 7}
280 A 24 2E B9k kST W o2 7] R
Gelzzerltiow 4k, & R AR AR a9t 4780 & wo)
4] Bk 2] 48 (MgS0,) 2 2 -5 Al 7]

=3t A7) wEAS A A A g2 v E a8 3 (Hex:EA=10:1) 2
A Zﬂ sho] N-3|d #l glolwl o] = (N-phenylpentanamide) E -5 3 TH(19.1 g, 99.9%
TH).

'H NMR (CDCl,, 500MHz) 6 7.55 (2H, d, J = 8.0 Hz, aromatic), 7.29 (2H, t, J=7.5
Hz and 15.0 Hz, aromatic), 7.09 (1H, t, /= 7.0 Hz and 14.5 Hz, aromatic), 2.35 (2H, t,
J=8.0Hz and 15.5 Hz, CH,), 1.70 (2H, m, CH,), 1.37 (2H, m, CH,), 0.92 (3H, t, J =
7.0 Hz and 14.5 Hz, CH;).

A2 NI N (R 291 1- ) F ol ul o] = (N-phenyl-N-(prop-2-yn
-1-yl)pentanamide) 2] A%

A7) @A 104 G253 N-3 d ll eholabo] =(19.10 g, 107.40 mmol)S N,N
-tho] W & ¥ E-oln}o| =(DMF)(100 ml)ol] =o)L ¥ A1 & A A %3kt &
T3} Y E F(sodium hydride)(5.20 g, 214.80 mmol)-& % sl 4| 7}Fgk 2, 24| 7+
EQF WHESH T, 7] E3Eo B 2R3} i 2 91 = 7 (propagyl bromide)(18.10
ml, 214.80 mmol) & 7}3}aL, & 3ol A 241 7E F <t ks ST, vh-E- o
ool B2 7He T, o | obAFlo B A sha, B L A ER
AR 77160 52 o} o] FATE U4 (MeS0). 0 R -2
A7 o] 2k 5, S shell s EskeArh 7] s HNE AelAba A
EI_EH}E:LEHE](HG:X'EA—QDE g A8kl N-71-N
-(3Z2-2%1-1-¢)# gFolm} o] = (N-phenyl-N-(prop-2-yn-1-yl)pentanamide)(19.20 g,
83% 8&).

'H NMR (CDCl;, S00MHz) 6 7.42 (2H, m, aromatic), 7.37 (1H, d, J = 7.0 Hz,
aromatic), 7.26 (2H, m, aromatic), 4.47 (2H, d, /J=2.0 Hz, CH,), 2.03 2H, t, J=7.0
Hz and 15.5 Hz, CH,), 1.53 (2H, m, CH,), 1.20 (2H, m, CH,), 0.77 (3H,t,J=7.5 Hz
and 15 Hz, CH,).

WA 3 tert-FE 4-0) 0] =Wl 2 o] o] E (zert-butyl 4-iodobenzoate) 2] Al 2=

4-Q @ %Wl 2 4k(4-iodobenzoic acid)(1.00 g, 4.00 mmol)°l| 3 &} E] 2 (thionyl
chloride)(2.30 ml, 32.30 mmol) 3} N,N-T}o] W] &l 3 E-o} v} o] =(DMF)(15 ml)-S N.N
-t}o] W €l 3 Fo}nlo] =(DMF)(0.02 ml, 0.20mmol)E 7}k &, BES A& A4
A gkgk 2 75°CE 7Hd 3Hpsto] 1A1ZE &)t kst glok, w3 o & ke stoll
FZ5ta Dol FALS H E g}sfo] = &2 3F @h(tetrahydrofuran)(Sml)el) 35¢1 &




WO 2017/018750 PCT/KR2016/008069

[349]

[350]
[351]

[352]

[353]
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HEgsto| =2 o) 59 XLET tert-EEAFO| = 1 & ﬁo“(potassium tert
-butoxide 1M solution in THF)(4.5 ml)= g 5ol A %3 3] 7Fapar - - 5ol A
HEA] 7 ZoF W ulkalgl o), v ol 8- 71k Flof| ‘xZ3) a1 P o R HALE o €
obAlHlo| ER S| etar, = F AT E R AFEAT 78 & Kot
A2 45 (MgS0y) & =2 =35 Al 7 8har o 2k 7, 7t atell 5538kt
271 55N E A7 A9 A RvE 28 I)(Hex:EA=9:1) = 74 Al 5} o
2-(E|H[E A H)ol| & 4-0} 0] @ L=l Zof o] E(2-(trimethylsilyl)ethyl
4-iodobenzoate) S 55} TH14.00 g, 99.9% 5.

'H NMR (CDCl;, 400 MHz) 6 7.77 (2H, d, J = 7.5 Hz, aromatic), 7.69 (2H, d, J =
8.0 Hz, aromatic), 1.59 (9H, s, (CH;)5).

A 4 tert-FE 4-G-(N-3l| 3 Eroln] )T &2 52 1-Q1-1-2hWl ol o] E(rert
-butyl 4-(3-(N-phenylpentanamido)prop-1-yn-1-yl)benzoate) 2| A| 5=

7] @A 304 =53 rer-HE 4-0)o] Tl Zof| 0] E(4.90 g, 16.00 mmol)=
H Eg}slol = ?-_TrE}(tetrahydrofuran)(?)Oml)Oﬂ Q1 G- Mol A1 whA 200 4
T5 N-3 H-N-(CZ2-291-1-)d gholwlo] =(2.30 g, 10.70 mmol)S- 7}5Fal
WA E A A XS T Ao A 5ERE aRkg v ] E9tEol
o] ol W ¥l (24 mi), ¥] (=] 5 D F 29 Fehr thol & eho] =(75.00
mg, 0.10 mmol)e} & 2 =3} 7-2](I)(41.00 mg, 0.21 mmol)E 7}8}aL 420l A
1641 3F B3k ksl T} 7t ahol & alar AojH WAL E
E}Olﬁiiuﬂ o= et = 2 AFER AFENY. f7]8 & Kot

T BT (MS0) & & i Al 7l ekaL of %3t H, 7St 5ol
5 #o}oﬂﬂ} 27 55N E A7 Ad A RvEE LYY (Hex:EA=4:1) 2
A8 rer--H
4-(3-(N-F| d gl gholn] &) 72 52 _1.91.1-A )l 2 o]] o] E (tert-butyl 4-(3-(N
-phenylpentanamido)prop-1-yn-1-yl)benzoate) (3.30 g, 78.3% ).

'H-NMR (500MHz, CDCl,): 6 7.88 (2H, d, J = 8.0 Hz, aromatic), 7.45 (2H, m,
aromatic), 7.39 (1H, d, J = 7.0 Hz, aromatic), 7.35 (2H, d, J = 8.0 Hz, aromatic), 7.30
(2H, d, J =5.0 Hz, aromatic), 4.72 (2H, s, CH,), 2.07 (2H, t, J =7.5 Hz and 15 Hz, CH
»), 1.56 2H, m, CH,), 1.51 (9H, s, (CH;);), 1.22 (2H, m, CH,), 0.80 (3H, t, 7.5 Hz and
15 Hz7.5 Hz and 15 Hz, CH,).

