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4-(n-Perfluor ooctyl)aniline (5):
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3-(n-Perfluor ooctyl)aniline (6):
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2-(n-Perfluorooctyl)aniline (7):
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| sothiocyanato-4-(n-per fluor ooctyl)benzene (8):
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| sothiocyanato-3-(n-per fluor ooctyl)benzene (9):
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| sothiocyanato-2-(n-per fluor ooctyl)benzene (10):
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1-[(1R,2R)-2-Aminocyclohexyl]-3-[4-(n-Perfluor ooctyl)phenyl]thiour ea (1):
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1-[(1R,2R)-2-Aminocyclohexyl]-3-[3-(n-Perfluor ooctyl)phenyl]thiour ea (2):
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1-[(1R,2R)-2-Aminocyclohexyl]-3-[2-(n-Per fluor ooctyl)phenyl]thiour ea (3):
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Michael addition of aldehydesto N-substituted maleimides.

0 16 X = Ph, R* =R? = Me
= 1_p2—
-RL Thiourea o 17 X =p-CICgH4, R : R ; Me
/ H+ || N-X N—X 18X =p-MeCgH,, R =R =Me
‘\\~__-R2 25t H 19X= p-l\/IeOC6H4, R]': RZZMe
0 rl R2 © 20 X=Bn,R!=R?=Me
11 X = Ph \ ! 21 X = Ph, R =R? = -(CH,)s-
12 X = p-CIC¢H e 22X =Ph, R* =H, R? = Me
- M 6''4

13 X = p-MeCgH,4
14 X = p-MeOCgH,
15X =Bn

N-substituted maleimide$1,™ 12-14? 158 were synthesized as described in the literatResaction productd6-22 are
known compounds and their spectroscopic data wefalliagreement with those reported in the literat*® For compounds
16-21 configuration of the major enantiomer obtained wamblished by comparison of measured HPLC reteniines an
optical rotations with those reported in the litara. Compound®2 was obtained as a mixture of diastereomers iMé 1

ratio as evaluated b{4 NMR analysis of the crude reaction product. lis ttase, configurations of the major enantiomers
obtained were not established. HPLC conditionshare reported:
2-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)-2-methylpr opanal (16)

OD-H column, 225 nm, Hexane/2-Propanol = 75:25yftate = 1 mL*min’.
Racemic mixture

DAD1 C, Sig=225,8 Ref=off (C:\DOCUMEN...NGS\ALESSANDRO\DOCUMENTNREAZIONNHPLC\HPLC MENGATO\
mAU | & B
1 o) i
100 | =
] / \ A
80— '\ } \‘
] ‘ | I
60 R B
N
40 ‘, B
] R L
= \ \
(1 S SRR UI/ \\J“ \-_
' \ | ] T I '
0 10 20 30 40 50 min
| Peak| RT | Type | Width | Area | Area % | Name \
| # | [min] | | [min] | I I \
| s [ [ | | s [ | e |
| 1] 22.654 | MM | 1.101| 7358.084| 49.891] \
| 2 28.156 | MM |

1.186] 973980.351)] 50.109]
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Catalyst 4 (Table 2, entry 1)

DAD1 C, Sig=225,8 Ref=off (C:A\DOCUMEN...NGS\ALESSANDRO\DOCUMENTNREAZIONNHPLC\HPLC MENGATO\
mAU 3
&t <
3005
250 -1
200
150 —
100
d o
50 3
E oi
0 A o 1 -
¥ T d ¥ T ¥ J v v | T T ¥ T | v L ¥ k T v T T ¥ T ¥ T ¥ ¥ T v d T T
0 5 10 15 20 25 30 min
| Peak| RT | Type | Width | Area | Area % | Name |
[ # | [min] | | [min] | | | |
| e [ [ [ | i [iemmemsirasmss | s |
| 1] 22.090 | MM | 0.448] 39.901) 0.166]| \
|

| 2] 25.424 |MM 1.072| 24008.732| 99.834| \

Catalyst 1 (Table 2, entry 2)

