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Monoisotopic Mass, Even Electron lons

47 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-14 H:0-40 N:0-3 0O:0-4 Na 1-1

040123_BP_08 27 (0.294) IITRPR XEVO G2-XS QTOF
Test Name : 040123_BP_08
1: TOF MS ES+
2.61e+006
100 243.0984
% 203.1057
240.0909 |244.0998
123.0438 157.0343 76 oogs 1850952 ‘;04_1033 N, 279.0985 31 9572 329.1724
S B B M I R e B s s s B L s s LA Ay L L S LSS L a2
120 140 160 180 200 220 240 260 280 300 320 340
Minimum: -1.5
Maximum: 5.0 10.0 30.0
Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
243.0984 243.0997 -1.3 -5.3 5.5 1125.4 n/a n/a Cl3 H16 03 Na
Figure 3: HRMS of 1
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Figure 4: 'H NMR of 2
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Figure 5: 13C NMR of 2
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Figure 6: HRMS of 2
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[Chromatogram
1 RACEMIC -OH 30% 1ML IC_005-CHS
200000
2
150000
s
=
£ 100000
[~
]
5
50000
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
Peak Information
#|Peak Name|CH |tR [min]|Area [pV-sec]{Height [uV]|Area% [Height%|Quantity| NTP |Resolution|Symmetry Factor|Warming
1|Unknown | 5 7.003 2078161 206328|49.528| 55.499 N/A| 11485 5.065 1.033
2|Unknown | 5 8.510 2117806 165438|50.472| 44.501 N/A| 10314 N/A 0.951
Figure 7: HPLC of Racemic 1
[_hromatogram
bp a|d_a.T1-CH5
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Retention Time [min]
Peak Information
#|Peak Mame |CH|tR [min] | Area [uV-sec] | Height [pV] [ Areat |Height?s | Quantity| NTP |Resolution | Symmetry Factor [Warning
1|Unknown 5 7277 117869 12254 0.795 1.451 MN/A[11956 4129 0.925
2| Unknown 5 8610 14701299 832327(99.205] 98549 MNial 5158 M/ A 0.698

Figure 8: HPLC of Chiral alcohol (S,S5)-1
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Peak Information

#|Peak Name|CH[tR [min]|Area [uV-sec]|Height [uV]]| Area% [Height%|Quantity| NTP |Resolution|Symmetry Factor|Warning

1|unknown [ 5| 6237 7630584| 767283[49.955| 52.042 N/A[9631 2138 1.278
2|unknown | 5| 6803  7644369]  707057|50.045| 47.958 N/A|9637 N/A 1.280
Figure 9: HPLC of Racemic acetate 2
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5 6863
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Figure 10: HPLC of Chiral acetate (R,R)-2
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Figure 13: 'H NMR of (S,S,5)-4
Monoisotopic Mass, Even Electron lons
17 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-21 H:0-40 N:0-3 O:0-2
040123_BP_10 31 (0.328) IITRPR XEVO G2-XS QTOF
Test Name : 040123_BP_10
1: TOF MS ES+
1.72e+007
10 326.2128

488.1834 651.4212  ga7 3003 ;14.4073

608.332

100 150 200 250 300 350 400 450 500 550 600 650 700 750 '
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Cale. Mass mDa FEM DEE i-FIT Horm Conf (%) Formula
326.2128 326.2120 0.8 2.5 B.5 1135.1 n/a nfa C2Z1 H28 N 02

Figure 14: HRMS of (S,S,5)-4
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Figure 15: *H NMR of (S,5)-6
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Figure 16: 3C NMR of (S,5)-6
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Optimization of concentration of CSA experiments:

30mM

AAS(ppm)

h f\ 0.060

20mM

Figure 17: Concentration study
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Figure 18: 'H NMR spectra of 7 with (R,R,S)-4
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Figure 19: 'H NMR spectra of 7 with (S,S,5)-4
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Figure 20: *H NMR spectra of 8 with (R,R,S)-4
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Figure 21: 'H NMR spectra of 8 with (S,S,5)-4
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Figure 22: 'H NMR spectra of 9 with (R,R,S)-4
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Figure 23: *H NMR spectra of 9 with (S,S,5)-4
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Figure 24: 'H NMR spectra of 10 with (R,R,S)-4
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Figure 25: *H NMR spectra of 10 with (S,S,5)-4
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Figure 26: 'H NMR spectra of 11 with (R,R,S)-4

6100

L.

