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X-ray Analysis of Compound 3ga

Single crystal X-ray diffraction

A single crystal suitable for X-ray diffraction study was chosen carefully. The X-ray
intensity measurements were done at room temperature (296 K) with Bruker SMART APEX-
II CCD diffractometer using graphite monochromatic MoKa radiation (A = 0.71073 A). The
crystal structure of the compound 3ga was solved and all the non-hydrogen atoms were
refined anisotropically using the SHELX-2013 program.! The remaining H atoms were
placed in idealized geometrical positions and constrained to ride on their parent atoms. The
thermal ellipsoidal and crystal packing figures were produced using the programs PLATON?
and MERCURY? respectively.

Crystal structure

The crystal data and refinement parameters of the compound 3ga are summarized in
Table 1. The hydrogen bonding interactions that stabilize the crystal structure are listed in
Table 2. The compound 3ga crystallizes in the non-centrosymmetric space group P2,/C
which belongs to monoclinic crystal system. The asymmetric unit of consists of two
independent molecule, it shown in the ORTEP diagram (Fig. 1). The structural
superimposition was carried out to see any conformational changes on the molecular
structure. All the non-hydrogen atom of molecule (A and B) were used for the structural
superimposition (Fig 2). The root mean square deviation (rmsd) between molecule A and B
involving common atoms is 1.803 A. In molecule A and B, the thiophene ring is rotated in
the opposite direction and other part of the molecule is nearly the same (Fig. 2). The crystal
structure of the title compound is stabilized by weak intermolecular C-H...O interactions

(Table 2).
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Fig 1. The ORTEP diagram of asymmetric unit of compound 3ga with atom numbering

scheme.

Fig 2. Structural superimposition of molecule A and B. (The molecule B in red colour).
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Table 1. The crystal data and refinement parameters of compound 3ga.

Compound

Empirical formula Cis Hi6 O4S

Formula weight 280.33

T (K) 296(2)

Wavelength (A) 0.71073

Crystal system Monoclinic

Space group P2,/c

a(A) 10.4001(2)

b (A) 20.6610(6)

¢ (A) 13.5979(4)

a(°) 90

B(°) 91.972(2)

Y (©) 90

V (A% 2920.14(13)

Z 4

Calculated density (Mg/m?) 1.253

Absorption (mm™1) 0.114

F(000) 592

Crystal size (mm) 0.10 x 0.09 % 0.09

0(°) 1.79-21.89

Limiting indices -10<h 10, -18<k21,-14L1< 14
Reflections collected/unique (Riy) 18926/3508, (0.042)

(0 ©) Completeness (%) (25.242), 99.3 %
Refinement method F? full-matrix least-squares on F?
Data/restraints /parameters 3508/0/345
Goodness-of-fit(GOF) onF? 1.066

Final R indices [I > 20(])] R;=0.084, wR, =0.259
R indices (all data) R;=0.1063, wR, =0.289
Largest difference in peak and hole (e A=) | 1.089and -0.674

Table 2. H bond Table

Hydrogen-bond geometry (A, °)

D—H---A D—H H...A D---A D—H---A
C2—H2A---07 0.97 2.62 3.567(8) 165.1
C9—H9---O2il 0.93 2.52 3.291(7) 140.7
Symmetric codes: (1) —x, y—1/2, —z+1/2; (i1) x+1, y, z.
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Copies of 'TH NMR and 3C NMR Spectra

096"
LLE"
G566 °

196~

979"

9¢0°
A7
¢90-
080°

09¢
oLe”

PYR-EBASC
05/03/2010
PROTON CDC13

ppm

S5



S9°€L —

809¢ —

LO'Ly —

6L —

G6'G9L —
190 —

06'88 —

PYr-EBASc
05/04/2010
C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S6



866 "
910"
7EO0”

8EG”

roe”
6T9°

€vo”
T90°
6L0"
960"

691"
68T"
09¢-
rov "
vevs

A

PYR-4-MeEBA
27/02/2012
PROTON CDC13

3ba

Me

11

ppm

S7



€LCL —

¢S'0Cc—
90'G¢—

66'GY —

96'60L —

G299l —
169 —

96'/81 —

PYR-4MeEBA
27/02/2012
C13CPD CDC13

3ba

Me

Ly

Il ]k ]L |u

e

Ll

T

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

210 200

S8



€90°
180"
660"

€96°

6€9 "