AA A 38, 4-(3-(N-vl D hojw] )L 217 1-d)yull = o) 1t
(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzoic acid)2] A Z=(LMT-1013)
&7 AA el 3790 =53 tert-+-E
4-(3-(N-3| d g gFo}n] )3 2 3 _1-91-1-2 )yl 32 of] o] E (tert-butyl
4-(3-(N-phenylpentanamido)prop-1-yn-1-yl)benzoate)(2.00 g, 5.10 mmol)=
oAl =Ll EF 48 moll =<l F, Gl A 5% &<t ants it 7] &9l
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E g 22 F 2 = oA 8 A(trifluoroacetic acid)(12ml)E % 51 8] 7
48717 Bk ek Tk w3912 7S} shol) E s Aozl AAL
obAlElo| E R 845, B D AFEE AR §718

AT PETV F(MSO4) 0. 542 Al A Shar o shak 51, 74} el H ek gk
B71sE N A7 Ad A= vt R I (HEXEA=2:1)2 A A 5]
4-(3-(N-¥ d l ghol ] 52)32 2 131 -1-U )y ¥l % 2] 21(4-(3-(N-phenylpentanamido)pro
p-1-yn-1-yDbenzoic acid) S 453 (1.6 g, 95% T-&).

'H-NMR (500 MHz, MeOD): 6 7.95 (2H, d, J = 8.5 Hz, aromatic), 7.51 (2H, m,
aromatic), 7.45 (1H, m, aromatic), 7.44 (2H, d, J = 8.5 Hz, aromatic), 7.39 (2H, d, ] =
8.0 Hz, aromatic), 4.73 (2H, s, CH2), 2.11 (2H, t, CH3), 1.21 (2H, m, CH2), 0.83 (3H,
t, CH3).

[}

A A 4 39. N-of & -4-(3-(N-¥ | gl gho} ] &) s 2 32 1-Q1 - |- )l = o} mf o)
I (N-ethyl-4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamide)®] A| 2= (LMT
-1017)
g7] A A o 389 A 55
4-(3-(N-z| d S grol ] &) 32 2 - 1-31 - - )Wl 2= ] 4H(4-(3-(N-phenylpentanamido)pro
p-1-yn-1-yl)benzoic acid)(80.00 mg, 0.24 mmol)=
N.N-t}o| ] &l 3 F o} nfo] =(DMF)(0.70 ml)ell +5©] 3L E 2] ol & o}¥1(0.70 ml)ell 4]
1A ZF 5 QF 2 kA 71 o F o}l G} o] = 2 £ & g} 0] = (ethylamine
ydrochloride)(29.20 mg, 0.36mmol)$} 1-3}o] EE A Wl B E g o}
3to] = ¢ o] E(1-hydroxybenzotriazole hydrate)(48.4 mg, 0.36 mmol)<}
1-o & -3-@3-tho W opr] = X 2 ) Zh \ Tl o] o] mpo] =
3ol = 2 & & ¢}0] = (1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride)(55.5 mg, 0.36 mmol)E /7] & Mol 7131, Aol A 16417 B <t
WS TE HhE & o’ ol M EHlo] ER FAlE)aL, & B A EE AF ST
#7718 T& Fob o Sk v 7 (MgS04) & & -5 Al 7] 8haL o 7§
5, sk stell s5stalvt A7) s5o0S Ay A
ARvE 12 3] (Hex:EA=1:1)% 74 #| 5} ¢]
N-o| &-4-(3-(N-3 d gl gho} ] 1o)X g2 32 _1.9]-1- )il Zoln}o] = (N-ethyl-4-(3-(N-
phenylpentanamido)prop-1-yn-1-yl)benzamide) & 53} TH(56.8 mg, 66% ).
'H NMR (CDCl;, 500 MHz) 6 7.69 (2H, d, J = 8.5 Hz, aromatic), 7.39 (7H, m,
aromatic), 4.72 (2H, s, CH2), 3.49 (2H, t, ] = 6.0 Hz and 13.0 Hz, CH2), 2.08 (2H, t, J
=7.5 Hz and 15.0 Hz, CH2), 1.57 (2H, m, CH2), 1.23 (2H, m, CH2), 0.81 (3H, t,J =
7.5 Hz and 14.5 Hz, CH3).

o

A Al o 40.
N-2-(tho ol & o] xyof & )-4-(3-(N-3| d sl gholr] =)z 2 52 _1.Q1-1- Uyl = o}m}
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o] =(N-(2-(dimethylamino)ethyl)-4-(3-(N-phenylpentanamido)prop-1-yn-1-yl)benzam
ide)2] Al Z(LMT-1016)

371 A o 38 A 55t
4-(3-(N-¥ d l ghol ] 52)32 2 131 -1-U )y ¥l % 2] 21(4-(3-(N-phenylpentanamido)pro
p-1-yn-1-yl)benzoic acid)(80.00 mg, 0.24 mmol)®]]

N,N-t}-o] w| & o] g] ¢1-1,2-t} 0] o} HI(N,N-dimethylethane-1,2-diamine)(0.04 ml, 0.36
mmol)& o] &-5te] 4] el 309} A WY o=

N-(2-(E o] of) & o} 1] 1)) &)-4-(3-(N-#1 W £ §Fol 1] 52 & 1-91-1-1 il = o]}
o] =(N-(2-(dimethylamino)ethyl)-4-(3-(N-phenylpentanamido)prop-1-yn-1-yl)benzam
ide)E 539 th(71.72 mg, 74% 5&).

'H NMR (CDCl;, 500 MHz) 6 7.71 (2H, d, J = 8.0 Hz, aromatic), 7.38 (7H, m,
aromatic), 4.70 (2H, s, CH2), 3.48 (2H, m, CH2), 2.50 (2H, t, J = 6.0 Hz and 11.5 Hz,
CH2), 2.24 (6H, s, (CH3)2), 2.05 (2H, t, J =7.5 Hz and 15.0 Hz, CH2), 1.54 (2H, m,
CH2), 1.20 (2H, m, CH2), 0.78 (3H, t, ] = 7.0 Hz and 14.0 Hz, CH3).

A 41, "™ 2-(4-G-(N-s d sl gholm] 52) 3 2 52 Q- 1- )yl = o} v 52
)yo}Al El| ©] E (ethyl 2-(4-(3-(N-phenylpentanamido)prop-1-yn
-1-yl)benzamido)acetate) 2] A 3= (LMT-1014)

371 A o 38 A 55t
4-(3-(N-z| d S grol ] &) 32 2 - 1-31 - - )Wl 2= ] 4H(4-(3-(N-phenylpentanamido)pro
p-1-yn-1-yl)benzoic acid)(150.00 mg, 0.45 mmol)°l] = 2] Al o & of] A~ F
3lo] = &2 & 2 g} o] = (glycineethylester hydrochloride)(93.70 mg, 0.67 mmol)<-

o] g3k Ao 399 FUAZ WH O R o

2-(4-(3-(N-¥| d g gholu] )3 22 52 _1.Q1-1- Ayl = olu] In)yo} A ] 0] E (ethyl
2-(4-(3-(N-phenylpentanamido)prop-1-yn-1-yl)benzamido)acetate) =

F53 TH102.18 mg, 54% 8.

'H NMR (CDCl;, 500 MHz) 6 7.74 (2H, d, J = 8.0 Hz, aromatic), 7.37 (7H, m,
aromatic), 4.22 (4H, m, (CH2)2), 2.07 (2H, t, ] = 7.5 Hz and 15.0 Hz, CH2), 1.56 (2H,
m, CH2), 1.30 (5H, m, CH3, CH2), 1.22 (2H, m, CH2), 0.80 (3H, t, J =7.5 Hz and
14.5 Hz, CH3).

