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Supplementary Figure 1. Effect of 300 treatment on ER Level. ERa level in MCF7:WS8 cells
treated with 300 for 24 hours. Normalized to vehicle (1) and 1 uM 2 (0). Data shown as mean *

SEM from analytical triplicate.
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Supplementary Figure 2. Representative Full Western Blots. MCF-7:WS8 cells were treated
with test compounds (100nM) for 24h.Primary Ab (Cell Signaling): anti-ERa and B-actin;
Secondary Ab: anti-rabbit and mouse.
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Supplementary Figure 3. PK profiles for 37d. Data show mean and S.E.M. from LC-MS/MS

measurements.
Supplementary Table 1. ER isoform binding specificity
Compound RBA ERa (%) RBA ERB (%) o/p
30c 80.56 + 20 52.19+0.4 15
30d 30.70+ 7 16.73+2 1.8
30e 46.49 + 7 22.29+0.3 2.1
30f 59.58 + 3 1352+3 4.4
30g 56.96 + 14 19.21+3 3.0
30h 21.93+3 11.21+3 2.0
30i 9.15+0.87 8.87+3 1.0
30j 119.86 + 13 32,195 3.7
30m 32.64+6 16.40+ 4 2.0
37b 91.79+6 34.32+6 2.7
37d 27.78 + 8 17192 1.6
37f 38.09+9 28.67 +5 1.3

Relative binding affinity (RBA) values, determined by radioligand displacement assays
expressed as IC50 estradiol/IC50 compound x 100 (RBA, estradiol = 100%).
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DFT molecular orbital calculations

To model the electronic properties of the putative B-SERD side arms, simplified structures were
used as shown in Figure 2. The conformational space for each neutral, ground state structure
was explored and structures representing local energy minima stabilized by intramolecular
interactions were excluded to better mimic the extended conformations anticipated on the ligand
binding pocket. In several cases, 2 or 3 conformations representing local minima were
identified. Conformational analysis was performed at the B3LYP/6-31+G** level in Spartan 10
from Wavefunction Inc. Structures for protonated and ionized amine side arms were also
optimized at the B3LYP/6-31+G** level. Full thermodynamic calculations (298.15° C) , corrected
for ZPE were performed at the RI-MP2/6-311++G** level on structures optimized at the lower
level. The composite RI-MP2/6-311++G**//B3LYP/6-31+G** level of calculation is suitable for
energy calculations on radical and charged species.

The following reactions (shown for the piperidine side arm only) were used to calculate free
energy changes:

HO HO

®® AG(protononation)g Proton Affinity (rel): dPA = AG(protononation) - AG(protononation),

D AG(ionization)q lonization Energy (rel): dIE = AG(ionization) - AG(ionization),
HO HO
\ -H(ring) A ) . . . X _ . .
N D AG(Hr abstraction)g Bond Dissociation Energy Ring (rel): dBDErH = AG(Hr abstraction) - AG(Hr abstraction),
HO H HO .
\_< -H \N ) . . X _ ) ;
D Q AG(H abstraction), Bond Dissociation Energy (rel): dBDEH = AG(H abstraction) - AG(H abstraction),

AG for the piperidine reactions was set as AGo = 0. The dG was then calculated using
calculated AG for each reaction and side arm: as shown above for dPA, dIE, dBDErH (ring H
abstraction), and dBDEH. Where multiple conformers were identified, the free energy difference

is given in Figure 2 for the lowest energy reaction.

S4



HO

30a

YL-03-141.1.fid 2AR8ANALARRALINNICE54588883398F 588 fRm BRR 5 [ero
Sample hame: 5% menthol RN RNRRRRNRRNIRT 38858885 555¢ A58 BAd BRR| <
Solvent: CDCI3 ——— NN N [ 20000
Spectrometer: Bruker AVIIIHD 400 nanobay
Exeriment: " [ 19000
nal parameter/comments: [ 18000
|- 17000
|- 16000
1 15000
= u ! > - 14000
{13000
|- 12000
I~ 11000
{10000
|-9000
|- 8000
{7000
|- 6000
|- 5000
|-4000
|- 3000
|-2000
{1000
W B Fo
& &L --1000
T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 6.5 6. 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0
1 (ppm)
YL-03-141.2.fid 2 3 2 en o0 1100
Sample ngme: 5% nfenthol g $  Ra &
Solvent: DCI3
Spectrometer: Bruker‘ AVIIIHD 400 nanuhay\\\k\\k‘\%\&v N [ W A4
Experimenft: Carbon L 1000
Additionall parameter/comments:
{900
I-800
700
|- 600
I-500
[-400
I-300
I-200
|- 100
i { T
‘ | J
| i)
L A Lo
+-100
T T T T T T T T T T T T T T T T T T T T T T
210 200 19 180 170 160 150 140 130 120 80 70 60 50 40 30 20 10 o -10

100 90
1 (ppm)

S5



{4500
{-4000
3500
F-3000
F-2500
I-2000
£ 1500
F-1000

1400
1300
1200
F1100
1000
I-900
800
F-700
600
500
400
300
200
100

S6

F-100

o079z —

9
3
@
!
o
Lo
s1'z
e
e 7T — -
157
[ o8t -
w5t P wn

o' 1Rsoz
_ 1560

ostsvs 9s'sh— -
= 2ot

P rE 0 wets L
———————erEs0z | o Wi~ B

1 (ppm)

————————=or1E6T 66201 — -
Hepedd 20sTE~
015001 VESTE
Az vosn 7
o sgver
cekvee toser X
B oser
sl
wm M i o
eoet
9L sz EW
e 196cT 7
seL ;E

oeL s —
p THbST
s L6851~

-10

60

70

130 120 110 100 90
f1 (ppm)

140

150

160

170

fid

12

fid

190 180

200

210

Comment| February 3, 2017 / A. Krunic

Spectrometer: AVIII 400

Comment: February 3, 2017 / A. Krunic
3
VL0371

Solvent: CDCI3
Experiment: Proton
Spectrometer: AVIIT 400

YL-03-71.