DAD1 C, Sig=225,8 Ref=off (C:\DOCUMEN...NGS\ALESSANDRO\DOCUMENTNREAZIONNHPLC\HPLC MENGATO\S
mAU | 5
100 e
1 N
80
60 -
40
20
0 ; :
—————————————7—— : —
0 10 20 30 40 50  min
| Peak | RT | Type | Width | Area | Area % | Name |
[ # | [min] | | [min] | | | l
|m==e | ~mm e R |- | =mmmmmmmee | =mmmmmme | =mmmmmm e |
| 1] 24.547 |MM | 0.963] 6348.832| 100.000]| \
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Catalyst 2 (Table 2, entry 3)

DAD1 C, Sig=225,8 Ref=off (C:\DOCUMEN...NGS\ALESSANDRO\DOCUMENTIREAZIONNHPLC\HPLC MENGATO\
mAU -
600 -
500
400
300 -
200 —E
5 o
100 3 ™
| N
0 e
. . . ‘ . . v ‘ . . . | .
0 10 20 30 min
| Peak| RT | Type Width | Area | Area % | Name
[ # |  [min] | [min] | | | [

| 1] 22.252|MM 0.989| 27%.155] 0.583] |
| 2 25.700 | MM 1.135| 47629.547| 99.417]| \

Catalyst 3 (Table 2, entry 4)

“DAD1 C, Sig=225,8 Ref=off (C: DOCUMEN.. NGS\ALESSANDRO\DOCUMENTNREAZIONNHPLCHPLC MENGATOL
mAU - 3
80 -
60
40
20
[e0]
7 [e0]
] 8
0 o
i e o iy )
T T T L T T ¥ T K : T T T 4 : T T ¥ T T
0 10 20 30 min
| Peak | RT | Type | Width | Area | Area % | Name \
| # | [min] | | [min] | | | |
R R | ==mmmm R | = | = |
| 1] 22.088|MM | 0.654] 52.540| 0.775] \
|

| 2] 26.199|MM 1.046| ©727.118| 99.225]| \
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2-(1-(4-Chlor ophenyl)-2,5-dioxopyrr olidin-3-yl)-2-methylpropanal (17)
OD-H column, 225 nm, Hexane/2-Propanol = 75:25yftate = 1 mL*mir".
Racemic mixture

DAD1 C, Sig=225,8 Ref=off (CA\DOCUMEN...NGS\ALESSANDRO\DOCUMENTINREAZIONNHPLC\HPLC MENGATO\
mAU 3,
] |
200 Sl
] | 3
] ‘ &
150 ‘ | )
| |
100 ‘ \
] \ i
50 ‘L J \
4 |
\ !
]
0 - L __._J“ - \g
L e e I L L B ) I AL B R
0 10 20 30 40 50 60 min
| Peak| RT | Type | Width | Area | Area % | Name |
l # | [min] | | [min] | | | |
s | e s [ [ P [rrrsrrmess |
\ 1] 20.809 |MM | 0.897] 12158.909| 50.140]| |
| 2| 36.644 |MM | 1.401| 12090.836| 49.860]| |

Catalyst 1 (Table 3, entry 1)

DAD1 C, Sig=225,8 Ref=off (C:\DOCUMEN...NGS\ALESSANDRO\DOCUMENTINREAZIONNHPLC\HPLC MENGATO\

mAU - =<
] w0
120 &
100
80
60
40 |
(2]
20 2
. - N
0 ' 20 40 60 min
| Peak | RT | Type | Width | Area | Area % | Name |
| # | [min] | | [min] | \ | !
e — e i, mmmmmm | smmemmemmnnenn |
| 1| 21.499|MM | 0.702| 72.311| 0.564| |
|

2| 37.520| MM | 1.496| 12750.869| 99.436] |
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2-(2,5-Dioxo-1-p-tolylpyrrolidin-3-yl)-2-methylpr opanal (18)
OD-H column, 225 nm, Hexane/2-Propanol = 75:25yftate = 1 mL*min’.
Racemic mixture

