


1. Gener al met hods of synthesis

Al commercially avail abl e sol vents and
purification wunless otherwise specified.
chromatography (TLC) on Silica Gel 60 F2514

flash cologmagthy omapar ati oBD0ugnesdh) snbi ca
points (mp) were measured on!Ha€xXddEmi cr o m
NMR spectra welrEOL edctoEiSd e4dd OdMHza NMR spectr om
MegSias the internadkost &DCHiIi gdhi ne®MEOti on ma
(HRM#gr e recorded on-odn iAgghitl ¢nTtOF65 OLOC/ TMSmes y

2General procedurealjor preparation of 1

To a solubuodogwhyad® oxyelb(eédsn z metrke b wtr w(l¢ 42

met hyl phenyl )sul fonami d20) meh zwai &2 8e chmK | )
gl5 mmol-hr amadpy3o@54 5ng5 mmol ). The resultin
stirr &3 wuantt i80 the TLC indicated the consumj
reaction syst enO wansd qeuxetnrcahcetde b ywiH h DCM. Th
phases were driel@Qoveld tanleyddr ansgd Nancentr a
The resi due awashopur isfiiled abygyel column filtr
to give il-hitE¥Me dii aetl a s .

To a solutionl-lo(f3 immelryie o mafh el )( 1was

par af or mai 4d0e h yedhermo(l, CuBBromg (2. 1 mmo | ) and
dicycl ohdxyl6é gmindke n( sElgeeenegul ti ng mixture
10 until the TLC indicated tAéteonsomping
to room temperature, the solventr evaisdu e mo vV
was extracted Wheh cembyhedcetrghei c phases
anhydr.8@s fNal t ered, and codmeestwaase dd rurmdeear
purifaeshdodriyt silica gel coeumpl jater gt een
i nt er maidi ¥8tde yi el ds.

To a solutiom2(cX mmaled@™ddi B® emL) was adde
mL)The resulting mixture was stirred at roo
consumption of the starting material. The ¢
and the residue was extracted with DCM. The
antdyouS@QNaf i |l tered, and codmeestwaase dd rurmdeear
purifiaedhbyt silica gelMeOp!| tmhlyé vdesatriedn
produaatg@5 % yiel ds.
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CuBr, (CH,0),
(fj\ J< Br/\ (fj\ dicyclohexylamide
R R =
XH K,CO3, DMF 1,4-dioxane, 100 °C

X = O or NTs 80 °C
(0] J< (0]
3
R{\:ﬁko o R\ Y OH
I DCM, rt .
= X/\/ 4 = X/\/
I-2 1a:X =0, R = H 1e: X = O, R = 4-NO,
1b: X=0,R=4-CH;  1f: X=0, R=4-CF
1¢: X = O, R = 4-Br 1g: X = NTs, R = H
1d: X = O, R = 3-CHO
Schem&y8lLtheosmpohwtHds

A mi xtDurAed .gdf mmeordR)Psl . 87 gmmord )THF (5. 0 mL)
stirred at room temperat ubruet yihod2 ®dx b én z dditee
(5 mool-hetrg knte2t hyl phenyl )su( 5ommami doa e nazlol)
(5 mion T2HBRL ) was sl owly added into the mixt
stirred at room temperature until TLC indi
The reaction syst gm amas exu erhdlyeed abdyteH t e
combined organic phasesSQ@verf e | daedrredle, otamadt @ ch I
under vacuum. The residue was purified by
(petroleumylk) deet gt gel dling 88M@medied tdes .

Foll owing the simil dRi pt ec hdRdviaast @aempiae @ do
fromi @58 % yi el ds.

Foll owing the simildrm phec addcisidl gakarmpar ioadi ca
preparb-ﬂi@ﬁﬁr%nyields.

0 )< HO J< CuBr, (CH,0),
(:fj\o n= 2 3 dicyclohexylamide

XH DIAD, PPh3 THF 1,4-dioxane, 100 °C
X =0 orNTs

O
— 1i: X =NTs, R=H,n=2
XM DCM, rt XN 1:X=0,R=H,n=3
-2

Schem&y82heosimpoafmds
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0]

1a

2-((Buta-2,3-dien-1-yl)oxy)benzoic acid (&). White solid(732 mg, 77% yieldver

three steps'H NMR (400 MHz,CDCl;) G 8 J479, 1(9Hd, 1H), 7.53 (td,=

7.9, 1.9 Hz, 1H), 7.12 (1= 7.6 Hz, 1H), 7.03 (d] = 8.4 Hz, 1H), 5.43 (p] = 6.4 Hz,

1H), 4.97 (dtJ = 6.1, 2.7 Hz, 2H), 4.78 (di,= 6.0, 2.8 Hz, 2H)}*C NMR (101 MHz,

CbCk) U 209.62, 165.49, 157.05, 135.05, 133.
67.29.HRMS calcd for @H1103[M + H]* m/z191.07027, found 191.07051.

