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1. General considerations

All N-Boc and N-Cbz amino acids are commercially available and were used without further purification. N-Acetyl
amino acids, 1-[(1,1-dimethylethoxy)carbonyl]-L-prolyl-L-phenylalanine, N-acetyl-norleucine, and N-acetyl-
glutamic acid are commercially available and were used without further purification. Other acyl-protected
variants were previously made in our lab.! All additional carboxylic acid substrates are commercially available
and were utilized without further purification. Allyl methyl carbonate was purchased from Oakwood and used
without further purification. Other allylic and benzylic carbonates were synthesized by procedures described
herein. The carbazole fluorophore photocatalysts were synthesized from corresponding fluorocyanobenzenes
and carbazole, purchased from Sigma-Aldrich, following reported literature procedure.? The Pd(OAc), (reagent
grade, >99%) pre-catalyst was purchased from Sigma-Aldrich. The BINAP ligand (95%) was purchased from
Chem-Impex. Anhydrous solvents were purchased from Acros. Final decarboxylative allylation and benzylation
reactions were run in a screw threaded tube from Chemglass (CLS-4208). Kessil H150 Blue LED grow lights
provided 450 nm light. One light was used per reaction vessel and placed 2 mm from the blue plastic rim that
surrounds the face of the light (Figure S1). A 2.0 mL solution of acetonitrile (MeCN) had an internal temperature
of 28 °C after 1 hour under standard reaction conditions. Purification was accomplished with column
chromatography using silica gel (60 A porosity, 230 x 400 mesh, standard grade) which was purchased from
Sorbent Technologies (catalog # 30930M-25). TLC analysis was performed (fluorescence quenching and
potassium permanganate acid stain) with silica gel HL TLC plates with UV254 purchased from Sorbent
Technologies. 'H and 3C NMR spectra were obtained on a Bruker ADVANCE 500 DRX equipped with a QNP
cryoprobe. These spectra were referenced to residual protio solvent signals. HRMS data was obtained on an ESI
LC-TOF Micromass LCT (Waters). HRMS data was collected using ESI mass spectrometry. GC/MS data was
acquired on Shimadzu GCMS-QP2010 SE. Fluorescence quenching analysis for Stern-Volmer relationship data
was obtained using PTI fluorometer (S/N 1266) with LPS-220 lamp and 710 photomultiplier system. UV-visual
data was acquired with Ocean Optics DT-MINI-2-GS.

Figure S1: Irradiation set-up with Kessil H150 blue LED lamp.



2. Experimental Procedures

2.1 General Procedure for the Synthesis of Allyl and Benzyl Carbonates

j’\"' . j\ pyridine (5 equiv.) oJ\o/
R™SR2 ¢ Yo7 DCM,0°C-rt A,
1 equiv. 2 equiv. R R
Allylic and benzylic carbonates were prepared from the corresponding allylic and benzylic alcohols according
to the modified literature procedure reported by Trost.3 A flame-dried Schlenk flask with stir bar under an
atmosphere of N, was charged with the allylic or benzylic alcohol (1 equiv.) and anhydrous DCM (0.2 M). The
resulting solution was cooled to 0 °C. Methyl chloroformate (2 equiv.) was then added via syringe followed by
the dropwise addition of pyridine (5 equiv.) via syringe. The reaction was allowed to stir ~14 hours while it
warmed to room temperature. The reaction mixture was then quenched with saturated agueous ammonium
chloride (~ half reaction volume). The organics were collected, and the aqueous collection was extracted with
DCM (3x, 20 mL). The combined organics were dried over MgSO,4 and concentrated under reduced pressure to

provide the crude product. Products were purified via silica flash chromatography in 1:5-1:20 EtOAc:Hexanes.

2.2 General procedure for the synthesis of branched allylic alcohols

RO + X MgBr >
R G T )/
1 equiv. 1.5 equiv.

A flame-dried Schlenk flask with stir bar under N, was charged with aldehyde (1 equiv., 9.4 mmol) and THF (70
mL, 0.13 M). The reaction mixture was cooled to 0 °C using an ice bath. Vinyl magnesium bromide (1.4 equiv.,
13.2 mmol) was added via syringe and the reaction was allowed to warm to room temperature while stirring
~14 h. The reaction was quenched with 1 M HCI (~20 mL) and THF was removed under reduce pressure. The
remaining aqueous solution was extracted with DCM (3x, ~20 mL), dried with MgSQ,, and concentrated under
reduced pressure. The resulting allylic alcohols were utilized without further purification.

2.3 Reduction of aromatic aldehydes

Arvo +  NaBH,4 o » Ar_-OH

1 equiv. 1.5 equiv.
A round bottom flask with stir bar was charged with the corresponding aldehyde (1 equiv., 2.4 mmol) and THF
(10 mL, 0.24 M). The reaction mixture was cooled to 0 °C. Sodium borohydride (1.5 equiv., 3.6 mmol, 0.14 g)
was then added and the reaction was stirred while warming to room temperature for 1 hour. After, the
reaction was quenched with H,0 (~10 mL) and THF was removed under reduced pressure. The remaining
aqueous solution was extracted with DCM (3x, ~10 mL), dried with MgSQO,, and concentrated under reduced
pressure to provide the desired benzylic alcohol. The benzylic alcohols synthesized were used without further
purification.



2.4 4CzIPN/Pd Dual Catalytic Allylation and Benzylation of Carboxylic Acids

o) Pd(BINAP)/4CzIPN H H

] ]
o Na,COj4 2N
O—COOH + /J\:/'\OJLO/ MeCN,Blue LED !
|

Ar, 28 °C

1 equiv. 1.5 equiv.

In an argon atmosphere glove box, a 10-mL screw-threaded glass tube equipped with stir bar was charged
with Pd(OAc), (10 mol%, 0.02 mmol, 0.0045 g), BINAP (11 mol%, 0.022 mmol, 0.0145 g), and MeCN (1 mL). The
reaction vessel was sealed and allowed to stir for 30 minutes during which time the reaction mixture goes
from a yellow, heterogenous solution to a homogenous orange solution. After the pre-stir, the corresponding
allylic or benzylic carbonate (1.5 equiv., 0.3 mmol), the corresponding carboxylic acid (1 equiv., 0.2 mmol),
sodium carbonate (1 equiv., 0.2 mmol, 0.0212 g), and 4CzIPN (3.2 mol%, 0.0064 mmol, 0.005 g) were added to
the tube followed by MeCN (1 mL) so that the total reaction volume is 2 mL (0.1 M). The tube is sealed and
removed from the glovebox. The reaction was stirred and irradiated with one 32 W Kessil blue LED lamp for 16
hours and reaches 28 °C after the first hour of irradiation (Figure S1). After such time, the reaction was
removed from the light, the tube was opened, and the solvent was removed under reduced pressure. The
resulting product was purified via silica gel flash chromatography in either 1:5-1:40 EtOAc:Hexanes or 1:10
Et,0:Pentane for products with molecular weights under 150 g/mol.

2.5 Larger scale DcA Procedure

The procedure outlined in 2.4 was utilized but with a 20-mL borosilicate glass Biotage microwave vial (Biotage
no. 355631) sealed with Biotage cap (Biotage no. 352298). The vial was charged with Pd(OAc), (10 mol%, 0.1
mmol, 0.0225 g), BINAP (11 mol%, 0.11 mmol, 0.0725 g), and MeCN (5 mL). The catalyst solution was allowed
to stir 30 minutes. Boc-Phe-OH (1b) (1 equiv., 1 mmol, 0.265 g), allyl methyl carbonate (1.5 equiv., 1.5 mmol,
0.17 mL), sodium carbonate (1 equiv., 1 mmol, 0.106 g), and 4CzIPN (3.2 mol%, 0.032 mmol, 0.025 g) were
added followed by MeCN (5 mL) so the total reaction volume was 10 mL (0.1 M). The vial was then sealed with
crimper and irradiated in the light set-up displayed in Figure S1. After 16 hours of irradiation, the vial was
removed from the light, MeCN was removed under reduced pressure, and the allylated product (2b) was
purified via flash chromatography on silica gel in 1:20 EtOAc:Hexanes.



3. Additional Reaction Optimization Tables

(0] O\/\ Pd(OAc), (10 mol%)

BINAP (11 mol%) |
PC (3.2 mol%)
DMSO (0.1 M), Ar
Blue LED, 28 °C, 16 h
tBu tBu tBu tBu
(1a') (2a)

Entry PC (2a) alkane alkene (1a') (1a)
1 4CzIPN 82 9 9 0 0
2 4CzPN 8 4 4 24 20
3 4DPAIPN 11 8 0
4 2CZTPN 5 2 1 92 0
5 Ir[dF(CF3)ppyl, 84 6 10 0 0

(dtbbpy)*PFg

Table S1: Carbazole-based donor-acceptor fluorophores in DcA
2 All product ratios (X%/100%) reported were determined by GC/MS.



tBu
(1a')

Entry

O 00 NO UL WN PP

NNNNRRRRERRRRRER
WNRPROWOWNOOUAWNIERO

24

Pd(OAc), (10 mol%)
Ligand (11 mol%)
4CzIPN (3.2 mol%)

DMSO (0.1 M), Ar
Blue LED, 28 °C, 16 h

Ligand

BINAP
(R)-C5-TUNEPHOS
(R)-SEGPHOS
(S)-SYNPHOS
(R)-Tol-BINAP
DTBM Segphos
DPEPhos
Xantphos
DIFLUORPHOS
(S,S)-DIOP
(S,S)-CHIRAPHOS
(R)-MOP®
PhanePhos
tBu-BOX
(R,R)-ANDEN-PhenyITrost
HiersoPhos
MeOBIPHEP®
MonoPhos
Phosphoramidited
PCy,P
PhDavePhos

TFP

P(p-CF5Ph);°
XPhos

Table S2: Palladium catalyst evaluation
2 All reactions were performed on 0.2 mmol scale and product ratios (X%/100%) were determined by GC/MS.

Monodentate ligand loading 22 mol%.

f][1,3,2]dioxaphosphepin-4-amine.

tBu
(2a)

(2a)

82
78
76
75
73
70
70
56
51
40
32
19

tBu tBu tBu
(1a)
alkane alkene (1a') (1a)
9 9 0 0
8 14 0 0
9 15 0 0
8 17 0 0
8 19 0 0
8 22 0 0
8 22 0 0
12 32 0 0
3 6 0 14
5 9 0 45
29 39 0 0
21 10 50 0
1 3 0 87
50 50 0 0
0 0 0 100
0 0 0 100
trace trace 0 trace
0 0 >99  trace
0 0 >99  trace
0 0 100 0
0 0 100 0
0 0 100 0
0 0 100 0
0 0 100 0

¢ Many side products. ¢ (+)-N,N-Bis[(1R)-1-phenylethyl]-dinaphtho[2,1-d:1',2'-

In addition to the change in Pd catalyst, the catalyst concentration and the ratio of Pd catalyst to photocatalyst were
investigated (Table S4). A ~3:1 ratio of Pd:4CzIPN was found to provide full conversion to predominately the allylated
product. Of the reactions performed with this ideal catalyst ratio, the 10 mol % Pd catalyst loading and 3.2 mol % 4CzIPN

O

NN Binar (11 mol%)
4CzIPN (3.2 mol%)
DMSO (0.1 M),
Blue LED, 28 °c 16h
tBu

Pd (10 mol%)

Table S3: Palladium pre-catalyst screening
2 All product ratios (X%/100%) reported were determined by GC/MS.

B WN PR

Pd(OAc),
Pd(dba),

Pd,(dba),
Pdcl,

82
77
75
59

9
15
17
10

(o]

31

o O o o

COOH

tBu tBu

o O o o



were identified to be optimal as these were the lowest catalyst loadings that provided the highest yield of allylated
product.

0. 0 Pd(OAC)2 H
BINAP
4CzIPN -
DMSO (0.1 M), Ar "
Blue LED, 28 °C, 16 h
tBu tBu tBu tBu
(1a") (2a)
Entry Pd(OAc), BINAP 4CzIPN (2a) alkane  alkene
(mol%) (mol%) (mol%)
1 20 21 6.4 86 5 8
2 10 11 5 67 12 7
3 10 11 3.2 82 9 9
4 10 10 0.6 64 7 11
5 5 6 1.6 71 15 14
6 5 6 5 28 9 9
7 5 6 10 20 6 6
8 2.5 3.5 0.6 1 1 1

Table S4: Catalyst loading
a All product ratios reported were determined by GC/MS. Product mixtures that don’t add to 100% contained
unconverted allylester and free carboxylic acid.

Pd(OAc), (10 mol%)

O0x-OH BINAP (11 mol%) I
Base (1 equiv.) b
+ NN 4CIPN (3.2 mol%)
(1a) L5 equiy DMSO (0.1 M), Ar 22)
lteB:uiv. a Blue LED, 28 °C, 16 h L Ly
Entry Electrophile base (2a) alkane alkene
1 allyl methyl carbonate Na,COj, 84 5 11
2 allyl chloride Na,CO; 68 9 23
3 allyl phosphate Na,CO4 43 0 0
4 allyl methyl carbonate  Cs,CO; 71 8 21
5 allyl methyl carbonate NaOAc 61 7 9
3 allyl methyl carbonate  Na,HPO, 57 4 8
3 allyl methyl carbonate  K,CO, 56 6 11
9 allyl methyl carbonate  Na;PO, 56 5 17
10 allyl methyl carbonate  Li,CO4 54 5
11 allyl methyl carbonate  LiOAc 32 3

Table S5: Intermolecular allylation of carboxylic acid 1a
2 All product ratios reported were determined by GC/MS



Pd(OACc),/BINAP (10 mol%) |
COOH o] 4CzIPN (3.2 mol%)
\OJI\OM Na,CO; (1 equiv.)

