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Experimental General

Melting points were recorded on a Biichi melting point apparatus and are uncorrected. IR spectra were
recorded on Perkin-Elmer 281 IR spectrophotometer. 'H and °C NMR spectra were recorded on Varian
400 spectrometer by using TMS as internal reference; chemical shifts (6 scale) are reported in parts per
million (ppm). Elemental analyses were carried out using Perkin-Elmer 2400 Series Il CHNS/O analyzer
at the Department of Chemistry, Indian Institute of Technology Guwahati. Column chromatographic

separations were performed using Merck silica gel (60-120 mesh).

Crystallographic Description

Crystal data were collected with Bruker Smart Apex-II CCD diffractometer using graphite
monochromated MoKa radiation (A = 0.71073 A) at 296 K. Cell parameters were retrieved using
SMART software and refined with SAINT on all observed reflections. Data reduction was performed
with the SAINT software and corrected for Lorentz and polarization effects. Absorption corrections were
applied with the program SADABS. The structure was solved by direct methods implemented in
SHELX-97 program and refined by full-matrix least-squares methods on F2. All non-hydrogen atomic
positions were located in difference Fourier maps and refined anisotropically. The hydrogen atoms were
placed in their geometrically generated positions. Compound 4¢ empirical formula C, H;3CINO3,
colorless crystal, formula wt 367.81, Triclinic, P-1, a = 9.4104(10) A, b =9.6627(9) A, ¢ = 10.6311(10)
A, V =2866.08(15) A’, Z=2,F (00 0)=2384, GOF(S) = 1.004. Final indices Rops = 0.0384, WR o5 =
0.0815 with T > 2r(I); Ry = 0.0504, wR,; = 0.0865 for all data. Compound 50 empirical formula
C1gH5sNOy, colorless crystal, formula wt 309.31, Monoclinic, P 21/c, a = 11.8099(5) A, b = 9.7399(5)
A, c=12.7370(6) A, V = 1461.83(12) A®, Z =4, F (0 0 0) = 648, GOF(S) = 1.031. Final indices Rops =
0.0503, WRops = 0.1131 with I > 2r(I); R,y = 0.0920, wR,; = 0.1292 for all data.

Table S1. Crystal data and structure refinement for 4¢ and So. For atomic coordinates and equivalent
isotropic displacement parameters and bond angles, please check the CIF.
Compound 4c (trans Compound 50 (cis CCDC

CCDC811857) 838311)
Identification code CI-AC-DHP Fur-AC-DHP
Empirical formula C21 H 18C1NO3 C 18H15NO4
Formula weight 367.81 309.31
Temperature 296(2) K 296(2) K
Wavelength 0.71073 A 0.71073 A
Crystal system Triclinic Monoclinic
Space group P-1 'P 21/c'

Unit cell dimensions

a

9.4104(10) A

11.8099(5) A

b

9.6627(9) A

9.7399(5) A
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c 10.6311(10) A 12.7370(6) A
a 78.191(5) 90.00°

B 66.629(6)° 93.828°(2)

y 89.263(5)° 90.00°

Volume 866.08(15) A’ 1461.83(12) A’
Z 2 4

Density (calculated) 1.410 g/cm’ 1.405 g/cm’
Absorption coefficient 0.242 mm”’ 0.100 mm™
F(000) 384 648

Theta range for data collection

2.14 to 28.34°

1.73 to 34.04°

Index ranges

-11 <=h<=11, -11<=k<=12, -
12<=I<=14

-18<=h<=18, -13<=k<=13,
-18<=I<=19

Reflections collected

6806

22111

Independent reflections

4322 Rine =0.0415

5974 Rine =0.0273

Completeness to 6°

98.4% (0 = 28.34°)

97.8% (0= 34.04°

Refinement method

Full-matrix least-squares on F2

Full-matrix least-squares
on F2

Data / restraints / parameters

4322/0/240

5448 /0/212

Goodness-of-fit on F2

1.004

1.031

Final R indices [>2sigma(I)]

Robs = 0.0384, wRps = 0.0815

Robs = 0.0503, WRobs =
0.1131

R indices (all data)

Rau = 0.0504, WRau =0.0865

Rau = 0.0920, WRau =
0.1292

Largest diff. peak and hole

0.216 and -0.210e.A

0.173 and -0.210e.A°°
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Table SI2. Docking analysis of the synthesized compounds on chain A of human dopamine D3 receptor

(PDB Id: 3PBL)

Conformations in the . .
Product | Score Substituents, n largest cluster . H—bopd . Pl. Hydrophgbw
[out of 100] interactions | interactions contact residues
5r -10.56 | Me(Cy4), NO,( Cyy), n=2 100 S192 F345 V&6
s 10.46 OMe(Cy4), OMe(Cy), 100 F345 V86,189, V111,
& o H( C,p), n=2 ) 1183
5d -9.94 Br(Cg4), H( Cyp), n=2 100 - F345 V86, VI111,1183
5¢ -9.73 CI(Cy4), H( Cyp), n=2 100 - F345 V86, VI111,1183
5b -9.6 Me(C ), H( Cyp), n=2 100 - F345 V86, V111,1183
V86, .89, V111,
5f -9.54 OMe(Cy), H( Cyp), n=2 100 - F345
1183
5m -9.51 Br (C4), H( Cyp), n=1 100 - F345 V86, V111
51 -9.28 Cl (Cy), H( Cyp), n=1 100 - F345 V86, V111, F345
V86,189, F106,
4f -9.26 OMe(Cy), H( Cyp), n=2 100 Y365 -
V107, T369
V107, 1183,
5p -9.24 CI(Cy), Br( Cyp), n=2 100 - F345
F345
V86,189, V111,
5a -9.11 H(C4), H( Cyg), n=2 100 - F345
1183
5e -9.10 F(Cg4), H( Cyp), n=2 100 - F345 V86, VI111,1183
5n -9.09 MeO(Cy), H( Cyp), n=1 100 - F345 V86, VI111,1183
V111, C114,
5k -8.92 H(C4), H( Cyp), n=1 100 - F345
F346
Cl, (Cy), MecO V86, V107,
5s -8.80 100 - F345
(Cyp), n=2 1183, F345
s 239 Furfuryl (Cy), 100 1183 V111, C114,
0 -8. -
H(Clo), n=1 S196
Furfuryl(C,),
5h 8.36 HC) 42 100 ; F345 1183
10), 0=
Furfuryl(C,),
5q -8.11 Br (Cyy), 12 100 - F345 V107, 1183
T 10), 0=
OMe(Cy), OMe(Cs), 1183, F345,
4g -8.10 100 D110 F345
H( Cy9), n=2 H349, T369
CL (Cy), MeO ( Cyy), V86,189, F106,
4s -8.01 100 Y365 -
n=2 V107, T369
V86,189, F106,
4d -7.99 Br(Cg4), H( Cyp), n=2 100 Y365 -
V107, T369
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Furfuryl (Ca), H( C1o), V86, L89, F106,
40 -7.98 1 (Co)r H( Cro) 100 Y365 -
n=1 V107, T369
1183, F345,
4K 794 | H(C4), H(Cyo), n=1 100 D110 F345
H349
Furfuryl(Cs), H( C1o), S182, F345,
4h -7.91 ! . 100 Y365 F345
=2 T369, F345
V86, L89, F106,
4b 789 | Me(Cy), H( Cyp), =2 100 Y365 -
V107, T369
V86, L89, F106,
dc 786 | CI(Cy), H( Cyo), =2 100 Y365 -
V107, T369
S182, W342,
4 764 | CI(Cy), H(Cyo), n=1 100 D110 F345 F345, T369,
F345
4p 732 | CICy), Br( Cyp), n=2 100 Y365 - V386, T369
Furfuryl(C,), Br ( Cyy),
4q 2730 YR ) v 100 D110 F345 1183, F345
n:
4m 728 | Br(Cy), H(Cyo), n=1 100 D110 F345 189, F345
CI(Cy), H( Cro), n=2 V386, L89, F106,
dc 727 100 Y365 -
V107, T369
V86, L89, F106,
de 712 | F(Ca), H(Cip), n=2 100 Y365 -
V107, T369
S182, F345,
4a 704 | H(Cy), H(Cyo), =2 72 D110 F345
H349, T369
189, S182,
4r -6.95 | Me(Cy), NOs( Cyo), n=2 100 D110 F345 W342, F345,
T369
4n 6.40 | MeO(Cy), H( C1o), n=1 85 D110 F345 189, F345
ETQ* -8.207 compute_AutoDock41 score.py
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"HNMR Spectra of Compound( 4a)

DD-H-AC-DHP-tr
expl s2pul
SAMPLE SPECIAL
date Aug 23 2010 temp not used
solvent CDC13 gain. not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwio 19.700
at 1.998 alfa - 20.000
np 25528 FLAGS
b not used 11 n
bs 4 1in n
d1 1.000 dp y
nt 32 hs nh
ct 32 PROCESSING
TRANSMITTER 1b .
tn HLI fn 65536
sfrqg 399.853 DISPLAY
tof 362.8 sp -192.9
tpwr 57 wp 4777.5
9.850 rfl 797.4
DECOUPLER rfp
dn rp 141.3
dof 9 1p -102.2
dm nnn PLOT
dmm c wC 50
dpwr 50 sc 0
dmT 15980 vs 54
th 13
ne cdc ph
. ‘
/ i
— o M — N
- | A R S B A T ™ E R A B I B S A N 1 v I [ ¥ | e it (A
11 10 9 8 7 6 5 4
BT - Iy I
6.8515.41 5.14 4.69
24.24 4.52 5.1

[ T O |
4.947.50 4.72
6.91 5.08
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¥ CNMR of Compound (4a)

- 126.063

DD-H-AC-DHP-tr.13cC
expl szpul
SAMPLE SPECIAL
date Aug 23 2010 temp not used
solvent coci3 gain not used
file exp spin not used
ACQUISITION hst 0.008
Sw 25125.6 pwao 18.600
at 1.199 alfa 20,000
np 60270 FLAGS
fb 13a00 {1 n
bs 4 in n
dl 1.000 dp y
nt 3000 hs nn
ct 160 PROCESSING
TRANSMITTER 1b 2.
tn c13 f 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp 335.4
tpwr 61 wp 20866.1
pw 9.300 rfl gz78.2
DECOUPLER rfp 7764.9
dn : rp -47.5%
dof 0 1p -296.1
dm yyy PLOT
dmm w wC 250 ~
dpwr 42 sc 0 z
dmf 8900 vs a7 .
th 3 o
nm no ph I
a
L]
L]
s @
o
1
i
o
w
o~
~ a
m
~ - 4 !
«© o @ i |
] o bt Ryl ’
o - i
w -l 1
-I
-'_rﬁ'6'",[""‘}'"!""_'-‘1""1"”!|\||||1--1—1:
200 180 160 140