678"
L60°
GTT*
€eT”
0GT~

768"
916"
Lo9c"
906G~
8¢S

PYR-4-OMeEBA
26/01/2012
PROTON CDC13

3ca

MeO

ppm

10

S9



98¢l —

0L'9¢—

Lol —
LLeLL—

¥6'SCl —
610 —

Yol —
¢9'99l —
8¢°0LL —

66881 —

PYR-4-OMeEBA-SC

26/01/2012
C13CPD CDC13

3ca

MeO

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

210 200

S10



o ~ O <O 0 < N N O~ O
O O — O 00 WO LN < [e0] O ™~ <
N ~ — O O 00 O \e) n o oo
o~ o] < 0N N —
PYR-3,4, 5-OMe-SC \ \ \QkA///ﬁ/ ‘ ‘ \4//
22/08/2013
PROTON CDC13
o O
EtO |
MeO
© 0
MeO 3da
OMe
I (]
| If
J J \, AL_,_J 1
10 9 8 7 6 5 4 3 2 1 0 ppm
o S|S|x S S| |o
-~ N[O N © N

S11



98¢l —

b1'9¢—

12'G0) —
veLLL —

68'8Cl —

60° LYl —

60°€SL —

127991 —
98'691 —

0888l —

PYR-3,4, 5-OMe-SC

22/08/2013

C13CPD CDC13

3da

MeO

OMe

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S12



6€0°
LSO~
GLO”

096~

069~

890"
980°
vOoT”
¢t

09¢-
A%
98¢ "
€9r”
G887 ”

PYR-4-ClEBA-SC

07/06/2013
PROTON CDC13

EtO

3ea

Cl

ppm

S13



LL'EL —

609 —

LO'LYy —

LGV —

69821 ~_
8662, —
9zzeL—
088 —

6,69l —
cl'69L —

€188l —

Sais

PYR-4-ClEBA-SC
07/06/2013
C13CPD CDC13

3ea

C

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S14



788 C—

€18°¢€
ﬁmm.mw
878" €

so5c7

PGT L
68T L
c9T° L
8LT L
I8T°L
SeT L
86T L
voC L
9T¢C L
ccerL
87 L
rac L
r9cC L
89¢C° L
VL L
r8¢ L
0ec L
60€°L
TTE L
6ce’L
0€e L

2-ClEBA ring
24/03/2014

ppm

PROTON CDC13

PGeT”
8LT"
I8T°
S6T”
86T"
voc:
91C"
8vec”
4%
89¢"
vLC®
r8c’
06¢”
60€"
ITE”
6cE”
o€e”

3fa

O

EtO

ppm

720 T

.20

a

8

LOO'T

7.30

LOO"T

W

S15

S B B B B B B I B B S B AL B L S B B L B B N B S |




LG €L —

609¢—

Vel —

8y cll —

659zl
15621 /
¥8'6Z1 V
8zZ'LEL—~
G9°ZEL X

LL°ECL

¢TIl —
8L LLL—

Sv'88L —

FOVIFY VIR SBPN SR UWOTIIN

o ™M
= —
< O
4 A
I OO0
— N
o~N
N A
IR=Ne}
N~
>0 A
AN O

ppm

80 70 60 50 40 30 20 10 0

90

140 130 120 110 100

160 150

170

210 200 190 180

S16



€T10°T
T€0°T
670°T
€9T°1
08T°T
8GG°T
€LG T
LEV™C
rev-¢

ppm

l

1

(=]
N

Ly "¢
G8V "¢

[=23
F’.
N

c0G°¢
0cs°¢
rvo° v
AT
c90° ¥
cLO" P
7LO" T
680°TF
c60° ¥
LOT ¥
OTT ¥
6TT "V
8CT ¥
LET ¥
roE v
08€"¥
96€° ¥
TV %
LCY ¥
09¢°L
9LE" L
6LE L
€8€°L
€6e"L
L6E" L
007 "L
cIv L
9TV "L
197" L
rov- L
897 L
8LV "L
€8V "L
687" L
86V "L
T0G"L
G0G°L
79G° L
89G°L
€LG"L
c84° L
G8G "L
88G°L