Ph”” Ph
w MeCN (0.1 M), Ar, 16 h, 28°c  Ph™ "Ph
1 equiv. 1.5 equiv. (2w)
Pd/BINAP 4CzIPN Blue LED Yield 2w

v v v 72%
v v - 0%
v : v 2%
- v v 0%

Table S6: Catalyst and light dependence in DcA

a Reactions were performed on 0.2 mmol scale. ® Yield of 2w in control reactions were determined by *H NMR with pyridine
internal standard.



4. Fluorescence Experiments

Acetonitrile utilized in the quenching experiments was degassed via three cycles of freeze-pump-thaw.*
Palladium catalyst stock solutions were allowed to stir for 1 hour before use. Samples were prepared in an
argon atmosphere glove box. All samples contained 3.75 uM of 4CzIPN taken from a 7.5 uM stock solution.
Reported counts are an average of four data points.

4.1 Carboxylate Salt Quenching Data

Tetrabutylammonium diphenylcarboxylate was synthesized via literature procedure.> Samples were prepared
via dilutions from a 40 mM (Set A) and a 1.5 mM (Set B) stock solution in acetonitrile.

Set A SetB
[carboxylate] lo/1 Counts [carboxylate] lo/1 Counts
20mM 1.80 25707.96 0.75 mM 1.03 15772.78
10 mM 1.43 32399.68 0.375 mM 1.00 16167.85
5mM 1.27 36496.80 0.1875 mM 0.96 16858.6
2.5 mM 1.19 38893.24 0.09375 mM 1.05 15498.2
1.25 mM 1.09 42358.62 0.04688 mM 1.04 15617
0 mM 1 46228.8 0mM 1 16221.03

Table S7: Fluorescence quenching data of 4CzIPN with tetrabutylammonium carboxylate salt

Fluorescent Quench of 4CzIPN (0.375 uM) with 1w NBu4

2 4 6 8 10 12 14 16 18 20
1w NBu4 mM

Figure S2: Stern-Volmer Plot of 4CzIPN quench with tetrabutylammonium carboxylate salt
4.2 Palladium Pre-Catalyst Quenching Data

Sample Set A: A solution of Pd(OAc), (1.5 mM) and BINAP (1.6 mM) in acetonitrile was allowed to stir for one
hour under argon. This stock solution was utilized to make fluorescence quenching samples.

Sample Set B: A solution of Pd(OAc), (1.5 mM) and BINAP (4.5 mM) in acetonitrile was stirred at 60 °C for 48
hours under argon. This solution was utilized to make fluorescence quenching samples.



Set A

[Pd] Counts lo/I
[Pd] Counts lo/I
0mM 45341.98 1
0mM 44911.5 1
0.75 mM 31926.73 1.420189
0.75 mM 28066.2 | 1.600199

0.375 mM 23916.5 1.895845
0.375 mM 32561.13 | 1.379298

0.1875 mM 25278.18 1.79372
0.1875 mM 35705.43 | 1.257834

0.09375mM | 41620.18 | 1.089423
0.09375 mM | 36484.73 | 1.230967

0.04688 mM | 42318.75 | 1.071439

0.04688 mM 39121.68 | 1.147995
Table S8: Pd/BINAP fluorescence quenching data

Fluorescence Quench of 4CzIPN with Pd/BINAP

1.50
1.40

1.30

To/1

1.20
1.10
T SR T U I I R ®
0.90

0.80
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

[mM]
Figure S3: Stern-Volmer Plot of 4CzIPN quench with Pd(OAc),/BINAP
4.3 Palladium Allyl Quenching Data

Pd(Allyl)Cl Dimer/BINAP Quencher: A solution of Pd(Allyl)Cl Dimer (1.5 mM) and BINAP (1.6 mM) in
acetonitrile was allowed to stir for one hour under argon. This solution was then utilized to make fluorescence
guenching samples.

Pd(Allyl)OAc Dimer/BINAP Quencher: A solution of Pd(Allyl)OAc Dimer was synthesized following literature
procedure.® A solution of Pd(Allyl)OAc Dimer (1.5 mM) and BINAP (1.6 mM) in acetonitrile was allowed to stir
for one hour under argon. This solution was then utilized to make fluorescence quenching samples.

10



[PdAIlylOAC
[Pd(Allyl)CI Dimer] Counts | lo/I
Dimer] Counts lo/I
0mM 43931.1 1
0mM 39540.6 1
0.75 mM 31490.03 | 1.40
0.75 mM 42969.4 0.92
0.375 mM 37325.1 | 1.18
0.375 mM 37601.9 1.05
0.188 mM | 37951.08 | 1.16
0.188 mM 49986.7 0.79
0.094 mM | 38739.03 | 1.13
0.094 mM 44939.3 0.87
0.047 mM | 40242.68 | 1.09
0.047 mM 46110.1 0.86

Table S9: PdAllyl fluorescence quenching data

Fluorescent Quenching of 4CzIPN with Pd(Allyl) Species

1.8
1.6
@ PdAllylCl Dimer/BINAP
S14 .
— @® PdAIllylOAc Dimer/BINAP
1.2
[ ]
........ [ 4 ¢
10
........ . ®
0.8 °
0.6
0 0.1 0.2 mM Pd®Bpecies

0.5

Figure S4: Stern-Volmer plot of 4CzIPN quench with PdAllyl species

5. Additional Mechanism Outlines

Pd(l1) or Pd(l)

pC* ~12V
Pd(l) or Pd(0)
hv +.
PC
+1.52V 0O
©
PC RJ\O

O ~i11v

R” O

0.6

0.7

0.8
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Scheme S1: Hypothetical pre-catalyst reduction pathway

Pd(0)
pC* ~+0.8V

+1.35V
Pd(1)
hv

PC

Pd(0)

Scheme S2: Possible unproductive catalytic pathway

Pd(0)

R Pd I —%> R—Pd(III) hV

x _R j\oe p2d+(m)%>_

co,

Scheme S3: Hypothetical oxidative quenching pathway
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6. Compound Characterizations

5.1 Decarboxylative Allylation Products from Carboxylic Acids and Allyl Methyl Carbonate Synthesized via
General Procedure 2.4.

B < > /= 1-allyl-4-(tert-butyl)cyclohexane (2a). Product volatile, 73% yield determined from crude
u
reaction mixture by q'H NMR with pyridine as the internal standard. Product matched

previously reported literature specification.” tH NMR (500 MHz, CDCl5): Mix of diastereomers (60:40 d.r.): §
5.89-5.72 (m, 1H), 5.08=4.94 (m, 2H), [2.12 (dt) & 1.96 (dt), S2H], 1.83-1.63 (m, 5H), 1.54-1.41 (m, 2H), 1.35—
1.20 (m, 2H), 1.19-1.07 (m, 1H), 0.87-0.85 (m, 9H). 3C NMR (126 MHz, CDCl;) 6 138.8, 138.0, 115.3, 115.1,
48.6, 48.3,42.0, 38.0, 35.8, 33.6, 32.5, 30.3, 27.7, 27.7, 27.4, 27.4, 21.7.

_ tert-butyl (1-phenylpent-4-en-2-yl)carbamate (2b). Isolated 44.3 mg, 85% yield as a light
©/Y\/ yellow amorphous solid. Product matched previously reported literature specification.® 'H
HN<Boc  NMR (500 MHz, CDCls): 6 7.23-7.11 (m, 2H), 7.14-7.04 (m, 3H), 5.69 (ddt, J = 17.2, 10.3,
7.0 Hz, 1H), 5.32-4.66 (m, 2H), 4.30 (broad s, 1H), 3.80 (broad s, 1H), 2.66 (td, J = 16.5, 13.6, 6.6 Hz, 2H), 2.15
(dt, J=13.7, 6.3 Hz, 1H), 2.08-1.94 (m, 1H), 1.30 (s, 9H). 13C NMR (126 MHz, CDCl,): & 155.5, 138.2, 134.3,

129.6, 128.5, 126.5, 118.1, 79.2, 51.2, 40.6, 38.3, 28.4.

Z  N-(1-phenylpent-4-en-2-yl)acetamide (2c). Isolated 26.9 mg, 66% yield as a yellow oil.
HN Product matched previously reported literature specification.® *H NMR (500 MHz, CDCls):
Ac 6 7.33-7.27 (m, 2H), 7.25-7.15 (m, 3H), 6.06-5.54 (m, 1H), 5.30 (s, 1H), 5.27-4.82 (m,

2H), 4.70-4.01 (m, 1H), 2.81 (h, J = 6.5 Hz, 2H), 2.31-2.24 (m, 1H), 2.21-2.00 (m, 1H), 1.92 (s, 3H). 3C NMR
(126 MHz, CDCl3): 6 169.6, 138.0, 134.5, 129.5, 128.6, 126.6, 118.2, 49.6, 40.1, 37.9, 23.6.

tert-butyl (1-(pyridin-2-yl)pent-4-en-2-yl)carbamate (2d). Isolated 41.0 mg, 93% yield as a

m\/ yellow oil. Product matched previously reported literature specification.® *H NMR (500
2N HN<p . MHz, CDCly): 6 8.52 (s, 1H), 7.58 (t, J = 7.7 Hz, 1H), 7.22—6.82 (m, 2H), 5.80 (ddt, J = 17.2,
10.4, 7.1 Hz, 1H), 5.28 (broad s, 1H), 5.05 (dd, J = 13.5, 8.9 Hz, 2H), 4.00 (p, J = 6.9 Hz, 1H), 3.14-2.66 (m, 2H),
2.23 (qt, J = 14.0, 6.7 Hz, 2H), 1.36 (s, 9H). 13C NMR (126 MHz, CDCl3): 6 159.0, 155.5, 149.3, 136.5, 134.8,

124.1,121.5, 117.8, 79.0, 50.6, 42.0, 38.7, 28.3.

_ tert-butyl (1-(4-cyanophenyl)pent-4-en-2-yl)carbamate (2e). Isolated 44.5 mg, 78%
/©/W yield as a white solid. Product matched previously reported literature specification.®

NC HN‘BOC 'H NMR (500 MHz, CDCl3): 6 7.57 (d, J = 7.9 Hz, 2H), 7.30 (d, J = 7.8 Hz, 2H), 5.77 (ddt,

J=17.1,10.2, 7.0 Hz, 1H), 5.22-4.96 (m, 2H), 4.42 (broad s, 1H), 3.90 (broad s, 1H), 2.83 (d, J = 6.8 Hz, 2H),

2.24 (dt, J = 13.3, 6.3 Hz, 1H), 2.13 (dt, J = 14.3, 7.2 Hz, 1H), 1.37 (s, 9H). 13C NMR (126 MHz, CDCl5): & 155.4,
144.2,134.0, 132.2, 130.4, 128.7, 119.1, 118.6, 110.4, 79.6, 51.0, 41.2, 38.4, 28.2.

_ tert-butyl 3-allyl-3,4-dihydroisoquinoline-2(1H)-carboxylate (2f). Isolated 51.3 mg, 94%
©C(\/ yield as a colorless oil. Product matched previously reported literature specification.® 1H
Nigoc  NMR (500 MHz, CDCls): § 7.21-7.14 (m, 2H), 7.11 (d, J = 6.3 Hz, 2H), 5.78 (dq, J = 16.7, 7.8
Hz, 1H), 5.08-4.90 (m, 2H), 4.79 (broad s, 1H), 4.72—4.35 (m, 1H), 4.25 (d, 1H), 3.03 (dd, J = 15.8, 5.8 Hz, 1H),
2.69 (d, J = 15.8 Hz, 1H), 2.46-2.15 (m, 1H), 2.04 (dt, J = 14.2, 7.3 Hz, 1H), 1.50 (s, 9H). 13C NMR (126 MHz,
CDCl5): 6 155.1, 135.3, 133.0, 129.5, 129.1, 126.7, 126.3, 117.3, 80.1, 50.0, 48.4, 43.2, 42.6, 37.0, 36.4, 32.9,

32.4, 28.5.
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\ benzyl (1-(1H-indol-3-yl)pent-4-en-2-yl)carbamate (2g). Isolated 52.7 mg, 79% yield as an
orange oil. 'TH NMR (500 MHz, CDCl5): § 8.14 (broad s, 1H), 7.66 (d, J = 7.5 Hz, 1H), 7.41-
\ 7.32 (m, 6H), 7.24-7.16 (m, 1H), 7.13 (d, /= 7.5 Hz, 1H), 6.97 (broad s, 1H), 5.82 (ddt, J =
NH " 14.1,10.5, 7.0 Hz, 1H), 5.16-5.04 (m, 4H), 4.75 (d, J = 8.4 Hz, 1H), 4.12-4.07 (m, 1H),
Cbz 5 98 (tq, /= 14.7, 6.8, 6.1 Hz, 2H), 2.35 (dt, J = 13.3, 6.2 Hz, 1H), 2.19 (dt, J = 15.0, 7.5 Hz,
1H). 3C NMR (126 MHz, CDCls): & 156.1, 136.3, 134.6, 128.6, 128.2, 122.8, 122.1, 119.6, 119.1, 118.1, 112.0,
111.2, 66.6, 51.2, 38.5, 30.1. HRMS: Calc’d C,;H,,N,0,Na (M+Na) = 357.1579, found 357.1582. IR (film): 2925,
2854, 1700, 1653, 1559, 1521, 1507, 1457, 1430, 1419, 1340, 1260, 1219, 1058, 1027, 913 cm™.

tert-butyl (3-phenylhex-5-en-3-yl)carbamate (2h). Isolated 46.3 mg, 85% yield as a yellow oil.
_—~ H NMR (500 MHz, CDCl5): (mix of rotamers) & 7.43-7.27 (m, 3H), 7.18-7.00 (m, 2H), 5.55

NH (dg, /= 17.2, 8.9, 8.4 Hz, 1H), 5.23 — 4.91 (m, 2H), 4.77 (broad s, 1H), 2.97-2.75 (m, 1H), 2.72

Boc (q,J=7.6 Hz, 1H), 2.68-2.53 (m, 1H), 2.07-1.80 (m, 2H), 1.39 (broad d, 9H), 1.20 (t, J = 7.7
Hz, 2H), 0.70 (t, J = 7.4 Hz, 3H). 13C NMR (126 MHz, CDCls): (mix of rotamers) 6 162.2, 155.5, 133.7, 128.7,
128.2,126.5,125.8,118.7, 82.0, 60.5, 41.6, 31.6, 28.5, 28.4, 8.1. HRMS: Calc’d C;7H,9N,0, (M+NH,) =
293.2229, found 293.2212. IR (film): 3422, 3356, 3287, 2976, 2935, 2880, 1724, 1699, 1494, 1446, 1391, 1365,
1271, 1252, 1170, 1082, 1001, 916 cm™™.