0]

1b

2-((Buta-2,3-dien-1-yl)oxy)-4-methylbenzoic acid (1b) White solid (735 mg, 72%

yield overthree steps White solid *H NMR (400 MHz, CDCJ) U 8J=8B.%Hz( d,

1H), 6.93 (dJ = 8.0 Hz, 1H), 6.83 (s, 1H), 5.43 (p~ 6.4 Hz, 1H), 4.98 (dJ = 6.1,

2.7 Hz, 2H), 4.76 (dt) = 5.8, 2.8 Hz, 2H), 2.40 (s, 3HFC NMR (101 MHz, CDGJ)

a 209.68, 165.48, 156.96, 146.37, 133.88,
22.08.HRMS calcd for @H1303[M + H]* m/z205.08592, found 205.08620.

2-((Buta-2,3-dien-1-yl)oxy)-4-bromobenzoic acid (1c) Gray solid (887 mg, 66%

yield overthree steps'H NMR (400 MHz, CDCJ) U 8J.=@®.3 Hz( 14H), 7.27 (d,

J=8.4 Hz, 1H), 7.21 (s, 1H), 5.42 (p= 6.5 Hz, 1H), 5.01 (dt) = 6.2, 2.9 Hz, 2H),

4.78 (dtJ=6.0, 2.8 Hz, 2H)'**C NMR (101 MHz,CD&) G 209. 90, 164. 83,
135.05, 129.20, 125.85, 117.08, 116.83, 85.39, 78.58, 6 HRMS calcd for

C11H10BrOz[M + H]" m/z268.98078, found 268.98089.

@)

OA©\)‘\0H
O/\/
1d

2-((Buta-2,3-dien-1-yl)oxy)-5-formylbenzoic acid (1d) White solid (764 mg, 70%
yield overthree steps'H NMR (400 MHz,CDX) G 9. 96 ( 3522H#), 8. 67
1H), 8.11 (ddJ = 8.8, 2.3 Hz, 1H), 7.19 (d,= 8.6 Hz, 1H), 5.46 (p] = 6.4 Hz, 1H),
5.01 (dd,J = 6.3, 3.0 Hz, 2H), 4.89 (dfl = 6.0, 2.8 Hz, 2H)!3C NMR (101 MHz,
CDCl) a 209. 83, 189. 98, 164. 58, 161. 32, 137

4/ 96



85.37, 78.74, 67.88HRMS calcd for GH1i:04 [M + H]* m/z 219.06573, found
219.05120.

1e

2-((Buta-2,3-dien-1-yl)oxy)-4-nitrobenzoic acid (1e) White solid (799 mg, 68%

yield overthree stepsH NMR (400 MHz, CDCJ) U 8J.=3.0 Hz( 1¢H), 7.93 (d,

J=7.1Hz, 2H), 5.44 (p] = 6.5 Hz, 1H), 5.03 (dt) = 6.3, 2.7 Hz, 2H), 4.90 (df,=

5.8,2.7Hz, 2H*CNMR (101MHz,CDG)) G 210. 12, 164. 89, 157.
123.64, 116.50, 108.76, 85.23, 78.58, 68 2RMS calcd for GiHgNOs[M + H]* m/z

234.04080, found 234.04034.

Jo 8
FsC o/\/

1f

2-((Buta-2,3-dien-1-yl)oxy)-4-(trifluoromethyl)benzoic acid (1f). White solid (852

mg, 66% yieldoverthree steps 'H NMR (400 MHz, CDCY) U 8J=2871 H%, d ,

1H), 7.37 (dJ = 8.1 Hz, 1H), 7.28 (s, 1H), 5.43 (p= 6.5 Hz, 1H), 4.99 (dd] = 6.5,

2.8 Hz, 2H), 4.86 (dt) = 5.9, 2.7 Hz, 2H)*C NMR (101 MHz,CDG)) & 210. 06,
164.76, 157.10, 136.28, 134.67, 123.14, 121.32, 118.87, 110.52, 85.33, 78.43, 67.89.

% NMR (376 MHz, CDG) -63.23. HRMS calcd for GHsFsOs [M -H]” m/z

257.04310, found 257.04281.