30b

HO




S7

§ 88 88 8 88882 gssggzsgzss g s g s s s s s g
2 2 8 g 2 % 233 2 2 8 8 R 8 2 2 8 . 2 o = g g8 & 8 g g8 g2 8 s
 F T 7 f e 7 f 7 F 8BRS TR AT T g ¢ & &8 & § &8 =5 § o
Lo
e
=g
3
it
Gt
e -
i
ot
w0
w0
0 L~
e
—tuebere
= orEwe [
1o Fsee
eos
Telboz 2595
L s925/
r £'T 79—
Ty
scen~
e
wé\mJ
g
e
£ 11961 )
o
AN o —
. sws
75 T99'C Y
—oE b
o
ot ocezi
Lo s
v
s
v
2
it
Fe o/
st
i —
G
i
72 HPS Leg
wil 3 2
2
ese] |2 E
] B 2
9 g
o B s
g |y B
il 30 ra g8
ud 28 s ¢
ws B £ T s
£ 5 E s B 13
S g 2 B £
g O L & ]
£ 5 3 Fo ]
g2 H E &c &
h & E 2 28 B
2838: | & LS5 &
SERE . 8 28859 §
Fs8o¢ 5 - SEodu 8
dggse,2 re $ou52 ¢
S8y TLELE
JE228R3 SEEEgsd
HAdados 1558853
SEEH5EE

N
O

HO

-10

60

70

200 190 180 170 160 150 140 130 120 110 100 90
1 (ppm)

210




YL-02-111.1fd AR §RNSRRIANAR 28858 EHERRARRIARAR BReIBRNERAEE
Sample name: 5% R RNRRRRRRRRR GGG 6e6avaaasa E
Solvent: CDCI3 Sy e P
F Spectrometer: Bruker AVILIHD 400 nanobay
Exeriment:

A~ N Date:
(o) Additional parameter/comments:

30d

s34
2204
100,
1953
1953
o

216

:

4500

4000

F3500

3000

k2500

2000

k1500

F 1000

k500

5
o
5
°
©
n
©
o
®
n
3
o
~
n
~
°
o
n

55 50 45
f1 (ppm)
YL-02-nw4-07(final B2.fid 9588 ILERRIRREREE 4 N
Sample name: 5% gienthol GE0T EAARAREEREAT 2 ]
Solvent: CDCI3 |NEL S N \

Spectrometer: Bruker AVIIIHD 400 nanobay
Experiment: Carbon
Date:

Additional parameter/comments:

A(d)
83.01

@4 200

56.08
19.25

—65.97
5725
56.15
~ 50,87
3109

X

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

F1300

F1200

F1100

k1000

F900

800

F700

F600

k500

F400

F300

k200

F 100

F-100

S8



8500
8000
£ 7500

7000
- 6500

6000
5500

5000

14500
4000
3500
3000
2500
2000
£ 1500
1000

Spectrometer: Bruker AVIIIHD 400 nanobay

Exeriment:

Date:

i
H
E
£
8
5
g
E
e
g
g
S
b1
g
2

YL-02-112.3.fid

N

O\S

HO

30e

F 6500

F6000
F5500
F-5000
F4500
4000
k3500
3000
k2500
2000
F 1500
F 1000
F-500

F-500

0.5

1.0

29t —

S§BT~_
661~

20 15

2.5

3.0

4.0

4.5
1 (ppm)

5.0

6.0

6.5

TS

wrTE

plec)

Sample ngme; 5% ménthol

YL-02-113.2.fid

Solvent:

Spectrométer: Bruker AVIIIHD 400 na

Experiment: Carbon

Date:
Additional| parameter/comments:

Foes

st

e

8T

6T
Tz

et

S9

-10

20

30

50

60

0 120 110 100 90
1 (ppm)

131

200 190 180 170 160 150 140

210




F 11000
F-10000
F-9000
I-8000
F7000
F 6000
F-5000
F 4000
{3000
k2000

{1000
F-1000

o
I

{5000

[ 4500
{-4000
k3500
F3000
k2500
F-2000
k1500
k1000
1500

Comment: February 3, 2017 / A. Krunic

YL-02-76/1.fid

Sample: 5% menthol
Experiment: Proton
Spectrometer: AVIIT 400

O

[
o
™

HO

eaas ]

L 8T gre
sThere

o 1fsre

- TeTERe0T

HATE T
1

f\

= =S
€1 \6 1
= 7 e bene
90 00T

~——=F80F260
———290Fs60

00  -05

05

sh8r—

50 45 40 35 30
f1 (ppm)

