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1. NMR spectra of products 3

3aa: (inseparable diastereomers, 79:21 dr):
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3ba: (inseparable diastereomers, 85:15 dr):

20 10

30

60 50 40

70

1821
890'F cox

120"t @ /N |

560°f

0L'Y = 5 - i M

s0eb| T

ocer] © NP 2

9/0°G

164G | | o

218°6] b \ .
oTe =, -or'gL Bc0e~
oA 3 Lo LZhe—
v9b'9]

. 164G F
tos9] o2l % [ fa sLebs
20291 tepo. 2 vger’
2i8'9] tovo i DN e
2/8'9] 10s9] E = gl
v68'9] 20491 ‘ o
2i6'9] cLeg) . % .
G160 I 4k 1
gesof 1089 == %40 I s mwmmm
Jeaol €489 y ] b g .

I sieof g 999l
z66'9] cemel o o2 yoeil
020" Ly zc601 ——— - i0¢ Y ooz
120 LY ze69 um L 800, gsozlg
ovo2{ 020 L o | '
ze02] veosf nf.l.wu% Wby ezl
g802] V0L . I, TR =. esie om.me
o B =8l & oo s0'GzZLy
o R = PR TAR |
AN e == S |
oct 2§ ozizd =1 K 1 ®Pe ezt
el L] oeri] 8 1983 6 '0E L7
evi2] eere i B ed= geLeL
651 L EFVL | =1 ke @Z&L
zoL 'L} 89bL . =121 o) 5
irh D1 L =100
esird G —— 0 = e~ eszsl-
96124 gsisf ———r gl | gL 18P5L"
51Z'2] qiz s | L * W~ 90eel-
mmN.\._j 8821 . =7 oo.rD
o] s
0522 4 i
mm_m_.L Gag'l 7 Lo

80

1 (ppm)
S3

150 130 110 90

170




3ca: (inseparable diastereomers, 81:19 dr):
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3da: (inseparable diastereomers, 86:14 dr):
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3ea: (inseparable diastereomers, 81:19 dr):
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3fa: (inseparable diastereomers, 78:22 dr):
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3ga: (inseparable diastereomers, 81:19 dr):
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3ha: (inseparable diastereomers, 88:12 dr):
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3ia: (inseparable diastereomers, 84:16 dr):
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3ja: (inseparable diastereomers, 88:12 dr):
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3ka: (inseparable diastereomers, 85:15 dr)
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3la: (inseparable diastereomers, 84:16 dr):
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3ma: (inseparable diastereomers, 86:14 dr):
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3na: (inseparable diastereomers, 82:18 dr):
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30a: (inseparable diastereomers, 84:16 dr):
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3pa: (inseparable diastereomers, 84:16 dr):
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3qa: (inseparable diastereomers, 79:21 dr)
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3ra: (inseparable diastereomers, 85:15 dr)

82’1,
%2

0Ty )
(k24 )
e ¥ =
vy 1
IS ;
9y =
%4

16'S 4
16°S I
16'S

00'9

15’9

19'9 Q
69'9 -
g9l 165 T P —
689 LB G~ —_ |. ool

o9 009 7 -

169y 59 ©

seof 199 __

169 699 | e

g6'of 489 | @ —
soz| 689 J ;
902 069 — 208 _
olL} 169 ) —
s s69f ———_ - 8§’k —_—
6lL} L6'9Y = © anm
ozLk 869 - B
_.N_L S0 . ..ulfu\k.,, 3

czL} s0L —— 4 e -
et B! — 1 A7 =

sy vviy PReds

vt svil ="y 70 —
il _ oL ] [=

vl LV # ~

os2] e —— A

162 052 = I 0%

86'L] L6L L

86| 862 g [~

66°L] 862 ~

00'g| 662 ' =
Ei 00’8 Lo

L0V R

1
©
@

LY

e s e T T

g

[}
eq

€0

0d

[4)
86
)
a0
[

00

[}

BT Y0 "5

2.0 1.0

3.0

90"

10.0

1.0

1 (ppm)

99'6C—
20vE—

L18hy
L8y’
Le0L

06'LiL)

eLgLl

SLgLl

SL9Lk

z6'9LL

LzTozk

09'sz)

66'GZ)
60°42)
8c /Tl

8 iT)

6v'8z1

€z6zl

Se'0el

S6°LEL
90°9€ Ly
LSBEL
LLovLY
or' Ll

25251~
0651~

30 20

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

0

10

1 (ppm)
S19



39 dr):

tereomers, 61

1as

ble d

insepara

(

3sa

0/Z'1
Ziv'e
£FS €
0S5'€
8L0'¥ -
¥r0'p o
£0E 1
SLEP
26Y _
Zro's) )
oS _
LI9'S
m”NNm‘ P o— — = il DDW
008'S i
LF9 o
k) s
695°9] .
g9/ 94 P59~ = % zofe
18°Q 6958 9— T —
58.'9] LT =
€089 L@
z/89 | © =
168°9 |t uu
106°9 _ =
606'9 $9.9~, — T
A T SO
96691 Mmmm\ B [(e] m- —
€00, ﬁmm@/ A
20024 Jogon — o =
920" L§ 6069 = Tt -3
ze0' L Lu69 T B
mggg%mw = |2
mmmm 200 2% e I 0
Lo = —
6.L0°L NS_NM — - - )
2L 02 % —| |E =
Ay =] J
68L° /1 880L 4 r
. R zokL S =
Well gy =+ el
699°LY pz1 ug% —
€92 ea1L =5 | &
g1 esl — ~
WMMM_ wee! |