0]

I
Ts

19
2-((N-(buta-2,3-dien-1-yl)-4-methylphenyl)sulfonamido)benzoic acid (1g) White
solid (130 mg, 38% vyieldverthree stegs*H NMR (400MHz, CDCkL) & 7.J99 ( dd,
= 7.4, 1.9 Hz, 1H), 7.53 (d,= 8.0 Hz, 2H), 7.50 7.38 (m, 2H), 7.25 (d] = 8.0 Hz,
2H), 7.02 (dJ = 7.5 Hz, 1H), 5.22 (p) = 7.0 Hz, 1H), 4.59 (d] = 6.3 Hz, 2H), 4.29
(d,J=7.2Hz, 2H), 2.37 (s, SH¥CNMR (101MHz,CDG)) G 210. 04, 170. 17,
138.17, 135.97, 132.97, 132.20, 131.55, 131.46, 129.67, 128.82, 127.90, 86.32, 76.18,

51.31, 21.65HRMS calcd for GgH1eNO4S[M - H] m/z342.08055, found 342.08001.
0

1h

&l
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2-((Penta-3,4-dien-1-yl)oxy)benzoic acid (1h) White solid(602 mg, 59% yieldver

three stegs'H NMR (400 MHz, CDG}) U 10. 92 (Js=852HHz,1H)8. 18 ( dt
7.611 7.44 (m, 1H), 7.16 6.88 (m, 2H), 5.24 5.02 (m, 1H), 4.80 (df] = 6.5, 3.2 Hz,

2H), 4.32 (qJ = 6.2, 5.6 Hz, 2H), 2.60 (ddi,= 9.4, 6.2, 3.3 Hz, 2H}3C NMR (101

MHz, CDCk) a 209. 27, 165. 51, 157. 42, 135. 12, 1.
76.62, 68.72, 28.25HRMS calcd for GzH1303 [M + H]* m/z 205.08647, found

205.(8625.

O

2-((4-M ethyl-N-(penta-3,4-dien-1-yl)phenyl)sulfonamido)benzoic acid (1i) White
solid (838 mg, 47% yielaverthree stepgs*H NMR (400 MHz, CDCJ) U 18.980 3
(m, 1H), 7.53i 7.48 (m, 2H), 7.47 7.43 (m, 2H), 7.25 (s, 2H), 6.916.81 (m, 1H),
5.04 (p,d = 6.8 Hz, 1H), 4.64 (dtJ = 6.6, 3.2 Hz, 2H), 3.9¥ 3.42 (m, 2H), 2.40 (s,
3H), 2.24 (dJ=37.9 Hz, 2H)’*C NMR (101 MHz,CDG) & 208. 92, 168. 99,
138.14, 134.85, 132.94, 132.30, 132.25, 129.83, 129.71, 128.89, 128.13, 86.51, 75.87,
51.50, 27.47, 21.6HRMS calcd for GH20NO4S[M + H]* m/z358.11130, found
358.11154.
o)

1j
2-((Hexa4,5dien-1-yl)oxy)benzoic acid (j). White solid(630 mg, 58% yieldbver
three stepgs'H NMR (400 MHz,CDCl;) G 8 J4 778, 1(9cHd, 1H), 7.54 (td,=
7.9,1.9Hz, 1H), 7.12 (8= 7.6 Hz, 1H), 7.04 (d] = 8.5 Hz, 1H), 5.14 (p] = 6.6 Hz,
1H), 4.71 (dtJ= 6.7, 3.3 Hz, 2H), 4.29 (§,= 6.4 Hz, 2H), 2.20 (ddd,= 10.1, 6.8, 3.3
Hz, 2H), 2.04 (pJ = 6.8 Hz, 2H).1*C NMR (101 MHz,CDCl) 4 208. 68, 165
157.58, 135.14, 133.93, 122.33, 117.78, 112.67, 88.49, 76.08, 69.50, 28.01, 24.35.
HRMS calcd for GzH1503[M + H]* m/z219.10212, found 2190201.

3.Gener al procedure -£kor preparation of 4a
Foll owing the simil &li ptrerrchdldiraast epa rerpiaeg e do
from mét b-inbp ydr 2o hebok §@§ayeel d.

Foll owing the simil &2i ptr o hdldnraast epa rerpiaeg e do
fromli @3 yieldd.

To a sollHlt2 ommolf) i n EtOH (10 mL) was adde
solutionTHe& .meadt)iion mi xX¥Cumemtwads TLCi i mald ca
consumption ofTlse areéaocgi onateystaém was adju
addition of 10% HCI agueous solution. The
The combined organic phasesSQ@wefriel tderrieedd, oa\
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concentrated ulmeeeiwhesea ¢wumhenan phorfisdl byga
column fil Me@Hitoat hgeDVded/s i 4 @ @ Yoy ri ced wWc t

0] @)

CuBr, (CH,0),
5 AG)J\O/ Br/\ 5 AG)J\O/ dicyclohexylamide
™\ —\ > .
NH K,CO3, DMF N\// 1,4-dioxane, 100 °C
80°C -1
o 0

-
BrACHk © __KoHw | Br \\ OH
Nv\\.\ EtOH, 25°C N\/\\\

-2 4a
Schem&y88heosimpodmds

Foll owing the simil bf,i pt ec endldvaest ea rerpiaer de do |
from méet b-inbp vdr 2o0bhebok st el d.