55

6.0

7.0

80 75

8.5

v
g

££95
95

95 nm\

szi9—

6968~
bess

81'801

et
m::y

€611

s %

e
e
06’521~

gy
srze

69°6bT ~

THE9T

menthd}
|

.p.fid

Solvent: 4DCI3
Experiment: Carbon w/ decoupling
Spectromgter: AVIII 400

YL-02-76.
Sample: o

Comment| February 3, 2017 / A. Krunic

FisT

Hies

Tt

ez

Toot

S10

-10

20 10

30

60 50

70

200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210




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

YL-02-114.1.fid
Sample: 5% menthol |- 14000
Solvent: CDCI3
Experiment: Proton
Spectrometer: AVIII 400 |- 13000
Comment: February 3, 2017 / A. Krunic
|- 12000
|- 11000
|- 10000
9000
|- 8000
|- 7000
|- 6000
|- 5000
- 4000
3000
|- 2000
|- 1000
o
--1000
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)
YL-02-114.2.fid 2 0eFaY g <8947 RS%Rg ag s 3as
Sampl: 3 menthol & EFRUENEE B E LR i3 f R g L s000
Solvent: (bCI3 | JOVEN T SIS N \ N | V)
Experiment: Garbon w/ decoupling
Spectrometer: AVIII 400
Comment| February 3, 2017 / A. Krunic L as00
{4000
|- 3500
|- 3000
|- 2500
cE
31p4|
I-2000
|- 1500
I
1000
|- 500
I | | ]
| LU | ‘JJ
| UL | o
‘
3

100 90
f1 (ppm)

S11



HO

30h

CR-28.1.fid

Sample: 5% menthol

Solvent: CDCI3

Experiment: Proton

Spectrometer: AVIIT 400

Comment: February 3, 2017 / A. Krunic

1.0
1.4
1.0
154
0

o

1.0
191
1.0

S

1881 80l
09450 95—

0.9
2.0

2139107

2.0292.1
2.03-9.9
2989, 17

3553

F-6500

6000

5500

5000

4500

4000

F-3500

F-3000

F-2500

2000

I 1500

1000

k500

F--500

~
B
o
0
o
°
«

T T
100 95 90 85 80 75 50 45
f1 (ppm)

CR-28.2.fld 5
Sample: 5% menthol 3
Solvent: ¢DCI3
Experimet: Carbon w/ decoupling
Spectromgter: AVIIT 400

Comment} February 3, 2017 / A. Krunic

— 163.60
— 16091
15416
~ 15271
— 14873
— 14187
— 13897

13146

129.99

12430

123.97
11775
Z 11608
N 11491
~-108.22

3

7/
12376
11199

LI 1“ .

i)

>

~ 8381

—67.24
57.63
56.41
5633

N

31.47
1924

1

k6500

I-6000

I~ 5500

F-5000

F-4500

{-4000

I-3500

i~3000

F-2500

F-2000

1500

- 1000

k500

L all i

--500

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

S12



S13

° o ° o
8 8 8 8 s
2 g 2 8 8
kg ] a E 2 °
h A | ; A ;
o
r= g 8 3 g g s 3 g g g g 8
8 g 8 8 8 g 8 8 8 8 8 2
E g g g 8 g g 8 g 8 g E]
" = S H 2 S 2 2 e 2 < S ° -
2
Fs
we
723 n
vz Fo
iz
e o
6 H3
08
8T n 3
80t Fa
ore
e o
: L2 =l 3
Bcc e — £ —
6e'c " iy TR Fove
6E'E Vj/ e
e - 92
e — e [ o
s —_— ockere | ©
e5c T
68'€ —— [mq\m n €95
e Fa e - Foos
Loy LS
s e — Pkt | o
o5y E < _
e r s
199 L n
19 e TR0 ¥
259
59 o
Ls = — —3 T
sese
sto _
869 nE
669 Fung
T0C — <
102 o
o1C re .
1201
e v -
ErL [o m..:_W
[ S — _ © Zrstn _
or't —— p— ﬁwﬂf i e $aal
ozt T 2ot [ o sest
L — 01ho0t |- sebei~ _
e —_— - 9 TEbe'T w7 - —
(975 SN I — N _ hozy08t | i wsa
bt Fe it =9
6L N 15161 | — =z T
o8z —— Amﬁ.alf ° asiif
E s —
182
N -
wt La ——
ol 20751 =
£5%51 7
b8 L2 2was — 3
scesi~
: YL @ Ea
s [ 2 &
g ° £ <
A > 3
< re g3
~ g 3
N n 3.8
J wom—2 —3
g® re Z %
g £ gEp
cEZ L2 §.£822
2> - 0 -3
g2 258958
= S8 ] AT
- g r= BELES m
= G gL MmE5EE
BizE5E o 8E28%e
=3 S5 E o SE3Ea38
a 3
SE388&S
w
w
P4 o
O O Ny —
S
@

HO

50 40

60

200 19 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

210




{-9000
-8000
{7000
I~ 6000

I~ 5000
{4000
i~ 3000
I-2000
i~ 1000
I-2800
I-2600
I-2400
-2200
-2000
- 1800
1600
- 1400
1200
1000
I-800
600
400
=200
--200

