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1- Optimisation studies for the alkylation of 2-phenyl-1-pyridyl ethanol with
ruthenium catalyst

Table S1 Optimisation study of additives fep’ C-H alkylation of2-phenyl-1-pyridyl
ethanollawith methyl acrylatend [RuCh(p-cymene)] as the catalyst.

OH Q
| AN + =\ [RuCIlzl(p-cymene)]z (5 mol%) | X
_N CO,Me  Additives (20 mol%) =N

) R

Entry Additive Conv. (%)

1 AgSbk 20

2 KOAc 36

3 GHsCOH 52

4 BNPAH 7

5 KPR 15

6 KOPiv 50

7 GHsCOK 57

8 - 53

9 CRCeHsCOH 34

10 (CH)CCHsCOH 50

11 2,6-(OMe)-CsH:CO,H 54

1% -

17

®2-Phenyl-1-pyridyl ethanq0.25 mmol), methyl acrylate (4 equiv.), [Ru@tcymene)] (5
mol%), additive (20 mol%), Cu(OA£H.O (1 equiv.), 1,2-dichloroethane (DCE) (2 mL), 120
°C, 20 h."Determined by GCWithout Cu(OAc).H,0. “Without Ru catalyst.
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Table S2 Optimisation study of solvents and amount of Cu(@®BgO for sp’ C-H
alkylation of2-phenyl-1-pyridyl ethandla with methyl acrylat®a with
[RuCly(p-cymene)] as the catalyst.

OH Q
| SN N :\CO . [RuCl,(p-cymene)], (5 m?l%) | \N
_N 2 Cu(OAc),.H,0 (0.8 equiv.) Z
Solvent (2 mL), 20 h CO,Me
la 2a 3a
Entry Amountof2a  Cu(OAc).H,O (equiv.) Solvent Temperature Conv.
(equiv.) (*C) (%)°
1 2.0 0.2 DCE 120 18
2 2.0 0.5 DCE 120 47
3 2.0 0.8 DCE 120 53
4 2.0 1.0 DCE 120 56
5 2.0 1.2 DCE 120 29
6 2.0 0.8 toluene 140 57
7 2.0 0.8 DMF 140 13
8 2.0 0.8 xylene 140 7
9 2.0 0.8 CHCN 100 12
10 4.0 0.8 DCE 120 69(46)
1r° 4.0 0.8 DCE 120 9
12 6.0 0.8 DCE 120 72
13 4.0 0.8 DCE 120 75
14 4.0 0.8 DCE 120 80(68)
15 4.0 0.8 toluene 150 74(54)

®2-phenyl-1-pyridyl ethandl0.25 mmol), methyl acrylate (2-6 equiv.), [Ru@lcymene)} (5
mol%), Cu(OAc).H,0 (0.2-1.2 equiv.), DCE (2 mL), 20 fDetermined by GC, in parenthesis,
isolated yields of purified alkylated produga “Under air.®7.5 mol% of [RuCl(p-cymene)j.
*Run in 0.5 mmol scale, 36 h.
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Table S3 Optimisation study of ruthenium catalysts for th&G-H alkylation of

2-phenyl-1-pyridyl ethandlawith methyl acrylat®a®

OH Q
Ru] Cat.
| N . = [Ru] Ca XN
_N CO;Me  Cu(0Ac),.H,0 (0.8 equiv.) =N
DCE (2 mL), 120 °C, 20 h CO,Me

la 2a 3a
Entry Ru catalyst (mol%) Conv®%
1 [RuCh(mesitylene)] (5) 56
2 [RuCh(hmb)L (5) 14
3 [RuCk(1,2,4,5-tetramethylbenzengfb) a7
4 [RUCk(p-cymene)} (5) 69(46)
5 [RUCh(p-cymene)(PP})] (10) 22
6 [CpRuUCI(PPH),] (10) 2
7 [Ru(OAc)(p-cymene)] (10) 60

®2-phenyl-1-pyridyl ethano{0.25 mmol), methyl acrylate (4 equiv.), [Ru], ©QKc)..H.O
(0.8 equiv.), DCE (2 mL), 128C, 20 h."Deterrmined by GC, in parenthesis, isolated yields
purified alkylated producda. hmb = hexamethylbenzene.

5, 1 equiv.