AA e 42, 2-(4-3-(N- d gl ghopn] 1) 2 g 521211 )wll = o} w] L yof Al ¥
AH(2-(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamido)acetic acid)<]
A Z(LMT-1015)

A1 A A el 4104 =53 ol |
2-(4-(3-(N-¥| d Fl ghofm] 52)3z 2 52191 1- )il Zo}u] 5 )o} A €] o] E (ethyl
2-(4-(3-(N-phenylpentanamido)prop-1-yn- 1-yl)benzamido)acetate)(46.20 mg, 0.10
mmol) ¢} Y EF dlo] = EA}o] = 28 =8 9(0.07 ml, 0.14 mmol)<
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] %%(0 1ml)oﬂ =91 F Lol A 3041 algkakgith. 4kE o] &l A
ol & o} A El Ol Eg 3Ystal, 23 *%%E
S >& mol F42e] B rh U 4(MeSO4) 2 51
Asha ol 3kt 51, 71 ol S 5 e 47 S HolL 4 w
Aol E| o) EE o] &8l Adg e F

2-(4(3-(N-# Al ghojw] &)z =2 52 1. Q1. ]- 9y = o} 1] L2 )o} Al ]
AH(2-(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamido)acetic acid) &
453} tH20.80 mg, 53% 5-&).

'H NMR (CDCl; 500 MHz) 6 7.71 (2H, d, J = 8.5 Hz, aromatic), 7.40 (7H, m,
aromatic), 4.71 (2H, s, CH2), 4.23 (2H, d, J = 5.0 Hz, CH2), 2.10 2H, t,J =7.5 Hz
and 15.5 Hz, CH2), 1.56 (2H, m, CH2), 1.22 (2H, m, CH2), 0.80 (3H, t, J = 7.0 Hz and
14.5 Hz, CH3).

o

AA o 43, v "™ 2-(4-G-(N-s d sl ghofm] 52) 32 2 52 Q- 1- )yl = o} v 52
)L 2 3} 5= 9] o] E (methyl 2-(4-(3-(N-phenylpentanamido)prop-1-yn
-1-yl)benzamido)propanoate) ] A| 2= (LMT-1018)

&7 A o 38 M =57
4-(3-(N-9| d gl gholm| o) 3z 2 -3 -1- )l 2 2} AH(4-(3-(N-phenylpentanamido)pro
p-1-yn-1-yDbenzoic acid)(100.00 mg, 0.30 mmol)°l| L-&2}d v & of] 2~ ¥
3}o] = &2 & 2 ¢} o] = (L-alaninemethylester hydrochloride)(83.70 mg, 0.60 mmol)-S-
ol gkl LA ol 399} FAF WH R vE
2-(4-(3-(N-F| d A grolm] =) 32 =2 52 _1.Q1-1-)wl = o} 1] 12) 3 2 3} = of) o] E (methy
1 2-(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamido)propanoate) =
53} TH110.00 mg, 42% -8&).

'H NMR (CDCl; 500 MHz) 6 7.72 (2H, d, J = 8.5 Hz, aromatic), 7.37 (7H, m,
aromatic), 4.76 (1H, t, J =7.5 Hz and 14.5 Hz CH), 4.71 (2H, s, CH2), 3.76 (3H, s,
CH3), 2.06 (2H, t, ] =7.5 Hz and 15.5 Hz, CH2), 1.53 (2H, m, CH2), 1.50 (3H, d,J =
7.5 Hz, CH3), 1.20 (2H, m, CH2), 0.79 (3H, t, J = 7.5 Hz and 15.0 Hz, CH3).

AN o 44. 2-(4-(3-(N-¥ d l Ghof] 1) 2 2 32191 1- <yl = o] 52
3 2 9] @ Y 2H2-(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamido)propanoic
acid)2] #| Z=(LMT-1019)

&7] A e 430 A =53 vl
2-(4-(3-(N-F| d A grolm] =) 32 =2 52 _1.Q1-1-)wl = o} 1] 12) 3 2 3} = of) o] E (methy
1 2-(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamido)propanoate)(86.50 mg,
0.20 mmol) & ©] &3}
2-(4-(3-(N-dl d # gho} | 5o) 3 g2 3.9 - )ywll = o n] 1) T 2 3] Q 1]
AH(2-(4-(3-(N-phenylpentanamido)prop- 1-yn-1-yl)benzamido)propanoic acid) &
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453} tH45.00 mg, 55% 5-5).

'H NMR (CDCl,;, 500 MHz) 6 7.71 (2H, d, J = 8.0 Hz, aromatic), 7.40 (7H, m,
aromatic), 4.76 (1H, t, J =7.5 Hz and 14.5 Hz, CH), 4.72 (2H, s, CH2), 2.10 2H, t,J =
7.5 Hz and 15.5 Hz, CH2), 1.57 (5H, m, CH3, CH2), 1.22 (2H, m, CH2), 0.80 (3H, t,J
=7.5 Hz and 15.0 Hz, CH3).

AN o 45. 2-(4-(3-(N-B-F F 2 23 d)dl ehol ] 5) L 2 310 ) o] = A
oAl E4H2-(4-(3-(N-(3-fluorophenyl)pentanamido)prop- 1-ynyl)phenoxy)acetic
acid)®] A Z=(LMT-1009)

WA 1 N-3-FF 2 23 3l Etolu}o] & (N-(3-fluorophenyl)pentanamide) 9]
Az

3-ZF 9 & o}d #(3-fluoroaniline)(200.00 mg, 1.79 mmol) = o] -&3}o] A A] 4]
379 @A 19} G Ao Y 0 2 N-B-EF 25 )l dolnjol =
(N-(3-fluorophenyl)pentanamide) & 5 3} % T1(349.00 mg, 99% ).

'H NMR (CDCl;, 500 MHz) 6 8.10 (1H, s), 7.51 (1H, d, J = 11.0 Hz), 7.20 (2H, m),
6.79 (1H, m), 2.36 (2H, t), 1.68 (2H, m), 1.36 (2H, m), 0.91 (3H, t)

A2 NG FFREHENN(E= 2 ol H)FErojnjo] =
(N-(3-fluorophenyl)-N-(prop-2-ynyl)pentanamide) 2] A =

A7 @A 1e) A 2538 N-3-ZF 2 29 d)d gholnto] = (400.00 mg, 2.05
mmol) ¢} 3 EFA] 235} 0] =5 Al o] = (Potassium hydroxide)(230.61 mg, 4.11 mmol),
H| E g} " oF 2 1] 8o} o] @ U} o] - (tetrabutyl ammonium Iodide)(37.87 mg, 0.20
mmol)-S H| E 8}8} o] = & 7 P (Tetrahydrofuran)(20.00 ml)ol] + <1 3 20+ <t
agke vt A& Lol 4] ZeEel & 9hd B g wlo] = (propargyl
bromide)(0.19 ml, 2.30 mmol)& 7}&+ F 20417t F-¢F WSS o}, ¥k oS 7t
stol] st POl ALE o | ofAlElo] ER A5, 2 W AFER
A8 7181 58 Fol F9 S 15 (MgS04) & & i
AAB L o 3hgk 7], 7S stoll EHe vk A7) s5ele A vk A+
A 2 nE 78 3 (Hex:EA=10:1)2 73 | 3} ]
N-B-ZF 23 ’)-N-(ZEZ2-old)d ghofnfo] =
(N-(3-fluorophenyl)-N-(prop-2-ynyl)pentanamide) & 5 5} % TH450.00 mg, 94%
).