Foll owing the simil &2i pt e cddliwrasst epa rerpiae ¢ do
fronmi dAByi el d.

Foll owing the similadaptbeedwersd bweadsr mpir eod u
preparbkﬂiﬁ%rmield.

4 Q CuBr, (CH,0),
S o~ dicyclohexylamide
S NH - \_N g
DIAD, PPh THF 1,4-dioxane, 100 °C
3 \/\ iox
V-1
0]
= o~ KOH = OH
Br— — B
NM EtOH, 25°C NM
V-2

Schem&y84heosmpodids

Foll owing the simil dfiptecea&dwwnat parcpiaeeddo
from meit hegdd adrtb ot BI9Q %ey i el ds.

Foll owing the simil dfiptecaewnat parcpiaeeddo
froqhi 697% yi el ds.

Foll owing the simildp phec dd sdcel g@anemrioad cad
prepar ¥-8i Wmyi el ds.
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CuBr, (CH,0),
o~ dicyclohexylamide
K,COj3, DMF N\// 1,4-dioxane, 100 °C
80 °C
4c:R=H,R'=H
4d:R=Br,R'=H
4>
4e: = '=
N\/\ EtOH, 25°C \/\ o }5= :rrg: BOrMe

4g: R = Br, R'= NO,
Schem&y8bheosmpodids

Foll owing the similbHd,i pt ec &@bdvaest eparrerpiaerde do
from méet b-inbi nN3d-2d aer b ot WiI5& ey i el ds.

Foll owing the simil &2i ptr ® c ®Ewraast epa rerpiae & do
frohii m48 QHyi el ds.

Foll owing the similda pheceesiheldocamrioed co
prepar ¥lei @63 I yields.

Br O HO

CuBr, (CH,0),
S o~ n= 2 3 O/ dicyclohexylamide
R' NH DIAD, PPh3 THF NM/é 1,4-dioxane, 100 °C
VI-1
Br O

-~
A 0 . 4h:R'=H,n=2
R' N EtOH, 25°C 4i:R'=Br,n=2
T\/Vn\ W\ 4j:R'=H,n=3

4k:R'=Br,n=3

Schem&y86heosmpodmdcks

4-Bromo-1-(buta-2,3-dien-1-yl)-1H-pyrrole -2-carboxylic acid (4a). White solid

(798 mg, 66% yieldverthree steps 'H NMR (400 MHz, CDCY) U 7J=@2 ( d,

Hz, 1H), 6.94 (dJ = 2.0 Hz, 1H), 5.36 (p] = 6.5 Hz, 1H), 4.92 4.85 (m, 2H), 4.8%

4.79 (m, 2H)’*C NMR (101 MHz,CDG) G 209.15, 165.25, 129.0
96.16, 87.86, 77.38, 48.14RMS calcd for @H7BrNOz[M - H]" m/z239.96602, found

239.96543.
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o)
Br—{ OH
4b

4-Bromo-1-(penta-3,4-dien-1-yl)-1H-pyrrole -2-carboxylic acid (4b). White solid

(499 mg, 39% vyieldverthree stepgs *H NMR (400 MHz, CDCY) 0 7J=01BR ( d,
Hz, 1H), 6.88 (d,J = 1.9 Hz, 1H), 5.04 (p) = 6.9 Hz, 1H), 4.67 (dt) = 6.4, 3.0 Hz,

2H), 4.34 (t,J = 7.0 Hz, 2H), 2.49 2.37 (m, 2H).3C NMR (101 MHz, CDG)
209.15, 165.39, 129.75, 121.84, 121.35, 95.73, 85.99, 75.69, 49.12 FBRNS. calcd

for CigH10BrNNaG: [M + NaJ" m/z277.97926, found 27B79%5.

0]

= OH

N\/\

4c
1-(Buta-2,3-dien-1-yl)-1H-indole-2-carboxylic acid (4c¢). White solid(499 mg, 39%
yield overthree stepsH NMR (400 MHz,CDCl) U  7J.=7.9 Hz( 1d4), 7.45 (d,
J=149 Hz, 2H), 7.38 (1= 7.6 Hz, 1H), 7.17 (1 = 7.4 Hz, 1H), 5.38 (pJ] = 6.5 Hz,
1H), 5.22 (dtJ = 6.2, 2.8 Hz, 2H), 4.76 (di,= 6.1, 2.8 Hz, 2H)*C NMR (101 MHz,
CDCl) ua 208. 92, 165 126.65,125.8%6 923.0681,21.0%, 2.83.09,

111.00, 87.92, 43.52, 32.533RMS calcd for GsHoNO2[M - H]"m/z212.07170, found
212.07140.