_Bn tert-butyl (2-(benzyloxy)hex-5-en-3-yl)carbamate (2i). Isolated 14.5 mg, 30% yield as a colorless
o oil. 'TH NMR (500 MHz, CDCl): 6 7.53=7.27 (m, 5H), 5.93-5.57 (m, 1H), 5.16—4.93 (m, 2H), 4.79
(d, J=9.6 Hz, 1H), 4.61 (d, J = 11.5 Hz, 1H), 4.38 (d, J = 11.5 Hz, 1H), 3.78-3.29 (m, 2H), 2.31
HN‘Boc (hept, J = 7.0 Hz, 2H), 1.43 (s, 9H), 1.20 (d, / = 6.2 Hz, 3H). 13C NMR (126 MHz, CDCl5): 6 156.2,

138.6, 135.3, 128.3, 127.8, 117.3, 79.3, 74.7, 71.0, 54.6, 37.6, 28.3, 16.3. HRMS: Calc’d
C1gH2sNO3 (M+H) = 306.2069, found 306.2065. IR (film): 3447, 3343, 2978, 2930, 2871, 1718, 1715, 1700,
1507, 1457, 1399, 1366, 1274, 1172, 1066, 993, 916 cm™.

| tert-butyl 4-((tert-butoxycarbonyl)amino)hept-6-enoate (2j). Isolated 51.1 mg, 85%
yield as a yellow oil. 'TH NMR (500 MHz, CDCl5): § 5.82-5.70 (m, 1H), 5.14-4.88 (m,
o _Boc 2H),4.41(d,J=9.3 Hz, 1H), 3.61 (tt, J = 10.6, 5.2 Hz, 1H), 2.27 (t,/ = 7.5 Hz, 2H), 2.20
>|/ (q,/=7.1Hgz, 2H), 1.79 (dtd, J = 15.4, 7.9, 4.9 Hz, 1H), 1.61 (p, / = 8.0 Hz, 1H), 1.43 (s,
O 9H), 1.41 (s, 9H). 13C NMR (126 MHz, CDCl3): 6 172.8, 154.8, 134.1, 118.0, 80.4, 78.9,
50.0, 39.6, 32.3, 29.4, 28.3, 27.9. HRMS: Calc’d C;5H,9NO,Na (M+Na) = 322.1994, found 322.1981. IR (film):
3354, 2978, 2933, 1717, 1691, 1525, 1452, 1392, 1367, 1251, 1220, 1170, 1053, 993, 914 cm™™.

N
H

_ benzyl oct-1-en-4-ylcarbamate (2k). Isolated 42.6 mg, 81% yield as a light yellow oil.
/\/\(\/ Product matched previously reported literature specification.® *H NMR (500 MHz, CDCls):

HN<cbz  67.56-7.28 (m, 5H), 5.77 (dq, J = 16.6, 7.5 Hz, 1H), 5.25-4.90 (m, 2H), 4.57 (d, J = 9.0 Hz,
1H), 3.71 (g, J = 7.3 Hz, 1H), 2.23 (ddt, J = 42.2, 14.2, 6.7 Hz, 2H), 1.49 (dd, J = 11.2, 5.7 Hz, 1H), 1.43-1.18 (m,
6H), 0.90 (d, J = 6.1 Hz, 3H). 3C NMR (126 MHz, CDCl5): 6 156.1, 136.8, 134.4, 128.6, 128.2, 117.9, 66.6, 50.8,
39.6,34.4,28.2,22.7,14.1.

tert-butyl (5-methylhept-1-en-4-yl)carbamate (2l). Isolated 33.1 mg, 73% vyield as a colorless
\)\(\/ oil. 'H NMR (500 MHz, CDCls): (mix of rotamers) & 5.76 (ddtd, J = 17.0, 9.7, 7.1, 2.5 Hz, 1H),
HN 5.09-4.99 (m, 2H), 4.42-4.24 (m, 1H), 3.69-3.48 (m, 1H), 2.30-1.98 (m, 2H), 1.53-1.44 (m,

Boc  2H), 1.42 (s, 9H), 1.22-1.01 (m, 1H), 0.93-0.80 (m, 6H). 13C NMR (126 MHz, CDCl3): (mix of
rotamers) & 155.9, 135.3, 117.2, 117.1, 79.0, 54.3, 53.4, 38.4, 38.0, 37.7, 36.2, 28.5, 26.4, 25.2, 15.3, 14.1,
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11.8. HRMS: Calc’d C13H,4NO; (M-H) = 226.1807, found 226.1811. IR (film): 2965, 2933, 1734, 1700, 1696,
1684, 1653, 1559, 1539, 1521, 1517, 1490, 1465, 1437, 1248, 1219, 1175 cm™.

N-(5-methylhept-1-en-4-yl)acetamide (2m). Isolated 19.0 mg, 56% yield as a colorless oil. *H

\)\(\/ NMR (500 MHz, CD3CN): (mix of diastereomers, d.r. 56:44) 6 6.12 (broad d, 1H), 5.86-5.65

HN. (m, 1H), 5.11-4.90 (m, 2H), [3.89 (tt, J = 9.5, 4.9 Hz) & 3.77 (tdd, J = 9.6, 5.8, 4.1 Hz) S1H],

Ac 2.32-2.19 (m, 1H), 2.15-1.98 (m, 1H), 1.83 (d, 3H), [1.46 (dtd, J = 13.0, 6.9, 6.3, 2.6 Hz) &

1.37 (tt, J = 13.1, 7.3 Hz) $2H], 1.18-1.02 (m, 1H), 0.94-0.81 (m, 6H). 3C NMR (126 MHz, CD;CN): (mix of
diastereomers) 6 170.3, 170.1, 137.1, 136.9, 116.9, 116.8, 53.5, 52.5, 39.2, 39.0, 37.8, 36.3, 27.0, 26.0, 23.1,
15.5, 14.5, 12.0, 11.9. HRMS: Calc’d C;oH1gNONa (M+Na) = 192.1364, found 192.1373. IR (film): 3287, 3077,
2963, 2933, 2876, 1646, 1554, 1457, 1437, 1374, 1297, 1150, 993, 958, 913 cm™.

Boc tert-butyl (1-allylcyclopropyl)carbamate (2n). Isolated 8.4 mg, 21% yield as a colorless oil.
HN ~ Product matched previously reported literature specification.® *H NMR (500 MHz, CDCl3): &
K\/ 5.89-5.69 (m, 1H), 5.15-4.95 (m, 2H), 4.86 (broad s, 1H), 2.30 (broad d, 2H), 1.43 (s, 9H), 0.73
(broad t, 2H), 0.64 (broad t, 2H). 3C NMR (126 MHz, CDCls): 6 155.7, 135.2, 117.3, 79.0, 40.6, 32.9, 28.2, 13.0.

Boc tert-butyl (1-allylcyclobutyl)carbamate (20). Isolated 39.4 mg, 93% yield as a colorless oil. *H
“NH NMR (500 MHz, CDCl5): § 5.77 (ddt, J = 16.0, 11.6, 7.3 Hz, 1H), 5.13-5.07 (m, 2H), 4.61 (broad s,
|j/\¢ 1H), 2.50 (d, J = 7.3 Hz, 2H), 2.35-2.12 (m, 2H), 2.00 (ddd, J = 12.7, 9.2, 3.7 Hz, 2H), 1.87 (ddq, J
=14.1,9.4, 4.0 Hz, 1H), 1.81-1.68 (m, 1H), 1.43 (s, 9H). 3C NMR (126 MHz, CDCl3): & 154.2,
134.1, 118.5, 79.1, 55.6, 42.2, 32.1, 28.7, 14.2. HRMS: Calc’d C;,H,5N,0, (M+NH,) = 229.1916, found 229.1925.
IR (film): 3352, 3076, 2978, 2937, 1717, 1696, 1507, 1391, 1365, 1278, 1250, 1172, 1066, 995, 914 cm™.

tert-butyl (1-allylcyclopentyl)carbamate (2p). Isolated 40.5 mg, 90% yield as an amorphous
NH__ colorless solid. *H NMR (500 MHz, CDCl;): & 5.86-5.65 (m, 1H), 5.10-4.91 (m, 2H), 4.42 (broad
6\/ s, 1H), 2.48 (d, J = 7.5 Hz, 2H), 1.89-1.77 (m, 2H), 1.76-1.64 (m, 2H), 1.65-1.55 (m, 4H), 1.41 (s,
9H). 13C NMR (126 MHz, CDCl5): 6 154.8, 134.9, 117.7, 79.0, 63.3, 42.0, 37.7, 28.5, 23.4. HRMS:
Calc’d Cy3H,3NO,Li (M+Li) = 232.1889, found 232.1887. IR (film): 3448, 3357, 3075, 2976, 2872, 1718, 1695,
1517, 1490, 1452, 1390, 1365, 1276, 1245, 1172, 1091, 989, 912 cmL.

Boc<

tert-butyl (1-allylcyclohexyl)carbamate (2q). Isolated 40.7 mg, 84% yield as a colorless oil. *H
NH NMR (500 MHz, CDCl,): & 5.76 (ddt, J = 17.6, 10.5, 7.4 Hz, 1H), 5.14—4.82 (m, 2H), 4.25 (broad

s, 1H), 2.44 (d, J = 7.6 Hz, 2H), 1.91 (d, J = 13.3 Hz, 2H), 1.60-1.43 (m, 5H), 1.42 (s, 9H), 1.36—

1.17 (m, 3H). 13C NMR (126 MHz, CDCls): 6 154.5, 134.2, 118.1, 78.6, 54.3, 35.0, 28.4, 25.8,

21.7. HRMS: Calc’d C;4H,5sNO;Na (M+Na) = 262.1783, found 262.1786. IR (film): 3450, 3366,
3075, 2977, 2931, 2858, 1722, 1700, 1496, 1448, 1390, 1365, 1248, 1220, 1167, 1086, 973, 913 cm™™.

Boc<

o (hex-5-en-3-yloxy)benzene (2r). Isolated 21.3 mg, 60% yield as a colorless oil. 'H NMR (500
©/ MHz, CDCl3): § 7.26-7.18 (m, 2H), 6.93-6.85 (m, 3H), 5.84 (ddt, J = 17.2, 10.0, 7.0 Hz, 1H),
5.19-4.94 (m, 2H), 4.20 (p, J = 5.8 Hz, 1H), 2.40 (dtdd, J = 15.6, 14.4, 7.1, 5.8 Hz, 2H), 1.76—
| 1.62 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H). 3C NMR (126 MHz, CDCl5): & 158.6, 134.5, 129.5, 120.6,
117.3,116.1, 78.8, 37.9, 26.5, 9.6. HRMS: Calc’d C;,H,00N (M+NH,) = 194.1545, found 194.1535. IR (film):
2971, 2331, 1700, 1653, 1599, 1559, 1496, 1241, 1220 cm™.

- (1-methoxybut-3-en-1-yl)benzene (2s). Isolated 10.0 mg, 31% yield as a colorless oil. Product

(e
©)\|\ matched previously reported literature specification.* 'TH NMR (500 MHz, CD3CN): 6 7.39-7.34
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(m, 2H), 7.31-7.25 (m, 3H), 5.82-5.71 (m, 1H), 5.04—4.93 (m, 2H), 4.20 (dd, J = 7.3, 5.9 Hz, 1H), 3.15 (s, 3H),
2.56-2.47 (m, 1H), 2.38 (dtt, J = 14.3, 7.2, 1.3 Hz, 1H). 13C NMR (126 MHz, CD5CN): & 143.0, 136.1, 129.3, 128.5,
127.7,117.1, 84.3, 56.7, 42.9.

(but-3-en-1-yloxy)benzene (2t). Isolated 9.6 mg, 32% vyield as a colorless oil. Product
matched previously reported literature specification.’? 1H NMR (500 MHz, CDCl5): 6 7.38—
7.24 (m, 2H), 7.02-6.87 (m, 3H), 5.92 (ddt, J = 17.1, 10.3, 6.7 Hz, 1H), 5.23-5.07 (m, 2H),
4.02 (t,J=6.7 Hz, 2H), 2.55 (qt, /= 6.7, 1.4 Hz, 2H). 3C NMR (126 MHz, CDCl3): 6 159.0, 134.6, 129.6, 120.9,
117.3,114.9, 67.3, 33.8.

