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Synthesis of 1-((E)-hex-1-enyl)2-pyrolidinon-2-one (4a):

An oven-dried flask was charged wth bis-(2-nethallyl)-

cycl oocta-1, 5-di ene-rutheniun(ll) (6.4 ng, 0.02 mmol) and DMAP
(4.99 ng, 0.04 mmol) and was flushed with argon. Subsequently,

tri-n-butyl phosphine (15 niL, 0.06 mmol), 2-pyrrolidinone (2a)

(85.1 nmg, 1 mmol) 1-hexyne (la) (229 puL, 2.0 mmol), and dry
toluene (3.0 nL) were added via syringe. The resulting green

solution was stirred for 15 h at 100 °C and was then poured

i nto aqueous NaHCO; solution (30 nL). The resulting m xture was
extracted repeatedly with 20 nL portions of ethyl acetate, the
conbi ned organic layers were washed wth water and brine,

dried over MgSQ,, filtered, and the volatiles were renoved in
vacuo. The residue was purified by colum chromatography (S O,

ethyl acetate / hexanes 3:1) yielding 4a (158.9 ng, 95 %
yield, 97 %isoneric purity) as a colorless oil.

'HNVR (300.1 MHz, CDO3): 6.86 (d, 3 =14.7 Hz, 1H, 4.92
(dt, %) = 14.7 Hz, 7.2 Hz, 1H), 3.48 (t, %) = 7.2 Hz, 2H), 2.46
(t, % =8.1Hz, 2H), 2.01-2.14 (m 4H), 1.24-1.39 (m 4H),

0.88 (t, %3 =7.2 Hz, 3H ppm ¥C-NWR (75.5 Mz, CDO;): 172.2,

123.6, 112.5, 45.3, 32.3, 31.3, 29.7, 22.1, 17.4, 13.9 ppm



M (EI, 70 eV): mz (%9 = 167 (20), 124 (100, [M+), 86 (23),
69 (12), 41 (21); HRMS (ElI) calc. for GoHNO 167.131014 u,
found: 167.130871 u.

Synt hesis of 1-((E)-4-phenyl but-1-enyl)2-pyrolidin-2-one (4b):

Compound 4b was synt hesi zed foll ow ng the above procedure from
2-pyrolidinone (2a) (77 pL, 1.0 mmol) and 1- (but - 3-
ynyl ) benzene (1b) (281 pL, 2.0 nmmol) yielding a 30:1 mxture
of 4b and 5b as a white solid (197.5 ny, 97 %; HNWR
(300.1 MHz, CDCl3): 7.16-7.25 (m 2H), 7.07-7.14 (m 3H), 6.85
(d, %) = 14.7 Hz, 1H), 4.88 (dt, 3J = 14.7 Hz, 7.2 Hz, 1H),
3.39 (t, 3 =7.2 Hz, 2H), 2.63 (t, 3J = 8.3 Hz, 2H), 2.28-2.42
(m 4H), 1.93-2.05 (m 2H) ppm

13CGNWR (75.5 MHz, CDO3): 171.8, 140.6, 127.4, 127.3, 124.9,
123.2, 110.3, 44.2, 35.7, 31.0, 30.3, 16.4 ppm M (ElI, 70
eV): mz (¥ = 215 (7), 124 (100, [M™), 96 (7), 69 (8), 41
(13), HRMS (EI) calc. for CyH,NO 215.131014 u, found:
215. 13050 u.

Synthesis of 1-((E)-dodeca-1,11-dienyl)2-pyrolidin-2-one (4c):

Compound 4c was synt hesi zed follow ng the above procedure from
2-pyrolidinone (2a)(77 pbL, 1.0 mmol) and dodec-1-en-11-yne
(1c) (463 pL, 2.0 mmol) yielding a 30:1 mxture of 4c and 5c
as a pale yellow oil (241.1 nmg, 99 %:; HNWR (300.1 Mz,
CDC3): 6.79 (d, %) = 14.4 Hz, 1H), 5.72 (dd, %3 = 17.1 Hz,
10.2 Hz, 1H), 4.76-4.95 (m 3H), 3.41 (t, 3% = 7.1 Hz, 2H),
2.38 (t, 33 =8.2 Hz, 2H), 1.93-2.04 (m 6H), 1.20-1.33 (m
12H) ppm BCGNW (75.5 MHz, CDO): 172.2, 138.7, 123.2,
113.7, 112.0, 44.9, 33.4, 30.9, 29.7, 29.6, 29.0, 28.6, 28.5,
17.0 ppm WM (El, 70 eV): nmz (% = 249 (11), 166 (4), 124
(100, [M*%), 98 (13), 86 (70), 69 (12), 41 (21); HRVMS (H)
calc. for CiH,yNO 249.209264 u, found: 249.209310 u.