S16'% — -

§0'S —-

4.85

5.05

f1 (ppm)

Feor
Hrey

Hgo

Foo

Rz

21T
L)
e
Sop'L

2.0 1.5 1.0 0.5 0.0

2.5

3.0

45 40 3.5
f1 (ppm)

7.5 7.0 6.5 6.0 5.5 5.0

8.0

Figure 27: 'H NMR spectra of 11 with (S,S,5)-4
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Figure 28: 'H NMR spectra of 12 with (R,R,S)-4
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Figure 36: 'H NMR spectra of 17 with (R,R,S)-4

8IT'E~
052/
169°€
S6L'€
:m.mw
868'¢
8ST'H~
6817~
(a2
80y
OS.Q
f1gs
6£8'9
658'9
188°9
868'9 1
97691
§€6'91
69691
686'9
100"+
020°Z
§L0'L
S87'L |
YOE'L
YTE'LA
05€°L

yAS i

Yoy — -
8ry— -

019% —-
[9Y— -

4.55

4.65

T.m.m

Ry

Tl
%3
Feol
o

FL6'0

89¢€°L-F
88¢°L
86€'L
PIv'L
TEV'L

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.0

'H NMR spectra of 17 with (S,S,S)-4

Figure 37

S20



SLT'TH
S0E°T |
LEE'TH
69¢'T
66571
62T
85’ )W
TS T~E
E.ﬁ#
87514
bEST
7951
651y
Ve dA ﬁ
85T
€647
6807
65771
1677
8zee!
505°€
LesE L
929'€
T€9°€
98'€
88'C
876'
90
€60
6ETy
Uty
85
585
665
b6v'9
8659 {
85591
8859
869°9
91L'9
SEL'9
199¢
9294
6LL9
0989
7889
E.TW
6L1°L
Ve
€1z
81 4
b7
187
187

==

AN

8Sh
585y
6657~

4.50

4.60

4.70

ESL0
Fvgo

Foo't
80
80

Foot

zi
161
60
60
o
060
Sgre

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

IH NMR spectra of 18 with (R,R,S)-4

Figure 38

[N
o)
~
o
M
—

= [

2144

=y}
= o9l

== 1801

TL5v—
889y —

99—
6/9% —

=

4.75 4.70 4.65 4.60 4.55 4.50

£96'9
== Tggo

F9L0
_e 7980
= 30
Rego
£080

Foos

ﬁm.—
6L
m\mn.o

=9l

97
6'C

1.0 0.5 0.0

1.5

50 45 4.0 3.5 3.0 25 20

70 6.5 6.0 55

9.0 85 80 7.5

'H NMR spectra of 18 with (S,S,S)-4

Figure 39

S21



ﬁo.ﬁ\
8L9'T /

880~
992°¢

srzz\
e
68b°€
175°€
0€9°€
W9'e
€59°€
¥99°€
19°€
198°€
288°€
688'€
06'€
826 W
9.0

£80'p

8TTh~
09Tt/

YA R AN
8vS'y

[a74°)
092'9
6419
L08'9
1189
¥78'9
Sb8'9
0689
1169
¥e0'L
80,
Sb0°L
YoT'L
80C'L
9L
weL
9L

872\

€S —

\A

8hS'y —

4.50

4.55

98T
0L€'L
LLEL

S8€'L

2.0

2.6

3.2

3.8

4.4

5.0

5.6

6.2

6.8

7.4

1D- 'H Homo-decoupled NMR spectra of 14 with (R,R,S)-4

Figure 40

ove'T
0ze'T
9€eT
80b'T
¥99°T
8181
658'T
61T'C
SCET
60€°€
8€E’E
80L'€
6eL'e
(783
698°€
088¢
T68°€
106°€
0€6'€
150y
080t
L85
6089
1289
9+8'9
L£6'9
£56'9
¥66'9
L10°L
6€0°L
01,
yIeL
T€TL
6vT'L
sTL
90
ure
98C°L
S0€'L
€EL
0ve'L
85¢°L
9LEL
68€'L
96¢€°L
80¥'L
YIv'L
L'
TL¥'L
6LY'L
€6v'L
105,

825,
LYS'L

L85y — —

S19'v —

6]

e
Rl
=00

Fsoe

Fele
Fore

F 681

Ly
eez
v 6Ll

050

eel
=61E
R ggy

w
Zaror

89'b
N S0'b

0.0

0.5

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

5.5

6.0

6.5

7.0

7.5

8.0

1D- *H Homo-decoupled NMR spectra of 15 with (R,R,S)-4

Figure 41

S22



6v9°L
0£9°L
L
8v/'L

A
7

S0L'Y—
€LY —

\A
-

4.70

4.80

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

7.5

8.0

1D- 'H Homo-decoupled NMR spectra of 16 with (R,R,S)-4

Figure 42

seTT
90£'T\
9zeT
s
>

bbS'T

69T
wﬁw.ﬁw

0S8°'T

are—

PPET—

19v°€
va.m%

999°¢
998°¢
£88°E

676°€~
SS0'b~
£60'%

YTy

14N
{5244

§1£°9,
29
0L£'9 1
16/°9 1
L0891
57891
1489
56891
8169 1
6€6'9
9502
8L0°LA
veTL
bhTLA

L

€907, A

t

PSv'y —

w6y —

88C°L

9¢eL
breL
18€°L

455 450 4.45 4.40

He
Fory
0’}
1A

Foos

SrvnNv~o

2yivge

1.8

2.8

3.8

4.8

5.8

6.8

1D- *H Homo-decoupled NMR spectra of 17 with (R,R,S)-4

Figure 43

S23



— 9'0
—= 43

- F8L0

Fege

Ie90
Re9'0
7980
60
L0

€89'Y - r
§85'v - 8’