0]

¥

@) 2-allyltetrahydrofuran (2u). Product volatile, 83% yield determined from crude reaction mixture
by g*H NMR with pyridine internal reference standard. Product matched previously reported
literature specification.’® 'TH NMR (500 MHz, CDCls): 6 5.93-5.79 (m, 1H), 5.16—4.99 (m, 2H),
3.85-3.76 (m, 2H), 3.71-3.59 (m, 1H), 2.03-1.94 (m, 6H).

)

2-allyltetrahydro-2H-pyran (2v). Isolated 10.9 mg, 43% vyield as a colorless oil. Product matched
previously reported literature specification.** *H NMR (500 MHz, CDCls): 6 5.77 (ddt, J = 17.2,
10.2, 7.0 Hz, 1H), 5.05-4.91 (m, 2H), 3.91 (ddt, J = 11.5, 4.2, 1.9 Hz, 1H), 3.36 (td, /= 11.7, 2.5
Hz, 1H), 3.28-3.21 (m, 1H), 2.25-2.17 (m, 1H), 2.15-2.06 (m, 1H), 1.78-1.72 (m, 1H), 1.54 (ddt, J = 14.5, 4.6,
1.9 Hz, 1H), 1.46-1.37 (m, 2H), 1.26-1.15 (m, 2H). 13C NMR (126 MHz, CDCl3): § 135.3, 116.7, 68.8, 41.3, 31.6,
30.5, 26.2, 23.6.

3

but-3-ene-1,1-diyldibenzene (2w). Isolated 30.2 mg, 72% yield as a colorless oil. Product
matched previously reported literature specification.’ TH NMR (500 MHz, CDCl5): 6 7.41—
7.26 (m, 10H), 5.81 (ddt, J = 17.0, 10.2, 6.8 Hz, 1H), 5.12 (dq, J = 17.1, 1.6 Hz, 1H), 5.04 (ddt, J
‘ =10.2, 2.3, 1.2 Hz, 1H), 4.14-4.05 (m, 1H), 2.91 (ddt, J = 8.0, 6.7, 1.4 Hz, 2H). 3C NMR (126
MHz, CDCl5): 6 144.6, 137.0, 129.1, 128.5, 128.1, 126.3, 116.4, 51.4, 40.1.

W,
\

Z  1-isobutyl-4-(pent-4-en-2-yl)benzene (2x). Isolated 24.6 mg, 62% yield as a colorless oil. Contains
~5% alkene product, 1-isobutyl-4-vinylbenzene. Product 2x matched previously reported
literature specification.'® 'TH NMR (500 MHz, CDCl5): 6 7.08 (m, 4H), 5.78-5.66 (m, 1H), 5.03—4.92
(m, 2H), 2.76 (h, J = 7.1 Hz, 1H), 2.49-2.42 (m, 2H), 2.42 — 2.33 (m, 1H), 2.26 (dtd, J = 13.9, 7.6, 1.2
Hz, 1H), 1.85 (dh, J = 13.5, 6.7 Hz, 1H), 1.24 (dd, J = 7.0, 1.1 Hz, 3H), 0.90 (d, J = 6.5 Hz, 6H). 13C
NMR (126 MHz, CDCls): 6 144.4,139.3, 137.5, 129.1, 126.8, 115.9, 45.2, 42.9, 39.5, 30.4, 22.6,

{Qé

N

1.6.

1-(2-methylpent-4-en-2-yl)-4-nitrobenzene (2y). Isolated 24.3 mg total, 27% vyield allylated
product 2y and 23% vield alkane product 1-isopropyl-4-nitrobenzene (2y’). Allylated product
matched previously reported literature specification.!>*H NMR (500 MHz, CDCl5): (2y & 2y’) 6
8.18-8.13 (m, 2y & 2y’, 4H), 7.51— 7.47 (m, 2y, 2H), 7.40-7.34 (m, 2y’, 2H), 5.57-5.42 (m, 2y, 1H),
5.01-4.92 (m, 2y, 2H), 3.02 (hept, J = 6.9 Hz, 2y’, 1H), 2.39 (dd, J = 7.3, 1.3 Hz, 2y, 2H), 1.35 (s, 2y,

NO, 6H), 1.29 (d, J = 6.9 Hz, 2y’, 2H). 3C NMR (126 MHz, CDCl,): (2y & 2y’) 6 157.2, 156.7, 134.3,
127.4,127.0, 123.8, 123.4, 118.1, 48.7, 38.6, 34.4, 28.5, 23.7.

2

(2-methylpent-4-en-2-yl)benzene (2z). Isolated an average of 15.3 mg, 48% yield over two
reactions as a colorless oil. Product matched previously reported literature specification. 'H
NMR (500 MHz, CDCl3): 6 7.39-7.26 (m, 4H), 7.22-7.15 (m, 1H), 5.56 (ddt, /= 17.3, 10.1, 7.2
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Hz, 1H), 5.00—4.92 (m, 2H), 2.40-2.35 (m, 2H), 1.32 (s, 6H). 13C NMR (126 MHz, CDCl;): & 149.4, 135.7, 128.2,
126.0, 125.7, 117.0, 48.8, 37.7, 28.4, 22.0.

2-(but-3-en-1-yl)benzo[b]thiophene (2aa). Isolated 11.8 mg, 31% yield as a colorless oil.
S /  Product matched previously reported literature specification.’” 'H NMR (500 MHz,
p CDCly): 6 7.86 (ddd, J = 8.1, 3.4, 1.0 Hz, 1H), 7.75 (ddd, J = 15.6, 7.8, 1.2 Hz, 1H), 7.44-7.32
(m, 2H), 7.12 (s, 1H), 5.94 (ddt, J = 16.9, 10.2, 6.5 Hz, 1H), 5.12 (dg, J = 17.2, 1.9 Hz, 1H),
5.04 (ddt, J =10.0, 2.8, 1.4 Hz, 1H), 2.98-2.92 (m, 2H), 2.53 (tdd, J = 7.6, 6.5, 1.2 Hz, 2H). 13C NMR (126 MHz,
CDCl5): 6 140.8, 139.4, 138.4, 136.6, 124.5, 124.2, 123.3, 122.0, 121.6, 115.6, 33.6, 28.5.

(2-methylpent-4-en-1-yl)benzene (2bb). Isolated an average of 16.4 mg, 46% yield over two

reactions as a colorless oil. Product matched previously reported literature specification.'® 'H

NMR (500 MHz, CDCls): & 7.32-7.27 (m, 2H), 7.22-7.15 (m, 3H), 5.89-5.77 (m, 1H), 5.07-5.01

(m, 2H), 2.68 (dd, J = 13.4, 6.1 Hz, 1H), 2.44-2.32 (m, 1H), 2.14 (dddd, J = 13.7, 6.9, 5.5, 1.4 Hz,
1H), 2.00-1.92 (m, 1H), 1.89-1.79 (m, 1H), 0.89 (d, J = 6.6 Hz, 3H). 3C NMR (126 MHz, CDCl5): § 141.5, 137.5,
129.3,128.3,125.8,116.1, 43.2,41.1, 35.2, 19.6.

Boc. tert-butyl (2-methylpent-4-en-1-yl)carbamate (2cc). Isolated 25.9 mg, 65% yield as a
H colorless oil. 'TH NMR (500 MHz, CDCl5): 6 5.77 (ddt, = 17.1, 10.0, 7.1 Hz, 1H), 5.06—4.96
(m, 2H), 4.56 (broad s, 1H), 3.08 (dt, J=12.9, 6.3 Hz, 1H), 2.94 (dt, J = 13.4, 6.6 Hz, 1H),
2.10 (dt, J=13.4, 6.4 Hz, 1H), 1.90 (dt, J = 14.4, 7.4 Hz, 1H), 1.69 (dp, /= 11.6, 5.7, 4.7 Hz, 1H), 1.44 (s, 9H), 0.90
(d, J=6.7 Hz, 3H). 13C NMR (126 MHz, CDCl5): 6 156.2, 136.8, 116.5, 79.3, 46.2, 38.8, 33.9, 28.4, 17.3. HRMS:
Calc’d C11H,:NO,Na (M+Na) = 222.1470, found 222.1461. IR (film): 2975, 2928, 1700, 1680, 1653, 1159, 1507,
1219, 1174 cm™.

_ tert-butyl 4-allylpiperidine-1-carboxylate (2dd). Isolated 23.8 mg, 53% yield as a colorless
Boc—N<:>—/- oil. Product matched previously reported literature specification.’® *H NMR (500 MHz,

CDCl3): & 5.81-5.70 (m, 1H), 5.03-4.92 (m, 2H), 4.06 (broad s, 1H), 3.35 (t, J = 5.5 Hz, 2H),
2.72-2.61 (broad m, 1H), 1.99 (t, J = 7.0 Hz, 1H), 1.68-1.61 (m, 1H), 1.58-1.53 (m, 1H), 1.52-1.47 (m, 2H), 1.44
(s, 9H), 1.08 (qd, 2H).13C NMR (126 MHz, CDCl5): & 155.0, 136.7, 115.7, 79.3, 41.0, 36.1, 32.0, 28.6, 24.6.

2-((4,4-dimethylhept-6-en-1-yl)oxy)-1,4-dimethylbenzene (2ee). Isolated 38.7 mg,
o\/\></\ 78% vyield as a colorless oil. 'TH NMR (500 MHz, CDCl5): § 7.03 (d, J = 7.4 Hz, 1H),

6.73-6.63 (m, 2H), 5.86 (ddt, J = 17.5, 10.3, 7.4 Hz, 1H), 5.11-4.98 (m, 2H), 3.93 (t,

J=6.6 Hz, 2H), 2.34 (s, 3H), 2.21 (s, 3H), 2.02 (d, /= 7.5 Hz, 2H), 1.79 (dq, / = 13.2,

6.7 Hz, 2H), 1.42-1.35 (m, 2H), 0.93 (s, 6H). 13C NMR (126 MHz, CDCl;): 6 157.5,
136.8, 136.0, 130.7, 124.0, 121.0, 117.2,112.4, 69.0, 46.8, 38.2, 33.3, 27.4, 24.6, 21.7, 16.2. HRMS: Calc’d
C17H»50 (M-H) = 245.1905, found 245.1909. IR (film): 3074, 2954, 2925, 2868, 1616, 1586, 1509, 1471, 1414,
1387, 1285, 1265, 1158, 1130, 1039, 997,912 cm™2.

(4aR,6aS,6bR,8aR,10S,12aS,12bR,14bR)-2-allyl-10-hydroxy-
2,4a,6a,6b,9,9,12a-heptamethyl-
1,3,4,4a,5,6,6a,6b,7,8,80,9,10,11,12,12a,12b,14b-octadecahydropicen-
13(2H)-one (2ff). Isolated 68.5 mg, 73% vyield as a colorless oil. 'TH NMR (500
MHz, CDCl;): (mix of rotamers) 6 5.86-5.68 (m, 1H), 5.61-5.53 (m, 1H), 5.07—
4.94 (m, 2H), 3.21 (dd, J = 11.3, 5.2 Hz, 1H), 2.78 (dt, J = 13.5, 3.2 Hz, 1H), 2.33
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(s, 1H), 2.21-1.94 (m, 3H), 1.92 (d, J = 7.5 Hz, 1H), 1.81 (tt, J = 13.7, 3.9 Hz, 1H), 1.71-1.54 (m, 5H), 1.51-1.37 (m,
4H), 1.36 (s, 3H), 1.31-1.23 (m, 3H), 1.20-1.14 (m, 2H), 1.12 (s, 6H), 1.05 (dt, J = 13.6, 3.4 Hz, 1H), 1.00 (s, 3H),
0.98-0.89 (m, 2H), 0.89-0.82 (m, 6H), 0.80 (s, 3H). 3C NMR (126 MHz, CDCl5): (mix of rotamers) 6 200.5,
200.4,170.6, 170.5, 134.9, 134.8, 128.4, 128.3, 128.2,117.4, 117.3, 78.9, 61.9, 55.1, 55.1, 50.3, 47.3, 47.0,
455,43.5,43.5,43.3,42.8,41.5,41.0, 39.6, 37.2, 36.2, 36.0, 34.1, 33.7, 33.5, 33.0, 32.9, 32.9, 32.7, 32.4, 32.3,
29.6, 28.9, 28.9, 28.2, 27.5, 26.8, 26.6, 26.6, 26.5, 23.5, 22.5, 21.4, 18.9, 17.6, 16.5, 15.7. HRMS: Calc’d
C3,H400;, (M-H) = 465.3733, found 465.3721. IR (film): 2968, 2949, 2926, 2866, 1653, 1648, 1636, 1617, 1457,
1387, 1260, 1218, 1210, 1134, 1091, 1044, 994, 913, 801, 791, 785, 779, 775, 767, 744 cm™.

| hex-5-en-1-ylcyclohexane (2gg). Product is commercially available. Yield found the be 15% by g'H
NMR with pyridine internal standard from the crude DcA reaction mixture. Allylated product and
alkane product were isolated together. See Section 8 for 'H and 3C spectra.