-0

S14

Comment: February 3, 2017 / A. Krunic

Solvent: CDCI3

-1.0 -1.5
u

T
-0.5

T
0.0

TS E——

e 3 e

1.0

1.5

Fesv

1 1 g7 8129 —
6'0Fv6'T
T1E6T

3.5
iy

- 6'0F66'T

T
4.0
At

- o1 |-
z 00T g0y

4.5
f1 (ppm)
g

T
5.0

Y

=00°€
=897

= EvrT

6.5
o]
g
o
e

— =80

3 To_

9.0 85
5
8

9.5

T
10.0

T
10.5

Comment| February 7, 2017 / A. Krunic

YL-03-08.p.fid

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
1 (ppm)

210




F 15000
{14000
F 13000
12000
{11000
{10000
i-9000

I-3200
F3000
i-2800
I-2600
F-2400
-2200
{-2000
- 1800
1600
1400
1200
1000

800
600
400
200
F-200

8000
i-7000
6000
5000
{4000
k3000
2000
{1000
I--1000
I~ 3400

o

Sample: 5% menthol
Spectrometer: AVIII 400
Comment: February 3, 2017 / A. Krunic

Solvent: CDCI3
Experiment: Proton

YL-03-145.1.fid

(0]

-1.0

T
-0.5
i

" 5581 ~
Fo sp0z—

1.0

IS

Ly'1E =

B
|

15

T9ET 2E'95

695 == — 8T

v1be0e [ dozs /] E
- 5T g7 €209 — — T T
60166
0TEesT |
e 0re8~ 3
eS8 — 3 01
- 0'1F60T 3
= 60F90T &
- a0t

6201 —

25

3.0

45 4.0

f1 (ppm)

5.0
o

PEHTT
96'STT W
wort /|

H/\s.
01 20z [ ©
605107
ST | o

=275 0E00'T sevs S \
————=He60E6T | €161

8.
experiment (UDEFT)

3
]
g
Spectrometer: AVIIL 400

9.5

T
10.0

o

Comment| February 7, 2017 / A. Krunic

YL-03-144.2.fid
Experimeit: Carbon

Sample:
Solvent: QMSO

=
o
©

HO

S15

40 30 20

50

200 190 180 170 160 150 140 130 120 110 100 _ 90
f1 (ppm)

210




- 6500
6000
I 5500
5000
I-4500
{4000
k3500
3000
I-2500
k2000
- 1500
1000
--500
F3000
I-2800
I-2600
I-2400
I-2200
£-2000
- 1800
F1600
- 1400
k1200
1000

F800
I-600
400
I-200
--200

i

8b8r —

st
I s ——

L I
e

EBES
o £2bS
5295
0£'95 7

e —
L

s L
e 8798

N
R S
3

—= w1

f1 (ppm)

00'80T — :
PESTIN =

26511
B~ wor /.

gver :
zo'szr V. 7
stzt e —— 1

947671
ST0ET [ —
0€'SET
Lo e 3
9€°ZST
6T'bST

N

ay
b

160

nienthol
|

IDCI3

Spectrometer: Bruker AVIIIHD 400 nanob:

Experimerjt: Carbon

Date:
Additional| parameter/comments:

Sample ngme: 5%

YL-02-121.2.fid
Solvent:

Spectrometer: Bruker AVIIIHD 400 nanobay
Exeriment:

Date:

Additional parameter/comments:
T
12

Sample name: 5% menthol

YL-02-121.1.fid
Solvent: CDCI3

(o)

HO

S16

20

140 130 120 110 100 9 80 70 60
f1 (ppm)

150

200 190 180 170

210




S17

Spectrometer: Bruker AVIITHD 400 nanobay

Exeriment:

Sample name: 5% menthol
Date:

YL-03-143.1.fid
Solvent: CDCI3

F

O

8 8 8 g 8 8 8 8 8
=3 i=3 I<3 (= [=3 o o S =3 3 k=3 8 8 S S =
= 2 8 8 8 8 8 g g 8 2 8 g 8 g =
e % % v 9 ¥ % % 7 2 . o i § 8 &8 Z 8 8 8 R 8 8 8 8 R g8 o =
\4“ L f f f L L | ! L ! I ! L L f L !
n
re
=]
e
n
=] 628 — B ——
<
FS war-t P
SL°ST
" 1
[ E.mNV
° .
Lo oszc 3
— Lezgoe | N bind
n 98'Sh —
//s’ g POZT [
= i soes
N —— STherz [ o REPH[ —
— Teheer [ 2 s EE—
€98
"
e P9 — i
=
S

ek

0T
8T 007 £9b8~
e 6298~

4.5

5.0
f1 (ppm)
.\

2z'801

€5 m:/
PLETT
90'STT
eSSTT

T
5.5

0T=00T |- —_—

7.0
88
i

0 TET60 Q0°LET
0TEZE0 |-

7.5
%

9.5

DCI3

T
10.5

Additional parameter/comments:
T
10.0

T
11.0
Additional parameter/comments:

Experiment: Carbon

Date:

Solvent: il
Spectrometer: Bruker AVIIIHD 400 nan

Sample name: 5% rienthol

YL-03-143.2.fid

(0]

30m

HO

10

20

40

50

190 180 170 160 150 140 130 120 110 100 _ 90
1 (ppm)