~ 124.911
—121.792
—120.717
—116.530

114,234

U i B T e e e T

1290 100

.230
\—76.810

~—77.543

. F

e i e

80

—69.969
~—69.260

54.427

R

40

38.479

—23.478
——21.953

V| E——

UL 0 O e e i ol e e o o e e LB e e e s i

20 ppm
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"HNMR Spectra of Compound( 5a)

DD—-H-AC-DHP-c is
expl s2pul
SAMPLE SPECIAL
date Aug 24 2010 temp not used
solvent coc13 gain not used
file ekp spin not used
ACQUISITION hst *0.008
sw 6389.8 pwse 18.700
at 1.998 alfa 20.000 (
n 25528 FLAGS
T not used 11 z
bs 4 in n z
dl 1.080 dp ' ’, W\
nt 32 hs nn *
ct 32 PROCESSING
TRANSMITTER 1b 10 NH
tn H1 fn 65536 2
sfrg 398.853 DISPLAY Bha
tof 362.8 sp -133.90
tpwr 57 ug 4869.9
9.858 rT1 796.2 O O
DECOUPLER rfp ] N
dn ci3 rp 131.8
dot o lp -87.3
dm nnn PLOT
dam [- 250
dpwr 50 sc [
daf 15900 vs 50
th 20
nm cdc ph
L____, o S — l\-&__, S S
T T T T T B T I T T T T | e St A S | R T (SR s ms St B L s B e A R A A A | L S R B E
11 10 9 8 7 6 5 a 3 2 1 ppm
- S - - o o - - [
4.99 2z.18 4.48 4.28 4.85 1z.a8
20.18 4.49 4.28 4.39 2.440.56
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13
CNMR of Compound (5a)
DD_H_Ac_DHP_Cis_13C
expl s2pul
SAMPLE SPECIAL
date Aug 24 2010 temp not used
solvent coc13 gain not used =
file ex spin not used z
ACQUISITION hst 0.008 / K\
sw 25125.6 pwd0 18.600
at 1.199 alfa 20.000
np 60270 FLAGS NH
fb 13800 n
bs 10 in n 5a
di 1.000 dp ¥
nt 6000 hs
ct 2010 PROCESSING O (0]
TRANSMITTER 1b 2.0
tn c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp . 1034.90
tpwr 61 wp 19875.4
w 9.300 rf1 9272.9
DECOUPLER rfp 7764.9
n H1 rp -46.8
dof 0 p -355.3
dm yVvy PLOT
dmm w wC 250
dpwr 42 sc 0
dmf 8900 wvs 33
th i 3
nm no ph
w
~Z3
gsa
“w
nﬂz
| "
la8R
- % - : -
« T ogm WD
wrtNn .-
5378
J | J"‘: -l -
- - 1] ™ 23% = o = ~ r e
w P s @D - - w e
~ - e 3 - = - -
3 & ~ & . @ o - .
= - w [ I g o = o~ -
- - - Ll - i w -
o~ - . = -t l
= S 8 1 ]
. + 149 .
© : - = 3 i
= - [
f
‘ | \ ‘ J‘Lb\..i (WS - s
R T L L L A T L LINSie 5 et S T L it e LT S R B [ T g | A e e | 1 TR i)
180 160 140 120 100 ao 60 40 20 ppm
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HRMS of Compound (a)

Saipla Name  H_AC DHP Position vial 1 Instrument Name  Instrument 1 User Name -
Ing Vol -1 InjPosition SampleType Sample IRM Calibration Status All Ions Missed
Data Fllename H_AC DHP.d ACQ Method ‘ . Comment ) Acquired Time 8/10/2011 11:51:15 AM

x10 1 [+ESI Scan (0.250-0.475 min, 15 scans) Frag=175.0V H_AC_DHP.d Subtract _
4.4 ~34.1438 - 335.1402

4.2

4-
3.8
3.6

3.2

34
2.8
2.6
2.4
2.2

2
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4

336.1529

0.2

333.1337 : 337.1534

333 3335 334 334.5 336.5 337 337.5

; 335 335.5 336
Counts (%) vs. Mass-to-Charge (m/x)

10
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THNMR Spectra of Compound( 4b)

DD-Me-Ac-DHP-tr
anpl €Zpul
SAMPLE SPECIAL
date Awg 21 _IN1lD temp not used
solvent COCIE  gain not wied
rile mxp  EpIA not used
ACQUISITION hEt 0.m08
= 83888  pwid 18.768
at 1.998 alfa z0.0080
| issia FLAGS
T mot used 11 n
ba a 1n n
oL 1.008 @@ ¥
mt 32 b nn
et EH PROCESS INOD
TRAMEHETTER n o.10
L Hi fn §538
afrg 399,855 OISPLAY
taf 362.8 ip -184.7
tprwr 57 wp asze.2
g.850 rTl 7.6
DECOUPLER rfp 0
an 13 ro 131.8
sof o p -103.4
o= non PLOT
dm- - 50
apwr 50 sc L]
=r 154988 vs 7E
1 2o

1 S DO B A W S B e ) I i b ) e G R L Al i Tt ol i o e e o
11 10 9 a8 7 6 5 4
B B . W
4,51 Rt s N Y 4.37
31.50 s 4 28

11
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13 CNMR of Compound (4b)

DD-Me-AC-DHP-tr-13C
expl sZpul
SAMPLE SPECIAL
date Aug 21 2010 temp not used
solvent cpci3 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwao 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 41 n
bs 10 in n
dl 1.000 dp Vv
nt 5000 h nn
ct 2020 PROCESSING
TRANSMITTER 1b 2.00
tn ci3 f 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp =1508.7
tpwr 61 wp 25125.6
9.300 rfl 9273.6
DECOUPLER rfp 7764.9
n H1 rp =59.8
dof o Ip =273.7
dm yyy PLOT
dmm w wC 250
dpwr 42 sc 0
dmf 8900 vs a3
th 3
nm no ph
- o W
~ad
L
713
N
R
R RE = 33
<+ - ae - w “ i
Y - -
.9 kel s SRS ~ s a3
D om [ “ g > < | B
L ™y H - - -
m - ~o e e N " ~
g8 | 3 ReR |l 3 . i
" od w L
P ~ T [ | J \
s ] | 1 n |
= = [l | "
@ @ | |
3 : | | l
| A
i i '
) e A A d e
'TI|||‘||||||.||||\‘||..| I|| |[||||:l|| T T III’_'.]"_!_-'Y'I'1||:|I l_l"r"'1'|';|‘_l"\"l"l_""\'l'["lI["—'."T"V_r' '_v"!—_l'||']'1_|"'_'_l TTITTTTTTTY \"r1—__|'"l"_l‘
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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THNMR Spectra of Compound( Sb)

DD-Me-AC-DHP-cis
expl sZpul
SAMPLE SPECIAL
date Aug 21 2010 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwild 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used 11 n
bs 4 in n
[} 1.000 dp
nt 32 h
ct 32 PROCESSING
TRANSHITTER 1b 0.10
tn H1 fn 65536
sfrg 399.853 DISPLAY
tof 36z.8 sp -140.6
tpwr 57 wp 4710.4
w 8.a850 rTI1 795.4
DECOUPLER rfp 0
n Cli3 rp 138.8
dof 0 1p =106.1
dm nnn PLOT
dmm C  wC 250
dpwr 50 sc ]
dm? 15900 wvs 52
th 9
nm cdc ph
T I e R A e e e
11 10 9

i
10.05
15 852

Me)

- ' e
4.10 3.67
25

ppm
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13 CNMR of Compound (5b)

DR=Ma=AC=0DHP=cigl I
expl &Fpul
SAMPLE SPECTAL Me
date Aug 21 010 Tamp not used
solvent coc1y galin "ot used ~
file axp &pin Aot used z
ACQUISITION 1% s.004 z
S 25128.6 pwiid 18.600 /), o
at L1898 alfs P Fe.0080
Ap EBZTR FiL
Th L3app 11 n NH
bE 10 1im n
d1 1.000 dp ¥ 5b
nt 5048 hs i
&t sone PROCESS ING
TRANSHITTER b z.08 (@) O
tn Cl13 Tn 65538
sfrg ion.554 DIGPLAY
tof 1536.3 sp =1%04,1
tpwr &l wp Z5125%.6
.388 Pl 9269.8
OECOUPLER rfp TTEA, 9
n HL rp =1z.9
dof " ip =38%.3
dm YVY FLOT
dns W W i%e
dpwr L 14 L]
dmf as0n  wvs aa
th 3
nm no  ph
=2
- o
igs gie
‘.‘11 W~ J
o™ w - +
o N W ~ l/
-y wa O ~
LT I
R )
oenZen
*ing
aSce s 2
-c]._‘:-u - o:
el - : - - 0%
S5° <y 8 =3 s gas
~ - ] < “ -
2:3 w [ - 3 ™ N
- - - L
a b1 [ Ll =
- o~ - - j
w .
s« 2 i t
w -
-
1 |
!
i
E
T T T A e T e e T T T P R R T e e T T e e e S [ e T T T e T e T T e T R T T T T T T L o P B e |
220 200 180 180 140 120 100 a0 60 a8 - 20 0 ppm
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HRMS of Compound (b)

Position 3
InfPosition
ACQ Method

Sample Nama  Me_AC_DHP Vial 1
Ind Vol -1 b

Dats Fllenama  Me _AC_DHP

User Name
IRM Cadibratien Status
Acquired Tima

Name Instrument 1
: Sample
Com: .

Alt Tons Missed
8/10/2011 12:12:59 PM

x10 2 |Background "+ES| Scan (0.379-0.5Z2 min. 13 scans) %—1 75.0V Me_AC_DHP.d
% ' 348.1612
0.05] 4
0.9
0.85
0.8
0.751
0.7

4

0.25
0.2
0.154
0.1
0.05

202.1820 } \

122.0970 . | 256.0986 | 548.6954

888.3646

[JA- 1 1
100 150 200 250 300 350 400 4;-'52 500 S50 600 650
. -Counts (%) vs. Mass-to-Charge (m/z)

700 750 800 850 ©O00 950

15
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tio for Compound (c¢)

CiS ra

Expansion "HNMR spectra for determining the trans

3
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e .
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"HNMR Spectra of Compound( 4¢)

DD~C1=AC-DHP-tr
expl. sZpul
SAMPLE SPECIAL
date Aug 17 2010 temp - not used
solvent cpciz gain not used
file exp spin not used
ACQUISITION hst 0D.008
Bw 6389.8 pwild 19.700
at 1.998 "alfa 20.000
np 25528 FLAGS
fb not used 11 n
bs - 4 in n
d1 1.000 dp ¥
nt 32 h nn
ct 32 PROCESSING |
TRANSMITTER 1b 10
tn HL fn 536
sfrq 399.853 DISPLAY
tof 362.8 sp 112.3
tpwr 57 wp 4122.6
9.850 rfT1 792.3
DECOUPLER rfp
n rp 139.5
dof 0 1p -103.4
dm nnn PLOT
dmm C wC Z50
dpwr 50 sc 0
dmft 15900 vs 74
th 20
nm cdc ph
y
: T T T T I T T T 'r’"'T' T R
9 a8
Wi
5.0012.58
17.59