DAD1 C, Sig=225,8 Ref=off (C\DOCUMEN...NGS\ALESSANDRO\DOCUMENTNREAZIONNHPLC\HPLC MENGATO\W
mAU g 2,
175 B ol
3 N\ N
150 = A ‘I |
125 I‘ | | |
100 A
1 \ |
75- '8 f
1 [\ | .\
50— - P
El | \ \
25 | \ r \
3 | |
0? J’ . \) M-
7 T T T T T — — T
0 S 10 15 20 25 min
| Peak| RT | Type | Width | Area | Area % | Name |
[ # | [min] | | [min] | \ [ |
S Sy [osr-a-srrs . [ s [rrem-ssmmesnncsmesse 1
| 1 20.747 | MM | 1.000] 11303.103| 50.091] |
| 2| 23.583|MM | 0.963| 11262.214| 49.909] |
Catalyst 1 (Table 3, entry 2)
DAD1 A, Sig=254,4 Ref=360,100 (C:\DOCUMEN...ALESSANDRO\DOCUMENTINREAZIONI\HPLC\HPLC MENGATO\SM54000001.D)
mAU ]
]
100 ]
80
60
40
20
0
0 5 10 15 20 2 R T 40 i
RetTime k! Area Height Symm. Width Plates Resol Select
[min] [mAU*s] [mAaU] [min] ution ivity
------- D s e B e L] IS IS
25.388 - 7703.85693 108.12427 0.39 1.0733 3099 - -
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2-(1-(4-Methoxyphenyl)-2,5-dioxopyrrolidin-3-yl)-2-methylpropanal (19)
Chiralpak AS-3 column, 230 nm, Hexane/Ethanol 280flow rate = 0.8 mL*mif.
Racemic mixture

| DAD1 B, Sig=230,4 Ref=450,80 (RABM46.D)

i mAU |
|

33:322
—-35.184

120 |

100 |
80 |

60

40

20 | f

10 20 30 40 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e Jremse [ | s [Frassess s o
1 33.322 BV 0.6676 6122.04688 141.81790 49.2914

2 35.184 VB 0.7373 6298.06445 130.90422 50.7086

Catalyst 1 (Table 3, entry 3)

DAD1 B, Sig=230.4 Ref=450.80 (SM53.D)

mAU g
| &
2
120
100 -
80
60
| (|
40|
1
20|
0 \
- 10 B 20 o 30 40 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] i e | s ————— o | Sssas I
1 33.142 BB 0.7350 6988.18213 142.78363 100.0000
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2-(1-Benzyl-2,5-dioxopyrrolidin-3-yl)-2-methylpr opanal (20)
AD column, 210 nm, Hexane/2-Propanol = 80:20, flate = 0.5 mL*mirl.
Racemic mixture

DAD1 C, Sig=210,8 Ref=360,100 (RICKY\SM64RAC.D)
mAU
175
B M~
n
‘ ] ~
~
150 |
125 f
] i
;‘
100 “
75| g5
R w
H -
50 i "\
‘ I
| [
o | i
” Sk Nen o P ETTPY ...4'[ \
Ot R T
0 2 40 60 min
| Peak]| RT | Type | Width | Area | Area % | Name |
| # |  [min] | | [min] | | | |
e e J o | e | mm——_—— e | s oot |
| 1] 21.757|MM | 0.683] 6073.346] 49.683] |
| 2| 55.872 | MM ] 1.794] 6150.751| 50.317| |
Catalyst 1 (Table 3, entry 4)
DAD1 C, Sig=210,8 Ref=360,100 (RICKY\SM61BIS.D) -
mAU 5,‘
1 w|
1
175 |
il
I
|
150~ I
125 [
t 1
100 | |
|
] 1
75 '\
I .
|
.
8 [
& n
[ 25 | \h
l r
, - - — -
0-
| . RS ;
0 20 40 60 min
| Peak| RT | Type Width | Area | Area % Name |
I # | [min] |

|

[min] | | |
|

|

| 1] 55.026|MM
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1-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)cyclohexanecar baldehyde (21)
OD-H column, 225 nm, Hexane/2-Propanol = 75:25yftate = 1 mL*min’.