0]
+ =\ [Ru] mol% | X
COzMe DCE (2 mL), 120 °C, 20 h ~N
2a, 4 equiv. 3a CO=Me
[Ru] (mol%) Cu(OAc),.H,0 (mol%) GC-Yield (%)
[RuCly(p-cymene)], (10) — —
- 80 4

[RuClx(p-cymene)]; (5) 80 10

Ru(OAc),(p-cymene) (10) -—-- 10

Scheme S1 Ru(ll)-catalyzed sp® C-H alkylation of pyridyl ketone 5 with methyl acrylate 2a in DCE
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[RuCl,(p-cymene)], (5 mol%) N

N

DCE (2 mL), 120 °C, 20 h |

5 <5% yield ("H NMR)

OH
| N
N
1a
OH @]
XN Cu(OACc),.H,0 (80 %) . N
l _N DCE (2 mL), 120°C, 20 h | _N
1a
OH
| AN
N
1a

5 <5% yield ("H NMR)

[RuCl,(p-cymene)], (5 mol%)

Cu(OAc),.H,0 (80 mol%)
DCE (2 mL), 120 °C, 20 h

5, 95% yield (1H NMR)
Scheme S2Influence of [RuCl(p-cymene)] and Cu(OAc) on the dehydrogenation of
alcohollainto ketoneb.

OH F o
Ru(OAc)2(p-cymene)] (5 mol% X
| AN . = [Ru(OAc)2(p-cy ) ( 19%) |
_N CO,Me  DCE (2 mL), 120 °C, 36 h ~N

1j 2a 3j

COzMe

with Cu(OAc),.H,0 (0.8 equiv.), conv >98%, 3j is the unique product obatined.
without Cu(OAc)2.H>0 (0.8 equiv.), conv = 90%, a mixture of products is obtained,
including 3j (30%) and the ketone Pyr -CO-CH,-CgH,-pF (10 1%)

Scheme S3influence Cu(OAG)H,0 onsp® C-H alkylation of 2-phenyl-1-pyridyl
ethanolla with methyl acrylat®a catalysed by [Ru(OAg]p-cymene)]
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2- Deuterated experiments

Notably in the presence of either the rutheniunelgat or the copper acetate, no
reaction occurred.

The reaction of the ketorne with 4 equiv. of methyl acrylat@a in the presence of
Ru(OAc)(p-cymene) (10 mol%) without addition of Cu(OAcpave the compoun8a

in only 10% GC-yield. The similar reaction in theepence of both 5 mol% of
[RuCl(p-cymene)} and 0.8 equiv. of Cu(OAgpnly led to 10% oBa. The presence of
the alcohol functionality irla appears to play a key role to generate an acttedyst
able to perform the alkylation &fwith 2a without an additional base. (see also Scheme
S1)

Starting from the alcohdla, the enolate formation under the conditions dbsdriin
Table 1, entry 12, but without addition of the al&e& was shown to occur by H/D
exchange at the-position as after 20 h of reaction, 80% of deut@riincorporation
took place at the C-H bonds of the ketore Similarly, starting fronb under similar
catalytic conditions, the same amount of deuteritnoorporation was observed,
indicating that the keton® may be an intermediate in the sequential reac{®cheme
S2)

X Ph [RuCly(p-cymene)], (5 mol%) O
| Ny Cu(OAC), HoO (8O mol%) Ph
_N toluene/D;O (1.8/0.2 mL) | PN H/D
1a,X=CH-OH  150°C,20h D/H
or5, X=C=0 80% H/D exchange

Scheme S4Deuterium incorporation studies.
The intermediate enolate formation is supporteda@d 1a and5 under the reaction

conditions in the presence ot® led to 80% deuterium incorporation at the carbbany
carbon of5 (Scheme S4).
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3- General remarks

All reagents were obtained from commercial sour@esl used as received.
1,2-Dichloroethane (DCE), was distilled under cartieal methods (sodium,
benzophenone), and stored under an argon atmosgr@uene was dried over Braun
MB-SPS-800 solvent purification system, and storedler an argon atmosphere.
Technical grade petroleum ether (40-60 °C bp.) aetidyl acetate were used for
chromatography column.