J1 T

e
7 6 5 4 3 2 1 ppm
Lt Lyt gt B
5.64 5.02 5.77 6.04
5.51 5.31 5.24 20.76 5.25

17




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

13 CNMR of Compound (4¢)

DD-C1=-AC-DHP-tr13C
expl szpul
SAMPLE ! SPECIAL
date Aug 17 2010 temp not used
salvent cocil3 gain not used
file exp spin not used
ACQUISITION hst 0.008
swW 25 .6 pwald 18.6400
at 1.199 alfa 20.000
n| 60270 FLAGS
f 13800 11 n
bs 10 in n
di 1.000 dp v
nt 5000 hs nn
ct 2150 PROCESSING.
TRANSMITTER 1b 2.00
tn ci3 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp 1464.9
tpwr 61 wp 19512.7
9.300 rf} 9271.3
DECOUPLER rfp 7764.9
dn H1 rp -43.2
dof 0 1p -323.2 -
dm PLOT - w
dnm yy‘s:r we 250 R
dpwr 42 sc 0 ]
dmf 8300 vs 61 N -
th 4 -
nm no ph g
m =g 0
- @ ™
®agwy ©
@M e e ¥ -
o L o ]
S-a- S a2, i "z
| | ] I woe m= w Y
A4 ~gh 4o z s 7
1 -« ~
I H | IS 1 - W
| | I
om i ! w ‘
@ | | |
- - t
- ] 1 o,
- g ‘ | @ | ‘ ‘ ]
“ S e || s . A
o 'u‘; o o ! - i | ||
=4 . " oe J | |
3 TR -
S - I ‘ | | ‘ | |
- | |
_ ‘ | | |
i 1
L ‘
I
LN B S S L L LML N L B LN B L e I B A B R L LIS S S A B DL T LA S s s e S B S LS R A L L B A O B B s S s e B B LI B LA St B B
200 180 160 140 120 100 80 60 40 ppm
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"HNMR Spectra of Compound( 5¢)

- DD-C1-Ac-DHP-C1is
expl szZpul
SAMPLE SPECIAL
date Aug 17 2010 temp not used
solvent coc13 gain not used
file exp spin not used
ACQUISITION hst 0.008
-SwW 6389.8 pwil 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
fo not used 11 n
bs 4 in n
d1 1.000 dp y
nt 32 hs nn
ct PROCESSING
TRANSMITTER b .10
tn fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp =187.0
tpwr 57 wp 4886.7
pw 9.850 rfl 825.1
DECOUPLER rfp [ ]
dn C13 rp 126.5
dof 8 1p =80.2
dm nAn PLOT
dam C W 250
dpwr 50 sc 0
dmf 15900 vs a8
th 18
nm cde ph
- T LA R B T L e e L I I T T T
11 10 9 8 7
" [ b
2.93 18.74
25.25 1.69

Cl

e T S e
5 a 3 2 1 ppm
- g o - .
3.86 . 2.89 3.87 3.76
3.‘ 3.74 3,91 25.37
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Expansion '"HNMR spectra for determining the trans : cis ratio for Compound (d)

=3
P
¥
‘\ql“'
-
o~ ﬂ:
2 &g
- -1
l
tFans
2 g
| "Lai o
« . '
~ -
~ l'-¢' w
g =1 s |k
N4 3 1 Lo fs
A ., | |
:: 2 ! M:‘o
- o] o™ wm o To
. ] 348
| 6i§ d @ |4
\ L (
|
L | J
LI L A B e R LA e e i|i|l|r[11‘_l'_|7‘_r_‘l"'\’_T_]'T‘l||ivllV|»wl\‘la!:j‘\II]lrvJ|rljv|ll1|;|lllivlwr]rn«llvr=||v\lTrr'lﬁ||l\VtT\l\'|»lr\lrﬁlv|l|||l|!\|| T
5.8 5.6 - 5.4 5.2 5.0 4.8 4.8 4.4 4.2 4.0 3.8 3.6 3.4 3.2 ppm
= T - —p SR ' P .
: 15.43 15.29 i
20.98, T RY . 15.65 e 6.00
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THNMR Spectra of Compound( 4d)

DD-Br-AC—DHP-tr
expl s2pul
SAMPLE SPECIAL
date Nov 30 2010 temp not used
solvent coci13 gain not used
Tile exp spin not used
ACQUISITION hst D.00a
sw 6389.8 pwil 198.700
at 1.998 alfa 20.000
n 25528 FLAGS
f not used i1 n
bs o in n
d1 1.000 dp ¥
nt . 32 hs nn
ct az PROCESSING
TRANSMITTER ib .10
tn HL F 65536
sfrg 399.853 DISPLAY
tof 362.8 sp =66
tpwr 57 wp 4851.7
pw 9.850 rTl 22
DECOUPLER rfp
n 3 rp 128.0
dof a ip -107.8
dm nnn PLOT
dmm € wC 250
dpwr 50 scC 0
dmf 15900 vs 33
th i1
nm cdc ph
_r_'f'_'l'_r"’_|__l"'_f’_['_|" T T T T 1——--’—--'——r-—|"—r _r—l_[_T 'l_—r T T T T T T 7T 'l_"l—" T— T T T' T L _|'_|' — T 1 —_I
11 10 9 8 7 6 5 4 2 1
Ly - iy - o e o -G—rd
.26 .79 4.57 3.27 16.11 .23
e 4.19 4.51 4.71 5.36  5.58
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13 CNMR of Compound (4d)

DO~Br=AC—DMff=tf-130
expl  sipul
SANFL SPECTAL
date [ L 2018 temp et used
ia ivant cpci3 gain not used
file T anp :pln nﬂt.u===
m.‘ E ] -
L 1) “m:i.- pwB i 18. 680
at L.i08 alfa e 000
sazre FLAGS
?E isaee 10
be ieg inm "
n "av0 hi X
1]
:t sh0 PROCESS ING
TRANSHITTER L] Z.a8
n ciz fa 15538
sfrg 100,554 DISPLAY
tof 1536.3 =p 1991.9
Tpwr Ll wp 19781.1
9.300 rri §IFE. 9
DECOUFLER rfp TIE4,9
dn Wi rp =43.7
daf 0 ip =384.2
d= ¥y PLOT
LLL] w WG 25:
d 42 s<
Il::r Afan ws 23
h z

132,218

/130,151
129.7186

~~126.360

120.557
116.837

e
L=
——77.558

ey
53.9%2

158.957
148.363
139.432
175011
122.456
\'—121.876
114.715
Vi
27.238
“76.918
—£9.878
306
38.594
23.485
~21.953

LA S AL N I A D B R R W B I e L Ot e 0 M P 2 O P M 0 L B I L L

229 200 180 160 140 120 100 80 60 40 20 a ppm
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"HNMR Spectra of Compound( 5d)

0D-Br-AC-DHP-cis

expl s2Zpul
SAMPLE SPECIAL (
date Nov 26 2010 temp not used Br
solvent copci1a gain not used
1le exp spin not used
ACQUISITION hst 0.00
W 6388.8 pwid 19.700
at 1.99%98 "alfa 20.000
n 25528 FLAGS
f not used 11 n
bs - 4 1in n
d1 1.000 dp v
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER b 0.10
tn fn 65536
sfrg 399,853 DISPLAY
tof 362.8 sp -108.86
tpwr 57 4542.5
pw 9.850 rfl 822.1
DECOUPLER rfp [}
dn ci12 rp 94.4
dof o 1p -75.8
- nhn PLOT
e c wC 250
::ur 58 cC L]
T 159808 v 64
. th 14
nm cdc ph
_l_"" T T T L 'l T T T T T T T T T T T T T T ] T T T T | T T T ™ | T T T T J__ T T 71 1 T T T T T T T T_r"_l_ - !_:_f
10 9 8 7 6 5 . 4 3 2 1
- s o e B e - e L
4.86 24.57 3.97 4.65 4.94 6.232.63
10.52 4.05 3,93 4.55 12.48.65

23



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

13
CNMR of Compound (5d)
D~Br-AC-DHP-13C
xpl $2pul
SAMPLE oo SPECIAL Br
date Nov 27 2010 &amp not used
solvent © cBCT3  gwin not used
ile exp - spin not uted
ACQUISITION hst 0.008
w 2512%.6 pwil 18.6600
at 1.19% aifa 20.008
np ‘0270 FLAGS
b 13800 1) [
bs 5 10 1in n
di : 1.008 dp {
nt 3000 hs
ct aood * PROCESSING
TRANSMITTER 1b 2.00
tn Cl3 fn 5536
sfrq 100.554 BISPLAY
tof . 1536.3 sp . =3m1.%
tpwr 61 wp 21163.6
pw . %.300 rfl 4268.3
DECOUPLER rfp 7764.9
rp -34.4
dof o Ip -343.5
dw yyy - PLOT -
o, W we sf ne
B 42 sc o~ -
8998 vs &8 ~ao®
i th i L] - ) Lh @
R no p o .~
*2x J
ey
Il
-'L'."E.L‘
S0,
S8R5
N
EEEEE - .
Li’l, | s -
[, E: - ] P~
I N - 8 3 =
= @ - -
. ~ o~ -
i oy ~ el
5 2 @ =
“ o s ;
2 = o i
| |
nvtzr]rlw1!vr\|,|vr||||||vvuv.]_1|x11r:v‘vp;,-w||’:xv|||l\r'Y"i"r'T']T“T':r!“rvrv|xr.v||ri|;|ry|r‘r-|||v|||'.
. 180 160 140 120 100 80 60 - 40 20 ppm
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HRMS of Compound (d)

. Positien . Vial 1

InjPosition
ACQ Method

Sampie Name  BR_Ac_DHP
Ing Vol -1 :
Data Filename  BR_Ac_DHP.