Racemic mixture

DAD1 C, Sig=225,8 Ref=off (C\DOCUMEN...NGS\ALESSANDRO\DOCUMENTINREAZIONNHPLC\HPLC MENGATO\:
mAU * g{.\ g
] \ b
F !1 N
i \
60 | [ | I
] | "\ [
| B
20 )
] jf J
/
o | S e -
g
T T T T T T
0 10 20 30 40 min
| Peak| RT | Type | Width | Area | Area % | Name
[ # | [min] | | [min] | \ [ |
e Rt [ === | === e [ === [==—mm |
| il 24.688|MM | 1.248] 7053.496]| 50.666 |
| 2| 31.543|MM | 2531

Catalyst 1 (Table 3, entry 5)

6868.023| 49.334]|

“DAD1 C, Sig=225,8 Ref=off (C:\DOCUMEN.. NGS\ALESSANDRO\DOCUMENTIREAZIONNHPLC\HPLC MENGATON
mAU §“
160 - b= '\
140 [
120 | | “
100 -| | {
80 | “.
60 | |
] R
20~ ; \
04 . S .- S
0 10 20 30 40 ‘ 50 it
| Peak| RT | Type | Width | Area | Area % | Name
I # | [min] | | [min] | | \ |
e B R — R |—mmmmmmm- R | mmmmm |
| 1] 31.084|MM | 1.591| 17015.232| 100.000] |
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2-(2,5-dioxo-1-phenylpyrrolidin-3-yl)propanal (22)

AD column, 225 nm, Hexane/2-Propanol = 4:1, flovera 0.5 mL*min".

Racemic diasteromeric mixture

"DAD1 C, Sig=225,8 Ref=off (C\DOCUMEN...LESSANDRO\DOCUMENTN\REAZIONIHPLC\HPLC MENGATO\SMBOR

mAU =
600
500 -
400 -
300 4
200
100

0-

32.297
7.627
43.448

55.634

32.297 MM
37.627 | MM
43.448|MM
55.634 |MM

Catalyst 1 (Table 3, entry 6)

40

Width | Area
[min] |
J

1.093| 5938.

1.088] 472.

1.457] 594.

1.890| 5868.

min

“DAD1 C, Sig=225,8 Ref=off (C:\DOCUMEN..\ALESSANDRO\DOCUMENTI\REAZIONNHPLC\HPLC MENGATO\SM6(

mAU
300
250
200 -
150 - g
100 - S s o 8
50 S  w© =
0 L . , oD
0 1b 20 3‘0 4‘0 5‘0 6|0 min
| Peak]| RT | Type | Width | Area | Area % | Name |
I I min] | | [min] | | | |
e | ===~ | —==———~ |- - |- |
| 1] 30.896 |MM | 0.799] 57.647| 0.627] |
| 2] 35.866|MM | 1.003] 75.:150| 0.817] |
I 3 41.515|MM | 1.448| 1911.132| 20.788]| |
| 4 53.242|MM | 1.905| 7149.464| 77.767| |
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Michael addition of nitromethane to 4-phenylbut-3-en-2-one (24).

O

/\)J\ Thiourea
Ph X + CH3N02 >

25T
24 25

4-Phenylbut-3-en-2-on24 and nitromethane wetsed as receive@pectroscopic data of produ#d were in full agreement
with those reported in the literatUfeConfiguration of the major enantiomer obtained watablished by of comparison of

measured optical rotation with the literature vaHHELC conditions are here reported:

5-Nitr 0-4-(R)-phenylpentan-2-one (25)
Lux3 Cellulose-3 column, 210 nm, Hexane/2-Propan®b:25, flow rate = 0,8 mL*mih

Racemic mixture

DAD1 A, Sig=210,4 Ref=450,80 (SM68R.D)

mAU | 2
=
¥
500 -
400 ?
300
200
100 ‘
. 5 8 |
O B N N -
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | ] e [ e [ | ===
1 3.570 PP 0.2545 101.60098 5.23443 0.5670
2 4.913 vv 0.2349 8748.62598 570.67963 48.8221
3 6.186 VV 0.2373 65.33559 3.44477 0.3646
4 6.813 VP 0.3227 9003.83789 425.84299 50.2463
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Catalyst 1 (Table 4, entry 1)

DAD1 A, Sig=210,4 Ref=450,80 (SM65.D) o T

mAU g
s
800 - \
600
400
200 | !
|
\
0 ;- D S —— D —
2 4 B ] 8 10min
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
mm | [mmm—]m o= [ | i m——— fpm—————— |
1 6.720 VV 0.3823 2.39279e4 935.97%13 100.0000
Catalyst 2 (Table 4, entry 2)
DAD1 A, Sig=210,4 Ref=450,80 (SM71.D)
mAU 3
il
600 - }
500
400
300
200
100 \
\ = LY
0+ e S S %) . e e
e 2 . - . - 4 6 ) . I B 7 - min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e | -=m—mmmmm [ e |
1 5.006 VBA 0.2313 324.16934 21.09611 2.2354