—

PYR-EBA-TC-trans
23/01/2012
PROTON CDC13

)
Q
o

2 R

J

L L B B B L B B B B S A B S |

o
e

)
o
S

S17

10




c00} —
VLEL —
yL'6L —

8V vy —

6L L —

02’99 —
vl —

ve'L6L —

PYR-EBA-TC-trans
23/01/2012

C13CPD CDC13

—-—-——-l———-J.JQ—-———-‘-LM..—J-—-—-—‘——J VRSTUE NVCTOIE VOVIPOTIIFPRRHSPIPN PN N WPROT O

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S18



086°0
866°0
ST0°T
PGT" T
CLT'T
€9v° 1
087°T
006°¢
80G°¢
8TG°¢C
LeS ¢
9€G°¢
Sra ¢

10" v

0€0° ¥

6€0° ¥

8V0" ¥ -
LGSO ¥

990° ¥

GLO P

780" ¥ :
€60° ¥

c0T ¥

TTIT %

0CT ¥

ppm

L AL

Iy

002
66L" ¥
808" ¥
918" ¥
re8 v
09¢°L
eLE L
9LE" L
08€°L
06e"L
ree L
L6E L
0TV "L
€ETv L
8TV L
T97° L
rov°L
897" L
LLY "L
€8V "L
887 "L
867 "L
TOG L
700G L
LGS L
096" L
G9G° L
PLG L
8LG"L
T8G°L

.l

I I I B B B e L L B B B A

PYR-EBA-TC-Cis
07/02/2012
PROTON CDC13

S19



¥6'8 —
89°Cl —
19'GL —

Wey—

VL9 —

11791
80°LL W
ov'LL

1v'8L s

860kl —

¢l'99lL —
L9V —

Lg'€6l —

PYR-EBA-TC-CiS

07/02/2012
C13CPD CDC13

T

T

210 200

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S20



G66°0
€T0°T
T€0°T
0LS"T
98G°T
89G°¢
86G°¢
909°¢
0T19°¢
GE9° ¢
LLI9"C

wmo.w//
(7417
¢G0° ¥
T90° ¥
vLO T
6L0° ¥
60" ¥
L60 ¥
OTT ¥
6TT ¥
8CT ¥
LET ¥

6GL" ¥
TLL Y
PLL™V
L8L ¥
88L T
008" ¥
708" ¥
918" ¥
09¢°L
88€°L
TeE L
SeE"L
S0 "L
607" L
cIv L
GCr° L
8¢V "L
€EeEr L
LLY "L
8% "L
78V L
rev-L
667" L
G0G° L
8TIG"L
89G°L
CLSTL
LLS™L
98G°L
68G°L
c68°L

"

PYREBA-CRA
21/02/11
PROTON CDC13

)

M e L B I B L B B e T L A B R L B B |

ppm

10

L0°C

90°C

S21



99°€L —
120¢—

Sv'er —

€9 —

819/
Q.EW
50'2.

S.R\

16'G9L —
Sv'eLl—

96'88L —

PYREBA-CRA
21/02/2013
C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S22



SO NSNOMS S0 W M0~ o — — 0 — ™M
SLOTOMOTONOOMN < N O © ~ o O o~
NOTFTITNOOOO NN N A o} < N A
I e e ol ol o SRS o] —

PYR-2-TP-SC
28/01/2013
PROTON CDC13

o

m AJMJLJLA

M B I B B L B N R B N B L AL B I AL L B B SRS EE L A AL A B B A

10 9 8 6 5 4 3 2 1 0 ppm

~

0.94
0.94 ~
0.97 =

S23



68°€l —

c0'9¢ —

169y —

¢6'60L —

€0'821 ~_
90°'LEL ~_
0L'1EL—"_
gegel—

1§19 —
€099 —

8’88l —

PYR-2-TP-SC

28/01/2013

C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S24



1921
mhm.ﬁV
162" 1"

ppm

81 1" -

019" ¢—

c8C v
00€° ¥
8IE ¥
9€e ¥

€IG”
8TG”
440
9¢G”
LLG”"
8L6"
986 °
L86"
09¢-
€ca’
Gea”
LeS:
6CG°

00000000

PYR-2-Fur-SC
08/06/2013
PROTON CDC13

I S W R

Y-

S25




SLvl—

cl'9c—

LV Iy ——

G260l —
ceell—
9L 9LL—

SLOVL~_
€697l —

98'9G) —

€6°G9L —

9,881 —

PYR-2-Fur-SC

08/06/2013
C13CPD CDC13

T

210 200

ppm

180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

190

S26



LLe:
Gec”
cre”
TTV°

€9T”
Sev’

Tces
8EC”
9G¢”
vLC®

09¢-

Y

<

PYR-EAA-SC
16/09/2013
PROTON CDC13

PPmM

S27



eyl —
G8°0¢—
L9 —

€LY —

G8°0LL —

L1769 —

8€'GLL —

¢c'88lL —

PYR-EAA-SC
16/09/2013

C13CPD CDC13

EtO

SR A .