Comment

Instrument 1
4

User Name
IRM Calibration Status

Al Tons Missed
8/10/2011 11:30:45 AM

4.4
4.2-
44"
3.8
3.6
3.4
3.2
3
2.8
2.64
2.4
2.2
2_
1.8-
1.6
1.4
1.2
o
0.8-
0.6
0.4
0.2

410.0405

__411.0423

412.0494°

' x10 1 |+ESI Scan (0.605-0.814 min, 14 scans) Frag=175.0V BR-_Ac:DHP.d Subtract

14, D§3_7

413.0562

415.0579

416.0580

408.0222
407 408 409 410 411

412

413 414 415 416 417

Counts (9%) vs. Mass-to-Charge (m/z)

418

419

+ 420
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Expansion '"HNMR spectra for determining the trans : cis ratio for Compound (e)

220' 9
eE0 YT = RN
st e
84079 i . =
690 ¥V, b -
' L
90T ¥ \1I1|ﬂ|ﬁ||lll.|.“l|hll|.\“wm
LA A T e
Y ———— . =
oevy— [~ — T~ =
vt v— e -~
1519 5
ST — / \U
SLTY— —————
gvzy—
sizy
10 e ——
£SE' Y -
I
1 e T,
1L A
1T
sy =
¥’y -
605 7
pe
—_—
5€8 tlJlIi\Illl[HHi IANNHMMMWWNHHHHHWIIJ
w9y — N g9ty e
L CA-
369° v R
Teey— — I
L Ty

88V

850° 6 . . lj/

S Bt maled ety e A et e I i AR A B

ppm

”T

r

]

e

L

I

L

I

r

<
L3

.,5
Lo
“.
.
=
@
[
L=
s

L

|

L
‘e
[w
S
Eo
P

43.90

R R
15.883
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THNMR Spectra of Compound (4e)

4F~AC-DHP-1

expl s2pul
SAMPLE SPECIAL
date Jun 29 2012 temp not used
solvent CeCi3 gain net used
file exp  $pin not used
ACQUISITIOMN het 0.008
sw 6388.8 pwie 18.760
at 1.998 alfa 28.000
np 25528 FLAGS
b not used 11 n
bs. 4 in n
d1 1.800 dp v
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER : 1B ®.10
tn H1 T 5536
sfrq 399.853 DISPLAY
tof 362.8 sp ~G4.0
tpwr 57 wp 4542.5
pw 8.858 rfi 794.5
DECOUPLER" rfp ]
. Ci13 rp 131.9
dof s 1p ~106.7
dm ann - PLOT .
:::r [ 1
S8 sc e
dat 15900 vs 27
th 4 ]

11 10 9

—

MM JU\__L T

ppm
ke Wy i
5.2816.48 4.73 &.a7 5.47 15.85 5.78
10.629.93 .56 4.87 $.4% 5,47
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13
CNMR of Compound (4e)
4F-AC-DHP-1-13C
expl s2pul
SAMPLE " SPECIAL y
date Jun 29 2012 temp = not used
solvent CcOC13 gain - not used
ile exp spin not used
ACQUISITION hst 0.9008
sw 25125.6 pwil 18.6400
at 1.199 aifa 2p.000
np 60270 FLAGS
fh 13890 it n
bs 10 1in n
d1 1.090 dp
nt 3000 hs
ct 55 PROCESSING
TRANSMITTER 1 ; 2.0
tn ¥ Ci3 *n 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp -1511.0
tpwr 61 wp 25125.6
5 9.300 rf1 84275.!
DECOUPLER rfp 7764.9
§ HL rp . ~-B8.6
:of 0 1p e -27L.4
. yyy "
dma W we B
dpwr 4z sc (]
ant 8308 .vs 16
. th 3

nm no ph

158.956

148.317

136,115 .

——130.174
—129.648

S 126.238
__124.857

Y __121.846
 laze.610

. 116.048

—115.836

S 116.576
" 114.577

220 200 180

160

__77.543
71.230

a0

V—-76.910

—69.916
.69.275

—_ - .38.632

W—m—'—:ﬂﬁ—v—r1.'v1"7’r‘rr{n|v||1ix:|r|l-|‘|u'-||_||||1|yy- LI It B B B 2 B e e

280 ot oL o P e T o e

40

Y
T

ppe
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THNMR Spectra of Compound( Se)

4F-AC~-DHP
expl s2pul
SAMPLE SPECIAL
date Jun 29 2012 ‘temp not used
solvent cpcl13 gain not used
exp spin not used
ACQUISITION hst 0.008
sSw 6389.8  pwio 19.700
at 1.958 alfa 20.000
np 25528 FLAGS
b not used 11 n
bs 4 1in n
d1 - 1.000 dp v
nt - 32 hs
ct 32 PROCESSING
TRANSMITTER ib 0.1
tn © H1I fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp ~165.6
tpwr 57 vg 4693.6
9.850 rf1 795.2
DECOUPLER rfp L]
3 rp _ 110.2
dof 1p =96.0
dm nnn PLOT
dam € we 250
dpwr 50 sc 0
dmf 15900 vs 59
th 11
nm cdc ph
I B SEe e S T o N T
‘11 10 g 9
y
» ¢.87

s e S S s v i o o S i e R M e e o R B T e e e b e
7 6 5 4 3 2 1 ppm
B o oy Y o L e
10 04 1.3% 2.19 5.9 1.43 4. 33
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HRMS of Compound (e)

Ing Vol InjPosition SempleType IRM Calibration Status

+ESI Scan (47.9 sec) Frag=175.0V 4F-AC-DHP.d
4 4
3.8- 352.1352
3.6
3.4-
3.2

2.8
2.6

ik PR T VRSP L

250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 %0 728 78
’ Counts vs. Mass-to-Charge (m/z) 028 SI8 700 T8 50
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (f)

MeD~AC-DHP
expl s2pul
SAMPLE SPECIAL
date Nov 15 2010 temp not used
solvent CoC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwid 19.708
at 1.998 alfa 20.000 H
np 25528 FLAGS |
fb not used i1 n |
bs 4 in n dl
d1 1.000 dp v !
nt 32 hs
ct 32 PROCESSING
TRANSMITTER 1b 0.10
tn H1 fn 655636 E
sfrg 399.853 . DISPLAY 5
tof 362.8 sp =75.5 B
tpwr 57 wp 4617.9 i
9.850 rf1 822.7 2 —
DECOUPLER rfp 0 2 30 a2z ]
dn Ci3 rp 186-.9 T g [ 3
dof o 1p -57.5 i i
dm nnn PLOT ‘ |
dem c we 0 1 |
-dpwr 50 sc A ﬂ‘ I I
dmf 15300 wvs 1 = s i B i SN o soe e N
' th : 1
nm  cdc  ph - T el a.= ala alz : alo e 3.4 ppm
SINE B el L i e F T=—¥; T B T T T T T I S (o ppr T T T 4 T T T S | T T T T e it T T I T
11 10 ; 9 , 8 sds 6 5 . 4 3 2 1 ppm
SO O T i s oy o g
.39 7. 3.10 3.85 1.62 6387
5.16 32.35 8.69 . Ty 3.737.98
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"HNMR Spectra of Compound (4f)

DD-Me0-AC-DHP-tr
expl s2pul
SAMPLE SPECIAL
date Nov 20 2010 temp not used
solvent €DC13 - gain not used
e exp spin not used
ACQUISITION hst 0.008
w 6389.8 pwild 19.700
at 1.938 alfa 20.000
n 25528 FLAGS
f not used 11 n
bs 4 in n
di 1.000 dp ¥
nt 32 h nn
ct 3z PROCESSING
TRANSMITTER 1b +
tn H1 fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -206.3
tpwr 57 wp 4802.8
9.850 rf1 az7.8
DECOUPLER rfp L]
n rp 124.0
dof " 1p -92.9
dm nnn PLOT
dmm € wC 250
dpwr 50 sc 0
daf 15900 wvs 91
th 20
nm cdc ph
1
|
Ii i
|
A
_,d«J\“/ RAN
L S e AL T -
11 10 9 8 7
W
4.4313.65
a.3z 7.61

OMe
|
“I | ﬂ )!: \ m I'II"JJL'I F;‘. H\ )

N | NP AN AN AR _
s e e e e T —— T e e e e e — I ,. -
6 5 4 3 2 0 ppm

— b b bre Las e
3.83 8.36 10. 5.076.51 4.82
d4.11 4.41 6.73 6.555.16
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BCNMR of Compound (4f)

DD-MeD-AC-DHP-13C

expl s2pul
SAMPLE SPECIAL
date Nov 20 2010 temp not used
solvent coci13 gain not used
ile exp spin not used
ACQUISITION hst 0.008
Sw 25125.6 pwad 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 11 n
bs 10 in n
d1 1.000 dp "
nt 5000 hs nn
ct 1370 PROCESSING
TRANSMITTER 1b .
in Ciz fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp 308.6
tpwr 61 wp . 20800.1
9.300 rf1 9z72.1
DECOUPLER rfp 7764.9
n 1 rp =30.1
dof o 1p ~359.0
dm yyy PLDT
dmm W we 250
dpwr 42 se L]
dmf 8300 wvs 30
th 4

= g &
w o
- L] <
. .
- = =
N N
Mmooy -
-
& . lin e a
. . - w -
—u: - : w o e :g
o~ o . L] -
- - - ~Sw - b1 ~ w @
. [ n +
] | [ o~ @ n 2 "
W e | w | * J ~ " o0 o
- oM || » e . ey m
- . I - ™ |w o
o w e it | H H o w
.- ™ m il | - »
3 s 22| ] 2
— = |£ !
[a ~ L i i [ 1
] = [ | i
-
- 1

‘ e h o Lr*,t,' l*hu LMJ_.. — JW . Lh-.‘::r, stV st sy

SN B B B L L B e e B A L B A e M B e A e e A B [ A B S R A B B R B

200 180 160 140 120 100 80 60 40 20 ppm
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (g)

e ~
il @
- Ea Reray
22 o ~=3a Pem mod
@ w wops |17 )8
=l 0 . m ~ 1A
Ba ) 5 gs
. L " e i
ul N P *
7 b @ P
b - -7 2 ; =
= o~
. w w
‘ . ; . . : : . , . ; . : . . - } S—
6.5 6.0 5.5 5.0 4.5 a.o 3.5 ppm
g l-—r—l e b ..‘-I L.
8.94 12.20 55.75
9.00 s.12°
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"HNMR Spectra of Compound( 4g)

DD-DiMe0-AC-DHP-tr
expl s2pul
SAMPLE SPECIAL
date Nov 21 2010 temp not used
solvent © €CDC13 gain not used
Tile exp spin not used
ACQUISITION hst 0.008 OMe
W 6389.8 pwio 19.700
at 1.932 aifa Lags 20-0%° OMe
np FLA
Tb not used 11 n
bs 4 1in n
dl 1.000 dp v
nt 32 hs nn
ct PROCESSING
TRANSMITTER b .1
tn H1 fn 65536
sfryg 399.853 DISPLAY
tof 362.8 sgp -82.3
tpwr 57 wp 4668.5
pw 9.850 rf1 795.8
DECOUPLER rfp []
dn .C13 rp 116.9
dof p -87.3
dm nnn PLOT
E € wc 250
r 50 sc L]
) 15980 wvs 122
th 5
na’ cdc ph
T I YT T T '| T T T T ]—_T_' T T T T T T T T T ¥ T T I"—'— T T T T ‘l T T T T L T LI— T T T T T T T T L
11 10 9 8 7 ] 5 q 3 2
Wi ey e ¥ ) L i i
3.4011.81 3.28 3.46 19.31 12.44 5,41 3.09
3.94 . 3.52 3.54 5.53 6.51 10.26 4.439
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13
CNMR of Compound (4g)
DD-D1Me0=AC-DHP-13C
expl sZpul
SAMPLE SPECIAL
date Nov 21 2010 ‘temp not used
solvent cDC13 gain not used OMe
1le exp spin not used
ACQUISITION hst 0.008
W 25125.6 pwal 18.600
at 1.199 alfa 20.000
np G0Z70 FLAGS
fb 13800 1 n
bs 10 1in n
d1 1.000 dp y
nt 5000 hs nn
ct 5000 PROCESSING
TRANSMITTER b 2.
tn Ci3 fn 65536
sfrg 100.554 DISPLAY
tof "1536.3 sp 602.3
tpwr 61 ug 20469.6
9.300 rfl 9275.2
DECOUPLER efp 7764.9
dn ) HL rp -43.7
dot o 1p -338.3
ds yyy PLOT
dan L
dpwr 42 sc
daf 8300 vs 3o
th 3
- ne no ph
)
~Nm e, ~ -
Gen ®© o 2a 5
-
S 2w L] » 8
. 4 . nn
L1 -« - g |s :
L 2 4 + o~
] - w L -« o
2= N Kee | ]
22 .v = s REY |
el a% 2 | w o |= ]
gss = 11 S8 5 8 x :
A4n - |' ] @ 2 "
[ ] 2 ‘ v a T o=
b - - - .
|
| L
T|1\||T""f|[||||||r\¢|r|||'|'1|.|[|\r|||'Y|||'.—|"rY'.|—|||l[\||||w|||||"1'—|—‘r]'|||.\'||.w'—'—v'v—v—v—'ll'"'|'_r"|"'|_'|_!'"r'|T'TT1Trl'rr"|'Tl
200 180 160 140 120 100 a0 60 40 20 ppm
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (h)

