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Table 3. List of all possible interactions of the docked protein structures along with the Binding

Energies. AutoDock4[Morris, G M, Huey R, Lindstrom W, Sanner M F, Belew R K, Goodsell D

S and Olson A J. Autodock4 and AutoDockTools4: automated docking with selective receptor

flexiblity. Journal ofComputational Chemistry. 2009; 16: 2785-91] was used for docking of

protein-ligand complex.

Protein Complex

Interactions Energy
(kcal/mol)
Hydrogen Hydrophobic n Salt
Stacking Bridge
Tyr 148, Lys 233,
p-opioid receptor- Val 236, Phe 237,
Dehydro His 297 | Trp 293, lle 296, Aspl47,
alvimopan (28f) Val 300, Ile 301, : Lys 233 8.87
(MOR) lle 322, Tyr 326
Val 108, Val 118,
k-opioid receptor- | GIn 115, | Trp 124, Lys 227,
18b Tyr 312 Val 230, lle 294, Tyr 139 Asp 138 -9.08
(KOR) Ile 316, Tyr 320
Asn 150, Met 151,
H-opioid receptor- Tyr 148, | Lys 233, Val 236,
Alvimopan (1) | Asn150, | Val300, lle322, | Trp293 | Asp 147 -9.38
(MOR) Lys 233 Tyr 326
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Geometric discussion of E and Z-isomers

The retention of E-geometry during displacement of bromine was demonstrated as follows in the
case of 10b. When the reaction was conducted at 70° C two products were formed; one was 10b
and the other was the Z-isomer. This was demonstrated by NOESY studies in the proton NMR.
In the 300 MHz *H NMR spectrum of 10b (DMSO-ds) the benzylidene proton was seen as a
singlet at 7.79 ppm. In the *H-'H NOESY spectrum of 10b there was a strong interaction
between aromatic proton with piperazine protons, aromatic proton with allylic —-CH, protons and
weak interaction between benzylidene proton and —CH, and —CH3 ester protons but none with
the allylic methylene. In the 300 MHz *H NMR spectrum of Z-isomer the benzylidene proton
was seen as a singlet at 6.79 ppm. In the *H-'H NOESY spectrum of Z-isomer the benzylidene

proton had interaction with allylic —-CH protons.
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phenylacrylate (Z-isomer)
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'H, *C NMR and Mass Spectra’s:
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'H NMR spectrum of (E)-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acryloyl)Glycine (13a)
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Sample Information
Sample Name : AL-300

Sample 1D : AL-300 o
Data Filename : 260615008 lcd oH
Method Filename : Alkem LCMS_3min icm X N/\"/
Batch Filename  : 26062015.ch H g
Vial # 17 N/\
Injection Volume :3ul K/N
Date Acquired : 25-06-2015 15:07:12
Method Info ‘Mobile Phase : A: 0.1% Formic acid : B: Acetonitrile

Column : Ascentis Express 50X2.1mm ; 2. Tum
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(18] M 00 N} 00 [l T L1 I ] 106K
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DA Chl 25 _
Peak# L, Time Area% Pealk#t Ret. Time Peak miz
1 1,092 08312 1 1.033 380,15
2 | |68 lotall
Total 1000, (o0

Mass spectrum of (E)-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acryloyl)Glycine (13a)
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'H NMR spectrum of (E)-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acryloyl)valine (13b)
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Sample Information

Sample Nama ;01020320 301
Sample ID - 01020320 301_01
Data Filename  : 210115024.icd o
Method Filename :Alkem LCMS_3minlcm
Batch Filename - 21012015.ch NN OH
Vial # :1-20 H
Injection Volume 3 uL N ©
Date Acquired c21-01-2015 152122 K/N
Method Info Mobile Phase : A: 10mM NH40AC: B: Acetonitrile \@
Column : Ascentis Express S0X2.1mm ; 2.7um
%8 5 100 100 5 5§
Time 0.2 15 225 275 3
Chromatogram
LC Chromatogram
mAU
J & POA Mulh 1 254nm.4nm
=3
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i "l_ — e
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(14
TIC[ it
oo 025 0.50 075 1.00 135 i 1|5EI o 15’5 zu':n:i o 225 250 275
e g}
RT: L0200 Pase wass: 472 MS Spoctrem
SO0
l=—2 ¢ 3 2 ¢ )3 vs ¢ 35 8 ¢p o §9§
100 00 300 400 0 i) TOO B0
m'r
Peak Table MASS Peak Table TIC
D&AQEI 1543r|m£ T Al Peakd | Rei T Peak miz
L 1me MEa i L | ime il 4 r
1 1.059 100, (00 1 1020 42225
Total 100,000 Totall