200

210




S18

s g g g g g g °
g 8 8 8 8§ 8 8 8 8 8 g8 g8 &8 8 g8 g 8 2 3833838388388 38 8
g 8 ¢§ 8 8§ 8 8 8 8 8 g8 8 8 g8 8 8 g 2 8838888888888 coooocooac oo 3 g
T %2 ¥ 2 8 2 8 8§ 8 R 8 B 8 8 /8 8 o ~ R 288 8RBREERI T 8888888 8 8 8 C
A AU A SN A A U R S SR S 8RR Z B/ 85232322 B8RBRELERIKR T o 7 8
P, M AU AP A AU AU U U SO RO
2
n
re
2
re
n
La 3
e — =
e
- 18'ST
mmmwv
0
=ro1Feot 5 E
vose~, — E
w1kt || © e
N
L TSEE9'S
0
L= es
= Em: w £\ R A S T
07 P —_ —
- 102048'T o mvme T
Fe
= 9 —
n
e
Q
6T re 3
T Tevs~ —
—er |, P> i
oz
5
g
o2
Fae
6ra0r
sET 3
0 =
Fa i:_T T2
7 €0'STT L
SSILF
° 7 L7
L SOt
© §
61'STT~o B —
>2 =
i - toszr —
e T | 2 z
- 0TEE6T 2
= SR meod | —
Z0'T N
00T e~ 90°ZET 8
ZNI\M 3
- <01 E 460 4
00 Res0 || 12 0L6HT ~Q —
se1g1—3
vvsT—3 T
o wrest~8 |
o @ 66091 —3% s —3
e e - -
5 " boe
g g
it ra o 2 E
< R
N o £ <
5 o
gR .5
25 %0 " 2ok
=2 o L 52 -
B o 06T —& & N 3
eI ES Rl £
o 2 5 N s
mEQE 8 o o .mwm
TeRuEk re 2 38:8
SR8ERS 2 2958
aTLEed T ze3
o] n T 1= =
CYEES ] g
8eesgt re DugE6E
L85 %86 a8 §5EE 3
S38E &S SEZRBE
JB3%8s
S33F&HS

30n

HO

-10

0

40 30 20

50

200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210




HO

300

YL-03-69.1.fid
Sample: 5% menthol

Solvent: CDCI3
Experiment: Proton

Spectrometer: AVIII 400

Comment: February 3, 2017 / A. Krunic

4.03
4.02
4.01

N

196517

T T T T T T T T T T
11.0 105 100 95 90 85 80 75 7.0 65

YL-03-69.p.fid 2
Sample: 5% menthof

Solvent: DCI3 i PN CEE

Experime
Spectrom,
Comment

jt: Carbon w/ decoupling
pter: AVIIT 400
February 3, 2017 / A. Krunic

]

L

55 50 45
1 (ppm)

— 108.02

—66.44

— 5773
— 5479

—a5.92

~25.83

\-24.08
1849

—o71

0.0

-0.5

-1.0

F 5500

15000

I-4500

F-4000

k3500

13000

12500

t-2000

F 1500

{1000

I-500

F-500

T
210

T T T T
200 190 180 170

T T T
160 150 140

T
130

T
120

T
110

T
100
f1 (ppm)

-0

I-24000
{-23000
{-22000
F-21000
{-20000
19000
- 18000
t-17000
- 16000
15000
I~ 14000
F-13000
{12000
11000
{10000
9000
I-8000
{~7000
I-6000
5000
I-4000
I~3000
I-2000

F-1000

--1000
{--2000

S19



{28000
F 26000

24000

{22000
{20000
I 18000

16000

I- 14000

12000

{10000

8000

6000

{4000
I-2000

I--2000

7%
Solvent: CDCI3
Experiment: Proton

YR-QURIS BRIS

S

F

LA

Spectrometer: AVIII 400

O >0y

HO

©
~
¢

Mz Lotk

80'2Fs0e

1 ke

07Eb0T

TS0
oel

0TEe0T

1.5 1.0 0.5 0.0 -0.5 -1.0

2.0

2.5

3.5

4.0

6.0 5.5 5.0 4.5

6.5

7.0

8.5

9.0

9.5

f1 (ppm)

F 35Uy
3600
I- 3400
I-3200
3000
I-2800

I-2600

I- 2400

2200

{2000

- 1800

k1600

F 1400

1200

1000

I-800
600
400
200

--200

2ossr
£1'5S
079 —

8299 —

was
6528

06°20T —
pesTT
s
ssorr/ o
21~ O
521
cove1 8
s /e
s s
6821 \m
w11’ €
TBET R
sv11 g
3
ZsBrT ~ 8
0575T~
&
Voa1 2
=
£9'86T —

L1881 —

Experimeft: Carbon experiment (UDEFT) witt

YL-04-45.2.fid

Solvent: DMSO

Spectrometer: AVIIL 400

Comment} February 7, 2017 / A. Krunic

Sample:

Tozt

40

70

T T
100 90
f1 (ppm)

110

210

S20



S21

=3 1=
o o =) o o o o o o o o o 3 3 o o o o o o o o o 2
15} S =1 S 1 S 3 3 S S S 2 2 = = 8 3 3 S S S S 15} 8 3 3 S 8
S 2 2 T S S 2 @ T I 3 s =] S S 54 = S S S S 3 3 5] 3 3 S =
@ IS N & N & s = p = | 2 ] < & 3 Y = = o 2 R 3 n ¥ ® I - ° 0
I h L h h L f L L | | ! I i h I L L R L ! ! ! ! L . ! ! T |