Br 0
" "OH

N\/\

ad
3-Bromo-1-(3I5-buta-2,3-dien-1-yl)-1H-indole-2-carboxylic acid (4d). White solid
(1 g, 73% yieldoverthree steps *H NMR (400 MHz,CDCls) U 7J=@1 HZ, d,
1H), 7.477 7.40 (m, 2H), 7.29 7.20 (m, 1H), 5.39 (pJ = 6.5 Hz, 1H), 5.20 (dt]) =
6.0, 2.7 Hz, 2H), 4.79 (df,= 6.2, 2.7 Hz, 2H)**C NMR (101 MHzCDCL) & 208 . 96,

166.55, 138.42, 1271, 127.09123.50, 12109, 121.86111.12,102.31, 87.80, 44.63.
HRMS calcd for GzH11BrNO2[M + H]* m/z291.99732, found 291.998.

Br O
= OH

0 N \/\\\
4e

3-Bromo-1-(buta-2,3-dien-1-yl)-5-methoxy-1H-indole-2-carboxylic acid (4e)
White solid(1.1 g, 72% yieldverthree stepsH NMR (400 MHz, DMSQds) U 7. 4 8
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(d,J=9.0 Hz, 1H), 7.01 (dd] = 9.0, 2.4 Hz, 1H), 6.89 (d,= 2.3 Hz, 1H), 5.36 (pJ
= 6.3 Hz, 1H), 5.12 (dtJ = 6.0, 3.0 Hz, 2H), 4.74 (dd,= 6.6, 3.2 Hz, 2H), 3.78 (s,

3H).23C NMR (101 MHz, DMSGds) U 2162836, 155.54, 132.83, 126.85, 126.33,

117.97, 113.34, 100.70, 97.13, 88.60, 78.02, 55.91, 43BOIMS calcd for
C14H11BrNOs[M - H]" m/z319.99224, found 319.294.

Br O

== OH

Br NV\\\
af

3,5-Dibromo-1-(buta-2,3-dien-1-yl)-1H-indole-2-carboxylic acid (4f). White solid
(1.2 g, 63% yieldverthree steps 'H NMR (400 MHz, DMSGds) U 7J=65
Hz, 1H), 7.57 (d,) = 8.8 Hz, 1H), 7.49 (dd] = 8.9, 2.0 Hz, 1H), 5.39 (d,= 6.1 Hz,
1H), 5.14 (dtJ = 6.0, 3.0 Hz, 2H), 4.73 (di,= 6.3, 3.0 Hz, 2H)*C NMR (101 MHz,
DMSOds) U 208.34, 162.32, 136.50, 129.
96.68, 88.72, 78.51, 44.1HRMS calcd for GHgBrNO2[M - H]" m/z 367.89273,
found 3®.89002.

Br 0

=7~ “OH

O,N NV\

49
3-Bromo-1-(buta-2,3-dien-1-yl)-5-nitro -1H-indole-2-carboxylic acid (4g) White
solid (977 mg, 58% yieldoverthree steps*H NMR (400 MHz, DMSGds) U 8.
J=1.8 Hz, 1H), 8.19 (dd] = 9.2, 2.3 Hz, 1H), 7.80 (d,= 9.2 Hz, 1H), 5.45 (p] =
6.1 Hz, 1H), 5.21 (dt) = 6.0, 3.2 Hz, 2H), 4.73 (df, = 6.4, 3.1 Hz, 2H)}3C NMR
(101 MHz, DMSQds) a 207. 96, 161. 74, 142.80
117.87, 113.34, 99.38, 88.40, 78.58, 44.29, 3ZBIMS calcd for GsHoBrNNals
[M + Na]* m/z358.96434, found 3586344,

Br O
=7~ “OH
N\/\/
4h

3-Bromo-1-(penta-3,4-dien-1-yl)-1H-indole-2-carboxylic acid (4h). White solid

(734mg, 48% yieldoverthree stepgs*H NMR (400 MHz,CDCl) U 7 J$1%8.3,( d d,

8.1 Hz, 1H), 7.45 7.33 (m, 2H), 7.27 7.16 (m, 1H), 5.10 (h] = 7.1 Hz, 1H), 4.67
(td, J = 6.6, 5.9, 2.6 Hz, 3H), 4.644.57 (m, 1H), 3.98 (s, 1H), ®Li 2.32(m, 2H).