-
1 -
tFans ‘j‘
\ i :
" A T 73 .
2 33 T3 N
. - vo® .
© ":‘ p < "
- 1 <+
]
e 2 2 i
<N " om ® "
9 e “a % ” L
-fr -
\/\/L&’\ MM
-ﬁ_—ﬁ—_‘ﬁ_f T r
T T e T
6.5 5.0 5]5 ' T . T ¢
by - ) 5.0 4.5 4Io T ———
66 ) .
15.62 T e 3.5 ppm
13.79 4.02 “."II P
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"HNMR Spectra of Compound( 4h)

Fur-AC-DHP-trans
expl s2pul
SAMPLE SPECIAL
date Mar 11 2011 temp not used
solvent cpc13 gain not used s N
file exp spin not used g;//\\\
ACQUISITION hst 0.008 -
W 6389.8 pwid 19.700 -
at . 1.9398 alfa 20.000
np 25528 FLAGS
b not used i1l n
bs 4 in n
di 1.000 dp v
nt - 32 hs nn
ct 3z PROCESSING
TRANSMITTER 1b .
tn . H1I fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -80.7
tpwr 57 wp 4760.7
9.850 rf1 794.3
DECOUPLER rfp 0
n C13 rp 129.0
dof 0 1p -93.9
dm nnn PLOT
dmm € wC 250
dpwr 50 sc o
dmf 15900 wvs 34
th 20
nm cdc ph
T [ T T T T T L e e B e E S e e e S S S S s — T T
11 10 9 6 5 4 3 2 1 ppm
Wy - Yoy - Ed oy
6.439.23 5.57 5.62 6.04 12.42 5.45
4.93 10.34 5.65 6.03 6.18 6.11
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BCNMR of Compound (4h)

#xpl sipul

SAMPLE SPECEAL
data Mar 11 2011 tesp et wied
tolvent COC13 gain not ]
filse exp  Epin not
ACQUISITION hat 4
i 251258 pwiR 18
at 1.19% a&lfa z
ng sazre FLAGE
™ 13808 11 n
b 18 in n
di L.808 @
At EET T hE 4
&t LeLe PROCESSING
TRANSHITTER & .00
in Cid fn (14511
ifrg 100,554 DISPLAY
tof 1536.3 sp 07,2
tpwr 1 wp eona.n
F.308 rfl 3Zr1.3
DECOUPLER Ffp EELT I |
n HL rp =318.8
dof & g =374 .8
dm ¥y FLOT
dms w W 258
dpwr 47 sc [
dmf anee  wx +1 ]
th 3

L LI
gsn . e «®
" 0 K] w Ba® N -
[ ] . "2 Boy= . o o
- :‘H: - e - Nu® 08 -;"';
o Akn o s TS = < na
. l . - Lo . w ~
3 | 1" ] ~ .
2 8
- o j 0
- - 1w
- N ® " .
-, e ~ = -
= . = s
T ~ g -
o w < ~
w -t - -
-y -l

—_——120.59%§

-

AN B RS N 0 F I I GO ICOL A T IR ML R N e At i N R Bt 0 b iy e i o LI R LR R 2 L S e e s e

l“f:l-‘l'llfi-i|I]I’Ill“il'[lI'!1rll‘l'rll‘l'll‘vl]jfl]"_‘-

280 180 160 1a0 120 100 ao 60 40 20 ppa
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HRMS of Compound (h)

Pesition "Instrument 1

InjPosition -
ACQ Method

SamplaMame FUR_AC DHP . Vial 1
Ind Vol -1

Data Filename FUR_AC_DHP.d

User Name
IRM Calibration Status
Aocguired Time

All Jons Missed
8/10/2011 11:57:10 AM

x10 1 |+ESI Scan (0.332-0.493 min 11 =sang) Frag=175.0V FUR_AC_DHP.d Subtract
: \o J

324.1185

6.75 G
6.5 - +
6.25
3 6-
5.75
5.5
5.25 4
5
4.75 -
4.5 -
4.25
4
3.75
3.5
3.25
3
2.75
2.5
2.25 1
. al
1.75
1.54
1.25
1
0.751
0.5-

0.25. 174.0553

" 1. - ! 1 i byl A Y

[ — 1

"

100 150 200 250 300 350 700

400 450 500 550 600 650 ' : 800 850
Counts (%) vs. Mass-to-Charge (m/z) _750

900 950
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (i)

—_4.625
 a.602
4.538

5
tFans
|
|
IR \
’ ’J =
- s \ T
_ o Y | | N
6is - | | an
\ } }[ \ ‘ | . .‘ L
| | )\ )\ )
| \ )\ y
"“var‘m"‘""wﬂ \\“m-wr»-n\_,ﬂl/J h R -4.“‘7‘)A’~\'-’”/_(//
WT T [ T T e s e = ey
! ‘5.8 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7
‘_"775 69 : - *731.!4“ e
29.25 33.12

-—-4.503

—4.567
IR PR 1 I
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"HNMR Spectra of Compound( 4i)

ZNaph-AC-DHP-tr
expl s2pul

SAMPLE SPECIAL
date Jun 27 2012 temp not used
solvent CbDC13 gain not used
file exp spin . not used
ACQUISITION hst ' 0.008
Sw ' 6389.8 pwlo 19.700
at 1.938 alfa z0.080
n 25528 FLAGS
T not used 11 . n
bs 4 1in n
dl 1.000 dp Ty
nt 32 hs
ct 32 PROCESSING
TRANSHITTER 1b - 0.10
tn H L 5 65536
sfrq 399.85 DISPLAY
tof 362.8 sp . -127.7
tpwr 57 wp . 4819.6
9.850 rT1 799.3
DECOUPLER rfp )
T c13 r 128.6
dot 0 1 ~104.9
dm nan . PLOT
dam c Wt 2 250
dpwr i 50 sc 8
dmf 15900 vs 26
th 16

T . L e o S e e L |
5 4 3 2 1 ppm
b b Lot e et g bl Lt
-1§8 4.81 4.92 5.15 4.0S
4.87 4.58 3.50 5.43 4.54
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BCNMR of Compound (4i)

2Naph—AC~DHP-tr
expl szpul
SAMPLE SPECIAL
date Jun 27 2012 temp not used
solvent CDC13 gain not used
Tile exp spin not used
ACQUISITION hst ° 8.008
sSw - 63898.8 pwlo 13.700
at . 1.598 alfa 20.000
n 25528 FLAGS
T not used {1 n
bs 4 1in n
dl 1.000 dp v
nt 32 hs
<t 32 PROCESSING
TRANSHITTER Tb 0.
tn H 4 5 65536
sfrq 399.85 DISPLAY )
tof 362.8 s i -127.7
tpwr 57 wp . 4819.6
pw 9.850 rf1 799.3
DECOUPLER rfp ]
5, r 128.6
dof 0o 1 —~-104.9
dm . nnn . PLOT .
dam - € we o 50
dpwr - S0 sc [
dmf 15%00 v& 26
th 16
nm cdc bph
- =
@B e
=~ = wg-b
e gt
b=4 ;
= . “; n.": ~
- 4
ane - 2%
a7 184 ~ 3%
- ~ 5 i
g7l 22 2 3 S8
@ e l‘] 3 L]
= -
= o ' w g
—. ‘
NIRL: Ky . N O N |
e e iy cxid " 4 Weaf Py " A S g
\\|r||r’ll}l|!\r'1"}*l—"’1l||rll'E1||\||4\|}r|ys|>xl\’ll\![\rrrl_r1||‘1_Ili|l|!l]1’r"1\Il{;l,vlv!l\!l’)"“]‘l"l!|\ll;l_i\11 LB N B M IS B o
220 200 .180 160 1490 _ 120 100 .. 80 60 40 20 0 ppm
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"HNMR Spectra of Compound( 5i)

aXpl  $2pul

SAMPLE - SPECIAL 3
date - Jul & 281% ¢t ' not used
solvent 13 : nAot used
file exp in not used

ACQUISITION hat 9.6008

sw §383.8 pwhe 19.700
at 1.858 alfa 20.000
»g 25528 FLAGS

14 not used {1 n.
bs ~ 4 1in n
d1 1.600 dp

nt 3 hs

ct 32 ' PROCESSING

TRANSMITTER b i

tn 1 n 536
sfrg 398.853 DISPLAY

() 362.8 ~-207.3
tpwr s7 4836.4
pw 8.850 rt1 795.80

DECDUPLER rfp
in €13 rp 110.1
iof ip -64.8
ann § PLOT

i AR
pwr $C

inf 15908 v 53

‘ o
: 2.42 11.89
w 2.48

o
18.76
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HRMS of Compound (i)

Inj Vel

InjPosition - SempleType

Dats Flaname ACQ Method Camment

User Name
IRM Calibration Status
Acquired Time

xi10 1
¥ 9-

8.5
8
‘78
5
6.5
6-
5.5
ey
4
3.5
3]
2.5
2
1.5

0.5

+ESI Scan (12.2 sec) Frag=175.0V 2-NAPH-AC-DHP.d
384.1604

A o~ e

{ E—

100 150 200 250 300 350 400 450 500 550 600 650
Counts vs. Mass-to-Charge (m/z)

700 750 800 850 900 950
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (j)

~
-
~
~ -
< ]
-
] o
- -
e ~
.
«
tFans .
ago23n
""’5'\'\
we it
‘\L’Lﬂmm
- ﬁ]}
3 _
w3 .
2% "l ~
-~ -
Al B g328
o ) ] : lm e o
ar H g -w n-%. i J
- P - :
- o : 1 C
- : o
e -
. _ s
§l§\
[ o e e -|||--l'vp:y,||-.]|||r|;-|||Y|r1|-rlrliv‘r|r|1|]|a-|||rurl;'|u|||||1|v||||| .)I|-||||vvul|||.|r||r|va||||||||txl
5.4 5.2 5.0 4.8 4.8 4.4 4.2 4.0 3.8 3.6 3. pp
[F— [ S S— (I Sy T I ) IPR— ‘_1;.,?5_: e
5.38 5.57 . 4.54 .29 . o 1o
! s.08 16.74 13.12 14.37 _
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"HNMR Spectra of Compound( 4j)

wo vent cDC13 gain no' used
fite exp spin no' used
ACQUISITION hst s.008
B 6388.8 L] i3.708
at 1.988 ailfa o.000
25528 FLAGS
b not used 11 n
H sost 3 ;
1 .
nt 32 hs RS :
(13 32 PROCESSING
TRANSHITTER ib 5 e.18
0 H1 * 65536
sfrg 399.853 DISPLAY
tof .8 & 180.4
Tpwr 57 +012.86
P s.858 rf}) 783.3
DECOUPLER & rfp
an c13 rp ‘107.3
dof * 1p ~-65.8
dim nnn rLOT
dme c we 250
i wr 5¢  sc
dnr 15808 wvs 33
th 2z

i
.. B.25
9.5416. 20

(S —

14,51
5.23.