IH NMR (CDCI3, 500 MHz) 6 7.42 (1H, m), 7.11 (2H, m), 7.20 (1H,d, ] =9.0 Hz ),
4.46 (2H, s), 2.07 (2H, t), 1.56 (2H, m), 1.22 (2H, m), 0.82 (3H, t)

A 3 N-3-ZF 2 2 HI-N-(3-(4-3to] == A H )T & I _p_o] ) glol
o] = (N 3-fluorophenyl)-N-(3-(4-hydroxyphenyl)prop-2-vnyl)pentanamide )2
=

Ié
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g7 @A 204 5% N-3-ZFLEHE)N(Z 2 Z 20l d)yF ghojmfo] =
(270.00 mg, 1.16 mmol) <} 4-0}-0] @ %= 7| 3% (4-Iodophenol)(127.60 mg, 0.58 mmol)=
o] g5}
N-(3-ZF 223 H)-N-(3-(4-5to] =5 A 5 ) Z & Z2-0] ) sl ghofmto| =
(N-(3-fluorophenyl)-N-(3-(4-hydroxyphenyl)prop-2-ynyl)pentanamide) =
453} tH(128.00 mg, 67.8% 5&).

'H NMR (CDCl;, 500 MHz) 6 7.51 (1H, m), 7.21 (5H, m), 6.71 (2H, d, J = 9.0 Hz),
7.65 (2H, s), 2.13 (2H, t), 1.54 (2H, m), 1.26 (2H, m), 0.82 (3H, t)

A 4 A8 2-(4-B-(N-B-ZF L 2 A ctolu] F)T & T_|. o] ) A
)OL A H o] E (ethyl 2-(4-(3-(N-(3-fluorophenyl)pentanamido

)prop-1-ynyl)phenoxy)acetate) 2] A=

7] A 3o A G531
N-(3-& F 2 29 H)-N-(3-(4-3F o] EE Ao ) E 2 2 2-o] ) Hl ghofmo] =
(120.00mg, 0.37 mmol) 9} 3 EFA] -7} R Y| ©] E(Potassium carbonate)(153.41 mg,
1.11 mmol)& ol &
2-(4-(3-(N-(3-Z F .29 d)# eholn] ko) 3 & X _| o] )5 Ao} A ]| o] E (ethyl
2-(4-(3-(N-(3-fluorophenyl)pentanamido)prop-1-ynyl)phenoxy)acetate) =
53} tH113.00 mg, 74% -8&).

'H NMR (CDCl;, 500 MHz) 6 7.42 (1H, m), 7.28 (2H, d, ] = 9.0 Hz), 7.09 (3H, m),
6.81 (2H, d, J =9.0 Hz), 4.68 (2H, s), 4.61 (2H, s), 4.27 (2H, m), 2.05 (2H, t), 1.58
(2H, m), 1.26 (5H, m), 0.82 (3H, t)

A 5:2-(4-3-(N-QB-FF 2 hd Eloln| ) 2 571 o] o) 5| = X])
ol M & AH(2-(4-(3-(N-(3-fluorophenyl)pentanamido)prop- 1 -ynyl)phenoxy)acetic
acid)o] A=
7] @A 4ol A 55 o |
2-(4-3-(N-3-EF 2. 29 )4
o

Al cholu] 123 &2 51 o] ) s 5 A Yo Al H| o] E
(100.00 mg, 0.24 mmol)<- ol ¥-&-(Ethanol)(9.00 ml)°l] =<1 &, 5+ &<t
AT A7) 5o AF o] =& ALo] = 2M (Sodium hydroxide 2M)(0.30
ml)E 7F3}ar 80eColl A 71, B 3Fe] 34| 7F E<F wwksgi T}, Hk-g-ol &
e WA 2} Sholl S5 5, Aol AE o) oPAlHlel =2
gsta, &P AR B2 ARSA £7]180 $& Hol 7
FAFId] 45 (MeS04) & 2 735 A 7 8har o 743 7, 4 h o}oﬂ ER
A7) HENe oDS A8 A B2 vLE 713 3)(MeOD:H20=2:1)E A A 5]
2-(4-3-(N-B-FF 23 ) holn| 1o)X 2 2o J)H| = Aol A ELL
(2-(4-(3-(N-(3-fluorophenyl)pentanamido)prop- 1-ynyl)phenoxy)acetic acid) & =
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53} TH15.00 mg, 16% =)

[403]  'H NMR (CDCL, 500 MHz) & 7.52 (1H, d, J = 7.0 Hz), 7.24 (5H, m), 6.88 (2H, d, J
= 8.5 Hz), 4.68 (2H, s), 4.66 (2H, s), 2.14 (2H, 1), 1.55 (2H, m), 1.24 (2H, m), 0.83
(3H, t)

[404]

[405]  AAl ] 46. 2-(4-(3-(N-(4-EF 29 ) gholr] 5) L =2 32 _1.0] )7 5 A]
oAl E4H2-(4-(3-(N-(4-fluorophenyl)pentanamido)prop- 1-ynyl)phenoxy)acetic
acid)2] #| Z=(LMT-1010)

[406]

[407] 4-5F 9 2ol # (4-fluoroaniline)(500.00 mg, 4.49 mmol) I} & 2 A
& 2 &} o] Z(valeroyl chloride)(1.10 ml, 8.99 mmol)= ©]-&3}¢] 7] A A] o] 379]
A 19} FLE PO N-4- 2 2 ) etolnteo] =
(N-(4-fluorophenyl)pentanamide) & 5 3} T1(870.00 mg, 99 % ).

[408] 'H NMR (CDCl;, 400 MHz) 6 8.16(1H, br), 7.48-7.45(2H, m), 6.97-6.94(2H, m),
2.34-2.31(2H, t), 1.68-1.65(2H, m), 1.38-1.33(2H, m), 0.92-0.89(3H, t).

[409]

[410] A2 N4 Z2Q 5 I N(EE 22 o]l glofnjol &=
(N-(4-fluorophenyl)-N-(prop-2-ynyl)pentanamide) 2] A =

[411] 7] @A 1604 58 N-@-Z2 2 29 d)F gholnto] = (500.00 mg,
2.56mmol) ¥} 3~ Z 3}2 B Zwlo] = (propargyl bromide) (0.24 ml, 2.81 mmol)S-
o]-gste] A7 A Aol 459] @A 29} FAZ I o R
N-(4-Z 2 2 ) N(ZE 2 2-0) )Hl ghofrfol =
(N-(4-fluorophenyl)-N-(prop-2-ynyl)pentanamide) & 553} 3 tH(347.60 mg, 57 %
TH).

[412] IH NMR (CDC13, 500 MHz) & 7.27 (2H, m), 7.14 (2H, m), 4.46 (2H, s), 2.04 (2H,
t), 1.55 (2H, m), 1.21 (2H, m), 0.81 (3H, t)

[413]

[414] HA3:N-@4-Z22 2 E)-N-G-(4-sto] =F A H )T = = 2.0 )il gho}
n}o] = (N-(4-fluorophenyl)-N-(3-(4-hydroxyphenyl)prop-2-ynyl)pentanamide) 2]
Az

[415] A7) @A 30 A 5 N-G-ZS 2 Q29 d)-N-(ZEZ -0l )Fgholnjo] =
(300.00 mg, 1.29 mmol) ¥} 4-0}-0] @ %= 7| 3% (4-Iodophenol)(140.80 mg, 0.64 mmol)=
o] &3}
N-(4-Z 2 2 23 d)-N-(3-(4-3} o] =5 A v )L 2 2 2-0o] ) Hl ghojmfo] =
(N-(4-fluorophenyl)-N-(3-(4-hydroxyphenyl)prop-2-ynyl)pentanamide) =
53 TH117.00 mg, 56 % 5-5).

