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General Procedurefor Catalytic Conjugate Addition

To a solution of copper triflate (1.8 mg, 0.005 mmol) in either dry toluene or dry
methylene chloride (1.5 ml), at room temperature, under argon, were added two equivalents of
ligand ( 0.01 mmol). The solution was stirred at 25°C for 30 min and then cooled to —40°C.
Diakyl zinc (1.2 mmol, 1.2 ml of 1N sol. in hexane) was added dropwise at such arate as the
temperature did not rise above —30°C. The solution was stirred for 15 min at —30°C. The
nitro-olefin (1 mmol) was then added dropwise in 5 min. The reaction mixture was stirred at
—30°C for 3h before being quenched by agueous NH,CI. Enantiomeric exces was determined
by chiral GC.

©/i/woz

(1-Nitromethyl-propyl)-benzene

enantiomer separation: Lipodex E, 25m, 50cm®.s?, T° : 100°C, 1°/min, Rt=13.57min
enantiomer(S), Rt=14.05min enantiomer(R). Purification by Chromatography ( pentane :
ether, 95/5, Rf=0.4), §,, (400 MHz, CDCl,) 7.2-7;5 (m, 5H, Ph), 4.59 (m, 2H, CH,NO,), 3.40
(m, 1H, CH), 1.74 (m, 2H, CH,CH,), 0.85 (t, 3H, J=7.4Hz, CH,CH,). 8. (100 MHz, CDCl,)
11.5 (CH,), 26.1 (CH,CHy,), 46.0 (CH), 80.8 (CH,NO,), 127.3, 128.8, 129.1, 139.2.



t

4-M etyl-1-(1-Nitromethyl-propyl)-benzene

enantiomer  separation: LipodexE, 25m, 50cn?.s’,T° :100°C, 1°/min, Rt=13.5min
enantiomer (S), Rt=14.1min enantiomer (R). Purification by flash Chromatography ( pentane :
ether, 95/5, Rf=0.4),5,, (400 MHz, CDCl,) 7.17 (d, 2H, Ar), 7.10 (d, 2H, Ar), 4.57 (dd, 2H)
3.35 (m, 1H, CH), 2.40 (s, 3H, CH,-Ar), 1,75 (m, 2H, CH,CH,), 0.87 (t, 3H, CH,). & (100
MHz, CDCl,) 11.5 (CH,), 21.0 (CH,), 26.2 (CH,CH.), 45.8 (CH), 81.3 (CH,NO,), 128.1,
130.3, 137.0, 137.9 (Ar).

o. NG,
\

2-(1-Nitromethyl-propyl)-furan

enantiomer separation: CP chirasil-Dex CB, 25m, 50cn?.s®,T° :90°C, 3°/min, Rt=11.2min
enantiomer (S, Rt=11.6min enantiomer (R). Purification by flash Chromatography ( pentane :
ether, 90/10, Rf=0.8) yellow ail, §,, (400 MHz, CDCl,) §,, (400 MHz, CDCl,) 7.36 (s, 1H,
CH=), 6.31 (s, 1H, CH=), 6.15 (s, 1H, CH=), 4.59 (dd, 2H, CH,NO,), 3.53 (m, CH), 1.74 (m,
2H, CH,CH,), 0.91 (t, 3H, CH,). 8. (100 MHz, CDCl,) 11.2 (CH,) 24.1 (CH,CH,), 39.4 (CH),
78.2 (CH,NO,), 107.3, 110.2, 142.1, 152.4 (Furyl).

t
OJVNOZ

(2-Nitromethyl-propyl)-cyclohexane

enantiomer separation: LipodexE, 25m, 50cn?.s’,T° :90°C, 1°/min, Rt=15.28min
enantiomer (+), Rt=15.8min enantiomer(-). Purification by flash Chromatography ( pentane :
ether, 90/10, Rf=0.7), 8,, (400 MHz, CDCl,) 4.32 (dd, 1H, CH,NO,), 4.20 (dd, 1H, CH,NO,),
1.98 (CH), 1.0-1.7 (m, 13H, cHex.), 0.90 (t, 3H, CH,). 6. (100 MHz, CDCl,) 11.3(CH,) 21.4
(CH,CH,), 26.5 (CH,), 29.3 (CH,), 29.7 (CH,), 38.5 (CH), 77.7 (CH,NO,).

t
MeO\g/NOZ

1,1-Dimethoxy-2-nitromethyl-butane

enantiomer separation: LipodexE, 25m, 50cm’s?, T°:90°C, 1°/min, Rt=9.18min
enantiomer(+), Rt=9.98min enantiomer(-) Purification by flash Chromatography ( pentane :
ether, 95/5, Rf=0.3) yellow oil; &, (400 MHz, CDCI.) 4.56 (dd, 1H, CH,NO,), 4.31 (dd, 1H,
CH,NO,), 4.31 (d, 1H, CH-(OCH,),), 3.42 (s, 3H, OCH,), 3.40 (s, 3H, OCH,), 2.49 (m, 1H,