897
€8
88

L0

T

"

A
o
o

19

29]
00

LR

7 00
% 20]
7 16]
[
Mgl
e

ey
o DD

SEE NS

=5

T O v~ N O N

8.0

10 05 00

20 15

50 45 40 35 30 25

T—

75 70 65 6.0 55

85

1 (ppm)

LEC0€
FRAN IS
088'¢€q
L1672€
8¢lL've
€61 1€
99¢'81
26.1°8%1
8¢.'1Gq
G58'EG
€8E'0L]
0€6'GL1
LS€°0LLy
C9v° 0Ly
650°€ll
<80°Cll
€999 1]
6069111
180611
¥8E'61 11
€0v'0cL

L

L

185021
6002211
W0 ZZ L
120°STL
18Z'SZ 1
1S9'SZ 1L
JARE-TAR
851°9Z 11
AR AR
L8F LT
115121
206 LT
G86°LZ L]
z6£'82 1
EARTAR
662621
985621
£S5 0L
LS LEL]
125 PEL |
ZLTsElL

99t'GE L
LL0°0F L

OH

80 70 60 50 40 30 20 10

1 (ppm)

150 130 110 90

170

S20



3ab: (inseparable diastereomers, 95:5 dr)
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3ac: (inseparable diastereomers, 78:22 dr):
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3ad: (inseparable diastereomers, 81:19 dr):
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3ae: (inseparable diastereomers, 82:18 dr):
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3pf: (inseparable diastereomers, 73:27 dr):
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3pg: (inseparable diastereomers, 87:13 dr):
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2. HPL.C copies of products 3

3aa: (inseparable diastereomers, 79:21 dr)

Chromatogram

180
160
140-]
120
100]
80
60
40 11-11.693
20 |4 - 18.957
] |
5] T T
8.0 10.0 12.0 14.0 16.0 18.0 20.0 220 22.9
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU"min mAU % % n.a.
1 11.693 21.559 39.201 28.09 31.79 n.a.
2 13.190 15.420 30.371 20.09 24.63 n.a.
3 14.257 22.934 34.026 29.88 27.59 n.a.
4 18.957 16.844 19.726 21.94 16.00 n.a.
Total: 76.756 123.325 100.00 100.00
[Chromatogram
1400
1200: OH
1000
=5 i
< 4
£ 800 ]
8
c 4
8
H 600
2 i
<
400 12 -13.950
200
|1-11.783
] !
'50_| 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 T T T T T T T T T 1
7.5 10.0 12.0 14.00 16.0 18.0 20.0 22.0 240 250
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU min mAU % %o n.a.
1 11.783 31.891 78.259 14.09 16.19 n.a.
2 13.950 194.472 405.100 85.91 83.81 n.a.
Total: 226.363 483.359 100.00 100.00
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3ba: (inseparable diastereomers, 85:15 dr):

Chromatogram
2000 1
1750
1500
1250
=)
7 ]
E ]
@ 1000
& ]
8 ]
=] 4
2 750
= j
h 11-11.953
500{ 12 -13.480
250
j 13-20.943
] 14 - 33780
0,: : I | I | alll
-100 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 T T T T T T 1
6.0 10.0 15.0 20.0 25.0 30.0 35.0 39.1
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 11.953 360.515 584.477 36.84 45.26 n.a.
2 13.480 366.191 509.591 3742 39.47 n.a.
3 20.943 141.080 128.700 14.42 9.97 n.a.
4 33.780 110.890 68.467 11.33 5.30 n.a.
Total: 978.676 1291.235 100.00 100.00
[Chromatogram
2000
] OH
1750 ]
1500 ] 7 @
1250 @\/\ F
= \1-11.827 a N
= 1000
8 b
[=4
S b
s 750
2 ]
< ]
500
250+ 12-13.640
0{ -
-200_"'|"‘\"‘|‘ L - — T r T ', T ' r T_JT_ 1 Tt Tt 7
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 11.827 699.811 1091.502 86.55 87.09 n.a.
2 13.640 108.713 161.796 1345 12.91 n.a.
Total: 808.524 1253.298 100.00 100.00
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3ca: (inseparable diastereomers, 81:19 dr):

[Chromatogram

2000

1750

1500

1250

Absorbance [mAU]
=
Qo
=]

750
g |1-10.883
] 12-12.757
500
250
i 13-19673
i 14 - 29.660
04 rfL I I |
-100:""|“"|“'|“|' r—r+ . It . ' r_JT_ T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 38.
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 10.883 509.588 662.219 36.24 44.19 n.a.
2 12.757 522.819 575.046 37.19 38.37 n.a.
3 19.673 194.331 158.260 13.82 10.56 n.a.
4 29.660 179.221 103.096 12.75 6.88 n.a.
Total: 1405.958 1498.621 100.00 100.00
Chromatogram
3300+
3000 OH
2500
] - ::: “Cl
2000
] O hw
1500 |1-11,663
1000
500
] 12-13.850
0
-2007“"I""\""""\""I""I""\'"
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 11.663 1004.591 1492.092 84.67 85.14 n.a.
2 13.850 181.850 260.324 15.33 14.86 n.a.
Total: 1186.441 1752.416 100.00 100.00