[416] 'H NMR (CDCl;, 500 MHz) 6 7.22 (6H, m), 6.84 (2H, d, J = 8.0 Hz), 4.65 (2H, s),
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2.06 (2H, t), 1.55 (2H, m), 1.21 (2H, m), 0.79 (3H, t)

AL 4 : ethyl 2-(4-(3-(N-(4-= 2 2 Z o ehflghofn| )= 2 3 - j.o) )9 =5 A
oL A H O] E (ethyl 2-(4-(3-(N-(4-fluorophenyl)pentanamido
)prop-1-ynyl)phenoxy)acetate) 2] A %

A7) @A 4ol A 5

N-(4-E 2 L2 H)-N-(3-(4-8t o] =5 A o )L 2 Z 2-o] ) H gholm}o] =(110.0
0 mg, 0.34 mmol) ¢} ol & B 2 W o] A E]| ©] E(Ethyl bromoacetate)(0.04 ml, 0.37
mmol)& o] -&3}o] 7] A Aol 279] @A 17} 5 A g H S = ethyl
2-(4-(3-(N-(4-Z 2 . 29 d)F eholn] ko) 3 & X _|_o] )5 Ao} A ]| o] E (ethyl
2-(4-(3-(N-(4-fluorophenyl)pentanamido)prop-1-ynyl)phenoxy)acetate) =
F53 TR 113.00 mg, 81 % 8.

'H NMR (CDCl,;, 500 MHz) 6 7.21 (6H, m), 6.79 (2H, d, J = 9.0 Hz), 4.65 (2H, s),
4.59 (2H, s), 4.24 (2H, m), 2.01 (2H, t), 1.52 (2H, m), 1.21 (5H, m), 0.79 (3H, t)

A 5:2-(4-3-(N(4- =2 Q0 ZF| A Erolu] 5T &2 52 1.0 H) 7| 55 X))
o} M & AH(2-(4-(3-(N-(4-fluorophenyl)pentanamido)prop- 1 -ynyl)phenoxy)acetic
acid)] Al

71 @A) 504 53t ethyl
2-(4-3-(N-4-Z=2 2 ;czﬂl ) ghol ] 52)3z 2 57 1-o) ) F] =5 Aol Al H] ©] E(100.0
0 mg, 0.24 mmol)E ©]-&35}o] 47| Ao 289 w7 59} A g Wi o=
2-(A-(3-(N-(4-35 2 9. 2.5 ) Bhov] ) 2 2 521 -] W) 5] 5 Ao A B AH2-4-(3-
(N-(4-fluorophenyl)pentanamido)prop-1-ynyl)phenoxy)acetic acid) =
53} tH25.00 mg, 27 % 5.

'H NMR (CDCl;, 500 MHz) 6 7.41 (2H, m), 7.26 (4H, m), 6.88 (2H, d, J = 7.0 Hz),
4.66 (2H, s), 4.60 (2H, s), 2.10 (2H, t), 1.52 (2H, m), 1.23 (2H, m), 0.82 (3H, t)

[A &4
28]l 1 BLT27F &l 5 A X B3 BLT27F 23l 1] %] @& A 3E 2] 1|
A3 9)5te], BLT2 7 A ¥ 1) & A% 2 BLT27 E ¥ A &

(CHO-BLT2 cells) & &}7] ¢ &2 W o &2 FH| s}l oh

CHO M = gha Al 32523 (KCLB, 10061) 2. 2B Agl o, o] & 10%9]
FBS (fetal bovine serum; Life technologies, Inc.), | -2 ¥ (50 units/mL) 2
antibiotic antimycotic solution (Life technologies, Inc.)©] 33} ¥ RPMI 1640 medium
(Invitrogen) °l A 37 °C, 5% CO, =710 A w8} it 7] M EE 3T 2h2)
Trypsin-EDTA S AF8-3}e] U0 (splitting) & SA = 744171 21, PBS
(phosphate-buffered saline; 137 mM NaCl, 2.7 mM KCl, 10 mM Na,HPO,, 2m MKH,
PO)E A H AL, o] F Al g wiA|e] F7beke] BLT27H %@ u ) & A £
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FH 8

3 o4 ¥l CHO/BLT2 % (stable CHO/BLT?2 clones) 2] A 25 ¢4,
CHO-K1 M| 32 & HA-tagged human BLT2E 3% 3}5= pcDNA3-long form BLT2=
& A 78k} a1, 0.4 mg/ml2] G418 (Invitrogen, Carlsbad, CA, USA) & A1 ¥ 31 31t
BLT2 &S A8 3t7] A&, 7] Al 88 Q17504 BLT2
sz eto] M & ARE8h= RT-PCRE #4131l AL, thiE 49l S 8-& BLT27F e &
Al E(CHO-BLT2) 2 2 g of] AL-8-3}% o).

28] e 2. BLT27F 2h ¥l A o th et A% o A &3} &2l

A7) AA el A Azt 35 =0 Aol E ME AEES
3-(4,5-t | EE| o} £ -2-9)-2,5- T A B ES}E F HEnfo] = (MTT) Wi o &
A4k

B A Aoz 7] g 1004 FH]E 1 x 104712 BLT27} H 3 5] %] k-2
A 3£ (CHO-pcDNA3.1 cells) & BLT27} & H A 3 (CHO-BLT?2 cells)E 96 mm
Hl 9F ] A] (culture dish)ol] E-F=8}a1 24X 7F B QF A L& n| kx| A T) o] =,
| kol -& A AStaL F8 % RPMI WA & & 7F8F5] o, 24| 7 &, 7]
Ao o A 28] 3 35 10 uM, THE 2] DMSO (3H3HE -&4)) 10 uM, %A
o] Z <1 LY255283
((1-[5-ethyl-2-hydroxy-4-[[6-methyl-6-(1H-tetrazol-5-yl)heptylJoxy]
phenyl]-ethanone) (Cayman) 10 uM< Z+2+8] Al 3o 1A ZF A A 2] 8} ST}, o] &,
LTB,(300nM)E A 2] g+ 2 24A| 7t -5 <t vl &3} A T} 20uLe] MTT &< (5 mg/mL,
Sigma-Aldrich)S Z} Dol 7}5} a1 4538 CO, 15 H o] Bl ol A 37 °C, 44| {F &<t
Hj ket 3, A5 NS Al AstaL, 200uLe] DMSOE 7+ 9of| 7Hal B84 Rl
¥upd AL S A AL 550 nmol| A 9] SF LS rlo] AR EH o] E
2] ] (Molecular Devices, Sunnyvale, CA)E o] &38}o] 4313 o, & 54L&
33] RE& =8Bt