Synt hesi s of 1- ((E)-5-chl oropent - 1- enyl ) 2- pyrol i di non- 2- one
(4d):

Conpound 4d was synthesized follow ng the above procedure from
2-pyrolidinone (2a) (77 pL, 1.0 nmol) and 1-((E)-5-chl oropent-
l-enyl (1d) (212 nL, 2.0 mmol) yielding a 30:1 mxture of 4d
and 5d as a colorless oil (148.2 ng, 81 %; 'H NVR (300.1 Mz,
CDCl;): 6.85 (d, 3%J =14.3 Hz, 1H), 4.83 (dt, 3J = 14.3 Hz,
7.2 Hz, 1H), 3.40-3.52 (m 4H), 2.41 (t, 3 =8.1 Hz, 2H),
2.12-2.22 (m 2H), 1.97-2.10 (m 2H), 1.75-1.84(m 2H ppm
B3C-NWR (75.5 MHz, CDClj3): 171.9, 123.8, 109.0, 44.3, 43.2,
31.8, 30.3, 26.3 , 16.5 ppm M (El, 70 eV): mz (% = 187
(21), 124 (100, [M"), 96 (11), 69 (15), 41 (24); HRVS (H)
calc. for GH;4,O NO 187.076392 u, found: 187.076305 u.

Synthesis of (E)-nethyl 3-(2-oxopyrrolidin-1-yl)acrylate (4e)
[ CAS: 145294-78-6] :

Compound 4e was synt hesi zed follow ng the above procedure from
2-pyrolidinone (2a) (77 pL, 1.0 mmol) and nethyl propiolate
(1e) (178 nL, 2.0 mml) yielding a 30:1 m xture of 4e and 5e as
a white solid (167 ng, 99 %; HNWR (300.1 MHz, CDd3): 8.09
(d, %3 =13.9 Hz, 1H), 5.91 (d, %3 = 13.9 Hz, 1H), 3.72 (s,
3H), 3.54 (t, % =6.8 Hz, 2H), 2.53 (t, 3J =8.1 H, 2H),
2.10-2.21 (m 2H) ppm C-NWR (75.5 MHz, CDCl;): 174.6, 168.0,
137.9, 100.7 , 51.8, 45.3, 31.3, 17.8 ppm Ms (El, 70 eV): mz
(%9 = 169 (76), 138 (85), 110 (100. [M*), 82 (84), 70 (27), 55
(17), 41 (36); HRMS (EI) calc. for GCH;NOy: 169.073894 u,
found: 169.073984 u.

Synt hesi s of 1- ((E) - 3-net hoxyprop- 1-enyl ) pyrrolidin-2-one
(4f):

Compound 4f was synthesized follow ng the above procedure from
2-pyrolidinone (2a) (77 pL, 1.0 mnmmol) and 3-nethoxyprop-1-yne
(1f) (169 nL, 2.0 mol) yielding a 8 1 mxture of 4f and 5f as
a colorless oil (145.1 ny, 93 %; HNWR (300.1 MHz, CDd j):



7.04 (d, %) = 14.3Hz, 1H), 4.97 (dt, 3 = 14.3 Hz,7.0 Hz, 1H),
3.89 (d, 3 =7.2, 2H, 3.48 (t, 33 =7.2 Hz, 2H), 3.25 (s,
3H), 2.42 (t, 3J =8.3 Hz, 2H), 2.01-2.11 (m 2H ppm ¥C NMWR
(75.5 MHz, CDO 3): 172.5, 126.4, 106.2, 70.4, 56.5, 44.2, 30.2,
16.5 ppm M (EI, 70 eV): mz (%9 = 155 (86), 140 (31), 124
(100, [M™), 112 (29), 96 (19), 56 (17), 41 (63); HRVS (E)
calc. for GHi3sNOG: 155.094629 u, found: 155.094590 u.