4.59

1.0 05 0.0

1.5

90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20

Figure 44: 1D- *H Homo-decoupled NMR spectra of 18 with (R,R,S)-4

£10'0
W,
0€€'T
£HET
09€'T
86T |
e
SEP'T
b85T
€9L'T+
VLT
0€8'T
98T~
51T~
9WET

A
852'€

wLe

aLe

oeL'€

018°€

818°€

88°€

168

668'C

0IT'b
v/
8Lb'y—
028'9
w89
5989
888'91
806'9 1
9269 {
096'9 1
186'91
€102
620°L 1
€50°L ]
650"/
890+
bL0'LA
1802

8bh— =——|

€197~ .
S¢9v— -

N

4.65

1o

4.45

4.55

987,
10€°L
0zeL ]
6ve’L]
s5e'.
99,4
8¢, 4
96€°L
1%L
8zb'L ]
Loy

Lo
MM_‘.Q
4
4]

Foou

1.0 0.5 0.0

1.5

6.0 55 50 45 40 35 3.0 25 20

7.0 6.5

9.0 85 80 7.5

1D- *H Homo-decoupled NMR spectra of 17 with (R,R,S)-4

Figure 45

S24



020'0—

el
6667
bPIST—
T~
wmw%
»08'T
E.Nw
i
€EL's
68°€
She'e
st6'€
ShTh
29Th
106
pEED

808'%
gy

hv.m
sEv's
@#.m\
(87

1189

5989

048'9

269

€569 ¢
8vZL

1021
b87¢
el
156
19€
o€
8LEL
26¢L
60v'L
pTYL
8vb'L
£Sv'L
£Ly'L

8Ly —

8087~
asy-

LE8Y—

4.76

4.80

4.84

LS —-
8EY'S —-

95P'G — -
L9Y'S— -

ez

T06°L
oz
L¥4
9l

o)
60

6°0
60
H/nm.o
=20°}
18
144

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

10.0

Figure 46: 'H NMR spectra of 19 with (S,S5,5)-4

6100—

128
pEgh
058"~
cogh/

4.9 4.8

5.0

5.1

S0b'S —
Pep'S—

5.4 5.3

5.5

-0.5

1.5 0.5

2.5

4.5

8.5 7.5 6.5 5.5

9.5

'H NMR spectra of 20 with (S,S,5)-4

Figure 47

S25



4.9

Sv.m
m?.mV

omv.m\
wh's /

I

5.5

53

760
/660
o'l
0}
0}

ESL0

L0

60
60
60

2960

S

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0

9.0

10.5

'H NMR spectra of 12 with (S,S,S)-4

Figure 48

1€6'S
8059

T€6'S—

805'9— -

5.5

6.0

6.5

7.0

70 60 50 40 30 20 10 1] -10 -20 -30 -40 -50 -60 -70 -80 -90

80

31p NMR spectra of 23 with (S,S,S)-4

Figure 49

S26



6.068
5.535

-—6.068
-—5.535

6.5 6.0 5.5 5.0 4.5

e ———

T ———

50 45 40 35 30 25 20 15 10

5 /] -5 -10 -1i5 -20 -25 -30 -35 -40

Figure 50: 3P NMR spectra of 24 with (S,S,5)-4

5.014
™4.541

—5.014
—4.541

A

5.2

4.8 4.4

WWWMWWWWWU

AN ot b

28 24 20 16 12 8 6 4

2 0 -2 -6 -10 -14 -18 -22

Figure 51:3'P NMR spectra of 25 with (S,S,5)-4

S27



—6.378
~5.822

—6.378
—5.822

7.0 6.5 6.0 5.5 5.0

26 24 22 20 18 16 14 12 10 8 6 4 2 0o -2 -4 -6 -8 -10 -14

Figure 52:3'P NMR spectra of 26 with (S,S,S)-4

,6.191
"\5.652

- —6.191
5.652

90 80 70 60 50 40 30 20 10 4] -10 -20 -30 -40 -50 -60 -70

Figure 53: 3P NMR spectra of 27 with (S,S,5)-4

S28



18.291

_ 18291
N17.982

-—17.982

18.6

18.2

17.8

A R A i o

55 50 45

40

16.767

35 30 25 20 15 10 5 o -5 -10 -15

Figure 54: 3P NMR spectra of 28 with (S,S,5)-4

-16.767
™ 16.464

—16.464

16.8

16.2

44

38

32 26 20 14 8 4 0 -4 -8

Figure 55: 3P NMR spectra of 29 with (S,S,5)-4

S29



,17.499
N17.421

—17.499
~17.421

o

18.0 17.5 17.0 16.5

R L L

36 32 28 24 20 16 12 8 6 4 2 o -2 -4 -6 -8

Figure 56: 3P NMR spectra of 30 with (S,S,5)-4

< O
<« © 5
58 5 %
% <] N
|
I
19.0 18.4 17.8

Figure 57: 3P NMR spectra of 31 with (S,S,5)-4

S30



2670
2782

—-2.670
—-2.782

-2.5 -2.