11.4a
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HRMS of Compound (j)

Postdon Instrument Name User Name
ACQ Methed Comment Acquired Time
+ES| Scan (36.3‘ sec) Frag=175.0V 4-NO2-AC-DHP.d
379.1279
" - . Linkipsnns : ].‘ [ . v X " t I TAL._ -
580 575 600 625 650 675 700 725 750 775
ass-torCharge (m/z)
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tio for Compound (k)

CiS ra

Expansion "HNMR spectra for determining the trans

seL'E— -
L T =
e 7 T
86418
20—
ege— —
€697
ET6'E
z26 €
P,
656 T e et e -
e e s -
[ e ——
’ oﬂn-q\. O s s s e iecl i
ogoy- - T
§§0°F <L LT
590" 1" = i
ber SR
S0T° ¥
£21 P

Z289°'v

9698

Sy e

o e s e Bl ot e s

e

T o o |

e

|5 e 2 e i il B R

{651 e

Ll L N b e )

4.2

ppm. -

3.8

4.6

5.4 5.2 5.0 4.8

.82

14

[

14.75

12,95

8,72

. 15.89
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"HNMR Spectra of Compound( 4k)

DD-H-AC~DHF-tr
expl s2pul
SAMPLE SPECIAL
date Aug 27 2010 temp not used
solvent CDC13 gain not used
ile exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwiDd 19.700
at 1.998 alf. 20.000
np 25528 FLAGS
fb not used {11 n
bs 4 in n
di 1.000 dp "
nt 32 hs
ct 32 PROCESSING
TRANSMITTER 1b L]
tn H1 fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -158.2
tpwr 57 wp 5029.4
pw 9.850 rf1 796.2
DECOUPLER rfp 0
dn Cci3 rp 129.1
dof o 1p - 2
dm nnn PLOT
dam € wC 50
dpwr 50 sc
dmf 15900 vs 54
th 20
nm cdc ph
[N S S Sy S S S B B S s S B S I B S B SN R S S L S A S S S S
12 11 10 9 8 6 5 4
o L i Ll
7.34 18.26 5.19 6.21
28. 5.08 6.115.28

L B B S S B A B S L R
2 1 ppm -
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13
CNMR of Compound (4k)
DD-H=AC~DHF-tr.13C
expl s2pul
SAMPLE SPECIAL
date Aug 27 2010 temp not used
solvent CDC13 gain, not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwido 18.600
at 1.199 ailfa 20.000
np 60270 FLAGS
fb 13800 11 n
bs 10 in n
d1 1.000 dp v
nt 6000 hs nn
ct 4000 PROCESSING
TRANSMITTER 1b 2.00
tn Ci3 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp 176.7
tpwr 61 wp 19974.3
9.300 rf1 9271.3
DECOUPLER rfp 7764.8
dn H1 rp =-59.5
dof 0 1p -292.3
dm yyy PLOT
dmm W  wC 250
dpwr 42 sc 0
dmf 8900 vs 39
th 4
nm no ph
n'l
23z
o
4
w2
2=2= o
. -‘_;_ ~ a®Meo
: ='N o g E o ] e
- ] -
| f |Nu: ~~ ] o
PR R e :
m ‘ ‘ | ‘t s - :‘
w | - jo ° L]
© | & ;) | - @
- e. I 1 l q | @ .
I RIIRE I
@ 2 < T (= (- “
] “ = I | | ‘ I [ ‘
@ : - - | i ! | |
- « - | Pl | | 1
] b \ W M
1 ‘ b ‘ o g I
| 1 . i
| |
|
| i .
[ |
I
I s e L SN A R S B A A B A S L B R L JLI B ol e S o s it s e B e e S e S S L B
180 160 140 120 100 80 60

28.496
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"HNMR Spectra of Compound( 5k)

DD=H=AC-DHF-cis
expl s2Z2pul
SAMPLE SPECIAL
date Aug 28 2010 temp not used
solvent cDoC132 gain not used
ile ~ exp spin not used
ACQUISITION hst 0.008
5w 6389.8 pwid 13.700
at 1.998 alfa 20.000
np 25528 FLAGS
b not used 11 n
bs 4 in n
d1 i1.000 dp "
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER 1b -10
in - H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -82.5
tpwr 57 wp 4660.1
pw 9.850 rfl 796.0
DECOUPLER rfp L]
dn Ci3 rp 125.0
dof o 1p -96.8
‘dm nnn PLOT
dmm [ 1 50
dpwr 50 sc
dmf 15300 vs 66
th 20
nm cdc ph
\ N&_Jut ULt J JLJ u
T T T T T T T L o e e .2 B Ak e e Ay B A T T T (b T T I T T T | - LI [
11 10 9 a8 7 6 5 4 3 2 1 ppm
] [ - [ Ll . - -
5.68 1218680 4.77 5.67 5.69 8.09
i0mm0 5.03 5.25 6.11 6.47
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13
CNMR of Compound (5k)
DD-~H-AC-DHF-cis.13C
expl s2pul
SAMPLE SPECIAL
‘date Aug 28 2010 temp not used
solvent CcOC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwio 18.600
‘at 1.199 alfa 20.000
np 60270 FLAGS
;b 13800 :1 n
:bs 10 n n
‘d1 1.000 dp y Sk
nt 6000 hs an
ct 6000 . PROCESSING
TRANSMITTER 1b .0
tn - c13 fn 5536
sfrq 100.554 DISPLAY
tof 1536.3° sp 1598.3
tpwr 61 wp 18719.8
9.300 rfl 9269.8
DECOUPLER rfp 7764.9
n HL rp -47.7
‘dof o 1p . -362.1
dm yyy PLOT
dmm w  wC 0
“dpwr 42 sc
dmf 8900 vs 23
th 2

©®
=
MU RN ~
ovYa® . O -
P - ®
oo 3
G"D"N oo~
Ny S .
D NN -y w o,
- J [y LS
|/ 2ueas ~n
\l ﬁ - < W ~ J‘
| loww 1
YRR L
e -

—129.922
A .
67.689

140.546

158.979
148.790
—————_73.043

s » ook LAJ}M | .

A
h " e WA W i

4 My W Y s N 4 t

46.319
25.278

. 57.187

N A B [ o s S s B L L L L L R L L B IR I
; T T T T i T T T T T T T

180 160 140 120 100 80
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"HNMR Spectra of Compound( 41)

E1=AC=DHF~tr
expl. sZpul
SAMPLE SPECIAL
date Aug 17 2010 temp not used
solvent CpCi3 gain not used
file exp spin not used
ACQUISITION _hst 0.o0068
Sw 6389.8 pwi0 19.7¢00
at 1.998 "alfa 20.000
np 25528 FLAGS
b not used . 11 n
bs 4 1in n
dl 1.800 dp ¥
nt 32 hs nn
<t 32 PROCESSING |
TRANSMITTER 1b
tn n _ 65536
sfrq 399.853 DISPLAY
tof - 362.8 &p -112.
tpwr 57 wp 4122.6
9.850 rfi 792.3
DECOUPLER rfp 0
dn Ci3 rp 139.5
dof 0 1p -103.4
dm nnn PLOT
dmm € wcC 250
dpwr 50 scC
dmf 15900 vs 74
th 20
nm cdc ph
- ML M MH A A e
T T e T e (e o mea s S S G TS L I S G [ S s G
11 10 9 a8 7 6 5 L3 3 2 1
w Lt b v s E B
5.92 17.8S 5.61 6. 78 6.47 8.9
-45. 5.3% 6.356.34 -1
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13
CNMR of Compound (41)
‘r=13C
expl s2pul *
i SAMPLE SPECIAL
date May 12 2011 temp not used
solvent €DC13 gatn not used
file exp spin not used
ACQUISITION hst 0.008
W 25125.6 pwoe 18.600
at 1.199 ailfa 20.¢800
np 60270 FLAGS
b 13800 11 n
bs - 10 in n
d1 1.000 dp y
nt 5080 hs
ct seo PROCESSING
TRANSMITTER L1 2.00
tn Ci3 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp 272.5
Tpwr §1 wp 19446.7
pw 9.300 rf1 9275.2
DECOUPLER rfp 7764.9
dn Hl rp -87.7
doft o 1p - -271.8
dm yyy
dam W weC 250
dpwr 42 sc 0
dat 8300 vs 35
th 3
na no ph
w
23
Y-}
g3
1}
-~
i o~
~ N
g2y S
aw® @
o~ N .~ w
- g""".' T - oS3 o @ H 4
- n j e e w .~ o w . m
w @ i ‘re - = R @ =3 ~ .
w g i - la annp w @ - b
" ™~ wm | J - ot s J @ w l |
- - i ‘ ] Ll -t t > ! i
- 5 sy i ;
@ 2 = | ’ P I !
wn - | ; i ] :
3 ! . |
R i I
l lr f . [F
| ! l - e ] <
.
i l ! |
. . " L ' !
. e --‘ 4 A F“L"'"PJJ"“" e 2 gt Wi/ > y ptgmmmmivist iy Sy
St T T T T = T L S e e 2 P T 7 T .r”—r-r-""\r'*-*'m-- TR T =
180 160 140 120 80 60 490 20 ppm
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"HNMR Spectra of Compound( 51)

date  May 9 Z¥ll temp not weed

1elvent CDPC13 galn ADT wied
il xp spin not wied
ADQUISITION hst INITY
L} 380.8  pwid i%.70e
at 1L.998 &ifa F{ 1]
ng 5528 FLAGS
T net wied {1 n
b 4 in f
a1 1.008 ap
At 3t M
©" . - PROCESSIND
TRAMSMITTER L 0.
in T 5538
efrg .8 DISPLAY
tof I8 wp -55 .8
Tpwr 57 4717.2
L 1.5A58 rrl 794.7
i 1] rfp (]
an €13 rp 115.9
dot 1 -15.0
e LLLY #Lar
'- 56 wi 5
e L1 ]
[ 13900 ws [T
th
nm cde ph

'ﬁL_ RS

T T T P T T T I i S W G LI Y G L S A S i T T T L
11 io - ] 8 7 6 5 ]
5 bans - L eribel
5.67 13.09 S.47 5.58 2.2%
1112385 5.3% 6.83
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of Compound (1)

Ing Vol

. Sampie Name  CLAC_DHF. :
-1 " InjPosition
Data Fllename CO_AC_DHF.d

Position

ACQ Method

Vial 1 ent Name  Instrument 1

User Name

IRM Calibration Status

Acquired Time

All Tons Missed
8/10/2011 12:02:38 PM

" x10 1

1.4

+ES| Scan (0.364-0.637 min, 18 scans) Frag=175.0v Cl,f;‘j‘;ai.c,_,DHF.d Subtract

354.