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

210 200

S28



00€°T
LTE"T

See T
ETHM
LoV 1"
€6T°C
1972
6LY" 2

ppm

e MM

68V ¢
6ve'v
99¢°¥
v8C° ¥
c0eE" ¥
8V v
Lev v
70S° ¥
€IS ¥
R4 N7
828 ¥
LES T
A2
GGG ¥
096"V
95V
LGV
8LG"V
GBS ¥
res v
T09"'¥
LT9 ¥

_—

09¢ L—

PYREAA-CRA
01/3/11
PROTON CDC13

0]
e
o

S29

L B e B B L L L L L B B B B B B




66°€l —
998l —
cv'ee—
b1'8C~_
08¢

¢9'¢Sl —
L€'G6GL —
6E° 191 ~_
12291 —

PYREAA-CRA
05/05/2012

C13CPD CDC13

T

210 200

ppm

180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

190

S30



SHI'T
mS.HV
z81”
8zv "

0rv-¢
amw.wuﬂf

8LV " C—#

@@.N\
6152

96L"

09¢ L—

PYR-M30PSC
12/01/2012

PROTON CDC13

ppm

S31



6L L —

S0'9C ~—_
05—

90 Ly —
¥0°¢G—

¢6'60L —

1299 —

€9°6LL —

G9'88L —

PYR-M30P-SC
23/01/2012

C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S32



o O N O NOONHN VWO HOANANTNHNOT IO NOMT N WD WO o~
\eJ OO~ O MONHTOODH OO~V NOANOTOHOMAAOOWOW~LWO ™~ LW
N <\1\—|‘—|‘—<‘—i\—il\mmmwwwwwwwwwmmmmmmmmmww‘\—iﬁﬂﬂ
~ W@W@WWM(\INNN(\](\]NNC\]C\](\IN(\I(\I(\]C\IC\I(\]NN(\]HHHHHH
Pyr-M30PTC-trans
11/01/2012
PROTON CDC13
O O
MeO | e
(0]
trans-3kb
[
[
i \
I
[
[
‘MH‘ J JMI\‘
[
) g L
9 8 7 6 5 4 3 2 0 ppm

S33



S34

N o N~ ™
o o < © N O~ » ™ (e} Yo} < O
- o © o o (S B S N®M
(o)} [ce] [(e} -~ OoONNMNO N < N~ (o)} — O
T ] NV B Y]
PYR-92 M30OP-trans
23/01/2012
C13CPD CDC13
O O
MeO™
O
trans-3kb
" N N L - ;Lw . oot LWI. e
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



090~
8LO"
09T~
6LT"
86T"
0se”
99¢"
(7
617"
8Cv -
LEV®
ovv”
07
oLV-®
6LY"
87"
687"
L6V"®
91¢G”
96L"
2
€9G6°
oLS”
086~
L8G"
966"
€09°
€19°

09¢-

TN\ T =

P ITTOONNNNNNNNNNANAN A A A A A A A

L —

ppm

|

PYR-M30PSC-cis
11/01/2012
PROTON CDC13

S6'C

S35



806 —
VL —
LV'GlL—

vl —

6CCy—

60CS—

98'60L —

cr'99lL —

208l —

06'¢6l —

PYR-M30P-cis
23/01/2012

C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S36



o MNMOWONTHOM~TOWO AWM MWOMWETNDOWONMTEMOTI~MO T AN S W0
O MO OO0~V TMHONODVDOLTMMANHOO W WO T O W
N MM OMO MO NNNNSTTTHITHFAOO 00000 0o
o~ eI N NANANAA A A A A A A A A A A A A A A O OO

PYR-297 HEP S-1I
15/07/2013
PROTON CDC13

O O
MeO |
O
3If
\
|
[
i
\ i f !”l.
L M
——————————————
9 8 7 6 5 4 3 2 1 0 ppm

3.05 =



668 ——

Sv'0c—
Ve LC—

yeoy—

661G —

L6 —

G199 —

L1111V —

€881 —

H
I
0

™
[aF} —
H o O
oA
o O
~ N
o~ A
N~ A
=Re]
0o~ ™mM
>0
A O

Aeithebdon ) ll

[ [

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S38



o N OO ON I OM (@) [~ O N ML
e} OO <N O™~ LW~ ~ O - O 0 WO <
N NANANANN A~ " L T OO NN AN N
O~ ESAN U A N AN U N LN ) N — o
PYR ADD-SC.
10/03/11
PROTON CDC13
(0] (0]
EtO
(6]
Et0” SO 3ma
Il
Il
|
i
|
M
S NN
9 8 7 6 5 3 2 1 0 ppm

@

S39

3

©
<
©

0

|

~
<
(2]



