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General Considerations.

All commercially available compounds were used as received, and all were purchased from Aldrich. 'H
and "°C spectra were recorded on a Varian Mercury-300 MHz or a Varian Unity-500 MHz spectrometer,
and CDCIl; was purchased from Aldrich. The chemical shifts (8) are given in parts per million relative to
internal standard TMS (0 ppm for 'H), CDCl; (77.0 ppm for °C) and DMF-d; (2.75 ppm for 'H).. Flash
column chromatography was performed on silica gel 60 (particle size 200-400 mesh ASTM, purchased
from Yantai, China) and eluted with hexanes/ether. Solvents (DMF, DMA and NMP) were dried with
CaH, at around 100 °C for Shrs, distilled under vacuum, and kept with 4A Molecular Seives.

General procedure for the reaction of 1-undecene with phthalimide.

In a glass tube, 1-undecene (0.6 mmol), saccharin (0.1 mmol), catalyst (0.01 mmol), Maleic anhydride
(0.04 mmol), base (10-70 mg, depending on additive), and 4A molecular sieves (25 mg) were combined
in 0.5 mL of solvent. The reaction tubes with different alkene substrates were placed into a 12-well
parallel reactor mounted in a 300 mL Parr bomb and sealed. The whole system was purged with
molecular oxygen for ca. 10 times. Then the oxygen pressure was increased to 6 atm and the reactor was
warmed to 60° C. The reactions were stirred for 8-12 hours. After the reactions were stopped, the reaction
mixture was concentrated in vacuo. After concentrating, 1,3,5-trimethoxybenzene (ImL of a known
concentration solution in CDCl3) was added to the reaction mixture. The oxidative amaintion product was
evaluated by 1H NMR spectroscopy relative to an internal standard. The products contained enimide 3
and various alkene isomers. None linear allylic amine 3” or branch allylic amine 3’ were detected.

Q Pd(OAC), (10 mol%) NPhth
TN L W/O D301 (10 mg) 6
(6 equiv) DMA, O, ( 6atm), 60 °C 3
1a 0] <phtha|imide> + alkene isomers
= PhthNH

Not detected

without D301 (OH) (10 mg) 85% (70:30)
with D301 (OH) (10 mg) 46% (76:24)

General procedure for the reaction condition screening of saccharin.

In a glass tube, 1-undecene (0.6 mmol), phthalimide (0.1 mmol), Pd(OAc); (0.01 mmol), with or without
base D301 (OH) (10 mg) were combined in 0.5 mL of solvent. The reaction tubes with different alkene
substrates were placed into a 12-well parallel reactor mounted in a 300 mL Parr bomb and sealed. The
whole system was purged with molecular oxygen for ca. 10 times. Then the oxygen pressure was
increased to 6 atm and the reactor was warmed to 60° C. The reactions were stirred for 8-12 hours. After
the reactions were stopped, the reaction mixture was concentrated in vacuo. After concentrating,
1,3,5-trimethoxybenzene (ImL of a known concentration solution in CDCls) was added to the reaction
mixture. The oxidative amination product was evaluated by "H NMR spectroscopy relative to an internal
standard.

The results were summarized in Table S1. The products contained linear (E)-allylimide and alkene
isomers. However, no isomeric imine and branch product were detected.
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[Pd] (10 mol%)

Osd D301 (OH) (10 mg) 6
DSz HN 4A MS 25 mg 2
° DMA, O, ( 6atm) *
(6 equiv) 0 (Sacchrin) P 2 MNSaC
= SacNH 60 °C 6-n T
1 <standard> (Isomers) n=1.2
condition
SN S Xy NSac
R
2 NSac NPhth
Not detected 6 om

Table S1. Screening results of 1-undecene and saccharin catalyzed by Pd.E!

Entry [Pd] Additives Yield®!

1 Pd(OAc), - trace

2 Pd(OAc), NaOAc (20 mol%) 35% (67:33)
3 Pd(OAc), Amberlite IRA-400 (OH) (35 mg) 48% (73:27)
4 Pd(OAc), D301 (OH) (10 mg) 55% (85:15)
5 Pd(OAc), D301 (OH) (10mg) + MA 60% (86:14)
6 Pd(OAc), D301 (OH) + MA + 4A MS 68% (61:39)
7 Pd(OAc), D301 (OH) + BQ + 4A MS 59% (73:27)
8 PdCl, D301 (OH) + MA + 4A MS 81% (49:51)
9 Pd(O,CCF3), D301 (OH) + MA + 4A MS 95% (69:31)
10[°1  Pd(O,CCF3), D301 (OH) + MA + 4A MS 66% (64:36)
114 Pd(O,CCF3), D301 (OH) + MA + 4A MS 67% (60:40)
12l¢]  Pd(O,CCF3), D301 (OH)+ MA + 4A MS 78% (56:44)

13[ef1 Pd(O,CCF3),
14[¢9] Pd(O,CCF3),

D301 (OH) + MA + 4A MS
D301 (OH) + MA + 4A MS

33% (55:45)
20% (71:29)

15l Pd(O,CCF3), D301 (OH) + MA +4A MS 10% (77:23)
161 Pd(O,CCF3); D301 (OH) + MA + 4A MS 77% (66:34)
1701 Pd(O,CCF3), D301 (OH) + MA + 4A MS 88% (68:32)

[a] The reaction condition was conducted at 0.1 mmol scale in 0.5 mL DMA; [b]
THNMR yield with 1,3,5-trimethoxybenzene as internal standard. the data in
parentheses is the ratio of allylimide 2 and nonallylic isomers. [c]5 mol%
Pd(O,CCF3),, 20 mol% MA ; [d]1 (4 equiv); [e] O, (1.5 atm) at 0.2 mmol scale in
a sealed battle; [f] 1 (3equiv); [9] 1 (1equiv, 0.2 mmal), saccharin (1.5 equiv, 0.3
mmoal); [h] in DMSQO; [i] in DMF; [j] in NMP.