[

~

pbBT —

20

60'SS
Gree >
bOT9—

18'99 —

»mvom’[J
6528

f1 (ppm)

9°LOT~

TE'STT
88'ST1 W
20911

50 40 30

60

100 90

f1 (ppm)

110

190 180 170 160 150 140 130 120

200

18'v21
g.m./
se9zT
oy
[ aas
wez
9Z'0ET
Gy
69°6ET
mm.;—\
oberT ~
19°2sT
uw.Nm-v
ocs - 8851 —>
6cc] 8 5
ozl 2 2
wi| 8 Lo s
wil £ s
w8 i ¥ B
2 o £
o c
< g = 1 @
s E & r- s E F
£ 5 E £ 5§
£ z S e S
g T ¢ wi—y T
E g B L« R
:: @ * £ 2 ¢
o ,8  § 250t 8 &
Sy £ R 5
~ERE g n NeEpfs 8
e80Ty o [ mcTES ®
G558 B GozsE £
LegseE s 2EEE .S
de8gcss SE2fgss
L508%RS © J80aRRI
Sovonuwao<g = >ununundog

N
A
o

37b

HO

210




19000

18000

{17000
- 16000
i 15000
14000
F-13000
{12000

{11000
{10000

--1000

-9000
1~8000
i-7000
1~6000
i~ 5000
{4000
F-3000
F-2000
i~ 1000

Sample: 5% menthol

YL-04-21.1.fid

N

Experiment; Proton

Comment: February 3, 2017 / A. Krunic

o 2

o
T

37c

———=Es67F08T

3.0 125 12.0 11.5 11.0 10.5 10.0 9.5 9.0

1.5 1.0 05 00 -05 -1.0

30 25 20

4.0 35

50 45

70 65 6.0 55

80 7.5

8.5

f1 (ppm)

{-8000
7500

i-7000

F6500

{~6000

F-5500

i-5000

4500

{-4000

F-3500

i-3000

F-2500

i-2000

F-1500

1000

k500

--500

s80-—

581 —

&
o
=1
€

g
E
I}
g
59881 —3
c
8
£
5

z 8¢S

S =z

. 9%

N L E

$a8 3

PE2g

153 %

S88d

Spectrometer; AVIII 400

Comment: February 7, 2017 / A. Krunic

|

T:

=ice

=67

Fre

10

0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

20

210

S22



37d

-

YL-03-122.1.fid YN RRE 88388 E3 520 99RNRENAE2IYRRRRCRRMS
RO i e e e R L

Sample name: 5% menthol
Solvent: CDCI3
Spectrometer: Bruker AVIIIHD 400 nanobay
Exeriment:

Additional parameter/comments:

i

1.0

T T T
1.0 105 100 95 9.0 85 80 75 7.0

vi-o3-12d2fid 4
Sample ngme: 5% renthol
Solvent: 4DCI3 | N
Spectrometer: Bruker AVIIIHD 400 nanoba
Experimerjt: Carbon

Date:
Additional parameter/comments:

15268
Lisaar
139,52

14217
136.97

136.68
136.59

£

T T T T T
55 50 45
1 (ppm)

113,
113,
108,

8260

Lso0s

18.46

|

{13000

{12000

{11000

F-10000

-9000

1-8000

{7000

6000

5000

{-4000

t-3000

F-2000

I-1000

{--1000

F-1700

1600

£ 1500

1400

1300

F-1200

1100

{1000

F900

F800

700

k600

k500

I-400

F300

k200

100

F-100

T T T T T T T
210 200 190 180 170 160 150

T
140

T
130

T T T T
120 110

sarx
2s0]

@

3

100 90
f1 (ppm)

S23



HO s

YL A R e Y R R R R NN R RS a0 e ARRESEARRITIRRERINSARRSARBRAINRRRANRRRED 17000
s PR iR bR A e e R B P e R R g |
Solvent: CDCI3 N N e ——
Spectrometer: Bruker AVIITHD 400 nanobay - 16000
Exeriment:
Date: 15000
Additional parameter/comments:
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
' 3000
2000
) [
i i 7 1000
H! UADQH_JA—_AJ NP S S I
88 g ? ? ? [ -1000
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
11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 35 30 25 20 15 10 05 00 -05 -1.0 -15
f1 (ppm)
YL-04-35.2.fid 2 25R RI- B2I538RA58CSERISRY ag 2203
Sample name; 5% menthol £ gif AngssrAzaizaissedadas g2 2340 [ 1800
Solvent: CDCI3
Spectrometer: Briiker avitl400 nanobay M vl Sy b M ‘N
Exeriment: Carbon/udeft [ 1700
Date: July 25, 2017
Additional parameter/comments: d1 = 50s 1600
1500
JJ ! 1400
1300
1200
F1100
1000
f-900
800
t700
F 600
500
400
300
oy 200
100
| i l
. | L) [
T s T T F-100
2 @ < T 2 N S
T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 110 100 90 80 70 60 50 40 30 20 10

T T T
140 130 120
1 (ppm)