CH) 1.62 (m, 1H, CH,CH,), 1.43 (m, 1H, CH,CH,), 0.98 (t, J=7.56Hz, 3H, CH,CH,), 8. (100
MHz, CDCl;) 10.9 (CH,CH,), 20.5 (CH,CH,), 42.0 (CH), 54.7 (OCH,), 55.9 (OCH,), 75.2
(CH,NO,) 105.3 (CH-(OCH,),)

NO,
-

2-Ethyl-1-Nitr o-cyclohexane

enantiomer separation: LipodexE, 25m, 50cn.s?, T°:60°C, 3°/min, Rt=16.16(minor trans),
16.37 (major cis), 16.78 (minor cis), 17.12(major trans). Purification by flash
Chromatography ( pentane : ether, 95/5, Rf=0.3) yellow ail; §,, (400 MHz, CDCl,) 4.64 (m,
1H, (cis CHEt-CHNO,)), 4.21 (m, 1H, (trans CHEt-CHNO,)), 2.21 (m, 1H, (trans CHEt-
CHNO,)), 2.11 (m, 1H, (cis CHEt-CHNO,)), 1.20-2.00 (m, 10H, CH,), 0.94 (t, 3H, CH,CH,)
8¢ (100 MHz, CDCl,) 10.2 (CH.)yae 11.6 (CH,) 4o 21.8 (CH,), 22.1 (CH,), 24.5 (CH,), 24.8
(CH,), 25.2 (CH,), 26.5 (CH,), 27.2 (CH,), 28.9 (CH,), 31.9 (CH,), 40.7 (CHEY) ., 42.1
(CHEY) 40 86.4 (CHNO,) ., 91.1 (CHNO,) e

The mixture of cis and trans (80/20) isomers was treated with 1 equiv. DBU, at r.t., in dry
ether. After 30 min the cig/trans ratio was 5/95. The ee value given in the Table is the one

obtained after isomerisation.
e

1-Metyl-4-(1-Nitromethyl-ethyl)-benzene

enantiomer separation: LipodexE, 25m, 60cm®s®,T° :100°C, 1°/min, Rt=15.57min
enantiomer(S), Rt=16.04min enantiomer(R) Purification by Chromatography ( pentane :
ether, 90/10, Rf=0.4),8,, (400 MHz, CDCl,) 7.15 (2d, 4H, Ar), 452 (m, 2H, CH,NO,), 3.60
(m, 1H, CH), 2.34 (s, 3H, CH;-Ar), 1.38 (d, J= 4.8Hz, 3H, CH,). §. (100 MHz, CDCl,) 18.7
(CH,), 21.0 (CH,-Ar), 38.2 (CH), 82.0 (CH,NO,), 126.7, 129.6, 137.2, 137.8 (Ar)

u

1-Metyl-4-(1-Nitromethyl-penthyl)-benzene

enantiomer separation: ChirasiiDEX G-TA, 30m, 60cn?.s?,T° :100°C, 1°/min, Rt=35.97min
enantiomer(S), Rt=36.22min enantiomer(R). Purification by Chromatography ( pentane :
ether, 90/10, Rf=0.4),3,, (400 MHz, CDCl,) 7.15 (d, 2H, Ar), 7.08 (d, 2H, Ar), 4.53 (m, 2H,
CH,NO,) 3.41 (m, 1H, CH) 2.34 (s, 3H, CH,-Ar) 1.68 (m, 2H, CH,) 1.27 (m, 2H, CH,) 1.19
(m, 2H, CH,), 0.85 (m, 3H, CH.) §. (100 MHz, CDCl,) 13.8 (CH,), 21.0 (CH-Ar) 22.4, 29.0,
32.7 (CH,), 44.0 (CH), 81.1 (CH,NO,) 127.3, 129.4, 136.4, 137.1 (Ar).
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File : C:\HPCHEM\2\DATA\E215-1.D

Operator : CYRIL

Acquired 9-20-99 14:35:28 wusing AcqMethod LIPE1001.M
Instrument HP G1530A

Sample Name
Misc Info
Vial Number: 4

esponse_ E215-1.D\FIDZB
950000 1331

Et

[:::()\\/NOQ

900000
850000
800000
750000
700000
650000
600000
550000

500000

450000

400000

350000

300000 13.98

250000

L’ 200000

ime__ 12160 12:70 12)80 12:90 13.00 1310 13120 13.30 13.40 13.50 13.60 13.70 13.80 13.90 14.00 1410 1420 '
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File : C:\HPCHEM\2\DATA\E216-1.D

Operator : CYRIL

Acquired : 9-20-99 14:54:48 using AcgM

Instrument : HP G1530A J qMechod LIPE1001.M
Sample Name:

Misc Info :

Vial Number: 5

esponse_ . EZ16-1.D\FIDZB
1522
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B

740000 Q)VNOZ
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480000
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320000
300000
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240000 15.66
TN

220000 \
200000 \

> A

—

. UL AL PSR LS PO UGS PUSSELIFUS UL DRSS A S e s e e e e S .
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File :
Operator :
Acquired :
Instrument :
Sample Name:
Misc Info
Vial Number:

C:\HPCHEM\2\DATA\E211-1.D

CYRIL

9-15-99 14:49:33

HP G1530A

3

using AcgMethod CB-903.M.