3 <58 & VH—O  ©N~ < < o < ©

9] - N < - O~ < Qo N 2 A

o ~ © © - ANN®G «—« ~ o 0 < <

[ ] WV oIl TV
PYR-DEADC-SC
23/01/2012
C13CPD CDC13

o L - " I " | | |

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S40



(@} NN OMJP - 0OVHMWOOADAAMNWOSEWOWIOHIOM WO HLWO WM I
Nej DA~V OOILTOANNTOFTNOAANDLW AL AT N AW AHO ™0
N WWOWWOWOOWLOWLOVWWLWLOUNNNNNAAHLLOLOLLOLWLW T FONDNNNNN
~ LTI TOOON O NNN A A A A A A A A

§

PYR-ADEDC-CRA.
15/3/11
PROTON CDC13

A

N B B B L L I L A B B L M B |

9 8 7 6 5 4 3 2 1 0 ppm
-
- NN ~ ~ el el

S41



0C'0y —
yoey——

1219~
1519

689L
E.SW
1011

%.t\

18 ¢hL —

989l —
¢S 9L —
el —

8288l —

PYR-DEADC-CRA
23/01/2012

C13CPD CDC13

JMLMW

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S42



g
r
| Q,
267 T— - \
0TE " T— - 08¢ ]
cee T —
" TL6°G
Lo /S
621 P
Sm.HW - _ _ J
€ee"T v
LIS 72— -
08L°€— -
997" ¥
wmm.w% ——
Z0E" ¥
0ZE" ¥
O O®
=
9€Z L —( &
ovz-L o)
€vZ-L O <
=0
zsz L W
GGz L
192" L B .
L9Z" L )}
VLT L g
6L7" L a
L8Z" L
967" L 9¢C L
10€° L ovc L
€V L N
827 L .
mmmé/ _ a
w o 192" L~ = .
A 1972 L—F = - 096" ¥
[ONONG) . — .
A A VLT ﬁ\ ~
50 6LZ" L
= L8T L
. <
Lo8 962" L )
- o [
Ay

ppm

3N

S43

10




Loyl —

96'GC —

99'6€ —

8Ly —

Ly —

V.69l —

8L VLl —

1988 —

PYR-EPAASC-X
30/07/2013

C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

210 200

S44



PYR-396 EPAA-CRC
PROTON CDC13 19.12.2013

06cC”
8o¢e”
9ce”
907"
148

QLY "
A
9€L”
TLL®
908"
ve-
G9¢”
43
ooe-
8TE”
ELY”
0e¥ -
806"
LCS"
Sra-
196~

89¢”
gL
T6¢”
I1E”

ppm

0
e
o

) |

o
N

~

f

N
o
-

S45

EtO
Ph
3nc
10

1




PYR-396 EPAA-CRC
Cl13CPD CDC13 19.12.2013

6LVl —
yL'0¢—

0¥'6€ —
Ever—

9€19—

£6'G.

mwoNuuw
S0LL—T
NONN\\\

1969 —

¢S99 —

cL'88L —

ppm

60 50 40 30 20 10

70

110 100 90 80
S46

120

180 170 160 150 140 130

190

210 200



690"
I8¢

100"
700"
LOO"
9¢G”
oLe:
T6cC”
TTE”
8reE”
69¢€"
87G-°
490
0LS"
L8G"
T6G°
679"
ce9-
699"
cLY”

N‘
N‘

e

I e T il e e e e e O e > BV IVe IV}

Pyr-11-98 BEN-COUM

W O

A

11/01/2012
PROTON CDC13

PPmM

rﬂl
o
-

S47



¥6'0¢ —
06'L—

| —

PYR-98 Ben-coum
16/06/2012

C13CPD CDC13

0 ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S48



676"
08T"°
0ce”

66L"
PIT”

9G6¢”
SLT
€ec’
88¢"
607"
8¢Ch”
9va”
996G~

T—o0
——

7z —

M‘
@‘

PYR-237 pyrazolon

04/03/2013

PROTON CDC13

.0

-~ T

PpmM

(=2 l=]
™M™

10

S49



o I~ 0 ® WOST I~
- o KO A ®We © © ©<xm N
0 = O © WOAN O M~ NN NN
o © < < (32 AN NN ~ w0 NN~ © N~ o <
Vol T W I
PYR-237 pyrazolon
04/03/2013
C1l3CPD CDC13
O N
)\/U\ I N
0N
56 Ph
Al o Lol
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S50



PYR-3,5-DMPAA 13/11/2013
PROTON CDC13

NeJ W M O I O ~ O
L0 ™M 0N O CO [~ o~ o~
[Q\ TN N ™M o~ wn
~ (N INCIENCNC o) M ™M

OMe

MeO OH

S51



PYR-3, 5-DMPAA

C13CPD CDC13

6C’ Ly —

€68 —

Y¥'66 —

6V L0 —

0e'sel —

06091 —

Wil —

ppm

30 20 10

40

50

60

70

80

90

100
S52

150 140 130 120 110

160

OH
170

180

OMe
190

210 200

MeO



PYR-371 BEK
26/01/2013
PROTON CDC13

6.381
6.375

—7.272
6.386
6.369
6.357
6.352
4.200
4.183
4.165
4.147
3.774
3.745
3.447

—2.149

OMe

MeO OEt

|
x I A 1 LL G .