Synthesis of 1-((E)-3-nethyl buta-1, 3-di enyl)pyrrolidin-2-one
(49)[ CAS: 112682-83-4]:

Conpound 4g was synthesi zed foll ow ng the above procedure from
2-pyrolidinone (2a) (77 nL, 1.0 mmol) and 2-nethyl but-1-en-3-
yne (1g) (190 nL, 2.0 mmol) yielding a 24:1 m xture of 4g and
5 as a white solid (141.0 ny, 98 %:; HNWR (300.1 Mz,
CDCl3): 7.05 (d, 3J = 14.7 Hz, 1H), 5.70 (d, 3*J = 14.7 Hz, 1H),
4.88(s, 1H), 4.84 (s, 1H), 3.55(t, 3% =7.2 Hz, 2H), 2.49 (t,
3 = 8.1 Hz, 2H), 2.03-2.17 (m 2H), 1.87 (s, 3H ppm ¥CNWR
(75.5 MHz, CDCl3): 173.3, 140.6, 123.6, 115.0, 114.4, 45.2,
31.2, 18.8 , 17.4 ppm Ms (EI, 70 eV): nmz (% = 151 (100,
[M*), 136 (51), 123 (20), 67 (62), 41 (60); HRVS (El) calc.
for CH;sNO 151.099714 u, found: 151.099835 u.

Synthesis of 1-((E)-2-styryl)pyrrolidin-2-one (4h) [CAS: 6908-
67-4]:
Compound 4h was synt hesi zed foll ow ng the above procedure from

2-pyrolidinone (2a) (77 nL, 1.0 mmol ) and 1-et hynyl benzene (1h)

(220 nL, 2.0 nmmmol) vyielding a 30:1 mxture of 4h and 5h as a
white solid (180.0 ny, 99 %; *HNWR (300.1 MHz, CDO): 7.51
(d, %3 =15.1 Hz, 1H), 7.14-7.26 (m 4H), 7.02-7.09 (m 1H),
5.75 (d, 3 15.1 Hz, 1H), 3.48 (t, 3J = 7.2 Hz, 2H), 2.39 (t,
3 = 8.1 Hz, 2H), 1.92-2.05 (m 2H ppm®CGNW (75.5 Mz,
Cchd 3): 173.6, 133.6, 128.9, 126.7, 125.8, 123.8, 111.9, 45.4,
31.5, 17.6 ppm Ms (EI, 70 eV): mz (% = 187 (100, [M"), 159



(6), 132 (96), 77 (16), 51 (7): HRVB (El) calc. for CpHisNO
187. 099714 u, found: 187.099632 u.

Synt hesi s of 1- ((E) -3, 3-di net hyl but - 1- enyl ) pyrrolidi n-2-one
(4i):

Compound 4i was synt hesi zed foll ow ng the above procedure from
2-pyrolidinone (2a) (77 nL, 1.0 nmol) and 3, 3-di net hyl but - 1-yne
(1i) (246 m, 2.0 mmol) yielding a 30:1 mxture of 4i and 5i as
a white solid (165.0 ng, 99 %; *H NMR (300.1 MHz, CDO ;): 6.83
(d, 3J = 14.7Hz, 1H), 4.98 (d, 3J = 14.7 Hz, 1H), 3.47 (t,
3 = 7.2 Hz, 2H), 2.47 (t, 3J = 8.1 Hz, 2H), 2.01-2.12 (m 2H),
1.05 (s, 9H ppm ¥BC-NWR (75.5 Mz, CDOg3): 173.0, 124.0,
120.3, 45.3, 32.0, 31.4, 30.2 , 17.4 ppm M (El, 70 eV): mz
(% = 167 (19), 152 (100, [M™), 134 (4), 69 (7), 41 (18); HRMVS
(ESlpes) calc. for CpHi7NONa: 190.120788 [M] u, found:
190. 120335 u.

Synthesis of 1-((E)-2-(trimethyl silyl)vinyl)pyrrolidin-2-one
(4)):

Conmpound (4j) was synthesized following the above procedure
from 2-pyrolidinone (2a) (77 n, 1.0 mmol) and
ethynyltrinethylsilane (1)) (277 nL, 2.0 mol) yielding a 3:1
m xture of 4j and 5j as a colorless oil (120.1 ng, 69 %; H
NVR (300.1 MHz, CDd 3): (d, 3 = 17.3 Hz, 1H), 4.72(d,
3 17.3 Hz, 1H), 3.50(t, 3 = 7.2 Hz, 2H) , 2.47 (t,
3 8.3 Hz, 2H), 2.04-2.10 (m 2H), 0.06 (s, 9H) ppm G NWR
(75.5 MHz, CDO3): 173.0, 133.6, 106.2, 44.6, 31.7, 17.3, -0.8
ppm Ms (El, 70 eV): mz (% = 183 (14), 168 (100, [M7), 142
(30), 73 (6), 59 (8); HRVsS (ElI) calc. for GH;;NOSi: 183.107942
u, found: 183.107889 u.