General procedure for the reaction of alkenes with saccharin.

In a glass tube, alkenes (1.2 mmol), saccharin (0.2 mmol), catalyst (0.02 mmol), Maleic anhydride (0.04
mmol), D301(OH) (20 mg), and 4A molecular sieves (50 mg) were combined in 1.0 mL of DMA. The
reaction tubes with different alkene substrates were placed into a 9-well parallel reactor mounted in a 300
mL Parr bomb and sealed. The whole system was purged with molecular oxygen for ca. 10 times. Then
the oxygen pressure was increased to 6 atm and the reactor was warmed to 60° C. The reactions were
stirred for 8-12 hours. After the reactions were stopped, the reaction mixture was concentrated in vacuo.
The crudes mixture was purified by column chromatography. The results were summarized in Table S2.
When alkenes bearing long alkyl chain were treated under standard reaction condition, the reaction
afforded the mixture products containing linear allylimides and alkene isomers. And the mixtures can not
be separated. In order to characterize the compound, the mixture was hydrogenated by Pd/C under
hydrogen (1 atm) to afford simple compound N-alkylsaccharin with quantity yield.
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Table S2. Palladium-catalyzed oxidative amination of unactivated

alkenes with saccharin.[@ PA(0,CCFy), (10 mol%)
Ox 7 Dsl\éllA <%‘ﬂ)"2i'5%’r’ng)

AR HN’;;Q 4A MS 25 mg R\/?/Nsac

(6 iquiV) 3 (setnn) DMA, 6002°(c6 aM)  (onallylic Isomers)
Entry  Alkenes Products Yield ]
o 2TV S 7o (564
3 AN SacN\/\/\M/3 82% (56:44)
44 "0oph SacN_~"oph 60%
5d " 0py SacN "0y 58%
gld A~~~ OAC SacN . ~OAC 73% (77:23)
7ld] MOBZ SacN MOBZ 81% (88:12)
gl A~~~ COOPr sacN._~_~_COOPr  79% (73:27)
9 /\/Ph SaCN\/\/Ph 73%

0 @ SacN\@ SacN\O 40%(61:39)

[a] The reaction condition was conducted at 0.1 mmol scale in 0.5 mL DMA; [b]
Isolated yield; the data in parentheses is the ratio of allylimide and nonallylic
isomers. [c]the reaction conducted under 1.5 atm O, atmosphere in sealed
bottle; [d]10 mol% Pd(OAc),;

General procedure for the reaction condition screening of N-tosyl carboxamides 4. In a glass tube,
I-undecene la (0.3 mmol), N-tosyl carboxamides 4 (0.1 mmol), catalyst (0.01 mmol), maleic anhydride
(0.04 mmol), NaOAc (0.025 mmol,) and 4A molecular sieves (25 mg) were combined in 0.5 mL of
solvent. The reaction tubes with different alkene substrates were placed into a 12-well parallel reactor
mounted in a 300 ML Parr bomb and sealed. The whole system was purged with molecular oxygen for ca.
10 times. Then the oxygen pressure was increased to 6 atm and the reactor was warmed to 35° C. The
reactions were stirred for 36-48 hours. After the reactions were stopped, the reaction mixture was added
diphenyl ether (0.5 mL of a known concentration solution in Dichloroethane). The oxidative amination
product was evaluated by GC relative to an internal standard. The results were summarized in Table S3.
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Table S3. The screening results of palladium-catalyzed aerobic
amination of 1-undecene 1a.l2!

[Pd] (10 mol%) Ts
0 MA 40 mel%) S SISNogor
)k NaOAc (25 mal%) 5
YN+
6 h TsHN" 'R 4A MS (25 mg) +
1a 4 DMA, O, ( 6atm), 35 °C nonallylimide Isomer
TS M
- N. TsN.
not detected
Entry [Pd] 4 1a:4 Yield [
1 Pd(OAc), 4a R= OMe 6:1 5a  92% (69:31)
2 Pd(OAc), 4a R= OMe 3:1 88% (64:36)
3¢l Pd(OAc), 4a R= OMe 1:1.25 52% (65:35)
4lcdl Pd(OAc), 4a R= OMe 1:1.25 73% (72:28)
5 PdCl, 4a R= OMe 3:1 57% (17:83)
6 Pd(O,CCF;), 4a R= OMe 3:1 52% (56:44)
7 Pd(OAc), 4b R= O'Bu 31 5b  74% (73:27)€l
8 Pd(OAc), 4c R= OBn 3:1 5¢ 67% (65:35)€l
9 Pd(OAc), 4d R= OCH,CF;  3:1 5d 32% (62:38)el
10 Pd(OAc), 4e R=CHj 31 5e < 5%°
11 Pd(OAc), 4f R=Bn 31 5f < 5%°
12 Pd(OAc), 4gff] 31 59 15%°

[a] The reaction was conducted at 0.1 mmal scale in 0.5 mL DMA; [b] GC
yield, diphenyl ether as internal standard. the data in parentheses is the
amaunt ratio of allylimide and nonallylimide isomers. [c] NaOAc 50 mal%; [d]
20 mol% Pd(OAc),; [e]'THNMR vyield with 1,3,5-trimethoxybenzene as
internal standard; [f] 4g = CF;CH,OSO,NHCOOMe.