L B B L B B B L B L L L B L L L B L L L L L B AL LB B

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

)
.
-

©
N
o

S53



PYR-371 BEK

Cl3CPD CDC13

80Vl —

c08y —
GE0G—
€66 —

99—

1£66—

6G°201 —

cesel —

€7'00C —

OMe

OEt

MeO

I D

0 ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S54

210



PYR-DHNP-SC
27/03/2014
PROTON CDC13

—7.260

0 O ©O© 0~ MmN o~
<t N — O 00 O W O —
M ™M M NN N~ 1]
O O SRS S U S UG 0 BN Q0] N

1.351
1.327
1.309
1.291

£
N

0O+ OEt
MeO O
o
OMe10a
| \
I |
|
\ ]
| ‘ M \ 1
10 9 8 6 5 4 3 1 0 ppm
e e =2 e LA
| N O|N N nm

S55




vl —

66'GC—

L0'66—

LV 0L —
oL —

19°LEL —

08°09} —
0,691 —

EYvil—

19881 —

PYR-DHNP-SC
27/03/2014

C13CPD CDC13

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S56



<t NI~ Mo oM ™~ OAN T~ LOVOTOIT OO A>T A< O~ O
oY CO ™~ O O) 0O O ™ LM AN A OO MOO A OFTANL <" O<TANMAN
— N MM AN NNN NANAN A A A OO OO MANANNANANMMOANNNOO
~ W W W WO I I T T ONONNNNNN A A A A A A A
R DHND_TC -t rane B\ Ul VY
26/03/2014
PROTON CDC13
O+__OEt
MeO _ O
(0] “,
Me
trans-10b
[
o
I ]
[
[
0
I A N l
10 9 8 7 6 5 4 3 2 1 0 ppm

1.87

E

S57



9¢ 0L —
0cvl—
Y06l —

ppm

10

40 30 20

50

60

70

8066 —

L¢' L0 —
oechl —

99°.EL —

8809l —
€8'G9L —

cL'sll —

86061 —

OMe

PYR-DHNP-TC-trans
26/03/2014
C13CPD CDC13

MeO

90 80

100
S58

150 140 130 120 110

160

170

trans-10b
190 180

210 200




PYR-DHNP-TC-trans
26/03/2014
C13DEPT135 CDC13

——44.57
—39.43

—107.19
—99.06
—80.67
—61.25
—55.29
—19.04
—10.25

MeO

M
etrans-1 0b

I I I I I I I I A Y AR REARARARS RN
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S59



20N
250"
sve”
LLz”
€8z"
V62"
T0€"
6TE"
0Zv"
627"
LED"
9¥F "
SGh -
T
€LY"
€8% "
ThL"
9GL"
ZLL”
€ge”
oLz
882"
90€" ¥ —
PES P
0S5 ¥
665"
996" ¢
b
b

MMM NNNNNNNN A A A A A A

v T Ne=

< S <

9LG"
c6G”

EVET I~
CEV'9 —
hmw.@w

09¢" L— -4

O, _OEt
cis-10b

PYR-DHNP-TC cis

28/03/2014
PROTON CDC13
OMe

MeO

ppm

S60




08—
02°€L —_
gTrL—

8€'8€ —
yeey —

LTYS—
G209 —

€L°GL
mo.om%

1€9.—7
ww.t\

8086 —

G0'90L —
¥9°0LL —

¥9'9€L —

G865 —
LLYIL —

0Cvil —

clL'l6l —

PYR-DHNP-TC cis
28/03/2014

C13CPD CDC13

OEt

MeO

OMe

cis-10b

ST .