Synthesis of 1-((E)-hex-1-enyl)azetidin-2-one (4k):
Conmpound 4k was synt hesized foll ow ng the above procedure from

azetidin-2-one (2b) (71.1 ng, 1.0 nmol) and 1-hexyne (229 ni,



2.0 mol) (la) yielding a 2:1 mxture of 4k and 5k as a pale
yellow oil (104.1 nmy, 70 %:; *HNWR (300.1 MHz, CDO): 7.32
(d, 33 =14.7 Hz, 1H), 4.95 (dt, 3 =14.7 Hz, 7.2 Hz, 1H),
3.32 (t, 33 =6.0Hz, 2H), 1.93-2.02 (m 2H), 1.30-1.36 (m
4H), 0.85-0.90 (t, 33 =7.2 H, 3H ppm *GNW (75.5 Mz,
cbd 3): 163.5, 121.6, 111.8, 38.0, 35.8, 31.8, 29.0, 22.0, 13.8
ppm; MS (El, 70 eV): mz (%9 = 153 (33), 124 (4), 110 (81),
82 (21), 68 (100, [M™"), 55 (18), 41 (36); HRVS (El) calc. For
CHisNG  153. 115364 u, found: 153.115538 u.

Synt hesis of 1-((E)-hex-1-enyl)piperidin-2-one (4l):

Conpound 4l was synthesized follow ng the above procedure from
pi peridin-2-one (2c) (99.1 ng, 1.0 mmol) and 1-hexyne (229 ni,
2.0 mol) (la) yielding a 30:1 mxture of 4l and 51 as a pale
yellow oil (170.1 nmy, 94 %:;: HNWR (300.1 MHz, CDO3): 6.46
(d, 33 =13.9 Hz, 1H), 4.98 (dt, 3 =13.9 Hz, 7.0 Hz, 1H),
3.32 (t, %) =6.0 Hz, 2H), 2.41 (t, 3 =6.6 Hz 2H), 1.97-2.09
(m 2H, 1.71-1.86 (m 4H), 1.21-1.35 (m 4H), 0.83 (t,
3 = 7.2 Hz, 3H) ppm BCGNVR (75.5 MHz, CDO): 167.1, 125.7,
110.5, 44.2, 31.9, 31.5, 29.1, 21.7, 21.1, 19.7, 12.9 ppm M5
(BEl, 70 eV): mz (% = 181 (32), 152 (16), 138 (100, [M"), 124
(38), 110 (19), 100 (25), 82 (15), 55 (27), 41 (18); HRWVs (EI)
calc. for CiHNO 181. 146664 u, found: 181.146654 u.

Synt hesis of 1-((E)-hex-1-enyl)azonan-2-one (4m:

Conpound 4m was synt hesi zed follow ng the above procedure from
azonan-2-one (2d) (141.2 ng, 1.0 nmmol) and 1-hexyne (229 ni,
2.0 mol) (l1la) yielding a 30:1 m xture of 4m and 5m as a pale
yellow oil (186.0 ny, 86 %; *HNWR (300.1 MHz, CDO): 7.20
(d, %) =14.7 Hz, 1H), 5.00 (dt, 3J = 14.7 Hz, 7.0 Hz, 1H),
3.72 (t, %) =5.7 Hz, 2H), 2.54-2.64 (m 2H, ), 2.02-2.14 (m
2H), 1.78-1.89 (m 2H), 1.63-1.75 (m 2H), 1.40-1.60 (m 3H),
1.24-1.39 (m 4H), 0.88 (t, 33 =7.0 Hz, 3H ppm ¥CNWR
(75.5 MHz, CDC3): 174.0, 125.6, 112.8, 45.9, 35.7, 32.9, 30.6,
28.7, 26.1, 25.8, 25.6, 22.7, 22.5, 14.3 ppm M (El, 70 eV):



mz (%9 = 223 (28), 180 (100, [M"), 166 (50), 112 (29), 55
(31), 41 (27); HRMS (EI) calc. for CyHsNO 223.193614 u,
found: 223.193523 u.

Synthesis of N-((E)-hex-1-enyl)-N nethylfornmam de (4n):
Conmpound 4n was synt hesized follow ng the above procedure from

N- et hyl f ormam de (2e) (59.1 ng, 1.0 mol)and 1-hexyne (229 ni,
2.0 mol) (l1a) yielding a 30:1 mxture of 4n and 5n as a pale

yellow oil (110.2 ng, 83 %; *HNWR (300.1 MHz, CDCl3): d8.24
(s, 1H, HB8), 6.42 (d, 3J = 13.9 Hz, 2H), 5.05 (dt, 3J = 13.9
Hz, 7,2 Hz, 1H), 2.98 (s, 3H), 2.04-2.09 (m 2H), 1.30-1.35
(m 4H), 0.87 (t, %) =7.2 Hz, 3H) ppm BCGNWR (75.5 Mz,
CDd 3): 162.0, 128.1, 111.6, 32.2, 29.7, 27.5, 22.1, 13.9 ppm
M5 (ElI, 70 eV): mz (% = 141 (25), 98 (100, [M*), 70 (51), 60
(16), 42 (26): HRVB (ElI) calc. for GCgHisNO 141.115364 u,
found: 141.115488 u.