General procedure for substrate scope: N-tosyl carboxamides 4 as limited reagents. In a glass tube,
an alkene 1 (0.6 mmol), N-tosyl carboxamides 4 (0.2 mmol), catalyst (0.02 mmol), maleic anhydride
(0.08 mmol), NaOAc (0.05 mmol) and 4A Molecular Seives (50 mg) were combined in 0.8 mL of DMA.
Alkene 1 as limited reagent. Alkenes 1 (0.2 mmol), N-tosyl carboxamides 4 (0.25 mmol), catalyst (0.04
mmol), maleic anhydride (0.08 mmol), NaOAc (0.10 mmol) and 4A molecular sieves (50 mg) were
combined in 0.4 mL of DMA.

The reaction tubes were placed into a 9-well parallel reactor mounted in a 300 ML Parr bomb and sealed.
The whole system was purged with molecular oxygen for ca. 10 times. Then the oxygen pressure was
increased to 6 atm and the reactor was warmed to 35° C. The reactions were stirred for 36-48 hours. After
the reactions were stopped, the reaction mixture was concentrated in vacuo. The crude mixture was
purified by column chromatography. The results were summarized in Table S4. When alkenes bearing
long alkyl chain were treated under standard reaction condition, the reaction afforded the mixture
products containing linear allylimides and alkene isomers. And the mixtures can not be separated. In
order to characterize the compound, the mixture was hydrogenated by Pd/C under hydrogen (1 atm) to
afford a single compound.
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Table S4. Palladium-catalyzed oxidative amination of alkenes.!?

Pd(OAc), (10 mol%)
0 MA (40 mal%)

Ts
R NaOAc (25 mol%) R._— N.
+ RO)kNHTs ~Z " SCcooR
, : 4A MS (50 mg)
S e1qU|v) (1 e‘c:uw) DMA, O, (6 atm), 35°C  + nonallylic isomers
Entry 1 4 Products Yield 1!
1 1a  4a e 52 R= Me 87% (70:30)
ole] ROOC™ " X""t7, 65% (71:29)
3 4b 56 = gy 69% (76:24)
4 4c 5¢c = Bn 63% (66:34)
5lel T 61% (74:26)
6 1b 4a Meooc’N\/\/\M/s 6 75% (69:31)
Ls
7 e 42 peooc N AT 7 74% (57:43)
Ts
8 1d  4a MeOOC/N\/\/><\COOEt 8 63% (84:16)
Ts
Ts
NoA~_OB 9 :
10 1 a2 o0e N z 10 78% (92:8)
11 19 4a Ts 11a R=Me 61%
12 4 poocN~"0opn 1B =B 83%
13lcl 80%
Ts
14 1h 4a N 12a R=Me 62%
15 4b ROOC™ ~"X""0Bz 12b =tgy 65%
. Ts
16 1i  4a N Ph 13a R=Me 70%
N
17 4 ~ ROOC N 13b =By 62%

MeO
18 4 4a TS\/\/\© 14 75%
Me0oC” VX
OMe
19 1k 4da TS\/\/@/ 15a R=Me 71%
20 4b ) 150 = By 67%
ROOC N X u .

21 4c 15c = Bn 80%
22l 64%
23l 1] 4a LSV\/Q 16 53%
MeOOC”~ X
o0
________________________________________ R
NN NN, NN /\/><\COOEt
1a 1b 1c 1d
NPhth
NN /\/\/OBZ NOBH W\OBZ
1e 1f 19 1h
MeO OMe
/\/@ /\/\© ~
= = = (O
1 1j 1k 1/

[a] The reaction condition was conducted at 0.2 mmol scale in 0.8 mL DMA; [b] Isolated
yield; the data in parentheses is the ratio of allylimide and nonallylimide isomers. [c]
Alkene as limited reagent: 1 (0.2 mmol, 1 equivalent), 4 (0.25 mmal, 1.25 equivalent),
Pd(OAc)2 (20 mal%), NaOAc (50 mal%), DMA (0.4 mL). [d] PhthN = Phthalimidy!



General procedure for Hydrogenation of linear (E)-allylic imides: In a schleck bottle, the mixture of
linear (E)-allylic imide and the corresponding alkene isomers (0.1 mmol), and 10% Pd/C (10% w.t) were
added to 10 mL methanol. The mixture was stirred for overnight under 1 atm hydrogen atmosphere. The
mixture was filtered over a plug of Celite (to remove Pd/C), concentrated and purified via fast column
chromatography to give the corresponding single akylimide in quantitative yield.