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

210 200

Sé61



PYR-406 DMPAA-CRC
PROTON CDC13 06/01/2014

60€°T

LZE"T
Sher T -

NN«.H\
8EV T

47
887"
906~

Z8L”
08¢
86¢C"
9t1¢”
ree”
L8V
€06~
116"
Tcs-
LecS-
LEST
a2
€G6G6°
096~
LLS”®
€9¢”
89¢”
vLE"
qGv -
T9%°9

/

WOOLOVWOUY LTI NANAN

Ny TR =—
\w\

T6cC”

~
|
1

O, _ OEt

OMe 10¢c

MeO

ppm

©
o
©

S62

o
-




PYR-406 DMPAA-CRC
C13CPD CDC13 06/01/2014

™ © ™ o ™~
N -~ © 0 0 S - o M- oW < © oo ® o
o} © [t =) ~ o~ < N @ X <O
s) ~ © © %) - o o NN ©w - 9 SR S <
[ TN T T
(@) OEt
MeO 7 O
O
OMe 10¢c
wshiunsd M
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S63



% OO OO < 0 o~ (@]
e8] O~ NN >~ ™~ o~ e [Te}
: : . * DHNP-SC fina
| N4 \/ | PROTON CDC13
OMe OH O
MeO l l (@)
11a
[
[
,,,,,,,,, T
5 6.4 6.3 ppm
I
‘ ‘
] JLL L N Y [
11 10 9 8 7 6 5 4 3 2 1 0 ppm

S64



G6'9¢ —

6G° €Yl —

€851 —
LE19L~_
vrzoL—
69—

1§'L61 —

DHNP-SC final
28/03/2014

C13CPD CDC13

11a

OMe OH O

MeO l l O

o

ppm

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10

210 200

S65



g?N NO Te]
R 88 & 8
O 0 © O Wn oo [(e)
DHNP-SC final =33 B8 3 S
28/03/2014 \ \/ \/ \
C13DEPT135 CDC13
OMe OH O
MeO li Ii o
11a
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S66



gov”
608"
919"
2N
£EV9”
¢G9°
099"
0L9"
8L9"
689°
969"
LoL”
GTL”
188"
966"
6GT"
SLT"
T6T”
T0¢”
LTC*
cee”
TGG”
096"
896"
9LG"
778G~
z6G”
009"
609"
SLC”
08¢*
SEP”
ovv:
Q8P "
vev-
09¢-

OO OOWOLOE T ITTITONONNNNNNNNNNN A A

== =——

DHNP-TC-C+T
28/03/2014
PROTON CDC13

907" TT~
vey vI—

OMe OH O
L

OMe OH O

cis-11b

trans-11b

10

11

12

13

14

:

I

[Xe]
F’-
o

S67



PYR-DHNP-TC-trans 02/05/2014

PROTON CDC13

€G8eC”
69¢C"
rev-
606"
919~
€€9”
cvo -
169°
6G9°
899°
9L9"
769"
188"
LS6"
09T~
9LT"
T6T”
coc”
81¢”
€ee”
18¢”
9¢ev”
987"

AV

LT ONONNNNNNNN A A A A

N

09¢*

~

PLY VT —

OMe OH O

trans-11b

10

11

12

13

15

[=3
o
-

660

S68



PYR-DHNP-TC-trans 02/05/2014

C13CPD CDC13

LG0L—

8.6l —

yeevl —

Y0951 —
GEL9L ~_
9e°Z9L —
9L6oL—"

20°00¢ —

OMe OH O

trans-11b

L L

T

210 200

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S69



PYR-DHNP-TC-cis 02/05/2014

PROTON CDC13

€1e”
Tee”
gg8¢e”
40
969~
799°
GL9"
€89°
€69°
ToL”
TIL®
6TL"
988"
656"
GGG~
oG-
cLS”
086"
88G°
966"
709°
c19”
€8¢"
L8C"
eV
8-
006~
09¢*

O LVOVOVOHHIITIITITITITONONNNNNNNN A A A A

IS e

0V " PT—

OMe OH O

MeO I I O

cis-11b

0 ppm

14 13 12 1 10

15

S70



PYR-DHNP-TC-cis 02/05/2014

C13CPD CDC13

696 —
Ly 9l —

LEEYL —

18'651 —
819l ~_
2oL —
96'G9L —

€8'L0¢—

OMe OH O

MeO l I (@)

cis-11b

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210 200

S71



PROTON CDC13 04.01.2014

PYR-405 PPA

cov”
LOG"
cL9”
189"
STIL”
veLe
orL-”
89L"
€8L”
018"
G88"
8G6 "
Iy
006~
LOG"
916G~
44N
ces”
ves”
a2
0668~
6G6G°
G96-
6LC”
g8¢”
GEV”
orv-
006~
89¢C"