Response_

265000

260000
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200000
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190000

View Mode: Integration
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File : C:\HPCHEM\2\DATA\E263.D
Operator : CYRIL
Acquired : 2-15-00 9:38:34 using AcgMethod FRONTVAR.M

Instrument : HP G1530A
Sample Name: ‘
Misc Info :

Vial Number: 1

ES‘POH

Se EZ63.D\FIDTA
800007 17,33

470000 A
460000 ‘ i
450000 ' [::j/k\/N%
440000
430000
420000
410000
400000
390000
380000
370000
360000
350000
340000
330000
320000
310000/
300000
290000
280000
270000
260000
250000
240000

230000

220000

i)
210000 170
15.165.63
S .TTf‘4¥TLX?’¥. R e
Time 1100 1200 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00 21.00 22.00 2300 2400 2500

200000
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File . C:\HPCHEM\2\DATA\E260.D

Operator : CYRIL

Acquired : 2-11-00 10:30:58 wusging AcgMethod FRONTVAR.M
Instrument : HP G1530A '

Sample Name:
Misc Info :
Vial Number: 1

esponse EZ260.DVFIDTA . -
600007 9,96

355000
350000
345000
340000
335000

Et
330000 Meo\r/ﬁ\/Noe
325000 ‘ Meo
320000
315000
310000
305000
300000
295000
200000
285000
280000
275000
270000
265000
260000
255000
250000
245000
240000
235000
230000
225000
220000
215000 )
210000 9.18
205000

200000

195000 " e - -

v~y

Time 750 800 820 840 860 880 9.b0 950 940" 960 ©.B0 1000 1020 1040 10'60 1080 11.00
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File : C:\HPCHEM\2\DATA\E312BISP.D

Operator : CYRIL

Acquired : 6-23-00 14:42:37 wusing AcgMethod FRONTVAR.M
Instrument : HP G1530A

Sample Name:

Misc Info : 60-3-130- s

Vial Number: 4 [iTﬁ

Response_ E312BISP.DWWIDTA
16,37

325000
320000
315000
310000
305000
300000
295000
290000
285000
280000
275000
270000
265000
260000
255000
250000
245000

240000

235000
230000 16.16 1a12

225000

220000

215000

210000

205000

200000

195000

190000 — -

et A e ——
U U DU DU

Time 15:80 1590 16,00 1610 16.20 16.30 1640 16,50 16.60 1670 16.80 16.90 17.00 17.10 17.20 17.30




File : C:\HPCHEM\2\DATA\E312PUR.D

Operator : CYRIL

Acquired : 6-24-00 16:44:17 wusing AcgMethod FRONTVAR.M
Instrument : HP G1530A

Sample Name: o

Migc Info : 60-3-120- 5
Vvial Number: 8

Response_ 1837 E312PUR.D\FIDTA
345000 3

340000
335000
330000
325000
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315000
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300000
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17.12
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255000
250000
245000
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235000
230000
225000 16.78
220000
215000

210000
205000
200000 16.16
195000

190000

185000 v,jfwiwﬁ —

Time 1560 15.70 15.80 15.90 16.00 16.10 16

) 15.70 15. 70 16.80 16:90 17.00 17:10 17.20 17:30 17,40 17.50
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File : C:\HPCHEM\2\DATA\E313.D

Operator : CYRIL

Acquired : 6-23-00 17:15:13 using AcgMethod FRONTVAR.M
Instrument : HP G1530A

Sample Name:

Misc Info : 100-1-120-

Vial Number: 5 /(;fk/me

Response_ E313.DFIDTA — e

1%58
226000 |

i
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|
N
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200000 f \ J !
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196000v J \ ;

194000 / i :

| 192000 \ / X |
; | / \ ‘

|
|
i %,
190000”W#*WwwwwwwmNWNWWWMM“WwMWmemewMH%WMMWMﬂ%mmmw¢/ - WWM”“WM MM“"mewwwmewwwmmwwmwmww
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File : C:\HPCHEM\2\DATA\E278G.D

Operator : Louise , ’ .
Acquired : 3-29-00 18:25:38 using AcqgMethod G-TA-401.M
Instrument : HP G1530A

Sample Name: E278G

Misc Info :

Vial Number: 5

E278G.DV\FID2B
€Sponse_ ‘ 3597

1200000
1150000 ‘ ;i::?ji/N%
1100000 '

1050000
1000000
950000
900000
850000/
800000
750000
700000
650000
600000
550000
500000
450000
400000 ' . v . 36.23
350000

300000

250000

200000

31.31

-»...r..:x.r.|-...'..u--.y|..1.||Hx...||x.-.y»)--|!f‘.;'(""l""""
Time 2950 30,00 30,50 31.00 3150 3200 32.50 33.00 33.50 34,00 3450 35.00 ' 35:50 36.00 36.50. 37.00