S29




3da: (inseparable diastereomers,

86:14 dr):

[chromatogram
1500 4
1400
1200
1000
5‘ 4
=4 i
E 00
@
2 1
©
E=l 4
2 6004
Qo
g j
] \1-7.263
400 12-8.420
200
1 13-11.520 14 - 15.603
| I 1
-50- T T T T ‘I T T 'I T T T T T T T : T T T T I‘ T T T T
50 6.0 8.0 10.0 12.0 14.0 16.0 18.0 206
5[] [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 7.263 138.849 433.610 39.32 47.77 n.a.
2 8.420 139.403 360444 39.48 39.71 n.a.
3 11.520 37.512 66.745 10.62 7.35 na.
4 15.603 37.320 46.988 10.57 5.18 n.a.
Total: 353.084 907.788 100.00 100.00
Chromatogram
2400
2250 OH
2000
1750 : @
1500 i Br
2 ] O —
E ]
£ 12507 H
8 ]
] h
£ 1000
§ ] \2-8.463
750
500
250 ] |1-7.36
0 T
-100- 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
50 6.0 8.0 10.0 12.0 14.0 16.0 180 200
5 8] [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU min mAU % % n.a.
1 7.380 56.956 178.910 14.86 17.61 n.a.
2 8.463 326.363 836.856 85.14 82.39 n.a.
Total: 383.319 1015.766 100.00 100.00
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3ea: (inseparable diastereomers, 81:19 dr):

Chromatogram

3000 -

Absorbance [mAU]
@
L=]
o
PR -1

i1-11.047

13- 13,

410

j 14 - 16,750
] ‘ T
-100_\ T T T T T T T T T T T T T T T T T T T T T T T il
0.0 5.0 10.0 15.0 20.0 25.0 29.2
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 11.047 414.418 970.523 33.14 38.16 n.a.
2 12.047 204.006 450.268 16.31 17.70 n.a.
3 13410 415.609 793.631 33.24 31.20 n.a.
4 16.750 216.401 329.141 17.31 12.94 n.a.
Total: 1250.434 2543.563 100.00 100.00
Chromatogram
4000
] OH
3500
3000 £ g/
2500 '
2 o
= ] . H
@ 2000
2 j
K] ]
5 i
8 15004
< 1
1000_: |1-10.980
500
j |2-13.547
0 :
-2007\"'|"‘|““|""|' L e |
0.0 25 5.0 7.5 10.0 12,5 15.0 17.5 20.0 225 25.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU"min mAU % % n.a.
1 10.990 427.231 1003.908 86.53 87.00 n.a.
2 13.547 66.516 150.021 1347 13.00 n.a.
Total: 493.747 1153.929 100.00 100.00
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3fa: (inseparable diastereomers, 78:22 dr):

|Chromatogram

QUDOT
1750
1500
_.1250]
5 i
x 4
E. 4
% 1000
g 4
8 ]
g 1
2 750
5004 |1-6.0332-6.677
250
1 13-7.787 14-10.920
] I I !
50 ! 1
420 sho 6.25 750 8.75 1000 1125 12,50 T1407
[ [11) [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % n.a.
1 6.033 134.838 423.394 36.93 38.90 n.a.
2 6.677 136.620 427.187 3742 39.25 n.a.
% 7.787 47.434 131.182 12.99 12.05 n.a.
4 10.920 46.228 106.644 12.66 9.80 n.a.
Total: 365.120 1088.407 100.00 100.00
Chromatogram
8000 -
] OH
7000
6000 @DI
5000 .
R 0
E B e
'a 4000 H
e 1
(] 4
£ ]
o
2 3000
2 j
i |1-5830
2000
1000 ]
04
7SUD:|"| — T I _‘* '+ ‘_[_ ‘v T ‘v T _[_°t T T T T T T ' " 1T+ Tt T T1
400 5.00 6.25 7.50 875 10.00 1125 12.50 13.91
1 [11] [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5.830 727.557 2343.369 85.82 86.38 n.a.
2 6.480 120.234 369.451 14.18 13.62 n.a.
Total: 847.791 2712.820 100.00 100.00
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3ga: (inseparable diastereomers, 81:19 dr):

Chromatogram
1200
11251
1000{
875
. 750
=) h
E h
— 625
8 1
c
B ]
5 5004
E] ]
2 h
< ]
375 11-13.100
] |2 -14.833
250
125
] 13-16.623 14 -21.870
0 i I |
'50_\ T T T T T T T T T T T T T T T T T T T ™
7.0 10.0 15.0 20.0 25.0 30.0 33.4]
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 13.100 251.343 357.839 42.10 46.51 n.a.
2 14.833 254.311 319.512 42.60 41.53 n.a.
3 16.623 46.994 53.077 7.87 6.90 n.a.
4 21.870 44.384 38.921 743 5.06 n.a.
Total: 597.031 769.349 100.00 100.00
Chromatogram
1800+
1600 OH
1400
1200 H @
> )
T 1000+ 0 W
8
§ 800 F
<] |2-14.780
E=
< 600
400+
200+ 11-13.353
04
-1007\""|"'\"“\ — T _ T T r—r 1 . o, T_r . Tt r_T_ -t r T
7.0 10.0 125 15.0 17.5 20.0 225 25.0 271
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 13.353 85.542 126.333 13.73 16.04 n.a.
2 14.780 537.459 661.434 86.27 83.96 n.a.
Total: 623.001 787.767 100.00 100.00
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3ha: (inseparable diastereomers, 88:12 dr):