ﬂ M
\
i

1 0 ppm

= |

~LLL T
-
g

COLOVOVWOVOULE I ITONONNNNNNNN A A

11 10

11c

OMe OH O
12

MeO I I O

13

14

S0 pT— - 560

15

S72



PYR-405 PPA
04/01/2014
C13CPD CDC13

00'le—

6eerlL —

629G —
PELOL ~_
629 —
€269 —

€116 —

11c

OMe OH O

MeO I I O

SR I B

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

210 200

S73



PYR-220a
PROTON CDC13

ppm

o
-

eSr IT— - M =919
N

8L " ¢— - = <4077
™
<
n

T99°9
092" L ©
92 L
082 L - =00’}
L6C L ~
00g" L _ ~“v0°L
097" L—¢ \\IM ~v0z
08% "L
L6% "L o
€IS L - =560
ZESL
622°8 o
6%2°8
o
-
O O
-
T © h
) 8
A
O 2
o
(32]
-
GGE eI — -— 660

S74



-220a
C13CPD CDC13

PYR

00—

€98y —

86'861 ——

ppm

10

20

30

L |L

40

60 50

70

90 80

100

110
S75

120

11na
180 170 160 150 140 130

190

T

210 200




PYR -220a
C13DEPT135 CDC13

27.00

124.43
123.50

—102.73
48.58

OH O

L,

11na

T o I I I I A AN NARARARY AR NN
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S76



PYR-220Db
PROTON CDC13

N
N DOTMONNO >N LW < (o)}
— M= O <t O 00 0 WL < N O (o0}
O W00 <t NNNN > [ee] LN
— o« e e e LI Y P . .
— @ 0O~ [~~~ 0~~~ o~ —
O OH
O /
(0)
11na’
N N lLl JU I
11 10 9 8 7 6 5 4 2 1 0 ppm

L 2[R 8

S77



Pyr-220b
C13CPD CDC13

G669 —

86y —

8620l —
6¢'S0L —

BY'6LL~_
80°€ZL ~__
v6'€2L —
ovozL—"
zLoeL—

8€'6EL —

09'6GlL —
Y66l —

68°L6) —

ppm

10

20

30

60 50 40

70

160 150 140 130 120 110 100 90 80
S78

O OH
=
11na’
180 170

190

N UJ _MJ, I N

o

210 200

AN



Pyr-220b
C13DEPT135 CDC13

123.95
123.08
—102.58
47.97
26.55

O OH

L
@)

11na’

I I o I I I I I B DAY DA EARARRA
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S79



PROTON CDC13 17/04/2013

PA-DHNP-CR-Frl

a4
ovs*

—

TvL:
SLL"
€08"
9r8-

N N NN

NP RNV Y

8CG°
(974
LGS
0LG"
€8G6°
966"
T19°

veL-”
09c*
coe”
Tce”
6€€”
LOG"
LeCS”
a7
c98°
430
€9¢C”
v8c”

=

0O~~~ o

cee €T —

ppm

S80

10

11

11nc

12

13




C13CPD CDC13 17.04.2014

PA-DHNP-CR-Frl

Llo'le—

9y —

€L'eGL —

129l —

¢0'661 —

ppm

60 50 40 30 20 10

70

11nc
180 170 160 150 140 130 120 110 100 90 80
S81

190

210 200




PA-DHNP-CR-Frl
C13DEPT135 CDC13 17.04.2014

21.03

124.45
123.61
—102.03
73.28
44.36

OH O

264

11nc

B I I I I I I I I I I I I I B B B B AN RN RAREAARR] RARAARARY RARAARAN] RARAMRAANE
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S82



PA-DHNP-CR-Fr2 19/04/2014

PROTON CDC13

199"
9L9"
GGL*
roL”
LeL:
908"
47N
7L8"
G88°
LT6"

N ANANNNNNN A A

TLL®
L8L"
008"
c18-
8¢8°

N TR Y

<

9GL”
09"
oLec:
vecl”
gor”
ISR
0€s”
9G6¢-
9LG”
ceT”
€GQT”

SN

0ET " TT—

OH

0]

11nc'

f

A

N

ppm

-7

|

o
<
-

g ¢

S8&3



PA-DHNP-CR-Fr2 19/04/2014

C13CPD CDC13

90—

9g'ey —

zLs.
SEV
66'9.

L€1L

81'GGl —
PLL9L —

¢0'86L —

OH

=
O

11nc’

___L.JL.L.LL..JWMWMM

T

210 200

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

S&4



8L'0C —

GGy —

'Sl —

LeolL —

PA-DHNP-CR-Fr2
C13DEPT135 CDC13

OH
7
O
11nc'

C

0 ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

S85