D808

L

356.0881

355.0949

357.0921

353.5 354

-

355 355.5 356
Counts (%) vs. Masg—-to—(‘:hgrge (mv/z)

356.5

357

357.5
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (m)

.858
3.852
3.828
3.a07
3.747
. 726

;EE? ars
-
=

3.704
3.67%

3898

3.974
. 845
3831

4.011

§.157
—4.645
4.685
T \__4.592

~—3.818

||1ll!]|!ll]rlll[l|||;vIIl;lrll'|Iltir!ll!1rll|LvlllrlIll]1TIl]lirlllllllll'l'[l"ll|rll‘l’_l'lll[llIllrlll]1|l

5.2 5.0 4.8 4.6 4.4 . 4.2 4.0 3.8 3.6 3.4  ppm
16.71 24.78
13.14 : 38.37:
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"HNMR Spectra of Compound( 4m)

Ar=AC=DHF~tr¢
\ :
expl  s2pul
SAMPLE SPECIAL
date Apr 29 20i1 temp not used
solvent CDC13 gain not used
file exp ‘spin not used
ACQUISITION hst © 6.008
sw 638%.8 pwid 19.700
at 1.998 alfa 20.000
np 25528 FLAGS .
b not used {1
bs 4 in n
d1 1.000 dp . v
nt 32 nhs
‘ct 32 PROCESSING
TRANSMITTER L]
T HL  fn 65536
sfrg 399,853 DISPLAY
tof 3§2.8 sp- -164.8
tpwr S7 wp 4441.7
9.858 rfl 794.5
DECOUPLER - rfp ]
dn Ci3 rp . 121.%
dot e Ip -100.4
dm nnn PLOT o
ek € wC . -258
58  sc L]
daf 900 ' ve 77
th 20
|
|
f
I ’ Ii A ‘“'L A |
L ;_,LK_A_J&,_## oS \___________J l
T T T T T T T L o e e e I e G (e e ey T T T o ez R e T T ¥ T T ey
10 9 8 7 1 5 4 3 4
s e - B S b i iy _—
6.20 30.10 5.85 3 6.97 6.65 6.37
11.68 5.37 &.89 6.29 7.12
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BCNMR of Compound (4m)

Br-AC-DHFf-tr-13C
expl s2pul

SAMPLE SPECIAL
date Apr 29 2011 temp not used
solvent - CDC13 gain not used
file exp spin not used
ACQUISITION hst 6.008
sw 25125.6 pwde 18.600
at 1.199 alfa 20.000
nﬂ 60270 FLACS
7 13800 11 . n
bs 10 in n
d1 1.000 dp y
nt 3000 hs
ct 830 PROCESSING
TRANSMITTER 1b 2.00
tn Ci3 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp 639.1
tpwr 61 wp 19842.4
9.300 ¢f1 $271.3
DECOUPLER rfp 7764.9
dn H1L rp -88.6
dof e 1Ip -271.4
i yyy PLOT
dam W wC 1]
dpwr 42 sc 0
-dnf 8308 wvs 2s
th 2
ns no ph
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T e ih w
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~ : b 3
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e
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THNMR Spectra of Compound( Sm)

Br-Ag-OHF=Ciw®
axpl wtdlh
SANPLE EPECIAL
dates Apr T4 T011 tEEp not used
golvent cocld gaim not uied
1] axp Epim not wied
ACQUISITION hit 0. 088
] 006.0 pwid 0. 7T80
at 1.98% alfa 0.0
n 23964 FLADS
i not wsed 11
bs 4 1n n
di i.900 dp ¥
At ax hs AR
et i PROCESS ING
TRAMSHITTER n not uied
tn HL DISPLAY
afrg 399.853 sp -169.4
ol & wp 4553.5
tTpwr FE S 7.1
P 7000 rfp ]
DECOUPLER rp 127.0
da c13 1p =534
sof L] PLOT
ds nnn wE ise
.:— l-: s '=
. ve
u!"r" 15908 th 18
ne cdc gh
I\\ MJL A [
o e e A A A
i T T T T T T T T T ) 3 T + 1 = y - T ; ; - . . . s : : .
10 9 8 7 6 5 4 3 . -
ol v iy " w "
5.42 12.49 5.39 Sy 2 = i o
- 7.086 7.
u.ga.u 5.28 628 Si7E as .
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13
CNMR of Compound (5m)
—r—AC-DH*-:'I-—lJC
expl’ stdidc
SANPLE specIAL . -
date Apr 24 2011 temp ‘not usad
solvent . COC13 gain | not used
file exp spin - mot used
ACQUISITION hst L g0
sw 25000.0 pwas : 18. 808
at 1.18% alfa g 28.0600
np 59968 FLAGS
b 13880 11 p n
bs Cole el om
d1 8 dp - :
nt 3800  hs &
ct 5 8ze PROCESSING
TRANSMITTER e | | 1.00
tn €13 fn not used
sfrq 100,552 DISPLAY
tof 8 sp 3.3
.tpwr - . Bl wp . 2118%.9
pw 8.867 rT1 . 10758.1%
DECOUPLER rfp 77RALY
dn 3 . HY rp ~40.3
dof e e 1p =-355.8
dm . yyy | PLOY .
dam - W WC 256 |
dpwr 42 sc g-'
“dmf 8308 ve - ~
th | 4 =
am  no- ph Pl
>
-
L .
SN ow .
| [B33z2EE
SR a2e
F378%57 333 . 3 8
g Er T s = :
. ::m: - “. -
~ "o e o~
2 Py o3
~ w - :
5 oa &5 - !
- - - - i i
& T 37 i !
© © TR ‘
A B :
1 i i
) 1 ]
|
| 1 :
|
'T’T‘F"T“‘glll.!ll‘.‘l;\lY.’Ilrl.l"“"_“' K||-l|\|lvrv1‘>rr! |lT'_|'-':-T_T'—V-WW7T"V"("-7Tr1’|_"_llllvl|‘¥7'-T!-."l_' V|Tt'i,'
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (n)

L]
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ﬂ : X bl
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o e . e \\&_\_ﬂ__m\_w»__// R TP e J \\'\w-%uﬁw\_,_______u = P
‘y—r'—r*"y—r'—"r"—r---r T s b X [ T T | T T T T T T T T T T T T "'T" " T {" T T l T I T T T T T T T I T ) l T ~T T T e
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"HNMR Spectra of Compound( 4n)

Me0O-AC-DHF~-trans
expl s2pul
SAMPLE SPECIAL
date May 24 2011 temp not used
solvent coci3 ain not used
ile exp gpin not used Meo
ACQUISITION hst 0.008
sw 6389.8 pwlo 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used i1 n
bs 4 in n
d1 1.000 dp Ty
nt 32 hs
[ 32 PROCESSING
TRANSMITTER 1b 0.18
tn H1 fn not used
sfrq 399.853 DISPLAY
tof 362.8 sp -174.7
tpwr S7 wp 4651.4
w as0 rfl 796.0
DECOUPLER rfp 0
dn rp 115.6
dof 0 1p -90.4
dm nnn PLOT
dmm c wc 250
dpwr 50 sc 0
dmf 15900 vs 65
th 5
nm cdc ph
e e I H B S S B B IS e s B e LA A S S S SO S S S S S S e B N S e S A B
11 10 9 8 7 6 5 a 2 1 ppm
w L W o w Py -
4.76 14.97 4.70 5.814.88 63 5.92
10.10 9.27 4.79 6.88.05 6.19
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13
CNMR of Compound (4n)
Me0-AC=DHF=tr=13C
expl s2Zpul
SAMPLE SPECIAL
date May 24 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwao 18.600
at 1.199 ailfa 20.000
np 60270 FLAGS
fb 13800 11 n
bs 10 in n
d1 1.000 dp v
nt 3000 hs nn
ct 250 PROCESSING
TRANSMITTER 1b 2.00
tn Ci3 fn 5536
sfrg 100.554 DISPLAY
tof 1536.3 sp 626.8
tpwr 61 wp 19479.7
9.300 rfl 9283.6
DECOUPLER rfp 7764.9
dn H1 rp -26.2
dof o0 1p -395.1
dm yyy PLOT
dmm W wC 250
dpwr 42 sc 0
dmf 8900 wvs 43
th 3

129,373
126.452
115.615

114.272
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° b w -
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1},INMR Spectra of Compound( 40)

DO~Fur-AC-DHF-tr
expl  sZpul
SAMPMLE - BPECIAL .
date  Apr 15 2811 temp not . uwed
solvent ‘CDC13  gatn not usesd
file exp $pin not ‘used
. ACQUISITION hst 2.008
sw . §388.8 pwid 19.700
at 1.%95 alfa 20.000
n 25528 FLAGS
4 not used {1 n
bs 4 in n
d1 1.800 dp v
) 32 hs AN
- 3 a2 PROCESSING -
TRANSMITTER b 2 e.10
i H1L fo 65536
sfrq 398.853 DISPLAY -
tof C362.8 - sp -72.2
‘tpwr 57 wp 4$85.2
pw .85 rfl 7%4.1
. DECOUPLER ‘rfp 3 °
dn €18 ¢ 114.1
dof > 8 I: ; -82.5
.3 S ninm PLOT A
. € we o % 258
gb& - 58 sE L ) o
Int 5900 v.; o A B Ay e g
PSS : t I A
’ - cde. ph M
(A \«w.ﬁ A__;JL i , N A_M L
§ S i ey T T ot T A T T 7 T T T T T T GRh T T T T T T i T T | i | ey T T i et R S S T T v ¥ T T T
11 10 9 8 7 6 5 4 3 2 3 ppm
W v W ks bt et . -
6.40 18.61 5. i 14.44 7.26 7.87
5.80 11.11 §.33 .33 a.13
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13
CNMR of Compound (40)
I"r-m—nnf-lsc
®pl sZpul
SANPLE : SPECIAL
ate Apr.18§- 2011 tamp not used
olvent coC13 gain not used
11e exp spin not used
.ACQUISITION het 8.088
sw '25125.6 pwso .- 18.608
at 1:199 alfa . 20.600
f 60278 FLAGS
f 13800 41 : n
bs 18 in ‘n
d1 1.000 dp J Y
nt S0 hs . nn
ct 2679 PROCESSING
TRANSHITTER - 1] z.00
tn €13 f
sfryg 100.554 DISPLAY
tof 1536.3 .8 ~353.9
oY 20436.7
P S AT T s274.4
UECOUPLER. - rfp 7764.9
.1 S HE rp -38.1
4 ip -378.
ywy PLOT
W wC ) 58 ..
42 8C
i 49300 vs-
S th 4
25 &
282 3 =
@an™ @ @ "
CEE I T : s
- . ! - wo - = k! o
< « =ao w5l e "~ ~ -
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"HNMR Spectra of Compound( 50)