Mass spectrum (E)-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acryloyl)valine (13b)
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'H and **C NMR spectra of (E)-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acryloyl)leucine (13c)
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Samplke Information

Sample Nama S 01020320_302 01
Sample 1D - 01020320 302 01
Data Filenama - 210115025.cd
Mathod Flename -Alkam LCMS 3minlcm
Batch Filenama  : 21012015.4cb Q
Vial # 121 A o
Injection Voluma -3 ul Ho 8
Date Acquirad - 21-01-2015 1525101 N
Maihod inio Mobile Fhase : A 10mNM NH4OAC; B: Acstonitrie K/N
Column : Ascentis Express 502 1mm ; 2.Tum \©
B 5 100 100 & 5
Time 0.2 15 225 275 3
Chromatogram
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Peak# | Ret Time Ama® | Pealat Hel Time Peak m/z
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“lotal [N o

Mass spectrum of (E)-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acryloyl)leucine (13c)
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'H and *C NMR spectra of (E)-3-methyl-2-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)
acrylamido)pentanoic acid (13d)
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Samplke Information
Sample Mama 01020320 303 M

Sampla 1D s D1020E20 303 M
CData Filenama ; 210115026 Icd o]
Method Flename Alkem LCMS_3minlcm NN Ny OH
Balch Filenama - 210120150ch Ho&
Vial # 122 NN
Injection Volume ;2 ul (n
DaloAcquired - 21-01-2015 16:47 28 @
Meathod Info ‘Mobie Phase : A 10mM NH4OAC: B: Acetonitrile

Calumn : Ascentis Express S0X2 1mm | 2. Tum

B 5 100 100 5 5
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| 1.162 1000, (00 1 1.120 436,30
Total AN Totalf

Mass spectra of (E)-3-methyl-2-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl) acrylamido)
pentanoic acid (13d)
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'H and *C NMR spectra of (E)-2-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acrylamido)

pentanoic acid (13e)
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Sample Information
Sampla Namea D0N020320_304 01
Sampla 1D 01020320 30401
Crata Filanamea : 210115028 Jed o
Method Filaname -Alkem LCMS 3min_lcm oH
Batch Filename  : 21012015.ch 7N
Vial # 21-23 H oo
Imjection Volume - 2 ul N/\
Drate Acquired D 21-01-2015 16:54:16 K,N
kethod Info ‘Mobile Phase : A: 10mM MH4OAC: B: Acetonitrile \©
Column - Ascentis Express S0X2_ 1mm ; 2.7um
B 5 100 100 5 5
Time 0.2 1.5 225 275 3
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1 1.119 100000 1 1.0835 42230
Total Y Total

Mass spectra of (E)-2-(3-phenyl-2-((4-phenylpiperazin-1-yl)methyl)acrylamido) pentanoicacid

(13e)
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'H and *C NMR spectra of (E)-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-
phenylacryloyl)glycine (13f)
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Sample Information

Samplo Nama 0000 306 M1
Sample 1D ;00320 305 01 o)
Data Flgnamag - 0115025, ed OH
Mothod Filgname Akem LCMS 3mindcm = M/\ﬂ/
Baich Flomname - 230120161ch 0
Vial # - 9.21 N el
Injection Voluma 3wl NG Cl
Diate Acquired - 22.01-2015 16:5208
Meathod Inio Mobide Phase : A 10mM NH4DAC; B: Acetonitrile
Calumn L AdsEnls Eil.pf‘vl‘.'-'!! SOX 2 1mm - 2. Tum
%H S5 100 100 & 5
Tma 02 15 228 275 3
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RBT: 1038 s maw; 448
ll:l.H.l.'.'L'l.l—E
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i85 5 i 1 i i 13§ 3 sg ® 1§ 1
140 M 0 a0 300 0 00 R
m'r
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i ] 5
Peak® | Ret Time Amcah Teald | Ret Time Peak miz
1 1. (R0 I | 1.038 44810
Total ] Totall

Mass spectra of (E)-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine

(13f)
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'H and *C NMR spectra of (E)-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-
phenylacryloyl)valine (13g)
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Samplke Information
Sampls Nama S0020X20 3068 01
Sample 1D :