[Chromatogram

500+
400
= 300
<
£ J
8 4
=
g J
S 200
=1
< J
4 |1-14.567
1004 3-20.533
1 |2-17.950
] |4 - 29.243
4 I I |
T I T
-20_| 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 T 1
10.0 15.0 20.0 25.0 30.0 35.0 40.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 14.567 76.920 141.671 38.94 46.86 n.a.
2 17.950 23.511 36.699 11.90 12.14 n.a.
3 20.533 74.061 101.503 37.50 33.57 n.a.
4 29.243 23.025 22.445 11.66 7.42 n.a.
Total: 197.517 302.317 100.00 100.00
Chromatogram
2000
] OH
1750
1500 ]
] 2 ny
_ 1250 @\/\
2 ]
E o ~NH
2 1000+
2 i
a j
2 750]
2 ™% e
i |2-20.220
500
250
j |1-14.583
0 T ‘ T
- 00_\ 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 T T T T 1
0.0 50 10.0 15.0 20.0 250 30.0 34.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 14.583 73.116 136.265 14.29 20.19 n.a.
2 20.220 438.362 538.485 85.71 79.81 n.a.
Total: 511.477 674.750 100.00 100.00
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3ia: (inseparable diastereomers, 84:16 dr):

[Chromatogram
1500+
1400 |
1200-]
1000
2
E 8004
8 |
=
_g 4
s 600
] g 11-7.243
< i
1 12- 8,350
400
200]
1 13-11.287 4- 14640
;_‘W\_;
0_ : T T : T T
-1007“"I""\“"I""\ —r 1 v T v 1 1 ‘1 1 1 1T Tt 1t 1t 1T T T T T T 7
0.0 25 5.0 7.5 10.0 12,5 15.0 17.5 20.0 227
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU min mAU % % n.a.
1 7.243 146.148 525.486 36.56 45.91 n.a.
2 8.350 146.498 427.068 36.65 37.31 n.a.
3 11.287 53.386 112.394 13.36 9.82 n.a.
4 14.640 53.664 79.657 1343 6.96 n.a.
Total: 399.696 1144.605 100.00 100.00
[Chromatogram
700+
| OH
600
00 : @
4004 u] - H
| 12-7.897
300
] F
200
100+
g |1-6.903
OM
-507"'I"I“\“‘I"'\"'I"\“‘\“'I“
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 6.903 15.965 61.510 13.41 16.33 n.a.
2 7.897 103.050 315.055 86.59 83.67 n.a.
Total: 119.015 376.565 100.00 100.00
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3ja: (inseparable diastereomers,

88:12 dr):

[Chromatogram
1800
1600
1400 ]
1200
§ i
E 1UDOi
3 i
é 800
2 4
o
< 600 11-7.130
] |2-8.253
400
200
] 13- 11993 4-15.037
0 f T ' —
71UD_| T T T T T T T T T T T T T T T T T T T T T T T T 1
50 6.0 8.0 10.0 12.0 14.0 16.0 18.0 204
5 i) [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.130 171.681 554.140 3943 48.18 n.a.
2 8.253 170.664 451.360 39.20 39.25 n.a.
3 11.993 46.360 84.101 10.65 7.31 n.a.
4 15.037 46.656 60.428 10.72 5.25 n.a.
Total: 435.361 1150.028 100.00 100.00
Chromatogram
2200,
2000 OH
1750
1500{ : x'@
E. 1250T a e -
g
& 1000 ]
8 ]
2 ] 12-8207
o 4
< 750 Cl
SUDE
2504 \1-77
o] .
~100 T T T T T T T T T T T T T T T T T T T T T T
5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 19.1
I [ [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU min mAU % % n.a.
1 7177 57.571 202.076 15.44 19.86 n.a.
2 8.207 315.273 815.194 84.56 80.14 n.a.
Total: 372.845 1017.270 100.00 100.00
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3ka: (inseparable diastereomers, 85:15 dr):

Chromatogram

1200
1| mAU
1125
1000
875
~ 750
=) b
E b
= 2 a
5 6 5:
[=4
s ]
5 5004
2 ]
] b
< ]
3754
b 11-10.727
b 12-12.083
250
125
b 13-18.627 14-22.153
0 ‘ T ' \ i |
-507"\' T T T Tt T _T T T T T 71 T T 1 T_T — 1 1 Tt 11t 1T T 1 1T T T T 1 T T T T
6.0 7.5 10.0 12.5 15.0 17.5 20.0 225 25.0 27.5 30.8
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU"min mAU % % n.a.
1 10.727 161.828 310.044 39.40 47.26 n.a.
2 12.093 164.399 264.941 40.03 40.38 n.a.
3 18.627 42.492 44.896 10.35 6.84 n.a.
4 22.153 41.985 36.182 10.22 5.52 n.a.
Total: 410.704 656.064 100.00 100.00
Chromatogram
2500
1 OH
2000
= 1500 ©\A
E R
8 i
c
E i
2 10004
2 i
12-11.807 F