(d,

29, 12

36 (d,
140,
127

3CNMR (101 MHzCDCl;p) 4 209. 18, 166.33, 138.37,

121.74, 121.48, 110.87, 102.01, 86.36, 75.58, 51.98, 45.37, 28RMS calcd for
C14H12BrNNaG; [M + Na]* m/z327.99491, found 3299493.
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Br NM
4i
3,5-Dibromo-1-(penta-3,4-dien-1-yl)-1H-indole-2-carboxylic acid (4i). White solid
(519mg, 27% yieldoverthree stepsH NMR (400 MHz, DMSQds) U 1 7.606n§
2H), 7.47 (dd)) = 8.9, 2.0 Hz, 1H), 5.08 (§,= 7.0 Hz, 1H), 4.64 4.50 (m, 4H), 2.31
(qt,J= 6.9, 2.8 Hz, 2H)!*C NMR (101 MHz, DMSGds) & 208. 91, 162. 19,
128.91, 127.99, 127.83, 122.93, 1864.414.38 96.30, 86.67, 75.80, 45.17, 29.71.
HRMS calcd for G4H11BraNNaG;[M + Na]* m/z405.90542, found 4090537.

Br o
= OH
N\/\/\
4

3-Bromo-1-(hexa4,5dien-1-yl)-1H-indole-2-carboxylic acid (4j). White solid(752
mg, 47% yieldoverthree stepgs 'H NMR (400 MHz, CDCY) U 7J=7812 H%, d ,
1H), 7.42 (dJ= 3.8 Hz, 2H), 7.28 7.21 (m, 1H), 5.14 (pJ = 6.5 Hz, 1H), 4.73 (di
= 6.5, 3.2 Hz, 2H), 4.6 4.58 (m, 2H), 2.06 (dt] = 9.8, 6.5, 3.1 Hz, 2H), 2.011.91
(m, 2H).'*CNMR (101 MHz,CDG) U 208. 64, 1056263412358,38. 43,

122.01, 121.68, 110.89, 101.97, 89.14, 75.80, 45.35, 29.74, 284S calcd for
CisH14BrNNaQ: [M + Na]" m/z342.01056, found 3421034.

Br O
~ OH

N
Br \/\/\

4k

3,5-Dibromo-1-(hexa4,5dien-1-yl)-1H-indole-2-carboxylic acid (4k). White solid

(638mg, 32% yieldoverthree steps*H NMR (400 MHz, DMSGds) U 1 7.606n%

2H), 7.46 (dd,J = 8.9, 2.0 Hz, 1H), 5.13 (Pd,= 6.6 Hz, 1H), 4.70 (dt) = 6.8, 3.5 Hz,

2H), 4.53 (tJ= 7.2 Hz, 2H), 1.88 (ddg),= 10.2, 6.6, 3.3 Hz, 2H), 1.791.67 (m, 2H).

13C NMR (101 MHz, DMSGds) UG 208. 27, 162. 13, 136.29,
122.94, 114.3, 114.34 96.22, 89.47, 76.42, 45.20, 30.00, 25.HRMS calcd for
CisH13BroNNaG; [M + Na]" m/z419.92107, found 4192087.

4.Gener al procedure - or preparation of 6a
Foll owing the simil bBIii mtrercidddnmaes eparrerpiaer de do
frofMmaNni no aci dibmetByyi elsder s

Foll owing the simil B2Zi mtrercidddnmaes eparrerpiaer de do
fromli 687 % yiel ds.

Foll owing the simil ara prhoec eddeusbepbecda rprrioeddu ca
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a ngh-6iwe rper epar ¥ldRife059® yi el ds.

O 0O
CuBr, (CH,0),
R o~ Br/\ R" ~ dicyclohexylamide
O -
( K,CO3, DMF ( 1,4-di ©
n " NH , n ,4-dioxane, 100 °C
| 80 °C '\Il\

Ts Ts
VII-1
o9 Q 6a:R"=H,n=0
R\f‘\o/ KOH R oH 6c: R" = CH(CHg),, n = 0
( EtOH, 25 OC ( 6e: R" = CH2C6H5, n=0
n w¢ n 'T'¢ 6h:R"=H. n =1
Ts Ts 6i:R"=H n=2
ViI-2

Schem&y 87 heo®imp o &6 Gea nah-6i.

Foll owing the simil arll-1pirnotceerdnyetdd vad eer r i ed
prepare-tafm om MHcididdtBHyyi elsder s

Foll owing the similarl2pmdecedied@elagerri ed
prepar ¥H41F 688 yi el ds.

Foll owing the simil dara pgrhec addkwsbygbédaa gprioad cd
6f-6gwe rper e par ¥IdL2if @ 89n%% yi el ds.

_

9 Hown// -0 CuBr, (CH0),
R"\HJ\O/ n=2 3 R\HJ\O/ dicyclohexylamide
: = O
T ~NH DIAD, PPhs, THF . /NM 1,4-dioxane, 100 °C
s r.t S n

Viil-1
0 o)

R" _ R" 6b:R"=H,n=2
0 __KOH _ OH 6d: R" = CH(CHa)y, n = 2

OH
_N EtOH, 25°C _N 6f: R" = CH,CgHs, n = 2
Ts \(\/);\ Ts \%\ Gg R" = CH2C6H5, n=3

Schem&y 88 he®»imp oa p6d & nai-69.