Data Filgname  : 230115025.1cd

@l 01020320 306 01 o
Mathod Flename :Alkem LCMS_3minlcm x Nj:n/OH
Baich Filename - 23012015.Jch N
Vial # 1-22 N O
Injection Volume 2 ul
DaleAcquired - 22.01-2015 16:5548 LN cl
Mothod Info Mobile Phase © A 10mM NH4OAC: B: Acetonitriie

Column :Ascentis Express 50X2. 1mm ; 2.Tum
%B &5 100 100 & 5
Tme 0.2 15 225 275 3

Chromatogram
LC Chromatogram
mAL
5004 "E FOA Mulli 1 254nm, 4nm|
: \
o— - | II\\- _— . ]
' I — — ' - . e .
oo 0.5 10 15 20 25
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TS« i

1. D714, 931 f

TR
R S Te———, M Specimum
OO0
ZIIHIIII:
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!I: g I:: ;Ig. E |= - | I1. H : 4 il 5 B i L. |
1[4 1] i | ] 3ol o 3 L] Tl B
fmli
Peak Table MASS Peak Table TIC
PDA Chl 254nm
Peak® | Ret Time Ama' [ Teald | Fet Time Peak miz
1 1.3722 (LD 1 1.282 490.20
Totall _ LN | Torall

Mass spectra of (E)-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)valine
(139)
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'H and *C NMR spectra of (E)-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-
phenylacryloyl)leucine (13h)
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Sample Information

Sample Namea

; 01020%2030?_01

Sample ID : RL-30
[ata Filenamea > 180914026 .bcd e}
Method Filename :Alkem LCMS _3minlcm OH
Batch Filename  : 18002T14.icb ~ N
Vial # :1-22 H §
Injection Volume - 2ul N/\ cl
Date Acquired - 18-09-2014 13:00:05 K/N cl
Method Infio ‘Mobile Phase : A: 0.1% Formic acid; B: Acetonitrile
Column : Ascentis Express 50X2 1mm ; 2.Tum
%8B 5 100 100 5 5
Tme 02 15 225 275 3
Chromatogram
LC Chromatogram
mALl
| 2 PDA Wuls 1 254nm,2nm]
2504 2
. Ay
0.0 I]l.E T!U 1 !5 E.I[I EI.E
man
£c10,000,000) MZ Chromaiogram
TIC(+ }@1
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1.00
Y e e
000 025 050 075 1.00 125 150 175 200 225 250 275
TN
ME Epecirum
BT LMS  Pase mass 304
SO0
4000000
0000
2000000
10000004 _
i = s = = 3§ E & z
B e T i A B o I
100 130 200 50 300 350 400 430
Peak Table MASS Peak Table TIC
E%g Chl "‘i&gm
Ak L. Time Amrea% Peals Ret. Time Peak m/z
1 1.399 100, 1 1.345 504.25
Total 1000 TN Tota

Mass spectra of (E)-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)leucine

(13h)
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'H NMR spectra of (E)-2-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-
phenylacrylamido)-3-methyl pentanoicacid (13i)
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3C NMR spectra of (E)-2-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-
phenylacrylamido)-3-methyl pentanoicacid (13i)
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Sample Information
Samgg\lane : D1 E20020008 0
(5] 0102050008 01 0
Data Flename - 180914012 jcd
A Akam LCMS Jminicm N OH
Baich Flename - 180820140 N
vy 1-10 H o
Inechon Volume 15 ul N/\ cl
Dista Acguired 18-03-2014 110332
Mathoa o Mobie Prass | A 0.1% Formic acid, & K/N Cl
Courn : imm - 2 7um
wE 5 100 W05 &
Teme 0.2 15 225275 3
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Mass spectra of (E)-2-(2-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)-3-
methyl pentanoicacid (13i)
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'H NMR spectra of (E)-2-(2-((4-(4-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)-3-
methylpentanoic acid (13n)
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'H NMR spectra of (E)-2-(2-((4-(4-chlorophenyl)piperazin-1-yl)methyl)-3-
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'H NMR spectra of (E)-(2-((4-(4-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)valine
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3C NMR spectra of (E)-(2-((4-(4-hydroxyphenyl)piperazin-1-yl)methyl)-3-
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3C NMR spectra of (E)-(2-((4-(4-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)
leucine (13r)
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Mass spectra of (E)-2-(2-((4-(4-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)-3-
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'H NMR spectra of (E)-2-(2-((4-(4-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)
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'H NMR spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13u)
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3C NMR spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13u)
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'H NMR spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)valine
(13v)
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3C NMR spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)valine
(13v)
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Mass spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)valine (13v)
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'H NMR spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)leucine
(13w)
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3C NMR spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)leucine
(13w)
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Mass spectra of (E)-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)leucine
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'H NMR spectra of (E)-2-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)-3-
methylpentanoic acid (13x)
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3C NMR spectra of (E)-2-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)-
3-methylpentanoic acid (13x)
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Mass spectra of (E)-2-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)-3-
methylpentanoic acid (13x)
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'H NMR spectra of (E)-2-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)
pentanoic acid (13y)
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3C NMR spectra of (E)-2-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)
pentanoic acid (13y)
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Mass spectra of (E)-2-(2-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacrylamido)
pentanoic acid (13y)
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'H NMR spectra of (E)-(2-((4-(2-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)
glycine (13z)