Synthesis of N-((E)-hex-1-enyl)-N nethylacetam de (40):
Conmpound 40 was synthesized foll ow ng the above procedure from
N- et hyl acet am de  (2f) (73.1 nyg, 1.0 mmol) and 1-hexyne

(229 nL, 2.0 mmol) (la) yielding a 3:1 mxture of 40 and 50 as
a pale yellow oil (126.1 ng, 84 %; *H NWR (300.1 MHz, CDd j):
6.57 (d, 3J =13.9 1H), 4.99 (dt, 3J = 13.9 Hz, 7.1 Hz, 1H),
3.04 (s, 3H, 2.18 (s, 3H, 2.04-2.10 (m 2H, 1.33-1.39 (m
4H), 0.90 (t, 3J =6.6 Hz, 3H ppm CGNWR (75.5 MHz, CDCl3):
168.9, 128.7, 112.3, 32.4, 30.1, 29.6, 22.1, 22.0, 13.9 ppm
MS (EI, 70 eV): mz (% = 155 (17), 112 (18), 98 (13), 70
(100, [M*), 43 (18); HRVS (ElI) calc. for GHiyNO 155.131014 u,
found: 155.130913 u.

Synthesis of 1-((Z)-hex-1-enyl)pyrrolidine-2,5-dione (4p):
Conmpound 4p was synthesized foll ow ng the above procedure from
pyrrolidine-2,5-dione (2g) (99.1 ng, 1.0 mmol)and 1-hexyne



(229 n., 2.0 mmol ) (1la) yielding 1:2 mxture of 4p and 5p as a
white solid (22.0 ng, 12 %; *HNWR (300.1 MHz, CDO3): 5.86
(d, %J =8.7 Hz, 1H), 5.68-5.76 (m 1H, 2.77 (s, 4H), 1.87-
1.98 (m 2H), 1.25-1.40 (m 4H), 0.86 (t, 3J = 7.2 Hz, 3H) ppm
13C-NWR (75.5 MHz, CDCl;): 175.6, 133.8, 116.6, 30.7, 28.4 ,
27.8, 22.3, 13.8 ppm M (EI, 70 eV): mz (% = 181 (27), 138
(75), 100 (100, [M™"), 82 (98), 67 (28), 56 (70), 41(22); HRVS
(El') calc. for CyoHisNO,: 181.110279 u, found: 181.110517 u.

Synt hesi s of N- (4-acetyl phenyl)-N-((E)-hex-1-enyl)acetam de
(4q):

Conmpound 4gq was synthesized foll ow ng the above procedure from
N- (4- acetyl phenyl )acetam de (2h) (177.2 ng, 1.0 nmmol)and 1-

hexyne (229 nL, 2.0 mmol) (1a) yielding 30:1 m xture of 4q and
50 as a white solid (84 ng, 33 %; HNWR (300.1 MHz, CDd j):
7.98-8.04 (m 2H), 7.20-7.32 (m 3H), 4.35 (dt, 3J = 14.2 Hz,
7.0 Hz, 1H), 2.95 (s, 3H), 1.88-.97 (m 2H), 1.83 (s, 3H H
8), 1.33-1.21 (m 4H), 0.78 (t, 33 =7.2 Hz, 3H ppm BCNWR
(75.5 MHz, CDCl3): 195.9, 166.8, 143.5, 135.9, 129.0, 128.2,
127.2, 114.8, 30.9, 28.7, 25.7, 22.2, 21.1, 12.8 ppm MsS (E,
70 eV): nlz (%9 = 259 (30), 217 (18), 202 (13), 174 (100,
[M*), 130 (17), 77 (5), 43 (51); HRVB (El) calc. for CigHiNO:
259. 157229 u, found: 259.157132 u.