0

16 12 8 6 4 2 O -4 -8 -14 -20 -26 -32

Figure 58: 3P NMR spectra of 32 with (S,S,5)-4

Y
—
KN

=N &5

— <

o o

\ \

I I

-2.1
f1 (ppm)
. ot - — . " "
26 20 14 4 0 -4 -8 -12 -18 -24
fi (ppm)

Figure 59: 3P NMR spectra of 33 with (S,S,5)-4

S31

1



,-2.731
N-2.957

2.731
-—-2.957

A O i o DO A s Ak

30 25 20 15 10 5 0 -5 -10

-25

Figure 60: 3P NMR spectra of 34 with (S,S,5)-4
19
21 25
[~ ., T oo ) > o |-A‘l- Y - ay Y "v't_":'
16 12 8 6 4 2 0 -2 -4 -6 -8 20 24 -28

Figure 61: 3'P NMR spectra of 35 with (S,5,5)-4

S32



-2.752
N--2.935

2.752
2.935

MWWWWWWWWWWWWWMWW

Figure 62: 3P NMR spectra of 36 with (S,S,5)-4

,-3.058
N-3.114

—-3.058
- ~-3.114

|

-2.9

sttt s bt

Figure 63: 3'P NMR spectra of 37 with (S,5,5)-4

S33



— L'e

= 61

44
= 'l
= v'e

uet
£86°L
00b'L
bOb'L

Dge'l
oo

/660
0L
R0y

0L
i

mn
|54

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
Figure 64: 'H NMR of (R.R.S)-23

9.0

10.0

L91'1¢C
wmm.NNW
£96°CC
€6b'vC
mmm.mN \

SS'y—

1ST°L5—

SI8'€L—

ixait
Y9021,
i.ou/
026'921
S€0'82T
bOb'8e] <
mN}.N%
Ebb'0ET

10£'SbT —

¢50°9ST —

SES0LT —

180 160 140 120 100 80 60 40 20

200

13CNMR of (R.R.S)-23

Figure 65

S34



£eeT
1567
€T
8LET
06€'T
£0v'T
£95'1
6/5'T
097
608'T
06T
6907
v6L'€
sz8e |
298°€ W
b68'

€Ty
0€T'Y
9Th
Uty
88T'Y
00t
60€'Y
ey
806'F
(16
we'y
626'%
208'9
0289
6'9
£96'9
0L
150
8ET'L
(ST'L
S8z
6L
80€°L
4t
steL
0£€'L
15€°L
19¢
69€'L
8LE'L
b8E'L
265,
565,

968b
806'%

hmew
T6h~
626 —
ey
b6/
56~

9

4.92

4.98

90v°L
Yov' L~

9LY'L
08y'L

€6v'L

15')
6’}

=

= 1060

7690
J5V0
yE60

G')

0’}
144
(X4

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

4.5

7.5 7.0 6.5 6.0 5.5 5.0

8.0

Figure 66: 'H NMR of 7 with (R.R.S)-23

120°S~.
690'S

%994
€99'9+
7899
19L'94
18£°94
wmm.mj
L1072
120, \
091°L \
8LI'LT

T

|

€50
f.\..e

7o

T¢0'G — — r

5.06
f1 (ppm)

6905 — -

= Mo
H ) Nee
== 570
= V0

961°2
S8T'L

ST§'L Kﬂ
1657

bS]
785°L
LU
865°L

55 50 45 40 35 30 25 20 1.5 1.0 05 0.0
f1 (ppm)

6.0

7.0 65

80 75

8.5

'H NMR of 7 with (5.5)-6

Figure 67

S35



r0.0
ro.5
r1.0
r1.5
r2.0
r2.5
r3.0
r3.5
r4.0
r4.5
r5.0
r5.5
r6.0
r6.5
r7.0
r7.5
r8.0
r8.5

85 80 75 70 6.5 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
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Figure 69: 2D NOESY of (R,R,S)-4 with R-7
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NMR experimental parameters used in the acquisitions of selective homo-decoupling *H

NMR experiments:

No.

1.

No.

2D NOESY experiment details

Relaxation delay (D1)

Number of scans (NS)

Mixing time (D8)

Data acquisition mode (FnNMODE)
Spectral width (sw)

Pulse program

Pulse width p1

Receiver gain (rg)

1H selective homo-decoupling
experiment details

Relaxation delay (D1)

Number of scans (NS)
Spectral width (sw)
Pulse program

Pulse width p1
Receiver gain (rg)
Power level PL24

Acquisition time

S38

Parameters

1.9386 sec

16
0.3000001 sec
states-TPPls

8.167 ppm

noesygpphpp
8.0000

101

Parameters

3.000

32
8196.7
zghd.2
8.0000
101
30.34dB

1.9988



Single-crystal X-ray diffraction for (5,5,5)-4 + D tartaric acid:

Figure 71: ORTEP diagram of salt of (S,S,S)-4 and D-tartaric acid (CCDC2352208)

Table 1. Crystal data and structure refinement for salt of (S,S,S)-4 and D-tartaric acid

(CCDC2352208).
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Salt of (S,S,5)-4 and D-tartaric acid (CCDC2352208)
C46 H60 N2 O10

800.96

296(2) K

1.54184 A

Hexagonal

P ol

a=10.99230(10) A o=90°.
b=10.99230(10) A B=90°.
c=61.8008(6) A v =120°.
6466.98(13) A3

6

1.234 Mg/m3

0.701 mm-1

2580

0.29 x 0.20 x 0.11 mm3
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Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.684°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

2.860 to 76.358°.

-13<=h<=13, -13<=k<=11, -45<=I<=77

83354

7605 [R(int) = 0.0412]

99.9 %

Semi-empirical from equivalents
1.00000 and 0.74160
Full-matrix least-squares on F2
7605/ 1130/ 768

1.065

R1=0.0559, wR2=0.1718
R1=0.0594, wR2 =0.1771
-0.04(8)

n/a

0.481 and -0.394 ¢.A-3

5S40



Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103) for salt of (S,S,5)-4 and D-tartaric acid (CCDC2352208).
U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
O(2B) 2537(3) 1991(3) 5454(1) 64(1)
N(1B) 5282(3) 1892(3) 5461(1) 52(1)
O(1B) 3184(9) 719(11) 5111(2) 59(2)
C(1B) 2163(12) 1133(17) 5099(2) 60(2)
C(2B) 1155(11) 398(12) 4914(2) 66(2)
C(3B) 195(11) 957(13) 4878(2) 72(2)
C(4B) -508(11) 1052(13) 5078(2) 69(2)
C(5B) 292(10) 1427(12) 5294(2) 66(2)
C(6B) 1434(13) 1032(16) 5308(2) 60(2)
O(1D) 3040(9) 531(11) 5163(2) 65(2)
C(1D) 2140(12) 1062(15) 5101(2) 60(1)
C(2D) 977(10) 100(12) 4944(2) 67(2)
C(3D) -87(10) 586(12) 4904(2) 74(2)
C@4D) -760(9) 607(11) 5120(2) 70(2)
C(5D) 595(9) 1903(10) 5246(2) 67(1)
C(6D) 1434(12) 1170(14) 5307(2) 60(2)
C(7B) 2506(2) 1545(3) 5659(1) 59(1)
C(8B) 1282(2) 721(3) 5776(1) 76(1)
C(YB) 1361(3) 393(3) 5991(1) 84(1)
C(10B) 2662(3) 888(3) 6089(1) 81(1)
C(11B) 3886(2) 1712(3) 5972(1) 69(1)
C(12B) 3808(2) 2040(2) 5757(1) 55(1)
C(13B) 5117(4) 2826(3) 5621(1) 59(1)
C(14B) 5435(3) 724(3) 5559(1) 55(1)
C(15B) 5550(5) -141(5) 5378(1) 78(1)
C(16B) 6666(2) 1299(3) 5717(1) 58(1)
C(17B) 8021(2) 2271(3) 5651(1) 79(1)
C(18B) 9124(2) 2763(4) 5798(1) 100(2)
C(19B) 8873(3) 2283(4) 6011(1) 99(2)
C(20B) 7518(4) 1311(4) 6076(1) 92(1)
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C(21B)
N(1A)
0(2A)
O(1A)
C(1A)
C(2A)
C(3A)
C(4A)
C(5A)
C(6A)
O(1C)
C(1C)
C(2C)
C(3C)
C(4C)
C(5C)
C(6C)
C(7A)
C(8A)
C(9A)
C(10A)
C(11A)
C(12A)
C(7C)
C(8C)
C(9C)
C(10C)

T O T O T OO0 T 0O T

6415(2)
6421(3)
6788(3)
4737(9)
5350(12)
4238(11)
4868(12)
5582(12)
6628(11)
5815(16)
5086(10)
5566(14)
4678(13)
5295(14)
5111(14)
6183(13)
5763(19)
6610(6)
6103(7)
6119(8)
6642(8)
7149(7)
7133(6)
6824(10)
6505(11)
6697(13)
7207(13)
322
418(9)
1352
25(9)
1099(4)
1960(40)
1200(40)
1050(3)
183
1074(5)
1152

819(3)
1004(3)

-1546(3)
-1516(8)
-2314(10)
-3610(10)
-4518(12)
-4861(10)
-3552(10)
-2815(13)
-1316(8)
22293(12)
-3486(11)
_4468(12)
_5148(11)
-3926(11)
-2808(15)
-1476(6)
-2635(5)
-2456(6)
-1119(8)

40(6)
-139(5)

~1372(9)
-2375(8)
-1982(11)