- 00_\ 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 1
0.0 5.0 10.0 15.0 20.0 250  26.8
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAUmin mAU % % n.a.
1 10.767 83.471 173.876 14.65 18.37 n.a.
2 11.907 486.462 772.503 85.35 81.63 n.a.
Total: 569.932 946.380 100.00 100.00
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3la: (inseparable diastereomers, 84:16 dr):

Chromatogram

400
350
300
250
=) ]
< ]
£, 200
3 ]
[ =4 4
g 4
5 ‘150:
2 ]
< ] (1-13.407
1004
1 13-17.020
50
] 12 - 14.487 4-21.083
OE \‘ T
-50 T T T T T T T T T T T T T T T T T T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 26.0)
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 13.407 42.870 105.814 36.82 46.64 n.a.
2 14.487 15.688 27.848 13.47 12.27 n.a.
3 17.020 43.003 72.865 36.93 32.11 n.a.
4 21.063 14.885 20.361 12.78 8.97 n.a.
Total: 116.446 226.888 100.00 100.00
Chromatogram
1200
1125 OH
1000
- 750
2 ] n} et
£ j H
o 0254
8 1
c
I h
5 500
2 ]
< — |1 13,650
375 Cl
2501
125
] 12-17.210
0 T
-50- T T T T T T T T T T T T T T T T T T T T T T
0.0 5.0 10.0 15.0 20.0 26.0]
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 13.550 178.517 401.782 82.87 86.15 n.a.
2 17.210 36.902 64.593 17.13 13.85 n.a.
Total: 215.418 466.375 100.00 100.00
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3ma: (inseparable diastereomers, 86:14 dr):

Chromatogram

2500
1| mAU
2000
= 1500 |
< i
£
8 i
=
£ i
2 1000
2 i
1 11-7.613
— 13-9.083
500
j 14-11.190
7 T T T |
-100 - T T T T T T T T T T T T T T T T T T T T T T T T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 13.7
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.613 219.768 782.073 39.68 44.60 n.a.
2 8.307 56.362 181.429 10.18 10.35 n.a.
3 9.083 222.213 653.686 40.12 37.28 n.a.
4 11.190 55.487 136.224 10.02 777 n.a.
Total: 553.830 1753.412 100.00 100.00
Chromatogram
3500 4
] OH
30001
2500 H
4 : y-"l
=)
= 2000 g\
E 1 \2-9.837 o “NH
= i
2 ]
8 1500
5 j
2 i
p Br
1000 |
500] 11-8227
04
-200:"‘I"\"‘\"\"‘I"'\'""\"'I"‘
0.0 2.0 4.0 6.0 80 10.0 120 14.0 16.0 18.0 200
I (6] [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 8.227 122.186 492.623 15.48 21.53 n.a.
2 9.837 667.294 1795.474 84.52 78.47 n.a.
Total: 789.480 2288.097 100.00 100.00
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3na: (inseparable diastereomers, 82:18 dr):

Chromatogram

6000 -
5000+
4000+
5‘ -
< ]
ESOOOi
[ =4
o 4
5 1 11-7.427
< 2000 12-8.343
1000
] 13-10.143, 44713
04 L } : I
-EOD_I""\"‘I""\""“'\‘ T, T v " v I1_tv r v T T Tt Tt 1 [ 1
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0 2341
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.427 836.207 2269.841 37.84 44.38 n.a.
2 8.343 847.961 1900.310 38.37 37.15 n.a.
3 10.143 266.668 517.099 12.07 10.11 n.a.
4 11.713 258.868 427.329 11.72 8.36 n.a.
Total: 2209.703 5114.579 100.00 100.00
Chromatogram
4500
OH
4000
3500 @
3000{ g\.-\\
= ]
T 2500 = ~NH
3 ]
c 4
T 2000 F
5 ]
2 p |1-7.497
< 1500
1000
500
0] M
-200- T LN B R | T T T T — T T T T _ T T T _ T T T T T T T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % %o n.a.
1 7497 569.389 1622.931 93.12 93.41 n.a.
2 8.467 42.051 114.5086 6.88 6.59 n.a.
Total: 611.440 1737.437 100.00 100.00
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30a: (inseparable diastereomers, 84:16 dr):