2 6.744 BV 0.3321 1.41776e4 635.90295 97.7646
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Catalyst 3 (Table 4, entry 3)

[~ DAD1 A, Sig=210,4 Ref=450,80 (SM66.D)
! mAU

(=]
R
f
| 400 |
i
g :
300 | ‘
] .
| |
| 'x
200 | |
100
[=3 “'\
g
(el e
0 DS S MURUPY, S PRI T
o 2 - 4 6
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
=== |- |- i Jjopmscans |
1 5.000 PP 02112 95.65063 6.22886 0.9114

2 6.790 BB 0.3232 1.03987e4 490.81140 99.0886

Catalyst 4 (Table 4, entry 4)

DAD1 A, Sig=210,4 Ref=450,80 (SM67.D)

mAU
800

~6:686

|00
600
500
400 -
300 - i
200

100

15,012

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
| e | === | === [ |
1 5.012 vV 0.2503 56:15127 3:23751 0.3014
2 6.686 BV 0.3488 1.85742e4 806.29791 99.6986

min

10 min
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Michael addition of acetophenoneto trans-f-nitrostyrene (26).

O @) Ph
NO Thiourea NO
Ph)J\ + Ph/\/ 2 - Ph/u\/'\/ 2
25<C
26 27

Acetophenone was distilled prior to usans-p-nitrostyrene26 wasused as receive@pectroscopic data of produ&t were
in full agreement with those reported in the litara!” Configuration of the major enantiomer obtained esisblished by of
comparison of measured optical rotation with tkerditure value. HPLC conditions employed are hepented:

5-Nitr 0-4-(S)-phenylpentan-2-one (25)

Chiralpak AS-3 column, 210 nm, Hexane/2-Propan80:20, flow rate = 0,8 mL*min.

Racemic mixture

DAD1 A, Sig=210,4 Ref=450,80 (SIMORA.D)
mAU .

18512

700

600

- ~24.601

500 -

400

300

200

100

| S ~

5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e |presmses s | = e femm e G I
1 18.512 VWV 0.3668 1.89755e4 788.50568 50.0164

2 24.601 VB 0.4525 1.89630e4 552.37671 495.9836

Catalyst 1 (Table 4, entry 1)
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DAD1 A, Sig=210,4 Ref=450,80 (SIMO4.D)

mAU 8
1000 | %
800
600
400
200
&
: R
\ e
0 B e e
5 10 15 . 26 25  min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
—mmmi| | === = ey | Ee————— | e I
1 18.005 BB 0.3645 2.32832e4 1011.58948 ©92.5428
2 23.971 BB 0.4684 1876.19019 62.11470 7.4572
Catalyst 2 (Table 4, entry 2)
DAD1 A, Sig=210,4 Ref=450,80 (SIMO3.D)
mAU 3
160 - é
140 -
120
100
80 -
60
40 |
20 | 2
! 3
0 — I AN
5 10 15 20 25 30 35 40 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 18.234 BB 0.3351 3598.36377 167.19955 94.4698
2 24.258 BB 0.3951 210.64456 7.08080 50302

Catalyst 3 (Table 4, entry 3)
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DAD1 A, Sig=210,4 Ref=450,80 (SIMO2.D)

mAU §
2
1200 ‘
1000
800
600 |
400
200 o
3
<
0 e —— ; ‘\ —
5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
el | s [l [[==—s==Ems | EEERE s | —=————== \
1 18.255 PB 0.3687 3.34391ed4 1370.39233 95.4233
2 24.398 VvV 0.3629 1603.80408 5Z . 13010 4.5767
Catalyst 4 (Table 4, entry 4)
' DAD1 A, Sig=210,4 Ref=450,80 (SIMO35.D)
mAU 2
800 | 3
700
600
500
400
300
200
3
100 p
o
5 A |
10 20 30 40 ' 50 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 18.080 BB 0.3584 1.82799%e4 800.46173 91.1947
2 24.068 BB 0.4778 1765.00549 56.91182 8.8053
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