N-(buta-2,3-dien-1-yl)-N-tosylglycine 6a). Graysolid (647mg, 46% yieldoverthree
step$. *H NMR (400 MHz,CDCls) 0 7J.=8.2 Hz( 2¢H), 7.29 (d] = 8.1 Hz, 2H),
4.94 (p,d = 6.9 Hz, 1H), 4.72 (dt) = 6.5, 2.5 Hz, 2H), 4.06 (s, 2H), 3.89 (dt; 7.2,
2.6 Hz, 2H), 2.41 (s, 3H):*C NMR (101 MHz,CDCl) u 209. 93, 174. 63,
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136.63, 129.84, 127.42, 85.35, 76.77, 47.46, 46.94, 21HIMS calcd for
C13H14NOsS[M - H]" m/z280.06490, found 280.06461.

0]

HJ\OH

TS/N\/\/

6b
N-(penta-3,4-dien-1-yl)-N-tosylglycine ©6b). White solid (472 mg, 32% yieldover
threestep3. 'H NMR (400 MHz,CDCl) U 7J1=78@ HZ, &H), 7.28 (dJ = 8.0
Hz, 2H), 5.00 (pJ = 6.9 Hz, 1H), 4.66 (dt]) = 6.7, 3.2 Hz, 2H), 4.06 (s, 2H), 3.34
3.24 (m, 2H), 2.41 (s, 3H), 2.22 (tdbl= 10.1, 6.7, 3.1 Hz, 2H}3C NMR (101 MHz,
CDCl) U 20 84, 878.4014B.85413@.47,129.78, 127.43, 86.40, 75.90, 48.37,
48.10, 27.12, 21.6 HRMS calcd for GuH17/NaOsS[M+ Na]* m/z318.07760, found
31807751.

o]
)\HJ\OH
TS/N\/\
6¢
N-(buta-2,3-dien-1-yl)-N-tosylvaline (6¢). Light yellow liquid (706 mg, 43% yield
overthree steps'H NMR (400 MHz,CDCl;) U 7J1=8@ Hz 2H), 7.24 (d] =

8.4 Hz, 2H), 5.20 (dq] = 8.3, 6.5 Hz, 1H), 4.7% 4.66 (m, 2H), 4.10 (d] = 10.0 Hz,
1H), 4.04i 3.86 (m, 2H), 2.38 (s, 3H), 2.11 (ddt= 12.2, 9.4, 6.0 Hz, 1H), 0.96 (@,

= 6.4 Hz, 6H)’*C NMR (101 MHzCDCk) 4 208.86, 175.84, 143.7

127.64, 88.20, 76.18, 65.34, 44.23, 28.36, 21.65, 19.73, 1BIBMS calcd for
Ci6H21:NNaOsS[M + Na]" m/z346.10890, found 3460868.

6d

N-(penta-3,4-dien-1-yl)-N-tosylvaline (6d). Light yellow liquid (438 mg, 26% yield
over three steps'H NMR (400 MHz,CDCl;) & 7J1=80 HZ 2H), 7.24 (d] =
7.9 Hz, 2H), 5.01 (p) = 6.7 Hz, 1H), 4.67 (dt) = 6.6, 3.1 Hz, 2H), 4.04 (d,= 10.3
Hz, 1H), 3.40 (ddd) = 16.3, 11.2, 5.4 Hz, 1H), 3.25 (ddts 15.8, 11.3, 5.2 Hz, 1H),
2.44 (dtt,J=11.3, 6.1, 2.8 Hz, 1H), 2.37 (s, 3H), 2i32.18 (m, 1H), 2.11 2.03 (m,

1H), 0.94 (t.J = 6.7 Hz, 6H)*C NMR (101 MHz,CDCl) & 208. 84, 175.
136.72, 129.57, 127.57, 86.78, 75.66, 65.68, 44.92, 29.25, 28.61, 21.61, 19.82, 19.51.

HRMS calcd for G7H21NOsS[M - H] m/z336.12969, found 336.929.

13/ 96
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OH

TS/N\/\

6e

N-(buta-2,3-dien-1-yl)-N-tosylphenylalanine @e). Light yellow liquid (687mg, 37%

yield overthree stegs'H NMR (400 MHz,CDCkL) U 7J=8.2 HZ 2H), 7.32

7.09 (m, 7H), 5.05 (p] = 6.9 Hz, 1H), 4.87 (ddl = 8.6, 6.4 Hz, 1H), 4.74 (dd,= 6.6,

2.2 Hz, 2H), 4.0% 3.76 (m, 2H), 3.36 (dd] = 14.4, 6.5 Hz, 1H), 3.00 (dd,= 14.4,

8.6 Hz, 1H), 2.37 (s, 3H)*C NMR (101 MHz,CDCl;) & 209. 22, 176. 31,
136.8, 136.82 129.59, 129.25, 128.7427.58, 126.98, 87.62, 76.54, 60.72, 45.01,

35.88, 21.62.HRMS calcd for GoH2:NNaO:sS [M + Na]* m/z 394.10890, found

39410933.