1A, 5 la A 5 leol] YEF v} o], BLT27} &l ¥ A ¥ (CHO-BLT2
cells)oll BLT29] 2] 7F=21 LTB,(300nM)E # 2] 3F 7 % (DMSO+), °ll EF&-&
A 2] gk 7 -9- (DMSO-)&} H] il sho], M 3 A o] 20%00 A 35%7+A] Z-7FeF3 AL,
BLT27} 3 ¥ A 3 (CHO-BLT2)o| A, 9FA th 21721 LY2552832 % #] &) &t
745, 2] DMSOE A ] ¢t 4 9-¢f vl aLsto] ok 90% 2] A3 A48
YRSl o ), A7) Al d 9] 33E Al whE M X A oA a5
st Aoz, B o 33t E (LMT-692, LMT-694, LMT-696,
LMT-1013)S 10uM A 3 &) 3 749, th =12l DMSO9} ¥ 2 3}o] Z}2} 88.0%,
16.7%, 56.6%, 96.3% 2 A 3 A= et l=vl A Al 23 = glsait.
o] &} w}k7}A) 2 LMT-837 (65%), LMT-841 (60%), LMT-842 (70%), LMT-883
(99%), LMT-886 (99%), LMT-1016 (99%), LMT-1018 (71.6%), LMT-1019 (99%)<]
st Eol M % A A g & gl

o
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[436] 7] A& A=, B oukyg o] 3}3HE (LMT-692, LMT-696, LMT-837, LMT-841,
LMT-842, LMT-883, LMT-886, LMT-1013, LMT-1016, LMT-1018, LMT-1019)&
BLT2E # 5% ME T2 & uf5- 98 a8 AT 7 o, 4]
st E-2 ot g2 i U E S E o] BLT2 34 354 23] oA & 9

A 5 A| 2 g 7hs g 9F8k4] A F- (BLT2-blocking pharmacological
molecules) &= o] &2 4= ) 5-& on| gl

[437]

[438] A8l d) 3. LTB, = 5% BLT2 &4 <l 3141 A of &3} &<l

[439] T3} (Chemotactic motility)<> 6.5-mm %} 74 ¢] &7} R Y|o]E HH (8-um <
&= 7171, Corning Costar)E 7-H]| &+ Transwell F1 ¥ & o|-8&-3}o] 413},
TAA R, AE 2] ol#l & FHS 37°Cel A 1A B T8 % RPMI 1640 1| #]
9] 10 pg/mL Tpo]| B2 WE © 22 F 95}l T}, o} kgt ko] LTB,E 331 RPMI
1640 M %] <} & A A%, ZH ¥ ZH E Transwell B H o] o}l & Lof Fa1,
3% RPMI 1640 " 2ol BLT1 2 BLT2E ¢F4g 2 o & 13 3l= CHO A ¥ &
HEH O R 2% 104cells/100uL§’-_ A& dof 2] 3}04 A3 o}oﬂﬂ} ?ﬂ &f xﬂﬂA
24E e o AEE
37°C, 5% CO,ol A1 34| {E
A 7] AL, SakEA |

Ffw

> A3
o Wy F, %
Ao =g

T

4 ol rl

)

10+ &t AT 2 Al A,
A= BLT27} 3] ¥l Al £ (CHO-BLT2 cells) @ BLT10] &l ¥
M 2 (CHO-BLT)Z o833 o, oAl tj o2 Z+2} LY255283 2
U75302E, H] 3L o &+ 2 BLT29] 8] 7F=<21 LTB, (300 nM), BLT12] 2] {F=2<1
LTB. (10nM), LPA (lysophosphatidicacid;100nM)"§‘ o] &ttt 32 Bt
An) 7 shell A (HE, x200), BE 9 o} e Z S Ao A 2E AFT RN
Al 2 FA o 679 BEE A3 o, Z-2ke] A2 2 234
BAstglom Ay BAe 33 ukE S8 shgl u)

[440] A, E2a %22 7] & 10 e v} o], BLT2E wHel 3=
M| EZ(CHO-BLT2 cells)®l| 4], ¥ ¥ o] 3}3+-& (LMT-692, LMT-696)2] 5 %7}
Z7Fskol ule} (104, 103, 102, 10, 1, 10 2 102), F A =4 3}oll A CHO-BLT2

Al E 2] F3kA o] A AP S 2218 o, LMT-692 2 LMT-6962] 2}3-& 9] ICs,

(50% A & 5)= 2477 7.566 uM 2 2.003 uM ©] AT}

[441] [31]

1C50, pM

raceptor LTBy, nM LMT-892 LMT-696

BLT2 300 7.566 2.003

[442] 3 37] 3 20 YER vle} o), BLT2E ¥& 8= A - (CHO-BLT2
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cells)ol| A, ¥ w0 3135 LMT-10139] 557} S71stol| ube}, & I =7
Shell A CHO-BLT2 M| 32 9] =3}/ o] A E & g213st5l o, LMT-1013
339 1C5(50% A A %)= 62.35 nM ©] S T

[443] n}37FA] 2 BLT1-S -3 813 A £(CHO-BLTI cells)ol] A, - kg o) 313} &
LMT-10139] -5 57} 578kl whel, 5 @3 271 sfell 4] CHO-BLT2 A 9]
F3lAl o] AAHS gH2l5te] o, LMT-1013 3H3FE 9] 1G5, (50% 2 A 55)3= 2
10 uM o] o] it

[444] [E2]

IC50, nM
Receptor L8y, 0 LMT-1013
&mm%m%m

BLT2 300 808

[445]  H3FH 5 3a 3 5 3bol] Ve vle} o], BLT271 3 H Al 3 (CHO-BLT2
cells)oll BLT22] &) 7+=9] LTB,(300nM) S A €] 3 7 $- (DMSO+), ol eH2-S
2] g 7 -7 (DMSO-)9t Bl L ko], Al £ 52314 o] 2.4 F7F W o, ¥4
o2 AFS-H LY2552835 A A 2] (10uM)3 45, 2] F= 2 LTB,E A 2] &
73-5-¢f v alske] thH] 90% 9] F3Ad S e S Fels it ol of mp A &
BLT1°] &% A 3% (CHO-BLT1)® A, €] 791 LTB,(10nM) S ] 2] 3+ 7 $-
(DMSO+), ol §H2-5 = 2] 3 7§ (DMSO0-)9} B L&), Al E F+3}4] o] 2.21)
T7hE o, g a2t o 2 AR U753028 A A2 (10uM) s A -,
=R LTB,E A 2] 8 7 -9-¢} vlaleto] 90% 2] 344 & Hetd =
gl et vk, 2w o] 3132 (LMT-692, LMT-694, LMT-696)2] 74 -$-,
BLT27} & % Al 0] 10 uM A A 2] §F 7 $-, 2] 7-=2) LTB, A €] (DMSO+)°l
v) 8l =3} o] 247} 66%, 90%, 70.3% A -& &l g vk BLTI7F 4 H
A 3E(CHO-BLT 1o A= 2] 7E=91 LTB, A 2] (DMSO+)°ll 8] 8] =314 o]
A = A oS AT

[446] 7] A¥=, BLT27F $EASHA 2 ¥ a1 9= Al & (CHO-BLT2)ell A, 314
G4 LTB Aol Q18] S7hE ], 2 Wy o] 313H& (LMT-692, LMT-696,
LMT-1013)2 o] 213k 344 & A A 8] A A2 = 9l=n} LTB,ll ol&l 7%
BLT2-8]&4 F3pA4) & A sA17]7] A% ofot4] AL o o] &4 5 &8
ol | gty

[447]

[448] 43l 4. LTB,S} BLT2 23 A sl a v} &1

[449]  LTB,%} BLT2 A3} (ligand binding affinity) ] 3= 5 ¥4 E] HH3)o|
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[450]

[451]
[452]
[453]

[454]
[455]

[456]
[457]
[458]