[chromatogram
2500
20004
— 1500+
=)
z J
E J
L] 4
2 11-11.100
8 1000 ]
2 ] 12-12.210
o
< J
500+
1 13-18507 4 12990
0+ T T
-200- 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 T T T T T
0.0 20 40 6.0 8.0 100 12.0 14.0 16.0 16.8
5 (8] [min]
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 11.100 447 901 1119.369 38.71 45.25 n.a.
2 12.210 459611 893.780 39.72 36.13 n.a.
3 13.507 125.393 248.587 10.84 10.05 n.a.
4 14.990 124.200 212.013 10.73 8.57 n.a.
Total: 1157.105 2473.750 100.00 100.00
[chromatogram
4[]DOT
] OH
3500:
3000 @
_ 2500 i
2 ]
E ] o ~NH
% 2000
8 ] 12-12.053
2 1 cl
2 1500
< 1
1000
500
] 11-11.14
04 . /\
-200- T T T T T T T T T
00 25 50 75 100 125 15.0 175 200 225 243
I5f [ [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height Amount
min mAU"min mAU % % n.a.
1 11.140 65.467 182.216 6.87 9.53 n.a.
2 12.053 887.885 1730.549 93.13 9047 n.a.
Total: 953.352 1912.765 100.00 100.00
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3pa: (inseparable diastereomers, 84:16 dr):

Chromatogram

2000
1750 4
1500
1250
1000 -
750 ]
i 11-4.613
500
] 14 -6.947
250 -|
] 12-5.3903 . 6.013
0] I L | ‘ l
-100_\"‘\' r - + + ~_ [+ v+ v_[ _‘* v ‘* v [ _ ‘v r ‘tv Tt [ 1 T T ‘t [ T T T T T 7
0.00 1.25 2.50 3.75 5.00 5.25 7.50 8.75 10.2§
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4613 86.610 629.018 40.05 48.73 n.a.
2 5.390 21.784 138.880 10.07 10.76 n.a.
= 6.013 21.528 125.450 9.95 9.72 n.a.
4 6.947 86.356 397.568 39.93 30.80 n.a.
Total: 216.279 1290.916 100.00 100.00
|Chromatogram
9000
8000 OH
7000
6000 3 @
2 ] 1-4.810 CI\/\
% 5000 ' o “ K
g 1
g 4000
g i Br
o 4
< 3000 |
20004
1000
i 12-7.463
04
-500- T T T T T T T T T T T T T T T T T T T T T T T T
00 20 40 6.0 80 10.0 120 139
I [i1] [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4.810 1061.168 4984.722 94.75 96.00 n.a.
2 7.463 58.775 207.891 5.25 4.00 n.a.
Total: 1119.943 5192.613 100.00 100.00
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3ga: (inseparable diastereomers, 79:21 dr)

Chromatogram
1800 -
1600 4
1400 4
1200
=)
£ 1000
8
f =4
£ 8004
Q
K]
<
600
400
i1 - 1146012 750
200 4
3-19217  4.22230
_50: | - | - | T
6.0 100 150 " 200 260 300 350
IFf 8] [min]
Integration Results
MNo. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*mIn mAU % % n.a.
1 11.460 215149 271642 36.59 4072 n.a.
2 12.750 231.834 268443 3943 4024 n.a.
3 19217 73925 70564 1257 1058 na
4 22230 67.028 56.422 11.40 8.46 n.a.
Total: 587.936 667.071 100.00 100.00
3800 4
3500
OH
3000 4
2500 : @
= )
i H
o 2000 4
Qo
% ()
£
[=] 4
& 1500 -
<
|1-12.053
1000
500 4
] 12 -13.900
_50:||w —T1 T -nlva\ T T — T T T — 71 T T 1
65 75 10.0 12.5 15.0 17.5 20.0 225 25.0 275 30.0
I [A] [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12.053 844.748 1224.467 82.38 83.06 n.a.
2 13.900 180.691 249.667 17.82 16.94 n.a.
Total: 1025.440 1474.134 100.00 100.00
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3ra: (inseparable diastereomers, 85:15 dr)

Chromatogram
1500 -
1400
1200 4
1000 4
=)
<
E, 800+
8
c
8
S 600
z i1-10.690
<<
12 -13.007
400 4
200 4
13-21517 \4- 26520
0+ . f T I f T
_100 - r T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 397
I (5] [min]
Integration Results
MNo. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 10690 349 602 519 211 44 77 5197 na.
2 13.007 356.980 426448 4521 42 68 n.a.
3 21517 41 840 27 960 530 280 na
4 26.520 41.194 25448 5.22 255 n.a.
Total: 789.616 999.067 100.00 100.00
Chromatogram
4500 -
4000 4
3500 | OH
3000 4
=)
=
£ 25004
8
&
£ 2000
2
= 11-10.120
1500 4
1000
5004
12 -12.300
_50 z r T I T - I T - T T T T T T 1
60 75 100 125 150 175 200 225 250 275 300
I 5] [min]
Integration Resulis
MNo. |Peak Mame Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAL Yo % n.a.
1 10120 897 813 1611925 86 62 88 84 na
2 12.300 138.669 202.510 13.38 11.16 n.a.
Total: 1036.482 1814.434 100.00 100.00
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3sa: (inseparable diastereomers, 61:39 dr):