Synthesis of complex 17:

Scheme S1
1. PA(TFA), (1 eq)
/\/CBHW Acetone, r.t, 60 min _5_-CsH17 3. AgOAC (2 eq) o5 -CeHi7
2. Bu4NCl (1.2 eq) PdCl/, CHCIS, rt, Pd(OAc)/;
overnight 17
55% 95%

bis[acetate(1,2,3-trihapto-1-undecene)palladium(11)] 17, was synthesized using a literature procedure™'! with 52%
yield (two step). The final products contain 20% of 2-undecanone. This compound 'H NMR (in CDCl;) spectroscopy is
consistent with the literature. The '"H NMR (300 MHz, DMF-d;) & 5.52 (bs, 2H), 3.74 (bs, 2H), 3.57 (bd, J = 5.7Hz, 2H),
2.69 (bs, 2H), 1.86 (bs, 4H), 1.42 (bs, 8H), 1.28 (bs, 16H), 0.86 (bs, 6H).

§ 81 TEEE BEEERRRFLI0YE RSPRS00 2A0R0AnEpIEnI0ERERYIRTY

N NIV e

Reation of complexe 17 with imide 4a in DMF-d7 (with MA).

Scheme S2
) C<H additive
ST . BuNOAC (3 equiv) IS o
Pd(OAC) DMF-d7 MeOOC™ " 8717
17 40 °C, 30 hr a
(1 equiv) (2.4 equiv) additive 5a
MA (4 equiv) 66%
none no reaction

A 20 mM stock solution of palladium complexe 17 containing nitrobenzene (NB, internal standard, 25
mM) in DMF-d; (0.5 mL) was added to NMR tube which have imide 4a (5.6 mg, 0.024 mmol),
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BusNOAc (9.0 mg, 0.03 mmol), and maleic anhydride (MA, 4.4 mg, 0.045 mmol). The mixture was
heated in an oil bath (40 °C) and monitored by "H NMR. The reaction afforded linear (E)-allylimide 5a in
66% yield. No nonallylic isomers and branch allylimide were observed.

TRRRRERATNAZRRELNARSENEAINATEE §7 £8ITREAYAUAIERNAEAsLIsRssnzansnsfussaesinadbeas
' 5a
| Bu,NOAc
| Il /
5a Sp ‘
i .- |
DMF-d7 MA DMF-d7
g |
NB
L LJLLMV_AL_JJ b L

Reation of complexe 17 with imide 4a in DMF-d7 (with MA). The reaction condition was the same as
above except that no maleic was absent. No amination product was observed.

F3RRBERERENRERRERES PR PLLEES PEET T EE SRR ERECDE TELELREFET

o CaHar
Pd{OAc);

S
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New compounds characterization:

[Pd] (10 mol%)

o. P MA (40 mol%) <~ _~~_ NSac

s D301 (OH) (10 mg) m

TN+ HN 4A MS 25 mg +
. ™ NSac
(6 equiv) o) (Sacchrin) DMA, 020( 6atm) Wﬂ
= SacNH 60 C (lsomers) n=1,2...

Pd/C, Ha \$v¥/\\//\\v/Nsac

MeOH m

Quantity

\M/\/\/NSac
3

'H NMR (300 MHz, CDCl5) & 8.06 (dt, J = 6.8, 0.6 Hz, 1H), 7.94-7.80 (m, 3H), 3.77 (t, J = 7.5 Hz, 2H),
1.85 (m, 2H), 1.45-1.20 (m, 10H), 0.88 (t, J = 6.0 Hz, 3H). >C{1H} NMR (75 MHz, CDCl;) 5 158.9,
137.6, 134.6, 134.2, 127.4, 125.0, 120.8, 39.4, 31.7, 29.1, 29.0, 28.4, 26.7, 22.6, 14.0. HRMS: m/z (EI)
calculated [M]" 295.1242, measured 295.1246.

\M/\/\/NSac
6

'H NMR (300 MHz, CDCl3) § 8.06 (dt, J = 6.6, 0.6 Hz, 1H), 7.93-7.79 (m, 3H), 3.77 (t, J = 7.5 Hz, 2H),
1.85 (m, 2H), 1.45-1.20 (m, 16H), 0.88 (t, J = 6.0 Hz, 3H). *C{1H} NMR (75 MHz, CDCl;) & 158.9,
137.6, 134.6, 134.2, 127.4, 125.0, 120.8, 39.4, 31.8, 29.52, 29.51, 29.41, 29.27, 29.0, 28 .4, 26.7, 22.6,
14.1. HRMS: m/z (ESI) calculated [M+Na]" 338.1783, measured 338.1784.

AcO. _~_~_-NSac

'H NMR (300 MHz, CDCl5) & 8.06 (dt, J = 6.8, 0.6 Hz, 1H), 7.95-7.81 (m, 3H), 4.07 (t, J = 6.6 Hz, 2H),
3.79 (t, J=7.5 Hz, 2H), 2.05 (s, 3H), 1.92 (m, 2H), 1.71 (m, 2H), 1.51 (m, 2H). *C{1H} NMR (75 MHz,
CDCl;) 6 171.2,158.9, 137.5, 134.7, 134.3, 127.3, 125.1, 120.9, 64.1, 39.1, 28.0, 27.9, 23.2, 21.0.
HRMS: m/z (ESI) calculated [M+H]" 312.0900, measured 312.0900.