Fur~AC-DNEmgEs
expl ARpa»

g
H
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B
M ¥
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s %31

2888 333382 37 388

. |
T r e . e e e WA & dosen s
10 8 a8 7 ‘B
- i e Cl
34 19.z8
5.21 K1.48
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BCNMR of Compound (50)

Fur~AC-DHF sgif=13C
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Expansion "HNMR spectra for determining the trans : cis ratio for Compound (p)
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"HNMR Spectra of Compound( 4p)

C1-BrAC-DHP=-trans

expl s2pul

SAMPLE SPECame
date May 31 2011 temp not used
solvent CDC13 gain not used
ile exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwso 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
b not used i1l n
bs 4 in n
d1l 1.000 dp v
nt 32 hs
ct 32 PROCESSING
TRANSMITTER 1b 0.10
tn H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -206.3
tpwr 57 wp 4819.6
9.850 rf1l 794.1
DECOUPLER rfp 0
dn C13 rp 121.9
dof ¢ 1p -55.2
dm nnn PLOT
dmm c wcC 250
dpwr 50 sc 0
dmf 15900 vs 39
th 20

v
4.285.93
11.43.04

2 1 IJ ppm
e ity
16.07 6.07

5.89 12.09
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BCNMR of Compound (4p)

C1_BrAC-DHP-tr-13C

expl s2pul

SAMPLE SPECIAL
date May 31 2011 temp not used
solvent €DC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
Sw 25125.6 pwso 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
b 13800 i1 n
bs 10 in n
d1 1.000 dp y
nt 3000 hs nn
ct 510 PROCESSING
TRANSMITTER 1b z2.00
tn C13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -1512.6
tpwr 61 wp 25125.6
9.300 rf1 9277.5
DECOUPLER rfp 7764.9
dn HL rp -54.7
dof [ ] -314.7
dm yyy PLOT
dmm W wC 250
dpwr 42 sc 0
dmf 8900 vs 43
th 3

nm no ph
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"HNMR Spectra of Compound (p)

ple Name  C|_Br_AC_DHP Position Vial 1 Instrument Name Instrument 1 User Name
ol -1 InjPosition SampleType Sample IRM Calibration Status All Tons Missed
| Filename  C|_Br_AC DHP.d ACQ Method Comment Acquired Time 8/10/2011 11:43:12 AM

x10 1 |Background +§SI-‘Sca'ﬁ:fE?2§0(0.427 min, 12 scans) Frag=175.0V CI_Br_AC_DHP.d

446.p204 '
p— 448.0185

1.8
1.7751 T
1.75
1.725
1.7
1.675
1.65 1
1.625
1.6
1.5751
1.55 -
1.525
1.5
1.475
1.45
1.425
1.4
1.3751
1.35
1.3251
1.3
1.275 1
1.25
1.225 1
1.2
1.1751
1.15
1.125 1
1.14
1.075
1.05 1

447.0211 449.0199 450.0153 451.0153

445 4455 446 446.5 447 4475 A48 4485 449 4495 450 450.5 451 451.5 452
Counts (%) vs. Mass-to-Charge (m/z) ‘
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"HNMR Spectra of Compound( 4q)

Fur-BrAC-DHP-trans

expl s2pul

SAMPLE SPECIAL
date Jun 4 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pw3o 19.700 P .
at 1.998 al 20.000
np 25528 FLAGS
fb not used i1 n
bs in n
di 1.000 dp v
nt 32 hs
ct 32 PROCESSING
TRANSMITTER 1b -
tn H1 fn 655386
sfrg 399.853 DISPLAY
tof 362.8 sp -95.6
tpwr 57 wp 4332.5
9.850 rfl 792.3
DECOUPLER rfp 0
dn Ci3 rp 119.4
dof o0 1p -92.7
dm nnn PLOT
dmm c wc 250
dpwr 50 sc 0
dmf 15900 wvs 38
th z8

nm cdc ph

— T T— T ————— —r—— T T T T T T
10 9 8 ) 7 6 5 a 3 2 1 ppm

- o e - e
11.48 5.30 6.51 6.75 6.16
.96 5.95 6.34 6.70 13.49 6.92
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BCNMR of Compound (4q)

Fur-BrAC-0HP-13C
expl szpul
SAMPLE SPECIAL
date Jun 4 2011 ‘temp not used
solvent cpci3  gain not used
file exp spin not used
ACQUISITION hst 0.008 p
Sw 25125.6 pwoo 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 11 n
bs 10 in n
dl 1.000 dp v
nt 3000 hs nn
ct 760 PROCESSING
TRANSMITTER 1b 2.00
tn c13 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp 799.3
tpwr 61 wp 18918.4
9.300 rf) 9275.9
DECOUPLER rfp 7764.9 )
n H1 rp -44.3
dof o 1p -321.0
dm vyy PLOT
dmm W  wC 50
dpwr 42 sc a
dmf 8900 Vs 17
th 2
nm no ph
o
- ~ b -3
-
Sz 2 2. o o 2 @2
S “ - a 2 w3 s 5 92 = oo
@ MmN o2 He g ? w oo . @ N
wn . N . o @ N - @ o {
Cd = - Y . = ~ w prig ~
g - . =1 ~ - o T o ~ g ~ o ]
5 @ - g - % 7 2 & J -
o~ " @ - I @
N o~ - <
s 5 s
e -
| J JJ . l L.L..-J..._LM- - _.Jl JL ; Al J W,
T T T T T T T A e e e N A e T LA N [ s e v st S S S S S AN A A N LA AN S e e N an {
180 160 140 120 100 80 60 49 20 ppm
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"HNMR Spectra of Compound( 5q)

Fur-BrAc—-DHP=-cis
expl szZpul
SAMPLE SPECIAL
date Jun 5 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwso 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used {1 n
bs 4 in n
di 1.000 dp y
nt €4 h nn
c 64 PROCESSING
TRANSMITTER 1 .10
tn T 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -181.0
tpwr 57 wp 4626.3
9.850 rfl 793.9
DECOUPLER rfp 0
dn Ci3 rp 120.1
dof o 1p -98.1
dm nnn PLOT
dmm c wC 250
dpwr 50 sc 0
dmf 15900 wvs 48
th 20
nm cdc ph
1
|
L —
--r'--’r T T T T T T T T T T T T T T T I T T T T T T v"'"r_ T T T T T T T T T T T T T T T T T T T T T ‘I’_ T
11 10 ] 8 7 6 5 a 3 2 1 ppm
v Yoy W Wy v W w w T Ed
4.60 628%5.93 8.54 5.02 4.48 5.88 17.00
26039.34 4.91 5.71 5.44 6.09 . 6.16
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"HNMR Spectra of Compound( 4r)

Me—-NO2AC-DHP-tr
expl szpul
SAMPLE SPECIAL
date Jun 28 2011 temp not used
solvent CDCi3 gain not used
file exp spin not used
ACQUISITION hst 0.008
Sw 6389.8 pwIo 1%.700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used il n
bs 4 in n
di 1.000 dp y
nt 32 hs
ct 32 PROCESSING
TRANSMITTER 1b 0.10
tn H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -56.4
tpwr 57 wp 4584 .4
9.850 rf1 795.2
DECOUPLER rfp 0
dn Cl3 rp 124.0
dof 0o 1p -70.9
dm nnn PLOT
dmm c wc 250
dpwr 50 sc [}
dmf 15900 vs 43
th 9
nm cdc ph
I
p—
T — T T -
11 10 9 8
3.46
3.78

. JLW_J!L_J\.JLMJJ L VO

L
5.4118
8.56

a4 3 2 1
AT Ot e
4.25 5.25 13.20
a.02 12.15 14.08 5.63
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13
CNMR of Compound (4r)
sz-m-ﬁw-tr-uc
expl s2pul
e SAMPLE SPECIAL
date Jun 38 2811 temp not used
so}vant cpC13. gain not used
not. used
ACOUISITION 8.008
5 E 18.600
at 20.800
np FLAGS
b n
bs n
41 v
nt X nn
ct % PROCESSING
TRANSMITTER & 2.08
tn " 655348
sfrq DISPLAY -
tof “450.6
tpwr 20965.0
pw $271.3
DECOUPLER 7764.9
dn -§5.7
dof -271.4
dm PLOT ]
—:n zs:
PpwE o
daf ik Y
‘ A
no ph
=
T o
* m
. d
"~ ™~
e
o~
Ay w
- “'.-.r-. ::nh G L)
\ RS Rg9 RRSI 23 238
- ® mw Hen DROe e s - oo
2 8 3 BF Jjm-aaacg ge " 2 833
“w mo® LTE L « ) - - :
- 1 . - -
o - = 1 "l' - l
Rt Ll A L | Il
|1'vv||||\‘ll.f'|llgvltl’|rr:||:1’1*17r*rvrv_1'rl,r 7 2 2 IR B B M 04 M B e |Ecll;"tr-l;!'llwl,r[rlv._‘|||.r’l"_“17.1,!741’7\'3'1"]1.-
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HRMS Spectra of Compound (r)

Sample Name CI_NO2AC_DHP Position Vial 1 Instrument Name Instrument 1 User Name

Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename Cl_NO2AC_DHP.d ACQ Method Comment Acquired Time 8/10/2011 12:26:44 PM

x10 2 | *ESI Scan (0.364-0.444 min, 6 scans) Frag=175.0V Me_ NO2AC_DHP.d Subtract

1 393.1477

0.95
0.9
0.85
0.8
0.75
0.7
0.65

187.1126
289.1811

0.051 .5 0o7 235.0910 334.‘1444 i ‘
[e) Lk oy Ll L | | A . ! I 1

543.2475 663.4506

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Counts (%) vs. Mass-to-Charge (m/z)
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Expansion '"HNMR spectra for determining the trans : cis ratio for Compound (s)
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THNMR Spectra of Compound( 4s)

11-Me0AC-DHP-
Xpl stdlh

SAMPLE .

MeO

IV O S WY 7Y S

i e S T e B e

= S e et R e S ) Rt Tt e o G el s R B e
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HRMS lSpectra of Compound (s)
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