5.2 Allylic and Benzylic Carbonates
Allylic carbonates 3b, 3c, 3d, 3e, 3f, 3i, 3p were made previously in our lab.2°

o but-3-en-2-yl methyl carbonate (3e’). General procedure 2.1 provided the allylic carbonate
~ )l\ _ from but-3-en-2-ol. Product matched previously reported literature specification.?! TH NMR
o 0 (500 MHz, CDCl5): 6 5.92-5.80 (m, 1H), 5.35-5.25 (dt, 1H), 5.22-5.14 (m, 2H), 3.78 (s, 3H),
1.37 (d, 3H). 3C NMR (126 MHz, CDCl5): 6 155.3, 137.2, 116.7, 75.4, 55.2, 20.2.

methyl oct-1-en-3-yl carbonate (3g). General procedure 2.2 was used to make the allylic
)O]\ /(G/ alcohol, oct-1-en-3-ol, from hexanal. General procedure 2.1 provided the allylic carbonate
o7 o Z from oct-1-en-3-ol. Product matched previously reported literature specification.?2 *H NMR
(500 MHz, CDCl5): & 5.86-5.74 (m, 1H), 5.30 (dt, 1H), 5.20 (dt, 1H), 5.04 (q, 1H), 3.78 (s, 3H), 1.75-1.55 (m, 2H),
1.40-1.23 (m, 6H), 0.88 (t, 3H). 13C NMR (126 MHz, CDCl5): 6 155.5, 136.2, 117.5, 79.8, 54.8, 34.3, 31.7, 24.8,
22.6,14.1.

o (Z)-methyl pent-2-en-1-yl carbonate (3h). General procedure 2.1 provided the allylic
- )j\ /\/( carbonate from (Z)-pent-2-en-1-ol. Product matched previously reported literature
o 0 specification.?3 'H NMR (500 MHz, CDCl;): § 5.72-5.59 (m, 1H), 5.59-5.44 (m, 1H), 4.74-

4.60 (m, 2H), 3.77 (s, 3H), 2.19-2.04 (m, 2H), 1.03-0.91 (t, 3H). 13C NMR (126 MHz, CDCl3): & 156.2, 138.1,
122.5, 64.0, 55.1, 21.3, 14.4.

0 cyclopent-2-en-1-yl methyl carbonate (3j). The allylic alcohol, cyclopent-2-en-1-ol, was
- )I\ Q synthesized from the corresponding enone using previously reported procedure for the

o © Luche reduction.?* General procedure 2.1 provided the allylic carbonate. Product matched
previously reported literature specification.?3 *H NMR (500 MHz, CDCls): 6 6.17-6.12 (m, 1H), 5.90-5.84 (m,
1H), 5.66-5.58 (m, 1H), 3.77 (s, 3H), 2.60-2.47 (m, 1H), 2.38-2.22 (m, 2H), 1.97-1.86 (m, 1H). 13C NMR (126
MHz, CDCls): 6 155.7, 138.7, 128.8, 84.4, 54.6, 31.2, 29.8.

methyl (1-phenylallyl) carbonate (3k). General procedure 2.2 was used to make the allylic
alcohol, 1-phenylprop-2-en-1-ol, from benzaldehyde. General procedure 2.1 provided the

o allylic carbonate from 1-phenylprop-2-en-1-ol. Product matched previously reported
\OJ\O =

literature specification.?2*™H NMR (500 MHz, CDCls): 6 7.44-7.29 (m, 5H), 6.12-5.98 (m, 2H),
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5.35 (dt, 1H), 5.28 (dt, 1H), 3.79 (3H). 13C NMR (126 MHz, CDCl5): & 155.2, 138.4, 135.4, 128.8, 128.6, 127.2,
117.6, 80.8, 55.0.

Bu 1-(4-(tert-butyl)phenyl)allyl methyl carbonate (3l). General procedure 2.2 was used to make
the allylic alcohol, 1-(4-(tert-butyl)phenyl)prop-2-en-1-ol, from 4-tertbutylbenzaldehyde.
General procedure 2.1 provided the allylic carbonate from 1-(4-(tert-butyl)phenyl)prop-2-
0 en-1-ol. Product matched previously reported literature specification.?2'H NMR (500 MHz,
N0~ N7 CDCh): 6 7.41-7.36 (m, 2H), 7.33-7.27 (m, 2H), 6.10-5.99 (m, 2H), 5.39-5.31 (m, 1H), 5.29-

5.23 (m, 1H), 3.77 (s, 3H), 1.31 (s, 9H). 13C NMR (126 MHz, CDCl;): & 155.4, 152.7, 135.7,
135.1, 126.7, 125.5, 117.1, 80.0, 54.7, 34.9, 31.2.

methyl (1-(naphthalen-2-yl)allyl) carbonate (3m). General procedure 2.2 was used to make

O the allylic alcohol, 1-(naphthalen-2-yl)prop-2-en-1-ol, from 2-naphthaldehyde. General
O procedure 2.1 provided the allylic carbonate from 1-phenylprop-2-en-1-ol. Product matched
o previously reported literature specification.?? TH NMR (500 MHz, CDCl5): 6 7.77-7.58 (m, 4H),
Z
~o"

7.41-7.26 (m, 3H), 6.17-6.07 (m, 1H), 6.04-5.89 (m, 1H), 5.28 (dt, 1H), 5.17 (dt, 1H), 3.62 (s,
3H). 13C NMR (126 MHz, CDCls): 6 155.2, 135.9, 135.7, 133.4, 133.3, 128.7, 128.3, 127.8,
126.5, 126.5, 126.4, 124.8, 117.9, 80.5, 55.4.

1-(2-methoxyphenyl)allyl methyl carbonate (3n). General procedure 2.2 was used to make

_ the allylic alcohol, 1-(2-methoxyphenyl)prop-2-en-1-ol, from 2-methoxybenzaldehyde.
0] (6) . .
- )j\ P General procedure 2.1 provided the allylic carbonate from 1-(2-methoxyphenyl)prop-2-
O en-1-ol. Product matched previously reported literature specification.?6 'H NMR (500
MHz, CDCls): 6 7.36 (dd, J = 7.6, 1.7 Hz, 1H), 7.32-7.26 (m, 2H), 6.97 (t, J = 7.5 Hz, 1H), 6.89 (d, J = 8.2 Hz, 1H),
6.05 (ddd, J = 16.6, 10.4, 5.8 Hz, 1H), 5.31 (dt, J = 17.2, 1.4 Hz, 1H), 5.21 (dt, J = 10.4, 1.3 Hz, 1H), 3.85 (s, 3H),
3.78 (s, 3H). 3C NMR (126 MHz, CDCl5): 6 156.6, 155.2, 135.5, 129.5, 127.4, 127.0, 120.9, 116.7, 110.9, 74.7,
55.7, 54.9.

1-(2-fluorophenyl)allyl methyl carbonate (30). General procedure 2.2 was used to make the
allylic alcohol, 1-(2-fluorophenyl)prop-2-en-1-ol, from 2-fluorobenzaldehyde. General
o F procedure 2.1 provided the allylic carbonate from 1-(2-fluorophenyl)prop-2-en-1-ol.
\OJ\O Z  Product matched previously reported literature specification.26 *H NMR (500 MHz, CDCl5): &
7.41 (td, J = 7.5, 1.8 Hz, 1H), 7.38-7.26 (m, 1H), 7.19-7.11 (m, 1H), 7.06 (ddd, J=9.7, 8.2, 1.2
Hz, 1H), 6.39 (dd, J = 6.1, 1.5 Hz, 1H), 6.06 (ddd, J = 16.8, 10.4, 6.0 Hz, 1H), 5.36 (dqg, /= 17.2, 1.0 Hz, 1H), 5.29
(dt, J=10.4, 1.2 Hz, 1H), 3.79 (s, 3H). 13C NMR (126 MHz, CDCl5): & 160.1 (d, J = 248.6 Hz), 154.9, 134.7, 130.2
(d, J = 8.4 Hz), 128.3 (d, J = 3.9 Hz), 125.9 (d, J = 13.5 Hz), 124.5 (d, J = 3.9 Hz), 117.9, 115.8 (d, 21.5 Hz), 74.3,
55.0.

(E)-dodeca-1,4-dien-3-yl methyl carbonate (3q). General procedure 2.2 was used to make
(e the allylic alcohol, (E)-dodeca-1,4-dien-3-ol, from (E)-dec-2-enal. General procedure 2.1
0O 7 provided the allylic carbonate from (E)-dodeca-1,4-dien-3-ol. 'H NMR (500 MHz, CDCl3): 6
\oJ\o Z 5.92-5.74 (m, 2H), 5.52-5.43 (m, 2H), 5.34-5.19 (m, 2H), 3.77 (s, 3H), 2.05 (g, J = 7.5 Hz, 2H),
1.37 (p, J = 6.9 Hz, 2H), 1.32-1.21 (m, 8H), 0.88 (t, J = 6.8 Hz, 3H). 13C NMR (126 MHz, CDCl5):
6 155.2,136.4, 135.5, 126.3, 117.5, 79.5, 54.8, 32.4, 31.9, 29.2, 29.2, 28.9, 22.8, 14.2. HRMS: Calc’d C14H,303
(M-H) = 239.1647, found 239.1636. IR (film): 2956, 2927, 2856, 1751, 1700, 1647, 1559, 1507, 1465, 1437,
1262, 966, 934 cm™.
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0O methyl (naphthalen-2-ylmethyl) carbonate (3r). General procedure 2.1 provided the
\OJ\O benzylic carbonate from naphthalen-2-ylmethanol. Product matched previously
reported literature specification.?” 'H NMR (500 MHz, CDCl5): & 7.88-7.80 (m, 4H),
7.55-7.44 (m, 3H), 5.33 (s, 2H), 3.81 (s, 3H). 13C NMR (126 MHz, CDCl,): 6 156.7,
133.4,133.3,132.8, 128.6, 128.2,127.9, 127.6, 126.5, 126.5, 125.9, 69.9, 55.1.

o methyl (naphthalen-1-ylmethyl) carbonate (3s). General procedure 2.1 provided the
~ J\O ‘ benzylic carbonate from naphthalen-1-ylmethanol. Product matched previously
O reported literature specification.?2 1H NMR (500 MHz, CDCl3): 6 8.15-7.98 (m, 1H),
7.98-7.79 (m, 2H), 7.65—7.38 (m, 4H), 5.64 (s, 2H), 3.80 (s, 3H). 13C NMR (126 MHz,
CDCl3): 6 155.9, 133.9, 131.7, 130.9, 129.8, 128.9, 127.9, 126.9, 126.1, 125.4, 123.6, 68.1, 55.0.

methyl (phenanthren-9-ylmethyl) carbonate (3t). General procedure 2.3 provided
)o]\ phenanthren-9-yImethanol from phenanthrene-9-carbaldehyde. General procedure 2.1
~o7 o O provided the benzylic carbonate from phenanthren-9-ylmethanol. 'H NMR (500 MHz,
CDCl3): 6 8.74 (dd, J =7.4, 1.9 Hz, 1H), 8.68 (d, J = 8.3 Hz, 1H), 8.13-8.02 (m, 1H), 7.90
O (dd,J=7.9, 1.4 Hz, 1H), 7.87 (s, 1H), 7.75-7.64 (m, 3H), 7.61 (ddd, J = 8.0, 6.8, 1.2 Hz,
1H), 5.69 (s, 2H), 3.82 (s, 3H). 13C NMR (126 MHz, CDCl5): 6 155.9, 131.2, 130.9, 130.8,
130.3,129.3,129.1, 128.8, 127.5, 127.2, 127.0, 126.9, 124.3, 123.4, 122.7, 68.5, 55.1. HRMS: Calc’d C;7H1305
(M-H) = 265.0865, found 265.0872. IR (film): 2974, 1751, 1696, 1684, 1653, 1559, 1534, 1507, 1465, 1395,
1268, 1219 cm™.

0. .0 anthracen-9-ylmethyl methyl carbonate (3u). General procedure 2.3 provided anthracen-9-
- \f ylmethanol from anthracene-9-carbaldehyde. General procedure 2.1 provided the benzylic
O carbonate from anthracen-9-ylmethanol. *H NMR (500 MHz, CDCl3): 6 8.53 (s, 1H), 8.39 (dq,
J=8.9, 1.0 Hz, 2H), 8.04 (ddt, J = 8.5, 1.4, 0.7 Hz, 2H), 7.59 (ddd, J = 8.9, 6.6, 1.4 Hz, 2H),
OOO 7.54-7.46 (m, 2H), 6.24 (s, 2H), 3.80 (s, 3H). 13C NMR (126 MHz, CDCl3): 6 155.2, 131.5,
131.3,129.7,129.3,127.0, 125.3, 124.1, 62.5, 55.1. HRMS: Calc’d C17H1403 (M+) = 266.0943,
found 266.0945. IR (film): 3065, 1749, 1704, 1680, 1653, 1559, 1534, 1507, 1457, 1267, 1258, 936 cm™.

o furan-2-ylmethyl methyl carbonate (3v). General procedure 2.1 provided the benzylic
~ )l\ carbonate from furan-2-ylmethanol. Product matched previously reported literature
o O/\@ specification.22 TH NMR (500 MHz, CDCls): & 7.50 (dt, J = 1.6, 0.8 Hz, 1H), 7.40 (t, J = 1.7 Hz,
1H), 6.45 (dd, J = 1.8, 0.8 Hz, 1H), 5.04 (s, 2H), 3.78 (s, 3H). 13C NMR (126 MHz, CDCl5): &
155.4, 148.7, 143.4, 111.3, 110.5, 61.2, 54.8.

furan-3-ylmethyl methyl carbonate (3w). General procedure 2.1 provided the benzylic
\ )j\ carbonate from furan-3-ylmethanol. Product matched previously reported literature
0o O/\CO specification.°*H NMR (500 MHz, CDCls): & 7.59-7.43 (m, 1H), 7.40 (t, J = 1.7 Hz, 1H),
= 6.46 (dd, J=1.9, 0.9 Hz, 1H), 5.04 (s, 2H), 3.79 (s, 3H). 3C NMR (126 MHz, CDCl5): 6 155.9,
143.6, 142.1, 119.4, 110.6, 61.1, 55.1.