[chromatogram
600
500
400 -
5 ]
<
£ j
8 3004
[=4
5 i
5 j
§ i
200 | |1-5.287
j |2-5.867
1004
i 13-6.413 4-8.067
J v |
-207\ T T T T T T T T T T T T T T T T T T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 148
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5.237 37.179 190.086 39.79 43.16 n.a.
2 5.867 36.751 172.090 39.33 39.08 n.a.
B 6.413 9.885 42.838 10.58 9.73 n.a.
4 8.067 9.619 35.380 10.30 8.03 n.a.
Total: 93.434 440.394 100.00 100.00
|Chromatogram
700
] OH
6004
500 s
| 0
GG
g ] N
c
8 300+
5 j
5 j
p |1-5.353 Cl
200: |2-6.000
100
ol | /\
-507|' —[_‘" * r ‘' [t r r T [_Tv tr r T [ T T T T [ T T T T [ T T T T T T Tt T T 1]
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 11.91
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 5.353 37.839 211.874 52.34 55.53 n.a.
2 6.000 34.456 169.670 47.66 44.47 n.a.
Total: 72.295 381.544 100.00 100.00
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|Chromatogram

700+
g OH
600+
500 :
i -
5‘400: g\
< =
E o —
8 ]
(=
£ 3004
5 i
S cl
200
] |1-6.563
1004 |2 - 8.220
0] |
'50_\|\||| T T T T T — 7T T T T T [ T T T T [ T T T T T T T T T T T
0.00 1.25 2.50 375 5.00 6.25 7.50 8.75 10.00 11.25 11.91
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % n.a.
1 6.563 23.979 110.689 51.43 55.83 n.a.
2 8.220 22,645 87.554 48.57 44.17 n.a.
Total: 46.624 198.243 100.00 100.00
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3ab: (inseparable diastereomers, 95:5 dr)

Chromatogram

1000 -
875
750
625
5 i
2 j
E ]
g 500
g i
5 j
o 4
5 i
2 375 |1-15.647
2 i
] 12-19.677
2504
1254 |3-22.743 |4-25783
04 r 1
’50_\ 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 T T T —
00 50 100 150 200 250 300 356
5 [i1] [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 15.647 239.605 358.661 36.90 42.69 n.a.
2 19.677 237.809 304.512 36.62 36.24 n.a.
3 22.743 85.831 90.766 13.22 10.80 n.a.
4 25.783 86.155 86.222 13.27 10.26 n.a.
649.400 840.160 100.00 100.00
[chromatogram
2000+
] OH
17504
1500
_ 1250 MeD
5 j
2 ]
E ]
@ 1000
Q i
S ]
e 4
5 i 12-23.303
& 750
( 4
500
250{ 11-20.840
04 j\ -
’1UD;| 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 1
0.0 5.0 10.0 15.0 200 250 300 35.0
i (] [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height Amount
min mAU*min mAU % % n.a.
1 20.940 138.919 188.009 15.01 19.70 n.a.
2 23.303 786.724 766.196 84.99 80.30 n.a.
Total: 925.643 954,205 100.00 100.00
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3ac: (inseparable diastereomers, 78:22 dr)

Chromatogram

800+
700
600
500
5]
2 i
E 4
« 4004
LC> 4
[} 4
£
S .00l 1-12.177
2300- 12-13.330
200+ |3-20740
] |4-26020
100
07_ T T T T
-507I"'I L B - 71_°t * v ‘v _1_ T v r r_T_rt T ‘1t T _J_ T T T T | 7]
8.0 10.0 125 15.0 175 20.0 225 250 282
11 [ [min]
Integration Results
No. | Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAUmIin mAU % % n.a.
1 12177 109.423 301.947 26.76 35.10 n.a.
2 13.330 108.816 267.436 26.61 31.09 n.a.
3 20.740 97.330 167.923 23.80 19.52 n.a.
4 26.020 93.410 122.862 22.84 14.28 n.a.
Total: 408.980 860.168 100.00 100.00
[Chromatogram
25004
1 OH
20004
= 1500
z i
E
- i
8 4
o
g i
2 10004
2 i 12-13.180
500
1 11-122%0
7 T
’1UD_| T T T T T T T T T T T T T T T T T T T T T 1
80 100 150 200 250 300 340
It [ [min]
Integration Results
No. | Peak Name Retention Time Area Height Relative Area | Relative Height Amount
min mAU"min mAU % % n.a.
1 12.220 31.784 108.128 8.15 10.99 n.a.
2 13.180 358.008 875.864 91.85 89.01 n.a.
Total: 389.790 983.992 100.00 100.00
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3ad: (inseparable diastereomers, 81:19 dr)

Chromatogram

700
600:
500
2 400
= j
8 ]
c
S 300
s j
2 j
< i 1-12.840
200t \ "2-14513
1004 13- 23473
j 14 - 33.810
o] . | L | L
-50_\ 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 T T 1
7.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12.840 131.108 201.509 25.18 37.33 n.a.
2 14.513 132.986 176.012 25.54 3261 n.a.
3 23473 131.230 93.395 25.20 17.30 n.a.
4 33.810 125.405 68.819 24.08 12.75 n.a.
Total: 520.730 539.735 100.00 100.00
[chromatogram
1500 4
1400
] OH
1200
1000
E) ]
E 800
P j
8 4
3 1 2-14223
£ 600 |
E 4
< j
400
200 |
] 11-12.780
o0l
’100;‘..“|...|.. T -1 r 1 1 ‘Tt T T T Tt 1 T 1 T T T T T 1]
0.0 5.0 10.0 15.0 200 250 30.0 350 374
¥ (@) [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12.780 68.613 114.330 12.76 15.75 n.a.
2 14.223 469.240 611.472 87.24 84.25 n.a.
Total: 537.854 725.801 100.00 100.00