BzO._ ~_~_NSac

'H NMR (300 MHz, CDCl3) & 8.04 (m, 3H), 7.95-7.81 (m, 3H), 7.55 (m, 1H), 7.44 (t, J = 7.5 Hz, 2H),
4.34 (t, J = 6.3Hz, 2H), 3.82 (t, J = 7.5 Hz, 2H), 1.99-1.81 (m, 4H), 1.61 (m, 2H). >C{1H} NMR (75
MHz, CDCl3) § 166.6, 158.9, 137.6, 134.7, 134.3, 132.8, 130.3, 129.5, 128.3, 127.3, 125.1, 120.9, 64.6,
39.1, 28.2, 28.1, 23.3. HRMS: m/z (ESI) calculated [M+H]" 374.1062, measured 374.1057.

'ProOC._~_~_NSac

'"H NMR (300 MHz, CDCl3) & 8.06 (dt, J = 6.8, 0.6 Hz, 1H), 7.95-7.81 (m, 3H), 5.00 (m, 1H), 3.78 (t, J =
7.5 Hz, 2H), 2.29 (t, J = 7.5 Hz, 2H), 1.86 (m, 2H), 1.69 (m, 2H), 1.45 (m, 2H). 1.23 (d, J = 6.3 Hz, 6H).
BC{IH} NMR (75 MHz, CDCl3) & 172.9, 158.8, 137.5, 134.6, 134.2, 127.3, 125.0, 120.8, 67.4, 39.1,
34.3,28.0, 26.1, 24.3, 21.7. HRMS: m/z (ESI) calculated [M+Na]" 362.1032, measured 362.1033.

Ph _~_ NSac

'H NMR (300 MHz, CDCl3) & 8.06 (dd, J = 6.6, 1.8 Hz, 1H), 7.95-7.81 (m, 3H), 7.41-7.24 (m, 5H), 6.79
(d, J=15.9 Hz, 1H), 6.33 (dt, J = 6.6, 15.9 Hz, 1H), 4.54 (d, J = 6.6 Hz, 2H). >C{1H} NMR (75 MHz,
CDCl3) & 158.6, 137.7, 135.9, 135.2, 134.8, 134.3, 128.5, 128.1, 127.3, 126.7, 125.2, 121.4, 120.9, 41.0.
HRMS: m/z (EI) calculated [M]" 299.0616, measured 299.0622.
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NS
Pho/\/\/ ac

'H NMR (300 MHz, CDCl5) § 8.06 (dd, J = 6.6, 1.8 Hz, 1H), 7.95-7.81 (m, 3H), 7.27 (m, 2H), 6.91 (m,
3H), 6.13 (dt, J=15.6, 4.8 Hz, 1H), 6.01 (dt, J = 15.6, 6.0 Hz, 1H), 4.55 (d, J=4.8 Hz, 2H). 4.42 (d,J =
6.0 Hz, 2H). 13C{lH} NMR (75 MHz, CDCls) § 158.6, 158.3, 137.7, 134.8, 134.3, 130.8, 129.4, 127.2,
125.2,125.1, 120.9, 120.8, 114.6, 67.2, 40.1. HRMS: m/z (ESI) calculated [M+Na]" 352.0614, measured
352.0614.

Bzo/\/\/NSac

'H NMR (300 MHz, CDCl3) & 8.07 (m, 3H), 7.95-7.80 (m, 3H), 7.61-7.41 (m, 3H), 6.13 (dt, J = 15.3,
5.1Hz, 1H), 6.01 (dt, J = 15.6, 6.0 Hz, 1H), 4.85 (d, J = 4.8 Hz, 2H). 4.43 (d, J = 6.0 Hz, 2H). "C{1H}
NMR (75 MHz, CDCls) 6166.1, 158.5, 137.6, 134.8, 134.3, 133.0, 129.8, 129.6, 129.5, 128.4, 128.3,
126.1, 125.2, 120.9, 64.0, 40.0.

HRMS: m/z (ESI) calculated [M+Na]" 380.0574, measured 380.0563.

O*NSac

"H NMR (300 MHz, CDCl5) 6 8.03 (d, J = 8.4 Hz, 1H), 7.91-7.78 (m, 3H), 4.67 (quant, J = 8.7 Hz, 1H),
2.29-2.11 (m, 4H). 1.95 (m, 2H), 1.67 (m, 2H). *C{1H} NMR (75 MHz, CDCl3) $159.0, 137.7, 134.5,
134.1, 127.4, 124.8, 120.6, 54.5, 29.4, 24.0. HRMS: m/z (ESI) calculated [M+Na]" 274.0503, measured
274.0508.