Synt hesi s of N- (4- et hoxyphenyl)-N-( (E) - hex-1-enyl )acetam de
(4r):

Conmpound 4r was synt hesi zed foll ow ng the above procedure from
N- (4- et hoxyphenyl )acetamde (2i) (179.2 ng, 1.0 mml) and 1-

hexyne (229 nL, 2.0 mmol) (1a) yielding 30:1 m xture of 4r and
5 as a white solid (245.3 ny, 94 %9; HNWR (300.1 MHz,
CDA3): 7.38 (d, *J = 14.3 Hz, 1H), 6.96-7.02 (m 2H), 6.86-
6.92 (m 2H), 4.34 (dt, % = 14.3 Hz, 7,2 Hz, 1H), 4.0 (q,
3 =6.8 Hz, 2H, 1.90 (m 2H, 1.77 (s, 3H, 1.38 (t,



3] = 6.8 Hz, 3H), 1.12-1.23 (m 4H), 0.77 (t, %) = 6.4 Hz, 3H)
ppm  ¥C-NWVR (75.5 M#z, CDO;):168.5, 158.6, 132.5, 129.6,
128.2, 115.3, 114.3, 63.5, 31.9, 29.5, 23.0, 21.9, 14.6, 13.7
ppm Ms (El, 70 eV): mz (% = 261 (51), 219 (25), 176 (100,
[M*), 148 (12), 108 (5), 65 (7), 43 (18); HRVS (El) calc. for
CistbsNOy: 261. 172879 u, found: 261.172931u.

Synthesis of N ((E)-hex-1-enyl)-Nisopropylacrylam de (4s):
Compound 4s was synt hesi zed foll ow ng the above procedure from
N-isopropylacrylamde (2j) (113.2 ng, 1.0 nmmol) and 1-hexyne

(229 nm, 2.0 nol) (1la) yielding 30:1 m xture of 4s and 5s as a
colorless oil (74.0 ng, 38 %; HNWR (300.1 MHz, CDO j;): 6.54
(dd, 3Jiyans = 17.0, 33, = 10.2 1H), 6.26 (dd, 3Ji;ans = 13.9 Hz,
?Jgem = 2.3 Hz, 1H), 5.92 (d, 3J =13.6 Hz, 1H), 5.53 (dd,
8J¢is = 10.4 Hz, 2Jgem= 2.3 Hz 1H), 5.43 (dt, 3J = 13.6 Hz,
7.1 Hz, 1H), 4.69-4.83 (m 1H), 2.05-2.15 (m 2H), 1.27-1.43
(m 4H), 1.10 (d, % = 7.2 H, 6H), 0.90 (t, 3J = 7.2 Hz, 3H
ppm  BC-NWR (75.5 Mz, CDd3): 164.2, 133.6, 129.1, 125.3,
122.9, 44.5, 30.3, 28.8, 21.2, 19.0 , 12.8 ppm M (El, 70
eV): mz (% = 195 (23), 180 (12), 152 (32), 138 (82), 110
(22), 98 (83), 55 (100, [M*); HRVMS (ElI) calc. for CpHiuNO
195. 162314 u, found: 195.162119 u.

Synthesis of 1,4-di ((E)-hex-1-enyl)piperazine-2,5-dione (4t):

Compound 4t was synt hesi zed foll ow ng the above procedure from
pi perazine-2,5-dione (2k) (114.1 ng, 1.0 nmmol) and 1-hexyne
(458 nL, 4.0 mol) (1la) yielding 30:1 m xture of 4t and 5t as a
white solid (275.2 ny, 99 %; HNWR (300.1 MHz, CDOj): 7.18
(d, 33 =14.6, 2H), 5.10 (dt, 3) = 14.6 Hz, 7.2 Hz, 2H), 4.14
(s, 4H), 2.05-2.13 (m 4H, 1.26-1.41 (m 8H), 0.88 (t,
3 = 6.8 Hz, 6H ppm »¥CNW (75.5 MHz, CDd): 160.1, 123.7,
114.8, 47.4, 31.9, 29.7, 22.0, 13.8 ppm M (EI, 70 eV): mz
(% = 278 (93), 235 (92), 207 (87), 112 (35), 68 (100, [M"),



41 (61); HRMS (ElI) calc. for CigthgNoO: 278.199427 u, found
278. 199679 u.

Synt hesi s of (4S,5R)-1- ((E) - hex- 1- enyl ) - 3, 4- di net hyl - 5-
phenyl i m dazol i di n-2-one (4u):

Conpound 4u was synthesized follow ng the above procedure from
(4R 5S) -1, 5-di net hyl - 4- phenyl i m dazol i di n- 2- one (21)
(190.3 ng, 1.0 mmol) and 1-hexyne (229 nL, 2.0 nmmol) (1la)
yielding 23:1 mxture of 4u and 5u as a white solid (262.1 ny,

99 %; H-NWMR (300.1 MHz, CDd3): 7.26-7.33 (m 3H), 7.05-7.11
(m 2H), 6.70 (d, %) = 14.7 Hz 1H), 4.78 (d, %) = 8.7 Hz 1H),