S49




3ae: (inseparable diastereomers, 82:18 dr)

Chromatogram

150
1404
120
100]
EREN
E 804
> j
(c) 4
g 4
5 604
3 4
Ed i
40| 11-11.833
g 12-13.527
2[]: |3-23780 PR,
o] : !
71[]:\ 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 T T T —]
80 100 15.0 200 250 300 350 400 415
it (] [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % n.a.
1 11.833 17.210 36.317 26.92 34.67 n.a.
2 13.527 17.022 32424 26.62 30.95 n.a.
3 23.780 14.920 19.953 23.34 19.05 n.a.
4 Sat593) 14.785 16.061 23.12 15.33 n.a.
Total: 63.938 104.754 100.00 100.00
Chromatogram
1800
1600 OH
1400
1200
? i
E 1000t
B
& 800
s i
o 4
< 600 12 - 13.880
400
200
j 11-12473
04
_100:\ - v T [Tt T+ T Tt T T T T T ] T T T T T T T L |
0.0 50 10.0 15.0 200 250 300 350
I (i) [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 12473 39.705 124.729 14.80 17.99 n.a.
2 13.880 228.586 568.484 85.20 82.01 n.a.
Total: 268.291 693.212 100.00 100.00
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3pf: (inseparable diastereomers, 73:27 dr)

[Chromatogram
2500 4
2000 4
= 1500
< j
E
- j
o i
[}
8 j
2 10004
o
2 i
] |1-10.490
j 14-16.760
500
] 1211583 13- 14397
b | ! | ! ‘
7100_\""| Tt T T T _T_ Tt T T T L T T 1t T v T T T T T 1]
0.0 25 50 75 10.0 125 15.0 17.5 20.0 225 238
i ] [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 10.490 371.528 685.756 40.37 42.01 n.a.
2 11.583 86.258 169.198 9.37 10.37 n.a.
3 14.397 86.723 173.866 9.42 10.65 n.a.
4 16.760 375.818 603.409 40.84 36.97 n.a.
Total: 920.327 1632.230 100.00 100.00
Chromatogram
1400 4
E COH
12004
1000 ? @
BUD: \C(D\ - NH
600 Br
400: |2- 18367
2UD:
| A\
750:| T T T T T T T T T T T T T T T T T T ‘ T T T T T il
0.0 50 100 150 200 251
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
mAUmin mAU % % n.a.
1 11.633 32617 56.021 9.49 12.60 na.
2 18.367 310.967 388.606 90.51 87.40 n.a.
Total: 343.584 444,626 100.00 100.00

S51




Chromatogram

1400
] OH
1200
1000 ] E @
08
] o H
600 Br
4[]0:
QUDj 2- 15673
1 |1-12.823
750_\ T T T T T T T T T T T _' T T T T T T T T il
00 50 100 150 200 251
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
mAU min mAU % % n.a.
1 12.823 44.924 78.584 30.03 31.82 n.a.
2 15.673 104.657 168.360 69.97 68.18 n.a.
Total: 149.581 246.944 100.00 100.00
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3pg: (inseparable diastereomers, 87:13 dr)

[Chromatogram

2400+
1| mAU
2000+
1 MeO
1500
5‘ 4
< j
£ ]
§ 1 |1-6.877
S 1000
o 4
i
3 i
1 14- 11,653
500
] |2 - 8.460 13- 1001
0+ : T T ‘ T T
b min
'200_| 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 T T T T T T T ™
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 17.7
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % n.a.
1 6.877 246.539 1039.898 43.26 56.98 n.a.
2 8.460 38.102 136.301 6.69 747 n.a.
= 10.917 37.748 107.134 6.62 5.87 n.a.
4 11.653 247.460 541.629 43.43 29.68 n.a.
Total: 569,850 1824962 100.00 100.00
|Chromatogram
2500+
1 OH
2000
| e
= 1500
< i
=]
g J
=
K i
S 4000 12 -11.430
3
2 i
500
f |1-6.857
7 T
-1007\"|' T r ‘* 1 ‘t T T T Tt T T T r_—r+ r~ t+ [ _r r tv T T T T T T T T ]
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % n.a.
1 6.857 37.668 159.182 7.23 13.89 n.a.
2 11.430 483.348 987.032 92.77 86.11 n.a.
Total: 521.016 1146.214 100.00 100.00
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3. X-ray single crystal data for compound 3pf

The thermal ellipsoid was drawn at the 30% probability level.

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

C38 H40 Br N 02

622.62

296.15 K

0.71073 A

Orthorhombic

P212,2;

a=10.382(3) A a=90°.
b = 15.766(4) A B=90°.
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Volume

4

Density (calculated)
Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

¢ = 20.036(6) A
3279.6(16) A3

4

1.261 Mg/m3
1.286 mm-!
1304

2.777 to 27.501°.

v =90°.

-13<=h<=11, -20<=k<=20, -26<=<=21

19417

7385 [R(int) = 0.0362]

99.8 %

None

Full-matrix least-squares on F2
7385/3/387

1.031

R1 =0.0594, wR2 = 0.1422
R1=0.1011, wR2 = 0.1594
0.032(6)

n/a

0.781 and -0.548 e.A-3
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