-585(12)
3777
4082(2)
4044
4298(2)
4439(1)
4346(7)
4555(7)
4440(1)
4355
4594(1)
4513
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5929(1)
4566(1)
4571(1)
4796(2)
4877(2)
5006(2)
5071(2)
4886(2)
4755(2)
4682(2)
4869(2)
4897(2)
5053(2)
5073(2)
4855(2)
4711Q2)
4682(3)
4355(1)
4218(1)
3996(1)
3909(1)
4045(1)
4268(1)
4355(1)
4195(2)
3978(1)
3922(1)
910
720(18)
860
640(18)
669(9)
570(100)
590(100)
552(7)
660
783(12)
1170

71(1)
57(1)
67(1)
76(2)
68(2)
77(2)
84(2)
83(2)
76(2)
67(1)
67(2)
71(2)
78(2)
84(2)
81(2)
76(2)
67(2)
64(1)
69(1)
72(1)
75(1)
71(1)
61(1)
59(2)
71(2)
78(2)
76(2)
Uiso
Uani
Uiso
Uani
Uani
Uiso
Uiso
Uani
Uiso
Uani
Uiso



T OO0 0TXTOoOITCTooo0oaoxzaoaraonooxmoxroocoormaoarraornraozmz o aon T T

1864
222
2285(2)
3637(2)
3796
4750(2)
5654
4512(3)
5257
3160(3)
3001
2047(2)
1143
7329(9)
7765(7)
4613(7)
4509
5681(9)
5239
2892(8)
3719(8)
6975(7)
5442(6)
5110
5227(6)
5865
3776(7)
7088(11)
8004(9)
6420(8)
5709
4668(7)
4695
3185(9)
3026(9)
7161(8)
6066(7)
6008

4689
4677
4282(1)
4349(1)
4492
4204(1)
4250
3992(1)
3895
3924(1)
3782
4069(1)
4024
4874(1)
5189(1)
4920(2)
4802
4776(1)
4694
4901(1)
5230(1)
5046(1)
5058(1)
5208
4977(1)
5065
5036(1)
4803(1)
5122(2)
5122(2)
5154
5211(1)
5317
4819(1)
5176(1)
4973(2)
4972(1)
4826

543

1170
1170
537(7)
613(8)
740
738(11)
890
825(12)
990
836(12)
1000
710(10)
850
1010(20)
936(18)
1090(17)
1640
1200(20)
1800
1030(20)
980(20)
792(13)
751(10)
900
723(10)
870
721(14)
930(20)
940(20)
907(17)
1360
987(19)
1480
1040(20)
893(19)
822(15)
753(11)
900

Uiso
Uiso
Uani
Uani
Uiso
Uani
Uiso
Uani
Uiso
Uani
Uiso
Uani
Uiso
Uani
Uani
Uani
Uiso
Uani
Uiso
Uani
Uani
Uani
Uani
Uiso
Uani
Uiso
Uani
Uani
Uani
Uani
Uiso
Uani
Uiso
Uani
Uani
Uani
Uani
Uiso



C 4652(7) 5033(1) 724(11)  Uani
H 4451 4918 870 Uiso

Computational studies:

Figure 72: Optimized structure of diastereomeric complex (R,R,S)-4 * (R)-7

2.71484 2.80727 -0.85637
1.42758 2.32857 -0.17893
1.56972 2.30332 1.3481
1.98752 3.67971 1.87404
3.26761 4.19032 1.19618
3.12686 4.1928 -0.33319
0.60067 3.00904 -0.4409
3.50595 2.07587 -0.64608
2.57799 2.82768 -1.94279
1.16131 4.38145 1.69483
2.11221 3.61531 2.95981
3.50884 5.19572 1.55924
4.11151 3.54642 1.47942
2.37142 4.93451 -0.62844
4.06577 4.50282 -0.80529
2.34547 1.56264 1.5882
0.34328 1.90911 1.96327
0.42252 0.95459 2.24198
1.06909 0.98118 -0.55346
0.55797 0.75262 -1.81381
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1.41872
-0.82546
0.92281
2.46911
-1.30256
-0.44232
1.60069
-2.37032
-0.84009
-1.81943
-1.79273
-2.82623
-1.60621
-1.18974
-2.79791
-2.41308
-3.96007
-3.80372
-5.1881
-4.84976
-2.85417
-6.23747
-5.34165
-6.07114
-4.71145
-7.18393
-6.887
-3.11046
-3.888
-2.21266
-3.4622

0.30865 -2.82096
0.85416 -2.05231
0.00069 -4.08642
0.18552 -2.5822

0.53058 -3.32891
0.1199 -4.34575
-0.34229 -4.86222
0.59409 -3.52293
-0.12599 -5.32528
1.31205 -1.00409
2.40105 -0.88339
1.04579 -1.33125
0.70836 0.34503
-0.30338 0.32573
0.70224 1.28364
0.14225 2.14316
-0.08304 0.68728
-1.45986 0.45398
0.51559 0.37946
-2.21049 -0.07885
-1.938  0.67984