[Pd] (10 mol%) Is
o MA (40 mol%) S>> Naeoor
)J\ NaOAc (20 mol%) 5
RSN ”
s N * TsHN” OR 4A MS 25 mg * 1
1a 4 DMA, O; (6atm)  “trg NAYNNooap
o]
35°C (Isomers) n= 1,2,..
R = Me, Bu Ts
\(\4/\/\/N\
Pd/C, H, 6 COOR
MeOH
s N~ NHTS
R =Bn 6
Ts
N.
ST cooMe

'H NMR (300 MHz, CDCl3) 6 7.83 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 3.81 (t, J = 7.5 Hz, 2H),
3.69 (s, 3H), 2.44 (s, 3H), 1.73 (m, 2H), 1.30 (m, 16H), 0.88 (t, J = 6.0 Hz, 3H). >C{1H} NMR (75 MHz,
CDCl;) 6 152.9, 144.4, 136.6, 129.3, 128.3, 53.7,47.5, 31.9, 30.1, 29.6, 29.5, 29.3, 29.2, 26.6, 22.7, 21.6,
14.2. HRMS: m/z (ESI) calculated [M+Na]" 406.2039, measured 406.2023.

Ts
SN0y
'H NMR (300 MHz, CDCl3) 6 7.70 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 3.73 (t, J = 7.5 Hz, 2H),
2.36 (s, 3H), 1.67 (m, 2H), 1.26 (m, 25H), 0.81 (t, J = 6.3 Hz, 3H). C{1H} NMR (75 MHz, CDCl;) &
150.9, 143.9, 137.5, 129.1, 127.7, 83.9, 47.2, 31.8, 30.1, 29.5, 29.4, 29.3, 29.2, 27.8, 26.6, 22.6, 21.5, 14.1.
HRMS: m/z (ESI) calculated [M+Na]" 448.2491, measured 448.2492.

Ts
= N i —_— \(\/)/\/\/NHT
\MG/\/\/ coonn t isomers . s
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"H NMR (300 MHz, CDCl3) & 7.76 (d, J = 8.1 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 4.78 (br s, 1H), 2.90 (q,
J=17.2Hz, 2H), 2.43 (s, 3H), 1.44 (m, 2H), 1.24 (m, 16H), 0.88 (t, J = 6.0 Hz, 3H). *C{1H} NMR (75
MHz, CDCls) 6143.2, 136.9, 129.6, 127.1, 43.2, 31.9, 29.5, 29.4, 29.38, 29.25, 29.0, 26.4, 22.6, 21.5,
14.1. HRMS: m/z (EI) calculated [M]" 325.2076, measured 325.2070.

'Irs
S Ncoome
'"H NMR (300 MHz, CDCl3) § 7.83 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 3.81 (t, J = 7.5 Hz, 2H),
3.69 (s, 3H), 2.44 (s, 3H), 1.73 (m, 2H), 1.30 (m, 10H), 0.88 (t, = 6.0 Hz, 3H). *C{1H} NMR (75 MHz,

CDCl;) 6 152.9, 144.4, 136.6, 129.3, 128.3, 53.7,47.5, 31.8, 30.0, 29.2, 29.1, 26.5, 22.6, 21.6, 14.1.
HRMS: m/z (ESI) calculated [M+Na]" 364.1549, measured 364.1553.

'Irs
\(\/)/\/\/N\
12 COOMe

"H NMR (300 MHz, CDCl3) & 7.83 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 3.81 (t, J = 7.5 Hz, 2H),
3.69 (s, 3H), 2.44 (s, 3H), 1.73 (m, 2H), 1.30 (m, 28H), 0.88 (t, J = 6.0 Hz, 3H). *C{1H} NMR (75 MHz,
CDCl3) § 152.9, 144.5, 136.6, 129.3, 128.3, 53.7, 47.5, 31.9, 30.1, 29.7, 29.65, 29.56, 29.51, 29.3, 29.2
26.6,22.7,21.6, 14.1. HRMS: m/z (ESI) calculated [M+Na]" 490.2965, measured 490.2962.

)

@NWN/COOMG
|
Ts

@)
'H NMR (300 MHz, CDCls) & 7.84 (m, 4H), 7.71 (dd, J = 7.2, 5.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 5.76
(dt, J=15.3, 6.6 Hz, 1H), 5.63 (dt, J = 15.3, 6.0 Hz, 1H), 4.37 (d, J = 6.0 Hz, 2H), 3.76 (t, J = 6.9 Hz,
2H), 3.67 (s, 3H), 2.47 (m, 2H), 2.43 (s, 3H). *C{1H} NMR (75 MHz, CDCl3) & 168.2, 152.5, 144.5,
136.3, 133.9, 131.9, 130.8, 129.2, 128.4, 127.4, 123.2, 53.7, 48.3, 37.1, 31.3, 21.6. HRMS: m/z (ESI)
calculated [M+Na]" 465.1089, measured 465.1091.

Ts

N ~
EtOOC/><\/\/ COOMe

'"H NMR (300 MHz, CDCl3) & 7.83 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 7H), 5.82 (dt, J = 15.3, 7.5
Hz, 1H), 5.57 (dt, J = 15.3, 6.0 Hz, 1H), 4.43 (d, J = 6.0 Hz, 2H), 4.10 (q, J = 7.2 Hz, 2H), 3.69 (s, 3H),
2.43 (s, 3H), 2.17 (s, 2H), 2.09 (d, J = 7.5 Hz, 2H), 1.25 (t, J = 7.2 Hz, 3H), 0.99 (s, 6H). *C{1H} NMR
(75 MHz, CDCLy) § 172.1, 152.6, 144.4, 131.5, 129.3, 129.2, 128.3, 127.5, 59.9, 53.7, 48.5, 45.6, 44.5,
33.6,27.0, 21.6, 14.2. HRMS: m/z (ESI) calculated [M+Na]" 434.1610, measured 434.1608.