0O

tert-butyl 2-(((methoxycarbonyl)oxy)methyl)-1H-pyrrole-1-carboxylate (3x). General
g procedure 2.3 provided tert-butyl 2-(hydroxymethyl)-1H-pyrrole-1-carboxylate from tert-
o O/\Q butyl 2-formyl-1H-pyrrole-1-carboxylate. General procedure 2.1 provided the benzylic
N

Boc” carbonate from tert-butyl 2-(hydroxymethyl)-1H-pyrrole-1-carboxylate. *H NMR (500

0]
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MHz, CDCl3): & 7.29 (dd, J = 3.3, 1.8 Hz, 1H), 6.44—6.23 (m, 1H), 6.13 (t, J = 3.3 Hz, 1H), 5.33 (d, J = 0.7 Hz, 2H),
3.79 (s, 3H), 1.59 (s, 9H). 3C NMR (126 MHz, CDCl,): 6 155.7, 149.0, 128.2, 123.2, 116.7, 109.7, 84.4, 61.8,
55.3, 28.0. HRMS: Calc’d Cy,H;7,NOsNa (M+Na) = 278.1004, found 278.0992. IR (film): 2980, 1749, 1700, 1647,
1559, 1507, 1457, 1373, 1345, 1319, 1272, 1138, 936 cm'.

5.3 Products of Decarboxylative Allylation and Benzylation of 1f.

tert-butyl (R)-3-(2-methylallyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4b) was

W synthesized via general procedure 2.4. Isolated 36.5 mg, 64% vyield as a colorless oil. 1H

“Boc NMR (500 MHz, CDCls): (mix of rotamers) 6 7.23-7.04 (m, 4H), 4.85-4.69 (m, 2H), 4.63-
4.68 (m, 2H), 4.28 (d, J = 17.1 Hz, 1H), 3.02 (dd, J = 15.8, 5.8 Hz, 1H), 2.68 (dd, J = 15.7, 2.1 Hz, 1H), 2.21 (dd, J =
13.5, 7.5 Hz, 1H), 2.02-1.86 (m, 1H), 1.80 (s, 3H), 1.50 (s, 9H). 13C NMR (126 MHz, CDCl5): (mix of rotamers) &
155.0, 133.3, 132.9, 129.6, 129.2, 126.7, 126.3, 113.4, 112.9, 79.8, 48.3, 46.8, 43.0, 42.5, 40.7, 40.0, 32.6, 32.2,
28.6, 22.2. HRMS: Calc’d C13H,6NO, (M+H) = 288.1964, found 288.1966. IR (film): 3368, 3072, 2978, 2933,
2252, 1762, 1700, 1457, 1392, 1368, 1291, 1245, 1164, 1048, 947, 899 cm™L.

tert-butyl (R)-3-(2-phenylallyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4c) was

m synthesized via general procedure 2.4. Isolated 57.4 mg, 82% yield as a light-yellow oil. H

Boc NMR (500 MHz, CDCl5): (mix of rotamers) 6 7.46 (d, J = 7.6 Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H),
7.32-7.24 (m, 1H), 7.23-7.12 (m, 3H), 7.06 (d, J = 7.3 Hz, 1H), 5.34 (broad s, 1H), 4.92 (broad s, 1H), 4.85—-4.42
(m, 2H), 4.32 (d, J = 17.0 Hz, 1H), 2.90 (dd, J = 15.7, 5.7 Hz, 1H), 2.77 (dd, J = 13.9, 6.6 Hz, 1H), 2.70 (dd, J =
15.7, 2.2 Hz, 1H), 2.41 (dd, J = 14.0, 8.8 Hz, 1H), 1.42 (broad s, 9H). 3C NMR (126 MHz, CDCl5): (mix of
rotamers) § 154.5, 145.0, 140.2, 133.3, 129.4, 128.5, 127.7, 126.7, 126.3, 115.3, 79.9, 48.6, 42.8, 37.9, 32.2,
28.6. HRMS: Calc’d C3H,6NO, (M-H) = 348.1964, found 348.1980. IR (film): 3392, 3010, 2978, 2930, 2850,
1761, 1695, 1684, 1448, 1392, 1367, 1245, 1218, 1166, 1123, 1067, 1029, 947, 901 cm™.

tert-butyl (S)-3-(2-chloroallyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4d) was

m synthesized via general procedure 2.4. Isolated 8.6 mg, 14% yield as a colorless oil. 1H

Boc NMR (500 MHz, CDCls): (mix of rotamers) 6 7.24-7.07 (m, 4H), 5.20 (d, 1H), 5.06-4.96 (m,
1H), 4.95-4.69 (m, 2H), 4.27 (dd, J = 24.6, 17.0 Hz, 1H), 3.05 (td, J = 15.8, 5.7 Hz, 1H), 2.92—2.64 (m, 1H), 2.56—
2.35(m, 1H), 2.31-2.09 (m, 1H), 1.52-1.43 (m, 9H).23C NMR (126 MHz, CDCl3): (mix of rotamers) § 139.7,
129.1, 128.5, 126.9, 126.7, 126.6, 126.5, 126.3, 115.0, 80.3, 48.5, 42.8,42.1, 32.4, 29.9, 29.8, 28.7. HRMS:
Calc’d C17H,6CIN,0O, (M+NH,) = 290.1994, found 290.1996. IR (film): 2977, 2902, 1700, 1684, 1653, 1558, 1534,
1507, 1457, 1219, 1162, 804 cm™*.

= tert-butyl (R,E)-3-(but-2-en-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4e) was

©CN(\/\ synthesized via general procedure 2.4. Isolated as a colorless oil; 37.0 mg, 65% vyield
“Boc with 3e and 41.4 mg, 72% yield with 3e’.*™H NMR (500 MHz, CDCls): (mix of rotamers) &

7.22-7.05 (m, 4H), 5.46—5.30 (m, 2H), 4.87—4.69 (m, 1H), 4.63—4.30 (m, 1H), 4.23 (d, J = 17.0 Hz, 1H), 3.02
(dd, J = 15.9, 5.8 Hz, 1H), 2.68 (d, J = 15.8 Hz, 1H), 2.15 (dt, J = 13.8, 6.1 Hz, 1H), 1.96 (t, J = 10.0 Hz, 1H), 1.64
(broad s, 3H), 1.50 (broad s, 9H). 3C NMR (126 MHz, CDCl;): (mix of rotamers) & 155.2, 133.0, 129.6, 129.2,
127.8,127.7,126.6, 126.2, 79.7, 50.3, 48.6, 43.1, 42.5, 35.7, 35.2, 33.0, 32.3, 28.6, 18.1. HRMS: Calc’'d
C1gH5sNO;Na (M+Na) = 310.1783, found 310.1785. IR (film): 3356, 2978, 2933, 2253, 1701, 1698, 1694, 1682,
1457, 1423, 1344, 1257, 1219, 1168, 1130, 1025, 968, 910 cm™.
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tert-butyl (R,E)-3-(hex-2-en-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4f)
was synthesized via general procedure 2.4. Isolated 48.4 mg, 77% yield as a

“Boc colorless oil. 'H NMR (500 MHz, CDCl;): 6 7.22-7.05 (m, 4H), 5.40-5.32 (m, 2H),
4.78 (broad s, 1H), 44.64-4.29 (m, 1H), 4.23 (d, /= 17.0 Hz, 1H), 3.01 (dd, J = 15.8, 5.8 Hz, 1H), 2.69 (d, /= 15.8
Hz, 1H), 2.16 (dt, J = 13.5, 6.5 Hz, 1H), 2.02-1.90 (m, 3H), 1.49 (s, 9H), 1.35 (h, J = 7.3 Hz, 2H), 0.88 (t, J = 7.4 Hz,
3H). 13C NMR (126 MHz, CDCl5): & 155.2, 133.3, 126.7, 126.2, 79.7, 34.8, 28.6, 22.7, 13.7. HRMS: Calc’d
CyoH30NO; (M+H) =316.2277, found 316.2266. IR (film): 3031, 2963, 2930, 2873, 1703, 1695, 1457, 1392,
1368, 1340, 1255, 1219, 1167, 1127, 1020, 969, 938, 905, 857 cm™.

%

tert-butyl (R,E)-3-(oct-2-en-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4g)

F was synthesized via general procedure 2.4. Isolated 55.4 mg, 81% yield as a
N. colorless oil. 'H NMR (500 MHz, CDCl5): 6 7.24-7.03 (m, 4H), 5.42—5.28 (m,
Boc 2H), 4.84—4.66 (m, 1H), 4.65-4.31 (m, 1H), 4.23 (d, J = 17.0 Hz, 1H), 3.01 (dd, J

=15.8, 5.8 Hz, 1H), 2.69 (d, J = 15.8 Hz, 1H), 2.21-2.12 (m, 1H), 2.01—1.88 (m, 3H), 1.49 (s, 9H), 1.38—1.16 (m,
6H), 0.89 (t, J = 7.0 Hz, 3H). 13C NMR (126 MHz, CDCl5): & 155.2, 133.6, 133.1, 126.6, 126.4, 126.2, 79.7, 32.7,
31.5,29.3, 28.6, 22.7, 14.2. HRMS: Calc’d Cp;H33NO,Li (M+Li) = 350.2671, found 350.2691. IR (film): 3352,
2956, 2929, 2858, 1700, 1420, 1392, 1367, 1341, 1248, 1166, 1128, 969 cm".

tert-butyl (R,E)-3-(pent-2-en-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4h) was
synthesized via general procedure 2.4. Isolated 48.1 mg, 80% yield as a colorless oil.

Boc IH NMR (500 MHz, CDCl3): (mix of rotamers) § 7.22-7.05 (m, 4H), 5.46—5.28 (m,
2H), 4.84—4.70 (m, 1H), 4.64—4.30 (m, 1H), 4.23 (d, J = 17.0 Hz, 1H), 3.02 (dd, J = 15.8, 5.8 Hz, 1H), 2.68 (d, J =
15.8 Hz, 1H), 2.16 (dt, J = 13.5, 7.0 Hz, 1H), 1.98 (dt, J = 12.7, 6.3 Hz, 3H), 1.49 (s, 9H), 0.95 (t, J = 7.5 Hz, 3H).
13C NMR (126 MHz, CDCl3): (mix of rotamers) § 203.7, 183.5, 181.6, 177.6, 175.1, 174.7, 173.9, 128.3, 98.9,
97.1,91.7,91.2,84.2,83.7, 81.3, 80.8, 77.2, 74.3, 62.4. HRMS: Calc’d C14H,7;NO, (M+) = 301.2042, found
301.2054. IR (film): 3352, 3009, 2975, 2933, 1705, 1703, 1697, 1693, 1456, 1392, 1367, 1342, 1255, 1172,
1128, 1029, 939, 864 cm™.

%

synthesized via general procedure 2.4. Isolated 25.4 mg, 41% yield as a colorless oil. 'H

NMR (500 MHz, CDCl5): (mix of rotamers) 6§ 7.14—6.96 (m, 4H), 5.76-5.36 (m, 2H), 4.87
Nigoe  (dd,J=35.4, 16.4 Hz, 1H), 4.29-4.05 (m, 1H), 2.98-2.66 (m, 2H), 2.03 (broad s, 1H), 1.93—
1.86 (m, 2H), 1.71-1.48 (m, 3H), 1.46—1.35 (m, 9H), 1.27-1.11 (m, 2H). 13C NMR (126 MHz, CDCl5): § 159.4,
130.0, 129.3, 129.0, 127.4, 126.3, 126.0, 79.6, 29.6, 28.4, 28.4, 28.3, 28.2, 28.2, 28.0, 28.0. HRMS: Calc’'d
CyoH2sNO, (M+H) = 314.2120, found 314.2118. IR (film): 2928, 2860, 1704, 1689, 1653, 1559, 1502, 1457,
1368, 1219, 1167 cm™.

‘ tert-butyl (S)-3-((S)-cyclohex-2-en-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4i) was

W

tert-butyl (S)-3-((S)-cyclopent-2-en-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4j)
O was synthesized via general procedure 2.4. Isolated 19.7 mg, 33% yield as a colorless oil.

1H NMR (500 MHz, CDCl5): (mix of rotamers) § 7.22—7.04 (m, 4H), 5.85-5.48 (m, 1H),
Boc  5.09-4.54 (m, 2H), 4.37-4.03 (m, 2H), 3.05 (dd, J = 16.1, 5.7 Hz, 1H), 2.87-2.68 (m, 2H),
2.46-2.16 (m, 2H), 1.88 (dqd, J = 21.1, 8.6, 4.6 Hz, 1H), 1.75-1.62 (m, 1H), 1.49 (s, 9H). 3C NMR (126 MHz,
CDCl3): (mix of rotamers) 6 155.2, 133.2, 132.9, 131.8, 129.5, 126.5, 126.2, 79.8, 46.7, 46.4, 38.8, 32.4, 32.0,
31.8, 28.6, 28.6, 28.0. HRMS: Calc’d C19H,5NO,Na (M+Na) = 322.1783, found 322.1794. IR (film): 2974, 2930,
2905, 2848, 1693, 1454, 1392, 1348, 1252, 1219, 1170, 1116, 1097, 978, 913, 882, 763 cm™.