4.26 (dt, 33 = 14.7 Hz, 7.2 Hz, 1H), 3.81 (dg, 3J = 8.7 Hz,

6.6 Hz, 1H), 2.76 (s, 3H), 1.79-1.88 (m 2H), 1.03-1.15 (m

4H), 0.74 (t, %3 =6.8 Hz, 3H), 0.73 (d, 3 = 6.6 Hz, 3H) ppm

13C-NWR (75.5 M#z, CDO3): 158.0, 135.7, 128.3, 127.9, 127.5,

123.2, 109.1, 60.6, 55.7, 32.4, 29.7, 28.8, 21.7, 15.2, 13.8
ppm Ms (ElI, 70 eV): mz (99 = 272 (27), 229 (100, [M*), 190
(8), 172 (7), 117 (12), 104 (7), 91 (11); HRWVS (El) calc. for
Ci7HsN, O 272. 188862 u, found: 272.188802 u.

Synthesis of (S)-nethyl-1-((E)-hex-1-enyl)-5-oxopyrrolidine-2-
car boxyl ate (4v):

Conpound 4v was synthesized foll ow ng the above procedure from
(S)-net hyl 5- oxopyrrolidi ne-2-carboxyl ate (2m (143.1 ny,

1.0 mol) and 1-hexyne (229 m,, 2.0 mml) (1la) yielding 6:1
m xture of 4v and 5v as a pale yellow oil (210.3 ng, 96 %; 'H

NVR (300.1 MHz, CDCl3): 6.74 (d, %) = 14.7 Hz, 1H), 4.77 (dt,

%) = 14.7 Hz, 7.2 Hz, 1H), 4.32 (m 1H), 3.69 (s, 3H), 2.26-

2.62 ((br)ym 4H), 1.93-2.07 ((br)m 2H), 1.19-1.27 (m 4H),

0.08 (t, 33 =7.2 Hz, 3H ppm ¥C-NWR (75.5 MHz, CDO ;): 171.8,

171.1, 121.8, 111.9, 57.5, 51.6, 31.0, 28.8, 28.7, 21.9, 29.7,

28.8, 21.7, 15.2, 13.8 ppm M (El, 70 eV): mz (% = 225
(28), 182 (81), 166 (100, [M?*), 154 (16), 144 (18), 84 (24),



41 (22); HRVMS (ElI) calc. for CppHgNG;: 225.136494 u, found:
225. 136698 u.

Synt hesis of (S)-3-((E)-hex-1-enyl)-4-isopropyl oxazol i di n- 2-
one (4w):

Conpound 4w was synt hesized follow ng the above procedure from
(S)-4-isopropyl oxazolidin-2-one (2n) (129.2 ng, 1.0 nmol) and
1- hexyne (229 nL, 2.0 mml) (1a) yielding 30:1 mxture of 4w
and 5w as a white solid (198.9 ny, 97 %; 'H NWR (300.1 Mz,
CDCl;): 6.42 (d, %3 = 14.3 Hz, 1H), 4.91 (dt, 3J = 14.3 He,
7.2 Hz, 1H), 4.11-4.23 (m 2H), 3.95 (dt, %) =8.7 Hz, 3.4 Hz
1H), 2.25-2.42 (m 1H), 1.96-2.03 (m 2H), 1.21-1.34 (m 4H)
0.86 (d, 33 =7.2 Hz, 3H), 0.84 (t, 33 =7.2 Hz, 3H), 0.77 (d,
3 = ~7 Hz, 3H ppm BCGNWR (75.5 MHz, CDO3): 154.7, 121.6,
111.3, 61.9, 57.5, 31.2, 28.8, 25.1, 21.1, 16.9, 12.9, 12.8
ppm MS (EI, 70 eV): mz (% = 211 (18), 168 (100, [M"), 86
(15), 55 (17), 41 (23), HRWMs (ElI) <calc. for CpHiNG:
211. 157229 u, found: 211.157331 u.