51

$.7] 3 LTBL(3H]LTB, ARC)(specific activity 160.0 Ci/mmol)E A}-& 5} <]
A& th A3 9HE S CHO-BLT2 Al 3 2 x 106 71 & 100 mm W &7 Al of) 2 a1
4841 ZE F ot M ket = o g & i) ke A2 E
4 7](homogenizer) = 12 & 53] AF8-5ho] M|z ube] vhubal =3 -] §ho),
71 % 4°Cel| 4] 45,000 RPM 2= 40 #-7F fA41-8] & K& sto] A Evke] vhal A nk
TE5lal o] & 40 ng/ds5 pl s == Z st s A5k 47 BLT27F 284
Al e whil A o] Zp2) F A g ko [BHILTBL(S nM)E A ¢]8al 5 5 1H(10°, 108,
107,106 X 105M)E 332 S A9 o, EglFol 7]+ LTB,2+
BLT29] A3 A4 -5 Hidex 300sL A4 G A 571 & AL-8-38e] 543151t
1A ¥ 4a 2 5 4bol) YEF v} o], BLT2E W& 6)5= A 3£ (CHO-BLT2
cells)oll A, & 1k o] 3}3H% (LMT-696 2 LMT-1013)9] %7} Z7}3o) ula)
(10%, 10, 107, 106 2 10) LTB,2} BLT29] Z3}lo] oA 9 & F<lst o,
LMT-696 = LMT-10139] 3}3+=2] 1C5,(50% A A A| 5 %)= 42 5.6 1M =
30.74 nM©] 1 T},

Aol 5.BLT2 A& 53 FoFaat &<l

V252 o Aol A BLT27} -4t Al 321 MDA-MB-2313%
MDA-MB-453¢] M| 32 W] 2444~ (ROS; reactive oxygen species)2] A4 2}

Aol E7F21Q1 IL-8 (interlukin-8) 2] Al S 24 3}o] Aup2 07 oA ¥ 2]
%] F-(invasion) &} A o] (metastasis)7} =4 ¥ S B 313k v} v}, ufgbA] -1k
Al 91 MDA-MB-2313 MDA-MB-453 A| 3ol A, - 2w o] 8}3k& > 2] of] wh&

AE W AR A oA, 9 ILS e oA 2 glahaa s

-1 fribet Az o] )

F9F A A Q1 MDA-MB-231 A 3= 8o A 25228 (Seoul, Korea) &2 H-H |
MDA-MB-435 A 3£+= J.-H. Lee (Asan Medical Center, Seoul, Korea) 28 A3t}
o] & 10%2] FBS(fetal bovine serum; Life technologies, Inc.), 1% 3| 42 & (50
units/mL), % antibiotic antimycotic solution (Life technologies, Inc.)©] 3£3}¥ RPMI
1640 medium (Invitrogen)®l| 4] 37°C, 5% CO, 2| Z71 0l A] nlj &F&} St

5-2. A1 J] A A A oA g 3 849l

- kg o] 3}3HE (LMT-696) A & of] wh& A3 U] &4 44 (H,0, 5 DCF
g Fo] R AT A A o ®2, 2444 (ROS)S =4 A 2x 1057119
A EZE 60-mm Lol A 7]-%-31, FBS7} 255 RPMI 1640 vl X| Z-ol| A 24 A] 7k
ok ket B b o] lgkE o g E At Y, AEES 3=

(LMT-696)% Z+2} 303 &9t A Al apgith Al o] A4S 545171 A,
Al 52 H0- 3 &332 <1 H,DCFDA
[MolecularProbes(Eugene,OR)](20uM) <} 7] 37°C2] o1l 453 CO,

15l ol Bl el A 204 &<+ vl F 83 T H,DCFDA = Al| &£ W oll A DCF&
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[459]

[460]

[461]

[462]

[463]
[464]

[465]

[466]
[467]

52

ol H o] AlE ol EA8HH, H0,8 EA skl A
DCFE A3} =1}, o] 218k A A & o] §-5fo] &4 *Piﬂ ¥
A 7ol M o A aka A o] Fle Hke] Al ¥= EHA-EDTAE ] -&3}o]
Farekar, dlm el =7 el o] A @2 9% RPMI 1640 )

Al A A Z 73 t}. DCF & &5 += FACS Calibur flow cytometer (Becton Dickinson,
NJ)% o]Q.o}oq 7L7L 488 1 2 530 nm/] 047] 1 u]—g jrzL = 27@ O}Oﬂu}

1A, 5 5a H 5 5boll YERd vhef o], & g o] 31eHE (LMT-696) =
el g A9, e Al EQ1 MDA-MB-231 Al 3 2 MDA-MB-435 Al| 320 A 24
el Aol frol g o o)A H e Felstgint.

5-3.1L-8 75 A4 5 3 2l

o of SlRHE Ao uhE IL-89] E & g1Ety] 98l Al el A Easy
Blue (Intron, Sungnam, Korea)= % RNAE 2] 5}19] 260 nm &3 5ol A
G TE RNA (1.25 ug) S T3 a4 4H&(PCR) 71 H o2 A WAL A &
53l cDNAZ 345131 T IL-89) glyceraldehydes-3-phosphate dehydrogenase
(GAPDH)Oﬂ l_ETo] A oa ﬁ%Lgp:_ Eg].o]u—]é AL8-35}o] W eke :@Lo]g}oﬂ t}.

T A3 X 6a Z 5 6boll LERW ule} o], B ukr o] 3}3HE (LMT-696)S
Ae] g A9, e Al 321 MDA-MB-231 Al 3 % MDA-MB-435 A 3 ]| 4] IL-8
WA Go] 94 0% o4 YS FeAsvh

5.4, 9ok Aol I o)A F ) 29l

2 g o] 313HE Ao w2 ek Al X 9] H5E 79 3F=t BioCoat
Matrigel Invasion Chambers (BD Biosciences, Bedford, MA)E AM8-3} ST} 5 x 104
Mol Fruk e Al 3£ E trypsin-EDTAR 728 3, 0.5% &7 2] 32315 RPMI
16400l #] & E-A] 7] A1, Matrigel inserts©l] <52 th 5% & % o] 3¢l RPMI 16405
o} 2| chamberel]l €31 M| 3EE 37 °C ol A 36 A ZF a8l it ZF BHE&
e 2 38 FQF LA VAL, FnbE AR B o oAl o & 10% 8t ¢
A FE ] N FAL Ao A o}ﬁl*i(ﬂﬂg x200), ZE 2 o} 22 =4
AR QeFativh 7 alvtt 67 o] =5 At 44 A E
23] B89 0 A7) B4 L 35 HEE S35l T

2 AT, 5 7a R & 7bell YeR vle) o], - iy o 313HE (LMT-696)&
2] 3k 4§, M E HEF = MDA-MB-231911 4] 70%, MDA-MB-43591 4 = 56%

3}

[e]

=9

Kol
=

o

ruu o> _1%5
pes)

g

.