Ts

|
N\
Bno” > > "~cooMe

'H NMR (300 MHz, CDCl3) & 7.83 (d, J = 8.4 Hz, 2H), 7.37-7.24 (m, 7H), 5.89 (m, 2H), 4.52 (s, 2H),
4.47 (d, J=5.4 Hz, 2H), 4.03 (d, J = 5.4 Hz, 2H), 3.69 (s, 3H), 2.41 (s, 3H). C{1H} NMR (75 MHz,
CDCl3) & 152.6, 144.6, 138.1, 136.3, 130.9, 129.3, 128.5, 128.4, 127.7, 127.6, 127.3, 72.2, 69.7, 53.8,
48.0, 21.6. HRMS: m/z (ESI) calculated [M+Na]" 412.1205, measured 412.1189.

Ts

|
Bno” > >NcootBy
'H NMR (300 MHz, CDCl3) & 7.78 (d, J = 8.4 Hz, 2H), 7.35-7.24 (m, 7H), 5.87 (m, 2H), 4.52 (s, 2H),
4.46 (d, J = 4.8 Hz, 2H), 4.05 (d, J = 4.2 Hz, 2H), 2.41 (s, 3H), 1.34 (s, 9H). *C{1H} NMR (75 MHz,

S11



CDCl) 6 150.7, 144.1, 138.2, 137.1, 130.6, 129.1, 128.3, 128.0, 127.9, 127.7, 127.6, 84.2, 72.0, 69.7,
47.8,27.8,21.6. HRMS: m/z (ESI) calculated [M+Na]" 454.1669, measured 454.1659.

0] Ts
Ph)J\O/\/\/ N~coome
'H NMR (300 MHz, CDCl;) & 8.07 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 8.4 Hz, 2H), 7.59 (t, J = 7.5 Hz, 1H),
7.46 (t,J=17.5 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 5.97 (m, 2H), 4.84 (d, J = 4.8 Hz, 2H), 4.51 (d, J=5.1
Hz, 2H), 3.70 (s, 3H), 2.40 (s, 3H). PC{1H} NMR (75 MHz, CDCl3) § 166.1, 152.5, 144.7, 136.2, 133.0,
129.9, 129.6, 129.3, 128.7, 128.5, 128.4, 128.3, 64.2, 53.9, 47.8, 21.6. HRMS: m/z (ESI) calculated
[M+Na]" 426.0980, measured 426.0982.

(@] Ts
Ph)ko/\/\/ N~cootsu
"H NMR (300 MHz, CDCl5)  8.06 (d, J = 7.8 Hz, 2H), 7.79 (d, J = 8.4 Hz, 2H), 7.58 (t, J = 7.5 Hz, 1H),
7.45 (t,J=17.5 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 5.97 (m, 2H), 4.85 (d, J = 3.6 Hz, 2H), 4.49 (d, J = 3.6
Hz, 2H), 2.40 (s, 3H), 1.34 (s, 9H). PC{1H} NMR (75 MHz, CDCl3) 6 166.1, 150.6, 144.2, 136.9, 133.0,
130.0, 129.6, 129.3, 129.2, 128.4, 128.1, 128.0, 84.4, 64.4, 47.5,27.8, 21.6. HRMS: m/z (ESI) calculated
[M+Na]" 468.1458, measured 468.1451.

Ts

|
Ph\n/oMN\COOMe

0

'"H NMR (300 MHz, CDCl3)  8.02 (d, J = 7.5 Hz, 2H), 7.82 (d, J = 8.4 Hz, 2H), 7.56 (t, J = 7.5 Hz, 1H),
7.42 (t,J = 7.5 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 5.85 (dt, J = 15.3, 6.3Hz, 1H), 5.71 (dt, J = 15.3, 6.3 Hz,
1H), 4.44 (d, J = 5.7 Hz, 2H), 4.36 (t, J = 6.6 Hz, 2H), 3.66 (s, 3H), 2.53 (q, J = 6.6 Hz, 2H), 2.41 (s, 3H).
3C{1H} NMR (75 MHz, CDCls) & 166.4, 152.5, 144.5, 136.3, 132.8, 130.5, 130.1, 129.4, 129.2, 128.3,
128.2, 127.3, 63.7, 53.7, 48.3, 31.5, 21.5. HRMS: m/z (ESI) calculated [M+Na]" 440.1137, measured
440.1138.

@\/\/TS
= N\COOMe

'H NMR (300 MHz, CDCl3) & 7.85 (d, J = 8.4 Hz, 2H), 7.40-7.24 (m, 7H), 6.68 (d, J = 15.9 Hz, 1H),
6.25 (dt, J=15.9, 6.6 Hz, 1H), 4.63 (d, J = 6.6 Hz, 2H), 3.72 (s, 3H), 2.41 (s, 3H). "C{1H} NMR (75
MHz, CDCls) 6 152.6, 144.6, 136.2, 136.1, 134.0, 129.3, 128.5, 128.45, 127.9, 126.5, 123.7, 53.8, 48.7,
21.5. HRMS: m/z (ESI) calculated [M+Na]" 368.0925, measured 368.0927.