Ts/N\/\/

6f

N-(penta-3,4-dien-1-yl)-N-tosylphenylalanine @f). Light yellow liquid (436 mg, 22%

yield overthree steps'H NMR (400 MHz, DMSGds) U  7J.=8.2 Hz( 2d#), 7.25

i 7.04 (m, 7H), 5.05 (pJ = 6.7 Hz, 1H), 4.69 (d} = 6.7, 3.2 Hz, 2H), 4.22 (§,=7.1

Hz, 1H), 3.35 2.99 (m, 3H), 2.55 (ddl = 13.8, 6.9 Hz, 1H), 2.31 (s, 3H), 2.2 2.12

(m, 1H), 2117 1.96(m, 1H).*C NMR (101 MHz,DMSGds) U 208. 464, 171. 31
129.57128.42, 127.65, 126.07, 87.76, 75.98, 65.43, 45.05, 38.91, 29.25,2RM®.

calcd for GiH23NNaQwS[M + Na]* m/z408.12455, found 4082425.

O

OH

_N
Ts \/\/\

6ég

N-(hexa4,5dien-1-yl)-N-tosylphenylalanine(6g). Light yellow liquid (470mg, 23%

yield over three steps *H NMR (400 MHz,CDCl;) &4 10. 61 7 @.50,(m1H) , 7.
2H), 7.30i 7.07 (m, 7H), 5.02 (p] = 6.6 Hz, 1H), 4.76 () = 7.4 Hz, 1H), 4.66 (dt)

= 6.5, 3.2 Hz, 2H), 3.42 3.24 (m, 2H), 3.17 (ddd] = 15.4, 10.5, 5.6 Hz, 1H), 2.95

(dd,J=14.3, 7.9 Hz, 1H), 2.37 (d,= 2.4 Hz, 3H), 1.92 (qq]l = 6.6, 3.3 Hz, 2H), X6

i 1.58(m, 2H).®*CNMR (101 MHzCDCl;) U4 208.59, 176.06, 143.5
129.57,129.17, 128.72, 127.55, 126.99, 89.05, 75.56, 61.26, 45.66, 36.39, 29.13, 25.53,
21.60.HRMS calcd for GoH2sNNaQwS[M + Na]” m/z422.14020, found 422398.
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Tls

Ho\g/\/N\/\
6h

3-((N-(buta-2,3-dien-1-yl)-4-methylphenyl)sulfonamido)propanocic  acid ().

White solid(664 mg, 45% yieldover three steps*H NMR (400 MHz, CDCJ) 0 7. 70

i 7.66 (m, 2H), 7.29 (d] = 8.0 Hz, 2H), 4.91 (p] = 6.9 Hz, 1H), 4.71 (dt]= 6.5, 2.4

Hz, 2H), 3.84 (dtJ = 7.1, 2.6 Hz, 2H), 3.43 (dd,= 8.4, 6.5 Hz, 2H), 2.7B 2.67 (m,

2H), 2.41 (s, 3H)*C NMR (101 MHz, CDG) 4 209. 60, 177.45, 14
129.92,127.31, 85.90, 76.67, 47.72, 42.70, 34.05, 2HRBIS calcd for GaH16NO4S

[M - H]" m/z294.08055, found 294.07975.

6i

4-((N-(buta-2,3-dien-1-yl)-4-methylphenyl)sulfonamido)butanoic acid (). White

solid (648 mg, 42% yieldover three steps 'H NMR (400 MHz, CDCY) & 10. 95 ( s,
1H), 7.64 (dJ = 8.3 Hz, 2H), 7.26 (d] = 8.1 Hz, 2H), 4.84 (p] = 6.9 Hz, 1H), 4.67

(dt,J=6.5, 2.5 Hz, 2H), 3.80 (di,= 7.3, 2.5 Hz, 2H), 3.18 (§,= 6.9 Hz, 2H), 2.39 (d,
J=8.3Hz,5H),1.84 (q]=7.2Hz,2H)** CNMR (101 MHz,CDG) G 209. 56, 179
143.53, 136.85, 129.86, 127.23, 85.78, 76.40, 46.99, 46.22, 30.90, 23.07HRIVED.

calcd for GsH1eNO4sS[M - H]" m/z308.09620, found 3089841
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dat a

of

Crystal of 2i was grown by slow evaporation ¢ért-Butanol solution at room
t emper at ur-my dffeaftion data wasKcollected at 293(2) K on a Bruker
Kappa Apex Duo diffractometer with gradetultilayer focused CuK(alpha)-kKays.
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