(7

N<
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— tert-butyl (R)-3-cinnamyl-3,4-dihydroisoquinoline-2(1H)-carboxylate (4k) was

O N synthesized via general procedure 2.4. Isolated 69.9 mg, 92% vield, 75:25 E:Z as a

“Boc colorless oil. 'H NMR (500 MHz, CDCl3): (Mix of E/Z isomers and rotamers) § 7.41—
7.27 (m, 3H), 7.25-6.93 (m, 6H), [6.51 (d, J = 11.7 Hz) & 6.33 (d, J = 15.9 Hz), S1H], 6.25-5.91 (m) & 5.65 (p, J =
8.3, 7.8 Hz), S1H], 5.04—4.46 (m, 2H), [4.31 (d, J = 17.0 Hz) & 4.16-4.09 (m), S1H], 3.06 (ddd, J = 23.2, 17.1, 4.7
Hz, 1H), 2.90-2.65 (m, 1H), 2.55-2.31 (m, 1H), 2.30-2.13 (m, 1H), 1.56=1.24 (m, 9H). 13C NMR (126 MHz,
CDCl;): (Mix of E/Z isomers and rotamers) 6 155.1, 140.0, 137.5, 133.0, 132.3, 131.1, 128.7, 128.6, 128.1,
127.2,126.7, 126.6, 126.4, 126.2, 116.4, 115.7, 79.9, 69.8, 55.0, 53.9, 52.8, 52.7, 52.5, 52.4, 50.8, 50.5, 48.6,
43.2,43.0,42.8,42.5, 36.3, 35.8, 33.1, 32.6, 31.3, 31.0, 30.7, 29.8, 28.7, 28.6, 28.3. HRMS: Calc’d C,3H,7;NO,Na
(M+Na) =372.1939, found 372.1938. IR (film): 3065, 3027, 2977, 2930, 1699, 1457, 1419, 1405, 1368, 1340,
1255, 1219, 1166, 1123,912 cm™.

= tert-butyl (R,E)-3-(3-(4-(tert-butyl)phenyl)allyl)-3,4-dihydroisoquinoline-
O N O 2(1H)-carboxylate (4l) was synthesized via general procedure 2.4. Isolated
“Boc tBu  64.4 mg, 79% yield, 68:32 E:Z as a colorless oil. *H NMR (500 MHz, CDCl3):

(Mix of E/Z isomers and rotamers) & 7.37-7.27 (m, 3H), 7.25-6.97 (m, 5H), [6.48 (d, /= 11.7 Hz) & 6.31 (d, J =
15.9 Hz), S1H], [6.23-5.94 (m) & 5.62 (dt, J = 13.0, 7.6 Hz), S1H], 5.03—4.41 (m, 2H), [4.37-4.25 (m) & 4.18-
4.10 (m), S1H], 3.33-2.99 (m, 1H), 2.89-2.67 (m, 1H), 2.56-2.33 (m, 1H), 2.28-2.14 (m, 1H), 1.55—1.45 (m,
9H), 1.35-1.27 (m, 9H). 13C NMR (126 MHz, CDCls): (Mix of E/Z isomers and rotamers) 6 154.9, 150.0, 140.0,
138.4, 134.5,132.7,131.9, 130.6, 129.5, 129.5, 128.2, 127.7, 127.3, 127.2, 126.5, 126.3, 126.1, 126.0, 125.5,
125.2,124.8,115.9, 115.1, 79.7, 66.9, 53.7, 52.4,52.1, 51.9, 42.9, 42.3, 34.3, 31.3, 31.2, 30.4, 29.6, 28.5, 28.4.
HRMS: Calc’d C,7H3sNO,Na (M+Na) = 428.2565, found 428.2585. IR (film): 3008, 2966, 2905, 2868, 2249, 1699,
1684, 1457, 1400, 1394, 1366, 1269, 1255, 1219, 1168, 1121, 1016, 968, 911, 857 cm™.

F tert-butyl (R,E)-3-(3-(naphthalen-2-yl)allyl)-3,4-dihydroisoquinoline-2(1H)-

O N. OO carboxylate (Am) was synthesized via general procedure 2.4. Isolated 69.1

Boc mg, 86% yield, 91:9 E:Z as a yellow oil. 1H NMR (500 MHz, CDCls): (Mix of E/Z
isomers and rotamers) 6 7.83—7.74 (m, 3H), 7.66 (s, 1H), 7.57 (dd, J = 8.6, 1.7 Hz, 1H), 7.49-7.41 (m, 2H), 7.25-
7.12 (m, 4H), [6.67 (d, J = 11.5 Hz) & 6.49 (d, J = 15.8 Hz), S1H], 6.40-6.21 (m, 1H), 5.16-4.47 (m, 2H), [4.36 (d,
J=17.0 Hz) & 4.17 (d, J = 15.4 Hz), S1H], 3.10 (td, J = 16.1, 5.4 Hz, 1H), 2.90-2.69 (m, 1H), 2.62-2.41 (m, 1H),
2.30 (broad s, 1H), [1.69-1.62 (m), & 1.53-1.42 (m), S9H]. 13C NMR (126 MHz, CDCls): (Mix of E/Z isomers and
rotamers) 6 155.2, 133.7,132.9, 128.2,128.0, 127.7, 126.8, 126.4, 126.3, 125.7, 123.5, 80.0, 52.8, 52.6, 50.6,
50.5, 48.6,43.2,43.0,42.9, 42.6, 36.4, 36.0, 33.2, 32.7, 29.8, 28.7, 28.4. HRMS: Calc’d C,;H,oNO,Na (M+Na) =
422.2096, found 422.2117. IR (film): 3056, 3007, 2975, 2928, 2846, 1690, 1457, 1405, 1364, 1325, 1241, 1170,
1118, 1096, 1007, 963, 909, 859 cm™1,

o~ tert-butyl (R,E)-3-(3-(2-methoxyphenyl)allyl)-3,4-dihydroisoquinoline-2(1H)-
= carboxylate (4n) was synthesized via general procedure 2.4. Isolated 54.3 mg, 72%

O N O yield, 76:24 E:Z as a colorless oil. 'H NMR (500 MHz, CDCl3): (mix of E/Z isomers

“Boc and rotamers) 6 [7.44-7.36 (m) & 7.25-7.08 (m) & 7.04-6.79 (m), >8H], [6.67 (d) &
6.59 (d), S1H], [6.35-6.0 (M) & 5.75-5.66 (m), S1H], 5.10-4.56 (m, 2H), [4.35-4.27 (m) & 4.19-4.12 (m), S1H],
[3.82 (s) & 3.80 (s) & 3.67 (s) & 3.61 (s), Y3H], 3.12-2.97 (m, 1H), 2.88-2.65 (m, 1H), 2.48-2.34 (m, 1H), 2.37-
2.16 (m, 1H), [1.55-1.44 (m) & 1.34-1.24 (m), S9H]. 13C NMR (126 MHz, CDCl3): (mix of E/Z isomers and
rotamers) § 156.4, 155.1, 139.7, 138.8, 133.1, 129.9, 129.7, 129.3, 128.2, 127.8, 127.6, 126.7, 126.5, 126.3,
126.2,126.0,121.0, 120.7, 120.1, 116.3, 111.1, 110.9, 79.8, 55.5, 55.5, 55.3, 55.2, 43.0, 42.3, 31.3, 30.9, 28.7,

23



28.5, 28.3. HRMS: Calc’d Cy4H,sNO5 (M-H) = 378.2069, found 378.2041. IR (film): 2974, 2836, 1695, 1688,
1554, 1489, 1457, 1395, 1363, 1243, 1219, 1169, 1117, 1096, 1028, 1006, 971 cm™.

F tert-butyl (R,E)-3-(3-(2-fluorophenyl)allyl)-3,4-dihydroisoquinoline-2(1H)-
F carboxylate (40) was synthesized via general procedure 2.4. Isolated 59.7 mg, 81%

O N. O yield, >95:5 E:Z as a light yellow oil. 'H NMR (500 MHz, CDCls): (mix of E/Z isomers

Boc and rotamers) & [7.44-7.32 (m) & 7.23-7.10 (m) & 7.09-6.92 (m), S8H], 6.46 (d,
1H), 6.30-6.18 (m, 1H), 5.06-4.46 (m, 2H), 4.34-4.25 (m, 1H), 3.14-2.98 (m, 1H), 2.80-2.64 (m, 1H), 2.47-2.32
(m, 1H), 2.30-2.16 (m, 1H), [1.52-1.41 (m) & 1.33-1.22 (m), S9H]. 13C NMR (126 MHz, CDCl3): (mix of E/Z
isomers and rotamers) 6160 (d, J = 246.7 Hz), 155.1, 132.9, 130.0, 129.9, 129.7, 129.4 (d, /= 16.6 Hz), 127.3 (d,
J=4.5Hz), 126.8,126.4, 124.6 (d, 3.7 Hz), 124.1 (d, 4.0 Hz), 115.7, 115.6, 79.9, 63.6, 50.4, 48.6, 43.3, 42.7,
36.7, 36.2, 33.1, 32.7, 28.6. HRMS: Calc’d Cy3H,5FNO, (M-H) = 366.1869, found 366.1845. IR (film): 2975, 2930,
2844, 1695, 1684, 1559, 1487, 1395, 1355, 1319, 1219, 1169, 1120, 1096, 1007, 968 cm™.

tert-butyl (R,E)-3-(penta-2,4-dien-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate
(4p) was synthesized via general procedure 2.4. Isolated 43.4 mg, 72% vyield, 67:33
N‘Boc E:Z as a colorless oil. 'H NMR (500 MHz, CDCls): (Mix of E/Z-isomers) 6 7.23-7.04 (m,

4H), 6.28 (dt, J = 17.0, 10.3 Hz, 1H), [6.06 (t) & 5.98 (dd), S1H], 5.72— 5.36 (m, 1H),
5.21-4.93 (m, 2H), 4.87-4.69 (m, 1H), 4.69—4.34 (m, 1H), [4.26 (d, J = 15, Hz) & 4.25 (d, J = 15 Hz), S1H], 3.03
(ddd, J = 16.7, 11.1, 5.8 Hz, 1H), 2.69 (ddd, J = 15.8, 5.7, 2.2 Hz, 1H), [2.35 (dtd, J = 14.5, 7.3, 1.6 Hz) & 2.26 (dt,
J=14.9,7.7 Hz), S1H], [2.19 (broad s) & 2.08 (broad s), S1H], [1.50 (s) & 1.49 (s), S9H]. 13C NMR (126 MHz,
CDCl;): (Mix of E/Z isomers) 6 155.1, 137.1, 133.4, 132.9, 132.1, 131.6, 131.2, 129.5, 129.2, 126.7, 126.3,
115.9, 115.6, 79.8, 50.3, 48.5, 43.2, 42.7, 35.7, 35.3, 33.1, 32.4, 28.6. HRMS: Calc’d C;9H,9N,0; (M+NH,) =
317.2229, found 317.2244. IR (film): 2975, 2930, 2846, 2359, 1700, 1684, 1635, 1457, 1407, 1395, 1354, 1340,
1254, 1243, 1219, 1169, 1119, 1096, 1006, 904 cm™1.

P tert-butyl (R)-3-((2E,4E)-dodeca-2,4-dien-1-yl)-3,4-dihydroisoquinoline-2(1H)-
W carboxylate (4q) was synthesized via general procedure 2.4. Isolated 36.1 mg,
N‘Boc 45% yield as a colorless oil. 'tH NMR (500 MHz, CDCls): (Mix of E/Z isomers and
rotamers) § 7.23-7.02 (m, 4H), [6.37-6.15 (m) & 6.04-5.86 (m), >2H], 5.70-5.19 (m, 2H), 5.10-4.69 (m, 2H),
4.66-4.35 (m, 1H), 4.30-4.05 (m, 1H), 3.09-2.82 (m, 2H), 2.76-2.61 (m, 1H), 2.36-1.91 (m, 2H), 1.52-1.46 (m,
9H), 1.37-1.57 (m, 10H), 0.92-0.83 (m, 3H). 3C NMR (126 MHz, CDCl;): 6 155.0, 139.4, 138.9, 133.0, 132.9,
132.8,130.1, 129.4, 129.3, 129.1, 128.2, 126.5, 126.3, 126.1, 126.0, 125.9, 115.4, 114.9, 79.7, 51.2, 50.8, 50.2,
49.6,49.3,48.4,43.1,42.5, 32.8,32.6, 31.9, 31.8, 29.7, 29.4, 29.2, 29.2, 28.5, 27.7, 22.7. HRMS: Calc’'d
Cy6H3gNO,Li (M+Li) = 404.3141, found 404.3139. IR (film): 2956, 2926, 2854, 1704, 1652, 1559, 1507, 1457,

1395, 1219, 1170, 1117 cm™™.

tert-butyl (R)-3-(naphthalen-2-ylmethyl)-3,4-dihydroisoquinoline-2(1H)-

O N OO carboxylate (4r) was synthesized via general procedure 2.4. Isolated 53.0 mg, 71%

“Boc yield as a colorless oil. 'H NMR (500 MHz, CDCl3): (mix of rotamers) 6 7.84-7.74
(m, 3H), 7.54 (broad s, 1H), 7.45 (h, J = 6.7 Hz, 2H), 7.38=7.27 (m, 1H), 7.25-7.16 (m, 3H), 7.15-7.11 (m, 1H),
4.93-4.57 (m, 2H), 4.44 (broad d, 1H), 3.03-2.89 (m, 2H), 2.67 (broad d, 2H), 1.46—1.34 (m, 9H). 13C NMR (126
MHz, CDCls): 6 155.0, 133.7, 132.4,128.2, 127.8,127.7, 127.6, 126.9, 126.5, 126.0, 125.5, 80.0, 52.2, 43.2,
39.1, 32.6, 28.6, 28.5. HRMS: Calc’d C,5H,7NO, (M+) = 373.2042, found 373.2046. IR (film): 3052, 3010, 2976,
2923, 2856, 1700, 1507, 1457, 1392, 1367, 1243, 1218, 1167, 1123, 1016, 931, 891 cm™™.
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tert-butyl (R)-3-(naphthalen-1-ylmethyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate
‘ (4s) was synthesized via general procedure 2.4. Isolated 22.9 mg, 35% yield as a
O O colorless oil. 'H NMR (500 MHz, CDCls): (mix of rotamers) § 8.28—8.06 (m, 1H),
N< 7.91-7.82 (m, 1H), 7.75 (d, J = 8.3 Hz, 1H), 7.50 (q, J = 7.5, 6.9 Hz, 2H), 7.36 (t, /= 7.6
Hz, 1H), 7.30—7.20 (m, 3H), 7.15—7.06 (m, 2H), 5.02—4.68 (m, 2H), 4.52 (d, J = 17.0
Hz, 1H), 3.42—3.16 (m, 1H), 3.03-2.78 (m, 2H), 2.71-2.46 (m, 1H), 1.57-1.19 (m, 9H). 13C NMR (126 MHz,
CDCls): 6 (mix of rotamers) 155.1, 135.1, 134.1, 133.2, 132.7, 132.4,129.4, 128.9, 127.7, 127.4, 126.8, 126.5,
125.7,124.1,79.9, 50.4, 43.1, 36.0, 32.8, 28.6, 28.4. HRMS: Calc’d C;5H,5NO, (M+H) = 374.2120, found
374.2123. IR (film): 2975, 2930, 1690, 1457, 1457, 1391, 1363, 1291, 1219, 1165, 1118 cm™.