)

Kel
hy

o
>
o

=

9] 0] o4l fsk 2]
Aol uhE A F e Aol AP S
FolHglon], B A AgH wE A

Ta) 2 AL89] 93] o] Zolw X)X o upak

h
n
A
Ho
P
a2
i—l‘
H~l

rie
=
ol
10
o
ol

R

28
TES
Ashgich 653
T w}-§-21 (Charles River, Wilmington, MA)°l| $HA| 32 & =18l ¢hA
ol & gelelait), ek Al 3ol B kg o] 83HE(LMT-696, 10 uM),
LY255283, U75302 & DMSOE 24X ZF A A €] gt - trypsin-EDTA . =85} ¢]

=
Lo o m
J%Mﬂ
mol'

(e}

m .1>
t
C:

O
e
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[468]

[469]

[470]
[471]
[472]

53

PBSol A & EFA] A zoletil (50 mg/kg)fi-_ wFH A 71 mp--2~0f B 7k A R 2 x 106
A AEE FAEA T 55U TR v 59U (FA o= 33] &gy o] 3t
(LMT-696, 2.5 mg/kg), LY255283 (2.5 mg/kg), U75302 (0.25 mg/kg) 2 DMSOZ
B4FAL s R EAEE FAT AV 155 F b2 8l et
ObM| 3 A o) & B35St}

AT ¥ 8, 5 9a ' 5 oboll Ve BleF o), ¢hA| £ (MDA-MB-231)9]
dol= tZzw 3 vl alsto] & o] 313 (LMT-696)2 A v ol 213l 40%
QA H a1, FA tZ=7 A LY255283E A 2l 2o 8) 36% Al ¥ HbaA, U75302
gl ol o] A = Al E S MDA-MB-2312] A o] 7} o A 5] #] 22

21353l

&7 Ak, 20 o B E (LMT-696) A % 4&]}: I EN T | DR
AAE AR et AT o7 ohA| F o] AT Ao| & AAAZ 4= 9li=n},
T3k RS TH of g A AR o7 o] g o;g% ol u] gt}

234 6. BLT2 A& B3 332 a3 g2l

A2l o] 7] HE-g-ol A = mast cello] T 2.¢F & aHE 3, 2] H-o]| A allergen©]
7155 F3l Aol 501 2 mast cello] 2/ 3}E o] of 2] 74| Ao] EF}<SI
(interlukin-4, interlukin-13)5 & 4| 3t €t} o] 2] & #po]| E7F<l el of 3
AsAZE] 4, Ao AA, 7157 55k 59 ol YehA
g AEe A2 AE skl el 7577 (18-20g)°] ¥ ¢ BALB/c
k-2~ 5 Q 2] 9l E (Seoungnam, Korea) Z 7B &5 wbol A& o A2 0,
A2 S F2shlth 1 H 149 el &b C57BLI6 vh- 2ol BAA| Q] & 71 &
to] =23 2 (alum)(Pierce, Rockford, IL) 2.5 mg< 20 mg2] 1l
HEElOvA)ell A A 57 f ZH2A o 7 WY 27 72 221,22 H 23
Hol| &3 HF7]5 AHE8o] 1% OVAE vh-g-22of] HAFSHA T 2 ] 9]
3}3HE (LMT-696)(5 mg/kg), LY255283 (5 mg/kg, Cayman) 5= DMSOT 1%
OVAE WAFSH] 1 AIE Aol J7d5AY stk 7] 7H2 2 24 ol 7] = 3wl A
(AHR)E S48t 3L, 259 ¢l A A RA Q) AFA Ao EFF] IL-4 03 2
AT M E(EFT neutrOphll)/l S #Eelr] 8l vk 8 sl iEsk it
LPS(Lipopolysaccharide) & 53 5532 52920, 1,2 2 79l Balb/c
nhg-20l] 75 uge] Wil AR uOVA)T 1 mg?] LPSE Foll Yol &N A 14,
15,21 2 22 )] 50 ug®] ol LdETOVA)S ol €] challenge Al AT &
vk o) 31815 (LMT-1013) (1, 3, 10, 30 mg/ke), montelukast (10 mg/kg, DRS) FE3=
control buffer (10% DMA, 5% Tween 80, 85% saline)= 50 ug2l w2
AH-TIOVA)S FZol €O challenged} 7] 1 Al ZF Aol WAt} 7] 72 3

230l 7] 523114 (AHR)S S35l aL 24 o]l T34 2
A S AM FE(ZF 7" neutrophil) ] # 4= A&t 7] &) vb-2F -5
ok VRl 578 npg- 2o 7] =3 4| 21 metacholine (Z A ol e} 6.25
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[473]

[474]

[475]

[476]

[477]

[478]

o L H A
enhanced pause S 2] A4 A T 2 ALE-She] FA G TE 7] A A o M| A
NG 343 An) A Stell A (A&, x200), M EE 5
WA A 4719 BEE Al aL, Zb2h o] W& 234 Al o
WAL 334 RES =) akglo)

3 21 LY255283< 10 uM 7
Al et A5, 71 E7EA 50 mg/mlE F-o ¢ F55d 2 o] f g mpg-2aof A
7| =R 0] 69.2% FHAE L ow, vpg-2 Bk A el E Al EE9 IL-4
g0l 67.2% A8 & SISt vl 7k, i o 33 (LMT-696)2 10
uM A= 2] 3 9 7| == E A 50 mg/mlE 503 S5 2o frd
Al9-22ol A 7] 5 Al 0] 70% AT 9o, vhg-2s B fell A el w
A EE2] IL-4 A o] 70% 78S Felst3 ).

YESH, 5 1200 YR HEel gho], A o] {5 ¥ wh-2 (OVA+LPS)ell A % 4] o]
Fr i ¥ A] 8% k-2 (Normal)oll B]3l 138 7} 7] 5= A @Al o] S7FE Qo
Bk o) 318 & (LMT-1013)2 1, 3, 10 2 30 mg/kg A A &) 3 A9, 7| =554
50 mg/mlE o] 3k v}-$- 29} v)wd}o], 7] % wl Al o] 2+ 48.6%, 52.9%, 83.2%,
87.3% A& 2215ttt Wkt & W] 0l &2 91 montelukast 10 mg/kg=
A ) e A5, 71 =5 EA 50 mg/mlE Fol 3 vk 9 v wEfe], 7] %

A o) 64% A S g3
=

HH
e
oy
@
R
g
o
o
S
oy
o
(¢}
-3
i
uf
e
jus
=
o
N
N
o
I
e
ol
Lo
L
e
i

| =3 L
(LMT-1013)< 1 ¥ 10 mg/kg A A 2] g 4 5, vop-§-2= H7 o A /-
Ao} SF5T7 A AE S Flslal ¥
90.3% FAg & g5kl

FE3H & 14a 2 5 14bol] YERA vhe} o], B vk o] g1 3HE (LMT-1013)< 1,
| A e DA A EL}; ZFT7h
TV 2Y7) 42.2%, 48.8%, 71.8%, 88.3%

ontelukast 10 mg/kg= 2 A 2] ¢t
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27 &2] Al 1@l dojA,

A7) 8h8hAl 12 BA Y= SRR 8] S EE R o] Folx
< 5308 shi=, sheh 12 g AIE = B e

iz olo ofstH o 5]

tert-3+- 9 4-(4-(3-(N

- A gholu] 5) L 2 320yl 2 ) ¥ o) @431 -1- 71 5 g o] B

N-2-N-3-(4-(F] 3l &7 -1-74 2. )3l ) 2 2 32 2 o] )y gl ol mfo] =

N-(B-(4-(4-m 1 3] 9 2} 21 - 1-7b B ol ) 32 2 3.0 o) |)-N- 7  H gholmf

ol =,

N-(3-(4-(4- 23] 3| e} xl-1-7h Ry sl ) S 2 52 2- o) |)-N-3] | FH el

ol =,

N-(3-(4-(4-o}o) X 2 F 3] v 2} - 1-7 R ) v )R S o0 d)-N-v]

H gtojwmjo)| =,

N-(3-(4-(4-(2-3fo] =5 Al o ey T | 2} %1 - 1- 7} o) o ) S 2 52 2o |- N-

) d Hl ghoato] =,

N-(B3-(4-(4-(Atel 22 T 2 v )3 o g3l -1-7 R ) ) L 2 320 0] d)-

N-#d gl gholnjo] =
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