S24



HO

37f

YL-03-96,1.fid 9878455980 uaytyy s¥zodeednganyeeagyagaeghnrnaaRhesky
Sample: 5% menthol N NN NN GCCGEEECEEEEE TIYTTMmARNAARMARRnN A i 4-dcddccodccss
Solvent: CDCI3 B e e S e e B 15000
Experiment: Proton
Spectrometer: AVIII 400 L 14000
Comment: February 3, 2017 / A. Krunic
I 13000
il J f / J ( .
N r
- [1f L 11000
171 T )] /)
10000
k9000
4(s)
211 I~ 8000
1(t)
1.90 |-7000
k6000
- 5000
4000
3000
2000
|
i i
L‘\ 1000
[ ) i
‘ I 2 RN I T . Lo
g2 1229 g a1 3 M L3
Y e T T g 2%
28 853 3 & = =& 25 L--1000
A e B e T s B e B e e e B e
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.5 -0 -L5 -20 -25 -3.0
f1 (ppm)
YL-03-96.pfid % 98 R2B 258h NRI $A3NAN s d s " o b
Sample ngme; 5% renthol 823 B0 SHBR RKKZZLaCE g 8 H g Ea
Solvent: dpCi3
Spectrométer: Bruke‘r AVIIIHD 400 nanu\b\a\¢ NN SIS < ! I ! ! ! 1100
Experiment: Carbon
Date:
Additional| parameter/comments: | 1000
F-900
800
700
600
500
400
300
200
F100
! I | i
i I
I ol
W o " Il I/ - b kanlich L AT i o
i . Ay Vi M ety iyl il rt Y W
Py s by
g 7 8
= s = F-100
! | | | ! ! | ! | | ! ! ! ! ! ! ! ! ! ! | !
210 200 190 180 170 160 150 140 130 120 110 % 8 70 60 50 40 30 20 10 0 -0

100
f1 (ppm)

S25



HO S

1000

2004

G004

400 4

00 4

Retention Time
Area Percent

Fetention Time
Hame
Area Percent

10.263 97.733

10.573 0.000
11.213 2.267

1000

[-eon

f-Go0

fzo0

mAL

S26



HO

HO

(O o

30b

30c

3000

3000
Retention Time Eetention Time
AreaPercent Hame
Ares Percent
2500 4 2500
2000 =) 2000
B
o
&
=]
1500 4 (1500 2
E
B
=]
1000 4 5 1000
| H
1 e R
I I
s 500
-+
=
@
g
=3
1 Il
1 Tl
04 Fo
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
o 2 4 L} 2 10 12z 14 16 12 20 22 24 28
Minutes
3000 3000
Retenticn Time Retention Time
Area Percent Hame
Ares Percent
2500 4 g 2500
&
=
2000 2000
1500+ 1500 g
E
1000 1000
o
500 % fS00
1
.
o Lo
T T T T T T T T T T T T T T T T T T T T T T
1} 2 4 L] 8 10 12 14 16 12 20 22 4 28

S27



HO

HO s

-

Time

0783501 Minutes - Amplitude: - mAU

3000 3000
Retention Time "
Area g
AreaPercent Il
Ed
bt
b
2500 1 ] | 2500
2
:
]
o
2000 - 2000
1500 L E
o 3
1000 1000
8 8% =%
43 5
alg 32 ° =
8 4 = o B
dle 28 2
gle 23 & @
gdl& =2 5@
500 4 e hom w3 Fso0
qlg 2 & & om
dle 25 4%
IJ
o T T T T T T T T T T T T T T T o
o 1 4 5 0 12 14 1) 13 0 2 4 2e
Wirutes
3000 3000
Retention Time Fetentinn Time
Area Percent Hene
Area Parvent
2500 Fesoo
2000 - L2000
o
&
5
1500+ g Hao o
= E
1000 4 % Finnn
&
Tt
T |
500 Fsoo
o Lo
S Ananan S Anasme T T T T T T
0 2 4 6 10 1z 14 18 12 2 I 24 ®

S28



HO

HO

30f

-

Time: 0452875 hinutes - Amplitude: - mALl

3000 3000
Retention Time
Area
Area Percent
2500 4 L2500
2000 4 L2000
]
o
&
S
w
1
2
&
a8
1500 @ RETE
™ E
5
o
1000 Fooo
I
el IR
.
- A
| Es
gl et
500 4 o | me o 500
Bl EF A
Bl &
ol d
f T
o T T T T T T T T T T T T T T T T T T 0
] H 4 ] 10 1z 14 18 18 0 4] 4 6
Minutes
3000 3000
— — [
RetentionTime  Retention Time -
Area Percent Hame I“
Airea Pervent ]
o
24004 2500
000 4 k2000
1500 - Fee o
[
1000 F 1000
o
E
E
o I
=
500 o Fs0o
o ko
T T T T T T T
0 H 4 6 10 12 14 16 1 bl 22 24 5
hifinunes

S29



30h

1400 4

1200 4

1000 4

ann

GO0

<00

200

Retenticn Time
Area Percent

Fetention Time
Hame
firea Pervent

10.183 100.000

1400

1200

F1ooo

Froo

S30



’i(\ F 3000 3000
N Retention Time Fetention Time

O/\/ Area Percent Harme
Area Percent
2500+ F2a00
o
N (o]
2000 - 2000
" ) Q
@
2
2
30i F kS
1500 Iui:‘ 1400
] 2 r 2
= E
o
g
2
1000 - = 1000
~
2