Boc

tert-butyl (R)-3-(phenanthren-9-ylmethyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate
(4t) was synthesized via general procedure 2.4. Isolated 66.3 mg, 78% yield as a
colorless oil. 'H NMR (500 MHz, CDCl;): (mix of rotamers) & 8.77 (d, J = 8.0 Hz, 1H),
8.68 (d, J=8.1 Hz, 1H), 8.44-8.21 (m, 1H), 7.79 (d, J = 7.7 Hz, 1H), 7.69 (d, J = 7.6 Hz,
2H), 7.61 (dt, J = 22.1, 7.2 Hz, 2H), 7.44-7.27 (m, 4H), 7.18-7.05 (m, 1H), 5.13-4.71
(m, 2H), 4.59 (d, J = 16.3 Hz, 1H), 3.54-3.27 (m, 1H), 3.04-2.80 (m, 2H), 2.69 (d, J =
16.0 Hz, 1H), 1.62-1.24 (m, 9H). 13C NMR (126 MHz, CDCls): (mix of rotamers) & 155.0, 133.3, 131.8, 131.4,
130.9, 130.0, 129.3, 128.2, 126.8, 126.6, 126.4, 124.6, 123.4, 122.5, 80.0, 50.0, 43.3, 36.5, 32.7, 28.7, 28.6,
28.5, 28.4. HRMS: Calc’d CygH,9NO, (M+) =423.2198, found 423.2199. IR (film): 2976, 2930, 1689, 1497, 1476,
1452, 1392, 1365, 1248, 1219, 1168, 1121, 1095, 1014 cm™*.

0

W
&

Boc

O tert-butyl (S)-3-(anthracen-9-ylmethyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4u)
was synthesized via general procedure 2.4. Isolated 17.4 mg, 21% yield as a yellow oil.

O IH NMR (500 MHz, CDCl3): (mix of rotamers) 6 8.38 (s, 1H), 8.00 (d, J = 8.4 Hz, 3H),
O N 7.45 (t,J = 7.4 Hz, 2H), 7.40 (d, J = 7.2 Hz, 2H), 7.32 (d, J = 6.4 Hz, 2H), 7.25-7.20 (m,

O 2H), 6.92 (d, J=7.2 Hz, 1H), 5.01 (d, J = 28.8 Hz, 2H), 4.62 (d, /= 17.2 Hz, 1H), 3.81—
3.63 (m, 2H), 2.93-2.72 (m, 1H), 2.50-2.31 (m, 1H), 1.63-1.32 (m, 9H). 13C NMR (126
MHz, CDCls): (mix of rotamers) 6 154.8, 134.3, 133.0, 131.7, 131.0, 130.6, 130.1, 129.2, 126.7, 126.6, 125.6,
125.0,124.9, 51.1, 43.3, 32.3, 30.0, 28.6. HRMS: Calc’d CygH,5NO, (M-H) =422.2120, found 422.2135. IR (film):
2975, 2364, 1868, 1730, 1684, 1550, 1502, 1429, 1387, 1218, 1167, 1117, 1005 cm™.

tert-butyl (S)-3-(furan-2-ylmethyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4v) was

\ / synthesized via general procedure 2.4. Isolated 23.9 mg, 38% yield as a colorless oil. *H
Boc NMR (500 MHz, CDCls): (mix of rotamers) 6 7.36 (s, 1H), 7.23—7.08 (m, 5H), 6.35-6.22

(m, 1H), 4.86-4.68 (m, 1H), 4.62-4.43 (m, 1H), 4.29 (d, J = 17.0 Hz, 1H), 3.00 (dd, J =

15.9, 5.7 Hz, 1H), 2.68 (d, J = 15.8 Hz, 1H), 2.60 (dd, J = 14.5, 7.0 Hz, 1H), 2.42—2.27 (m, 1H), 1.48 (d, 9H).13C
NMR (126 MHz, CDCls): (mix of rotamers) 6 155.0, 142.9, 140.0, 133.0, 128.8, 126.9, 126.6, 121.6, 111.4, 80.0,
51.0,49.2,43.4,42.8,32.6, 32.0, 28.6, 28.6, 27.9, 27.1. HRMS: Calc’d C;9H,35NOsNa (M+Na) = 336.1576, found
336.1566. IR (film): 2878, 2930, 1764, 1692, 1456, 1411, 1367, 1245, 1164, 1121, 1011 cm™.

tert-butyl (S)-3-(furan-3-ylmethyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (4w) was

mo synthesized via general procedure 2.4. Isolated 17.7 mg, 28% yield as a colorless oil. *H
“Boc NMR (500 MHz, CD5CN): (mix of rotamers) § 7.42 (s, 1H), 7.23—-7.08 (m, 5H), 6.35 (s,
1H), 4.76 (d, /= 17.1 Hz, 1H), 4.66—4.51 (m, 1H), 4.23 (d, J = 16.9 Hz, 1H), 2.99 (dd, J = 16.2, 5.8 Hz, 1H), 2.70

(dd, J = 16.0, 2.4 Hz, 1H), 2.54 (dd, J = 14.4, 8.4 Hz, 1H), 2.38 (dd, J = 14.5, 6.8 Hz, 1H), 1.39 (s, 9H). 13C NMR
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(126 MHz, CD3CN): (mix of rotamers) 6 155.5, 143.9, 141.0, 134.3, 133.9, 130.1, 127.6, 127.0, 122.9, 112.5,
80.0, 51.6, 42.8, 33.5, 28.3. HRMS: Calc’d Cy9H,,NO3; (M-H) = 312.1600, found 312.1597. IR (film): 2976, 2930,
1771, 1734, 1700, 1684, 1653, 1559, 1456, 1419, 1395, 1363, 1244, 1219, 1165, 1097, 1010, 954 cm™™.

Boc tert-butyl (S)-3-((1-(tert-butoxycarbonyl)-1H-pyrrol-2-yl)methyl)-3,4-

[\Ij dihydroisoquinoline-2(1H)-carboxylate (4x) was synthesized via general procedure 2.4,
N | Y/, Isolated 21.0 mg, 25% vyield as a colorless oil. 'H NMR (500 MHz, CDCl3): (mix of
Boc rotamers) & 7.24-7.05 (m, 5H), [6.10-5.80 (m) & 5.72 — 5.35 (m), S2H], 5.10-4.64 (m,

2H), 4.60-4.19 (m, 1H), 3.37-2.64 (m, 4H), 1.65-1.48 (m, 9H), 1.41—1.21 (m, 9H). 13C NMR (126 MHz, CDCls):
(mix of rotamers) 6 155.3, 155.2, 150.4, 149.6, 132.7, 129.4, 126.5, 126.5, 126.3, 121.3, 113.6, 110.5, 83.5,
49.4,42.3,34.1, 31.0, 28.6, 28.4, 28.3, 28.2, 16.5. HRMS: Calc’d C,4,H3,N,0,Na (M+Na) = 435.2260, found
435.2274. IR (film): 2978, 2931, 2344, 1734, 1700, 1663, 1635, 1534, 1498, 1457, 1363, 1324, 1219, 1162,
1125 cm™.
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(4k) (75:25 E:Z, mix of rotamers)
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(4m) (91:9 E:Z, mix of rotamers)
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(40) (>95:5 E:Z, mix of rotamers)
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(4q) (mix of E/Z isomers and rotamers)
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(4s) (mix of rotamers)

raoo
800
(700

r600

500

400

raoo

r200

100

“ |
oo ) JL___,M\LM TN B

1 T

4.0 3.5 3.0 25 2.0

—d3 m-{
6051

=
n
=
=
o
n
=)
1=
'
=}
wn
'
R
=

45
f1 (ppm)

2300

135.06
134.07
13321
132 69
132,38
129.40
12895

28.40

28.60

2200

—155.12

—50.42
—43.10
—36.04
_~3281

Fi

2100
2000
1900
1800
1700

r1600

1500
r1400
1300
ri200
1100

1000

reao
700
reao
F500

300

j : |J|. ‘llt_ _Ju JI l 1 Ux L h) :200

100

~-200

T T T T T T T T T T T T T T T T T r T T T |
.0 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm})

(4t) (mix of rotamers)



F1900
F1800
k1700
O F1600
N Q r1500
k1400
CH,
\|< L1300
CH,
k1200
F1100
k000
Fa00
Fa00

700

R

=0
7 Sl Pl 100

BN 50000

155.0
1332
1317
1314
13089
1300
1293
1268
1264
12486
1234
1225

80.01
—50.02
—43 .28

45000

40000

35000

30000

25000

20000

15000

rioooo

5000

T T T T T i T T T T T T T T T i T T T T T |
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



(4u) (mix of rotamers)

r550

F500

YD
400

HC k350
Felil]
F250

r200

ris0

rioo

A | '} N rs0
__Ju V uq\__ _/)r\x“__u_.l‘wl_#‘j\_d"\_‘k___rf’ Nl T (S

:»—'—c e »—’L—a :1 !

o =
33 8
e

ZIJD—l
H

=
T

— et
T

T T T

9.5 9.0 8.5

T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

f1 (ppm)

® 13w

200

15458
126
126
125,
125
124,

—51.08

4326

rieo

ri80

170

160

150

140

130

rizo

ri1o

rioo

a0

) | ' \M\uﬁ R I I \ ' in

10

| ' . ' | | 1 T T T T T g 1 ' ' T T T T T )
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 0 -10
fL (ppm)

(4v) (mix of rotamers)



0 CHy

Toos

H:C

et

;e
ama
—=a

100
516
oa9-]

%
0887

0.92

YRR VO | S

r2300
2200
2100
r2000
1900
1800
1700
1600
1500
ri400
1300
r1200
r1100
1000
ro0o
reao
=700
600
r500
400
300

r200

100
~-200

T T T T T T T T T T T T T

.0 95 90 85 80 75 70 65 60 55 50 45 40 35
1 (ppm)

154.08
—142.85
—132.98
12881
126,95
126.63
12158
111,43
80,00
5100
— 49,15

MJ;)JLI_—“_.__.___._.- e, 1

4336

4281

/

3258
32,04
2863

4500

4000

3500

3000

2500

2000

1500

1000

500

T T T T T T T T T T T T 1 T T T
.0 200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50
f1 (ppm)

(4w) (mix of rotamers)

40

30

20

10

82



1500

ri400

1300

1200

riioo

1000

900

reoo

700

raoo

500

400

rao0
200
100
o

=100

850
800

720

700

650

reno

r550

F500

450

400

350

r2o0

r250

200
150
100
50
o

50

AJJ _JL “ | bﬁt_a,mudh

oy
oot

Faor
Feot

Faor

WVNA
ot

Foor

Fsos

e

et}
=

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 a.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 fnnm?

9.5

B EE—

bEEr—

0975~

roog—

+h EET
ZE'VET A

1T —

£

05'85T—

-10

60 a0 40 30 20 10

70

190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

200

(4x) (mix of rotamers)

83



1800
r1700
F1600
r1500
1400
.’13UU
1200
ri100
1000

rooo

reoo
700
600
500
400
300
200
J I 100
|

-0

\ R
T B -100

1.57—
1.10-

r T T T T T T T T

0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0

T T T T

45 40 35
f1 (ppm)

[a B H

o

25 2.0 1.5 1.0 0.5 0.0 -0 -1.0

155.
155.1

3200

287

—113,
— 1104
— 83 .4¢
— a9 37
—az 26
34.0€
31.0!
28 64

_-150
49

28.1¢
— 16 4¢

<
;
\

3000
2800
2600
2400
F2200
r2000
1800
1600
1400
rizo0
1000
raoo

600

r400

i }LJL JL iuL l l IJJL -

T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

Allyl-4CzIPN (from Scheme 4)



o ——

Allyl-4CzIPN

5 ) V. R S |

e b R g e ¥ 3
- moceSan = 8w -
= @@ g @SS = @ = ~
E FEREEEEE 2 2 =2 2
T T T T T T T T T T T T r T T T T T 1 T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

riioo0

rioooo

9000

8000

7000

6000

2000

~4000

3000

2000

1000

o

~-1000

85