-0.23979 -0.15001
1.5743 0.55974
-1.60393 -0.38137
-3.27348 -0.2527

0.24179 -0.37786

-2.19199 -0.79129

2.1255 1.74643

2.10541 2.5144

2.57665 2.17679
2.76494 0.93093

0.28272 -1.61478 1.6136

1.1733 -

0.51908
2.24554
3.59808
1.89143
4.58271
3.86117
2.87516
0.84169
4.2261

5.63085
2.58574
4.99233
1.72776
1.54507

2.86208 1.83854
-3.74117 1.75423

-2.94932 0.74848
-2.84814 1.08559
-3.13801 -0.59451
-2.93011 0.09854
-2.71989 2.12945
-3.21903 -1.57943

-3.20022 -0.86178
3.11515 -1.23735
-2.85415 0.37638

-3.36638 -2.61666
-3.18469 -2.00485
-2.81821 3.13464
-1.9037 3.42386
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0.43551 -0.68086 2.45108
-0.51611 -1.63969 0.63202
-0.85067 1.23527 0.83289

Figure 73: Optimized structure of diastereomeric complex (R,R,S)-4 ¢ (S)-7

3.08271 -2.39741 0.65007
1.81319 -1.98617 -0.10109
2.12195 -1.60894 -1.55797
2.81293 -2.77981 -2.26577
4.07682 -3.24017 -1.52586
3.77535 -3.57414 -0.0574
1.10203 -2.82783 -0.10352
3.75767 -1.53227 0.68958
2.83829 -2.66244 1.68391
2.09563 -3.60902 -2.33916
3.04333 -2.47568 -3.29189
4.51518 -4.10784 -2.0322
4.83175 -2.44273 -1.56446
3.12627 -4.45975 -0.01142
4.69689 -3.83787 0.47399
2.80783 -0.74797 -1.52779
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0.9497
0.79452
1.16797
0.52316
1.19649
-0.8439
0.52668
2.23468
-1.49922
-0.82194
1.05774
-2.55669
-1.34908
-1.60953
-1.16196
-2.63741
-1.66884
-1.70777
-2.74787
-2.48538
-4.11054
-4.35843
-5.12448
-5.58875
-3.57825
-6.36047
-4.96394
-6.59466
-5.76387
-7.13842
-7.55566
-2.60284
-3.26576
-1.5722
-2.85879
-0.15554
0.84943
2.17229
3.20654
2.35475
4.40538
3.07026
3.55407

-1.27039
-0.30817
-0.83051
-0.98248
-0.70145
-1.31878
-0.78526
-0.39369
-1.3913
-1.13891
-0.56368
-1.64223
-1.20117
-1.56886
-2.36344
-1.85183
-0.35473
0.54946
-0.32086
0.58087
-0.10606
1.11978
-1.06997
1.36593
1.87792
-0.81945
-2.01853
0.39642
2.31853
-1.57661
0.59108
-1.52138
-1.39913
-1.59037
-2.46726
2.1558

-2.27581

-2.16554
0.48336
1.6882
2.87982
1.70915
4.10016
2.82543

2.94363
4.1362
5.02121
2.96704
5.08291
0.43203
-0.16775
0.67028
-0.43982
0.09675

-1.50084

-2.06254

-0.8578

-0.21708

-0.88562
0.38795

-0.1925

-0.28301
-1.38746
0.35653
0.879
-0.31838
0.82355

-2.43446
-3.29494

-2.79385

-1.94808

-0.91576

3.32564 -1.03724

2.90171

-0.41323

2.37449 -1.19444

3.01613

1.9689 -

2.28725
2.61476

0.9708

0.60564

-2.26919
1.56006
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1.54659
4.58269
5.20502
3.68784
5.51954
0.03523
-1.04272
-0.77325
0.30316
0.99258
1.00215

Figure 74: Optimized structure of diastereomeric complex (S,S,S)-4 * (R)-7

-2.70394
-2.06938
-3.04813
-4.35904
-4.98576
-3.99724
-2.61561
-1.88283
-2.93915
-4.1491

3.42345 1.56984
2.08838 0.7748

1.57185 -1.22514
2.71623 2.63388
1.7839 1.23323
1.20292 -1.73898
2.20585 -0.03091
-0.1568 -0.94866
4.47667 -0.41298
5.15449 -0.42766
3.48865 -2.11431

-2.09923 -0.865

-0.87033 -0.1597
0.31346 -0.25334
-0.05498 0.46862
-1.29578 -0.19292
-2.47584 -0.12029
1.17276 0.21419
-1.09458 0.86987
-1.86985 -1.88353
-0.26906 1.4959
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-5.04345
-5.88891
-5.20531
-3.77142
-4.43709
-3.25003
-1.7805
-1.39276
-0.83285
-0.34583
0.60471
-0.8438
1.07944
-0.38202
-1.58446
0.59086
1.82423
-0.77271
0.96264
1.19577
0.7016
2.2371
1.02917
1.39459
1.56047
1.44854
3.05221
4.02659
3.43517
5.38451
3.73358
4.79301
2.69061
5.76777
6.12883
5.08543
6.80482
0.78572
-0.25063
0.89677
1.17303
0.14955
-0.35681