500 - rooe

100.000

0443

b

/j/\ F 2000 3000
AN - —

Retentien Time Fetention Time
Area Percent Hame

drea Percent

25004 |-2500
=3
&
20004 & 2000
=
15004 F1se o
E
10004 1000

500+ (500

11483 2473

hrutas

S31



F Time: -0.0480178 Mnutes - Amplitude: - mAL

p— =
2
N Retention Time 2
aa 1 Area 3 b
(o] Area Percent .
300 g Fsoo
&
g
E E b
o
g
700 ES Froo
o
(o]
A 600 Feoo
HO S 1 i
30k 5004 Lsnn
] F E
£
400 F400
300 Faoo
200 Fz00
100 Fioo
o 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
o 2 4 6 8 10 12 14 16 18 20 2 24
hnutes
Time: 0745893 Minutas - Amplitude: - mAL
2000 3000
O/\/ N Retention Time
F Area
Area Percent
2500 2500
0 @
a
[e) ]
S
A\ -
s
._,.
HO S 2000 4 2 |-z000
a4
(=3
3
301 a
&
1500 s 2
E
10004 o F1ooo
=
B
F
o5
=
S
500 # Fso0
=
o o
e e A L R A AR asan
0 H 4 5 g 10 12 14 16 18 20 22 24 6

S32



HO

N
o>
(o}
O
A\
S
30m

Time: -0.783501 Minutes - Amplitude: -

2000

mAL

3000

2500

2000

1500 4

10004

500

Retention Time
Area
AreaPercent

5

10.103 346216 2.71

376

10.697 12160334 9.

93 1.908

S0 2432

13.9

2500

{2000

(1500

(1000

500

S33



o > NO \F

o}
O
A\
w0
30n F
N
O
O
A\
HO s

300

Time: -0.0962402 Minutes - Amplitude: - mAL

S000
- VL-03-136
Retention Time
Area Percent
4500 4 (4500
3
-
@
4000 4 o (4000
o
E
2
35004 (3500
30004 (3000
2500 2500
20004 2 [-2000
5
2
1500 3 Hso0
1
1 T
1000 4 [-1000
5004 [-500
o T T T T T T T T T T T T T y T T T T T T T
o 2 4 L] g (1] 12 14 16 12 0 22 14
hinutes
3000 3000
Retention Time Fetention Time
Area Percent Hame
Ayea Percent
2500 o 2400
kS
2000 o 2000
o
&
=
1500 1600 2
E
1000 - 1000
) o
=]
- g
500 4 § o =500
=
: 1
o4 FOo
T T T T T T T T T T T T T T T T T
o 2 £ & 2 0 12 14 12 a0 o} 24 26

S34



LT

o F
O
o}
A
T D
37a

. O
37b

Time: -0.733501 Minutes - Amplitude: - mAL
3000 3000
Retention Time g
g
Area 2
Area Percent =]
]
o
2
2
2600 2 2500
-
&
o
1
2000 4 2000
1500 4 REIIE
£
1000 - Fooo
500 - 500
o T T T T T T T T T T T T T T T T T T T T
i H 4 & g 10 1z 14 16 13 20 2 4 26
Mnutes
Retention Time Fetention Time
M0 ] AreaPercent Hame L
Area Percent
1200 ] F 1200
-
3
1
E o E
2
o
2
1000 ] ] F 1000
g
s00 Faoo
E b S
£
600 ] ” Feoo
wa 1B
-
L
] EE - E
car %
o3
wg
400 o3 - F400
L _]JTL _'.A_|
1
200 ] Fz00
0] Fo
T R aaman T T
i H 6 10 12 14 18 12 20 22 24 6
Minutes

S35



LT

(/J/O

HO

37c

37d

-

Time: -0 196576 hinutes - Amplitude

- mALl

Retention Time
1200  Area F1zo0
Area Percent
1000 (1000
g00 Faoo
E
00 (00
400 Faoo
200 (200
o T T T T T T T T T T T T T T T T T T T T T T o
a I 1] 10 17 14 16 13 n o 24 il
hiinutes
Time: -0.260602 Mnutes - Amplitude: - mAY
2000 2000
Retention Time
Area
Area Percent
2500 - (2400
o
&
"
3
kS
@
2000 2 2000
&
&
A
-
5
@
]
1500 L ES
s T
1000 - {1000
W ow
¥ b
CE
g 4
L3
=z -
a &
oA
5004 [E I 500
A
34
Al 1l
I T
o T T T T T T T T T T T T T T T T T T T T T
o 2 4 10 12 14 16 12 20 22 24 26
hnutes

S36



Time: -0.709874 Mrutes - Amplitude: - mAL

LN /\/\ s000 3000
F Retention Time
o rea
AreaPercent
2500 | 2500
(0]
(0]
N =
g
HO S 2000 ] 2000
F 2
3
37e &
&
-
2
]
1500 g i 2
&
1000 - 1000
500 500
I
o 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
0 2 4 8 8 10 12 14 15 12 0 z 24 %
Mnues
Time: -0.280602 Mnutes - Amplitude: - mAL
3000 3000
Retention Time
Area
/4 Area Percent -
2
g
=
]
(0] 2500 - L2500
2
2
2
2
3
a
o
o
7
4
fo) 2000 - 2000
HO 5
1500 i 3
£
37f F
1000 1000
500 | 500
L
T
o 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
0 2 4 [ 8 10 12 14 16 13 0 2 24 2&

S37