N ~
Z COO'Bu

'H NMR (300 MHz, CDCl3) & 7.80 (d, J = 8.4 Hz, 2H), 7.40-7.24 (m, 7H), 6.67 (d, J = 15.6 Hz, 1H),
6.28 (dt, J=15.6, 6.3 Hz, 1H), 4.60 (d, J = 6.3 Hz, 2H), 2.42 (s, 3H), 1.36 (s, 9H). *C{1H} NMR (75
MHz, CDCl3) & 150.8, 144.1, 137.2, 136.4, 133.9, 129.2, 128.6, 128.1, 127.9, 126.6, 124.2, 84.3, 48.5,
27.9, 21.6. HRMS: m/z (ESI) calculated [M+Na]" 410.1413, measured 410.1397.

@f\/\N,COOMe
|

T

OMe S

'"H NMR (300 MHz, CDCls) & 7.86 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 7.8 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H),
7.22(d, J=17.8 Hz, 1H), 7.01 (d, J = 15.9 Hz, 1H), 6.90 (m, 2H), 6.24 (dt, J = 15.9, 6.6 Hz, 1H), 4.63 (d,
J=6.6 Hz, 2H), 3.85 (s, 3H), 3.71 (s, 3H), 2.40 (s, 3H). *C{1H} NMR (75 MHz, CDCl;) & 156.8, 152.7,

S12



144.4, 136.4, 129.3, 129.2, 129.0, 128.6, 127.0, 125.2, 124.2, 120.5, 110.8, 55.4, 53.8, 49.2, 21.6. HRMS:
m/z (ESI) calculated [M+Na]" 398.1033, measured 398.1032.

MeO

Ts

= N\COOMe
"H NMR (300 MHz, CDCl5) & 7.83 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.7 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H),
6.86 (d, J=8.7 Hz, 2H), 6.63 (d, J = 15.9 Hz, 1H), 6.10 (dt, J=15.9, 6.6 Hz, 1H), 4.60 (d, J= 6.6 Hz,
2H), 3.82 (s, 3H), 3.71 (s, 3H), 2.41 (s, 3H). "C{1H} NMR (75 MHz, CDCls) § 159.5, 152.7, 144.5,
136.4, 133.7, 129.3, 129.0, 128.6, 127.8, 121.4, 114.0, 55.3, 53.9, 48.9, 21.6. HRMS: m/z (ESI)
calculated [M+Na]" 398.1033, measured 398.1033.

j

MeO
© Ts

|

Ncootay
'H NMR (300 MHz, CDCl3)  7.79 (d, J = 8.4 Hz, 2H), 7.32 (d, = 8.7 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H),
6.86 (d, J = 8.7 Hz, 2H), 6.62 (d, J = 15.6 Hz, 1H), 6.15 (dt, J = 15.6, 6.6 Hz, 1H), 4.57 (d, J = 6.6 Hz,
2H), 3.82 (s, 3H), 2.41 (s, 3H), 1.35 (s, 9H). "C{1H} NMR (75 MHz, CDCL3) 5 159.4, 150.8, 144.0,
137.2,133.5, 130.3, 129.1, 128.0, 127.7, 121.9, 113.9, 84.2, 55.2, 48.6, 27.9, 21.5. HRMS: m/z (ESI)
calculated [M+Na]" 440.1498, measured 440.1502.

]

MeO

Ts

7 N\COOBn
'H NMR (300 MHz, CDCl3) 6 7.73 (d, J = 8.4 Hz, 2H), 7.34-7.14 (m, 9H), 6.86 (d, J = 8.7 Hz, 2H), 6.58
(d,J=15.9 Hz, 1H), 6.11 (dt, J =15.9, 6.9 Hz, 1H), 5.10 (s, 2H), 4.61 (d, J = 6.9 Hz, 2H), 3.82 (s, 3H),
2.38 (s, 3H). 13C{lH} NMR (75 MHz, CDCls) 6 159.4, 152.1, 144.4, 136.3, 134.5, 133.8, 129.2, 128.9,
128.5, 128.4, 128.3, 127.8, 121.3, 113.9, 68.9, 55.2, 48.9, 21.6. HRMS: m/z (ESI) calculated [M+Na]"
474.1351, measured 474.1346.

j

AN N/COOMe

|
Ts

'H NMR (300 MHz, CDCl3) & 7.80 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 5.82 (dd, J=15.6, 7.8
Hz, 1H), 5.50 (dt, J = 15.6, 6.3 Hz, 1H), 4.37 (d, J = 6.3 Hz, 2H), 3.87 (m, 4H), 3.61 (s, 3H), 2.37 (s, 3H),
2.25 (m, 1H), 1.72-1.20 (m, 8H). “C{1H} NMR (75 MHz, CDCl3) § 152.6, 144.4, 136.5, 135.1, 129.2,
128.5, 125.4,109.8, 65.1, 64.9, 53.7, 48.8, 48.3, 35.3, 30.0, 24.4, 23.8, 21.6. HRMS: m/z (ESI) calculated
[M+Na]" 432.1459, measured 432.1451.

7

[S1] B. M. Trost, P. J. Metzner, J. Am. Chem. Soc. 1980, 102, 3572-3577.
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