S70




-

N EN\22 N\
0 =
N
N:© =
\O . -

B L e e e L e e e e L e e L L L e L ]
190 180 170 160 150 140 130 120 110 100 930 B0 o 50 -] 40 30 20 ppm

3C NMR spectra of (E)-(2-((4-(2-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)
glycine (13z)
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Mass spectra of (E)-(2-((4-(2-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl) glycine
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'H NMR spectra of (E)-(2-((4-(4-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)
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3C NMR spectra of (E)-(2-((4-(4-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)

glycine (13aa)
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Mass spectra of (E)-(2-((4-(4-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl) glycine
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'H NMR spectra of (E)-(2-((4-(3-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)
glycine (13ab)
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3C NMR spectra of (E)-(2-((4-(3-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)
glycine (13ab)
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Mass spectra of (E)-(2-((4-(3-hydroxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
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'H NMR spectra of (E)-(2-((4-(2-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
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3C NMR spectra of (E)-(2-((4-(2-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
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Mass spectra of (E)-(2-((4-(2-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13ac)
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'H NMR spectra of (E)-(2-((4-(3-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13ad)
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3C NMR spectra of (E)-(2-((4-(3-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13ad)
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Mass spectra of (E)-(2-((4-(3-chlorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
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'H NMR spectra of (E)-(2-((4-(3-methoxyphenyl)piperazin-1-yl)methyl)-3-
phenylacryloyl)glycine (13ae)

S85



Sample Information (0]
Sampie M -k
el - O20o000m4E O N N OH
Data Fiename 100315025 Jod H
Method Flename -Akam LCMS Jminicm o
F - 10332015 kch
o o N/\
tion Volume -3 ul K/
aou-;oﬁém 13{:}3}151:31?31“ . N
Cokimn .mamﬁ(um.z;m
®H 5 00 05 &
Teme 02 15 225 275 3
Chromatogram _/O
LC Chomalogram
=AL
| T L Nl 1 2 s, i
] Irl-
50 |
] | | N
A — 1 L : A
on o' 1 s 20 s
me

[ i} m N i 4
.m:ocf.-}
‘IH'I’“j
m:ocf.j
||IH:|’11
N E s & 3 n =8 3 3 H w i = B E i §w
13 e " . & a i o !
oo
EF 00 oo 450
TR
IIF:I:I‘.'“i
E 1 .
r W 5 [ = L s W Y] 'L | [ TE
o 0 W 00 ¥ 0 a&w 000 W 0 aw w0 000 =m0
T
Prak Tabie MASS Penk Tabe TIC
PDA Chi 254nm
Feak# ol Tine Afexs Peakt el Time Penk m'z
1 LA 08 055 1 L5 T
| La1o LIdS . [ JWLTS
Tonal] 100 (K] I

Mass spectra of (E)-(2-((4-(3-methoxyphenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
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'H NMR spectra of (E)-(2-((4-(2-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13af)

S87



T T T T T T T T T T T T 1

T T T i T T i
190 180 170 160 150 140 430 120 110 100 S0 80 70 60 50 40 30 20 ppm