Synt hesi s of (4R, 5S)-3-((E) - hex-1-enyl)-5-net hyl - 4-
phenyl oxazol i di n-2-one (4x):

Compound 4x was synt hesi zed follow ng the above procedure from
aus (4R 5S)-5-net hyl - 4- phenyl oxazol i di n-2-one (20) (177.2 ny,
1.0 mol) and 1-hexyne (229 nL, 2.0 mmol) (1la) vyielding 24:1
m xture of 4x and 5x as a white solid (211.1 ng, 84 % ;'H NWR
(300.1 MHz, CDO3): 7.24-7.37 (m 5H), 6.49 (d, %J = 14.6 Hz,
1H), 5.60 (d, 3J = 7.5 Hz, 1H), 4.87 (dt, 3J = 14.6 Hz, 7.2 Hz,
1H), 4.26 (dt, %) = 13.9 Hz, 6.4 Hz, 1H), 1.97-2.01 (m 2H),
1.20-1.35 (m 4H), 0.83 (t, °®J =7.2 H, 3H, 0.76 (d,
3 = 6.4 Hz, 3H ppm ¥CNW (75.5 MHz, CDd): 154.9, 134.7,
129.0, 128.9, 126.3, 122.9, 112.7, 79.4, 54.8, 32.6, 30.1,
22.5, 14.3, 13.5 ppm M (El, 70 eV): mz (% = 259 (29), 216
(10), 172 (43), 118 (100, [M™*), 91 (22), 55 (21), 41 (18);



HRMGS (ElI) calc. for GeHiNO: 259. 157229 u, found: 259.157094

u.

Synthesis of 1-((Z)-hex-1-enyl)2-pyrolidinon-2-one (5a):

An oven-dried flask was charged wth bis-(2-nethallyl)-
cycl oocta-1, 5-di ene-rutheniun(ll) (6.4 ng, 0.02 nmol), DVAP
(4.99 ny, 0.04 nmol ), bi s(di cycl ohexyl phosphi no) net hane
(12.3 ng, 0.03 mmol) and was flushed with argon. Subsequently,
1- hexyne (1a) (229 pupL, 2.0 nmmol), 2-pyrolidinone (2a) (85.1
ng, 1 mmol), toluene (3.0 nL) and deoxygenated water (144 niL, 8
nmmol ) were added via syringe. The resulting green solution was
stirred for 15 h at 100 °C and was then poured into aqueous
NaHCO; solution (30 nL) and the resulting m xture was extracted
repeatedly with 20 nlL portions of ethyl acetate. The conbi ned
organic |layers were washed wth water and brine, dried over
MySQ,, filtered, and the volatiles were renoved in vacuo. The
residue was purified by colum chromatography (S0, ethyl
acetate / hexanes 3:1) yielding a 5:1 mxture of 5a and 4a
(166.1 ng, 99 %9 as a colorless oil

'H-NMR (300.1 MHz, CDA3): 6.30 (d, 3 = 9.7 Hz, 1H), 3.69 (dt,
8] = 9.7 Hz, 7.5 Hz, 1H), 3.69 (t, 3J = 7.2 Hz, 2H), 2.34 (t,

3] 8.3 Hz, 2H), 1.99-2.14 (m 4H), 1.21-1.36 (m 4H), 0.84

(t, 33 =7.2 Hz, 3H) ppm ¥C-NWR (75.5 MHz, CDCl3): 174.9,
122.6, 117.3, 49.0, 32.8, 30.7, 27.3, 22.6, 19.0, 14.3 ppm M
(BEl, 70 eV): mz (99 = 167 (20), 124 (100, [M™), 86 (25), 69
(16), 41 (27); HRMS (ESI ) calc. for CpoHi7NONa: 190.120783

[ M] u, found: 190.12105u.

Synthesis of 1-((Z2)-4-phenyl but-1-enyl)2-pyrolidin-2-one (5b):

Compound 5b was synt hesi zed foll ow ng the above procedure from
2- pyrolidinone (2a) (77 pL, 1.0 mmol) and 1- (but - 3-
ynyl ) benzene (1b) (281 pL, 2.0 mmol) yielding a 81 mxture of

5b and 4bas a white solid (198.0 ny, 92 %; 'H NVR(300.1 MHz,
CcDds): 7.20-7.25 (m 2H), 7.10-7.17 (m 3H), 6.33 (d,



3] = 9.8 Hz, 1H), 4.84 (dt, 3] = 9.4 H, 7.5 Hz, 1H), 3.56 (t,
3] = 7.2 Hz, 2H), 2.5 (t, %) =8.3 Hz, 2H), 2.4-2.5 (m 2H),
2.32 (t, %3 =8.3H, 2H, 1.90-2.01 (m 2H ppm 3C NWR
(75.5 Mz, CDOl3): 174.4, 141.3, 128.4, 128.2, 125.9, 122.7,
115.4, 48.4, 36.2, 30.1, 29.1, 18.4 ppm M (El, 70 eV): mz
(% = 215 (18), 142 (36), 124 (100, [M*), 111 (22), 86 (27),

41 (20); HRMB (ESI ) calc. for CoHiyNONa: 238.120783 [M] u,
found: 238.12107 u.