0.76517 0.40726
-1.55378 0.31888
-1.08047 -1.21807
-2.69535 0.90238
-3.33592 -0.58032
0.53103 -1.28144

-3.18209 -0.83708

-3.143  0.01266

-0.53851 -0.78617
0.74223 -0.34915
0.9464 0.70202

1.85476 -1.04696
2.24891 0.93591
3.14348 -0.77019
1.71191 -1.80545
3.33822 0.20835
2.40974 1.68706
3.97973 -1.31107
4.32202 0.40392
-0.152  1.63564

-0.12483 2.58451

0.05907 1.76113
-1.4968 1.08718
-2.20761 1.58378
-1.47346 -0.28466
-2.44169 -0.72643
-1.09489 -0.25387
-2.0964 -0.14718
0.25012 -0.33337
-1.75233 -0.11946
-3.12392 -0.08755
0.59438 -0.30572
1.01454 -0.41568
-0.40669 -0.19781
-2.51699 -0.0382
1.62182 -0.36681
-0.14376 -0.17525
-0.43685 -1.11847
-0.70126 -1.1429
0.53131 -0.67633
-0.41992 -2.11591
-1.84544 1.14537
-5.41794 1.72624
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-1.39945
-0.11325
-0.94136
0.94286
-0.71429
-1.74652
1.16994
1.57599
0.34109
-1.3463
1.97631
0.51438
0.38618
0.23586
0.10374
-0.73978
1.37413

-5.45198 1.96498
-6.10754 0.37097
-7.15727 -0.04822
-5.67935 -0.44527
-7.77644 -1.28551
-7.48618 0.57486
-6.29814 -1.68143
-4.87896 -0.12411
-7.34639 -2.10202
-8.57737 -1.60688
-5.97013 -2.30405
-7.81856 -3.04657
-6.08924 2.74687
-5.65554 3.58997
-3.9525 1.63202
-2.94821 1.25267
-3.57304 1.93092

Figure 75: Optimized structure of diastereomeric complex (S,S,5)-4 » (S)-7
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-0.21258
-1.40259
-2.10319
-1.11268
0.08256
0.77131
-2.93601
-1.03951
-0.62073
-0.75065
-1.62697
0.80355
-0.26835
1.233
1.5781

-2.95029
-2.80459
-4.14328
-5.19123
-5.35597
-4.00976
-4.00584
-2.39669
-3.27153
-4.88082
-6.14842
-6.06928
-5.78442

-1.12273
-0.16386
0.08118
0.61421
-0.33602
-0.60468
0.77969
0.78996
-2.09141
1.6039
0.75701
0.07907
-1.2854

-3.63182 0.3172
-4.11878 -1.3372

-2.53366 -4.48532 -0.8696

0.42511

0.97356
-2.29058
-3.21734
-2.86559
-4.53669
-3.86904
-5.51787
-4.77593
-5.18313
-3.61184
-6.53966
-5.93978
-1.44851
-0.78846
-1.42922
-0.73927

0.30449
-1.23251
-0.36547
-1.48597
-0.40733
-2.75662
-0.60285

0.58314

-1.70565
-1.47148
-1.83894
-1.19251
-0.01405
-1.65236
0.66224
-0.96483
-2.54424
0.1947
1.57655
-1.33252
0.7397
0.51162
-0.174
1.46226
0.72992
0.97502
1.78304
1.92824
3.10751
3.77717
3.69203
4.99656
3.33068

-1.35916
-0.56032
-0.78686
0.00195
0.68926
0.01191
1.39478
0.72603
-0.55734
1.42428
1.92276
0.73006
1.97997
0.73728
1.27872
1.27217
-0.56299
-0.25704
-1.53005
-2.18587
-0.81668
-0.21423
-0.75779
0.43203
-0.23037
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-2.94928
-3.60637
-1.87395
0.24172
-3.9421
-2.02318
-2.37964
-2.09213
-3.28984
-2.60441
-0.63307
3.46542
4.62006

4.91756 -0.11526
3.19943 -1.21714
5.57326 0.48147
5.49891 0.89447
5.35703 -0.08485
6.52645 0.98023
1.25853 -2.39464
0.31544 -2.86646
1.08025 -1.81962
1.98118 -3.1842
-0.18241 -1.05138
0.55031 1.61919
0.53664 0.62638

5.295 -0.65965 0.35482

5.00201
6.34427
4.98479
6.0482

4.4713

6.72484
6.86285
6.33897
7.54308
2.14819
1.70584
1.63396
3.36614
3.61909
4.49309

1.70298 -0.04644
-0.68433 -0.56459
-1.5624 0.87101
1.67737 -0.96822
2.63003 0.15206
0.48346 -1.22794
-1.6177 -0.76614
2.59024 -1.48076
0.46431 -1.94223
0.25882 0.86349
-0.91146 0.84078
1.27666 0.29139
1.56353 2.03452
-0.41405 2.64864
-0.26942 3.03628
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