3C NMR spectra of (E)-(2-((4-(2-fluorophenyl)piperazin-1-yl)methyl)-3-phenylacryloyl)glycine
(13af)
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'H NMR spectra of (E)-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-phenylacryloyl)
glycine (18a)
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3C NMR spectra of (E)-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-
phenylacryloyl) glycine (18a)
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'H NMR spectra of (E)-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-
phenylacryloyl)valine (18b)
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phenylacryloyl)valine (18b)
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'H NMR spectra of (E)-2-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-
phenylacrylamido)-3-methylpentanoic acid (18d)
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3C NMR spectra of (E)-2-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-
phenylacrylamido)-3-methylpentanoic acid (18d)
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Mass spectra of (E)-2-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-
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'H NMR spectra of (E)-2-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-

phenylacrylamido)pentanoic acid (18e)
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'H NMR spectra of (E)-(2-((4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)methyl)-3-(4-
methoxyphenyl)acryloyl)valine (18f)
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'H NMR spectra of 3-(4-benzylpiperazin-1-yl)benzo[d]isothiazole (19a)
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'H NMR spectra of (2-benzyl-3-(4-phenylpiperazin-1-yl)propanoyl)glycine (23a)
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3C NMR spectra of (2-benzyl-3-(4-phenylpiperazin-1-yl)propanoyl)glycine (23a)
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Mass spectra of (2-benzyl-3-(4-phenylpiperazin-1-yl)propanoyl)glycine (23a)
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'H NMR spectra of (2-benzyl-3-(4-(2-methoxyphenyl)piperazin-1-yl)propanoyl)glycine (23f)
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3C NMR spectra of (2-benzyl-3-(4-(2-methoxyphenyl)piperazin-1-yl)propanoyl)glycine (23f)
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Mass spectra of (2-benzyl-3-(4-(2-methoxyphenyl)piperazin-1-yl)propanoyl)glycine (23f)

S112



RL-314%

e

™

r- W obord O th @ W0 T Al WMo o - Do ™D
™ m S e Y1
o™

N

CECERETE ALKEM
m iMoo ™S
RRn 55 2e : . _—
SEN Oy
N S
K/N\©\ o n
] .
|

4.0 33 23 ppm

L

30
el e

'H NMR spectra of (2-benzyl-3-(4-(4-methoxyphenyl)piperazin-1-yl)propanoyl)glycine (23g)
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3C NMR spectra of (2-benzyl-3-(4-(4-methoxyphenyl)piperazin-1-yl)propanoyl)glycine (23g)
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Mass spectra of (2-benzyl-3-(4-(4-methoxyphenyl)piperazin-1-yl)propanoyl)glycine (23g)
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'H NMR spectra of (E)-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-

phenylacryloyl)valine (28b)
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Mass spectra of (E)-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-
phenylacryloyl)valine (28b)
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'H NMR spectra of (E)-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-

phenylacryloyl)leucine (28c)
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Mass spectra of (E)-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-
phenylacryloyl)leucine (28c)
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'H NMR spectra of (E)-2-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-
phenylacrylamido)-3-methylpentanoic acid (28d)
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Mass spectra of (E)-2-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-
phenylacrylamido)-3-methylpentanoic acid (28d)
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'H NMR spectra of (E)-2-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-

phenylacrylamido)pentanoic acid (28e)
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Mass spectra of (E)-2-(2-((4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl)methyl)-3-

phenylacrylamido)pentanoic acid (28e)
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'H NMR spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-
3-phenylacryloyl)glycine (28f)
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Mass spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-3-

phenylacryloyl)glycine (28f)
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'H NMR spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-

3-phenylacryloyl)valine (28g)
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3C NMR spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-
3-phenylacryloyl)valine (289g)
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Mass spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-3-
phenylacryloyl)valine (28g)
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'H NMR spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-

3-phenylacryloyl)leucine (28h)
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3C NMR spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-
3-phenylacryloyl)leucine (28h)
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Mass spectra of ((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-3-
phenylacryloyl)leucine (28h)
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'H NMR spectra of 2-((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-
yl)methyl)-3-phenylacrylamido)-3-methylpentanoic acid (28i)
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3C NMR spectra of 2-((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-
yl)methyl)-3-phenylacrylamido)-3-methylpentanoic acid (28i)
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Mass spectra of 2-((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-3-
phenylacrylamido)-3-methylpentanoic acid (28i)
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'H NMR spectra of 2-((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-
yl)methyl)-3-phenylacrylamido)pentanoic acid (28j)
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3C NMR spectra of 2-((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-
yl)methyl)-3-phenylacrylamido)pentanoic acid (28j)
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Mass spectra of 2-((E)-2-(((3R,4R)-4-(3-hydroxyphenyl)-3,4-dimethylpiperidin-1-yl)methyl)-3-
phenylacrylamido)pentanoic acid (28j)
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