'H NMR spectra were recorded in CRGIt ambient temperature on AVANCE | 300,
AVANCE 11l 400 spectrometers at 300.1 MHz and 40MHz, respectively, using the
solvent as internal standard (7.26 ppM& NMR spectra were obtained at 75 or 100
MHz and referenced to the internal solvent sigfedstral peak is 77.2 ppm). Chemical
shift () and coupling constantd)(are given in ppm and in Hz, respectively. Thekpea
patterns are indicated as follows: s, singlet;alldet; t, triplet; g, quartet; m, multiplet,
and br. for broad.

GC analyses were performed with GC-2014 (Shima@d1)p equipped with a 30-m
capillary column (Supelco, SPBTM-20, fused silicapitlary column, 30 Mx0.25
mmx0.25 mm film thickness), was used with/&r as vector gas. GCMS were
measured by GCMS-QP2010S (Shimadzu) with GC-201@ippgd with a 30-m
capillary column (Supelco, SLBTM-5ms, fused silicapillary column, 30 Mx0.25
mmx0,25 mm film thickness), was used with heliunvestor gas. The following GC
conditions were usednitial temperature 100 °C for 2 minutes, then ra@ °C/min
until 250 °C and 250 °C for 20 minutes.

Melting points were performed on a LEICA VMHB Koflsystem are uncorrected.

HRMS analyses were performed on a Thermo Fischentc Q-Exactive apparatus in
the CRMPO center, Rennes, France.

Pyridyl ethanol derivatives were synthesized byvikmanethod.

General procedure for [RuCh(p-cymene)} catalyzed alkylation of
2-phenyl-1-pyridyl ethanol derivatives with functional alkenes

[RuCl(p-cymene)} (0.025 mmol, 15.3 mg), functional alkene (2.0 mol
2-phenyl-1-pyridyl ethanol derivative (0.5 mmol)u@©Ac).H,O (0.4 mmol, 80 mg),
and DCE (2 mL) were introduced in a Schlenck tubdew argon, equipped with a
magnetic stirring bar and was stirred at 1%D for 36 h. When the reaction was
completed, the conversion of the reaction was aedl\by gas chromatography. The
solvent was then evaporated under vacuum and tbieedeproduct was purified by
silica gel chromatography column (0.5 mol%NBtand a mixture of petrol ether/ethyl
acetate as the eluent.
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4- Characterization data of products

Methyl 5-ox0-4-phenyl-5-(2’-pyridyl) pentanoate (33

CO,Me

Light yellow oil, yield = 68%, 97 mgH NMR (300 MHz, CDCJ): § = 8.66 (m, 1H), 8.02-8.00
(m, 1H), 7.77 (dt, 1H) = 1.8 Hz,J = 7.5 Hz), 7.42-7.38 (m, 3H), 7.30-7.24 (m, 2HR1#7.16

(m, 1H), 5.41 (dd, 1H) = 7.8 Hz,J = 1.8 Hz), 3.65 (s, 3H), 2.51-2.43 (m, 1H), 2.382(m,
3H). ®C{'H} NMR (75 MHz, CDC}): § = 200.8, 173.8, 153.0, 149.0, 138.5, 136.9, 129.1,
128.8, 127.2, 127.1, 122.9, 51.7, 50.1, 32.2, 28@. & = 17.0 min. MS (El): m/z: 283 (M
20), 210 (50), 117 (100), 106 (40), 91 (25), 78)(8Q (20).

Ethyl 5-oxo0-4-phenyl-5-(2’-pyridyl) pentanoate(3b)

o

CO,Et

Light yellow oil, yield = 56%, 83 mgH NMR (300 MHz, CDC)): § = 8.66-8.64 (m, 1H), 8.00
(d, 1H,J = 7.8 Hz), 7.76 (dt, 1H] = 1.5 Hz,J = 7.8 Hz), 7.41-7.37 (m, 3H), 7.29-7.16 (m, 3H),
5.43 (dd, 1H,J = 7.8 Hz,J = 2.7 Hz), 4.15-4.07 (q, 2H] = 7.2 Hz), 2.51-2.43 (m, 1H),
2.32-2.23 (m, 3H), 1.23 (t, 3H,= 6.9 Hz).**C{*H} NMR (75 MHz, CDCE): 5 = 200.9, 173.4,
153.0, 149.0, 138.6, 136.9, 129.1, 128.7, 127.2,112422.8, 60.5, 50.1, 32.4, 28.1, 16€: &

= 17.5 min. MS (El): m/z: 297 (1 30), 252 (20), 210 (60), 117 (100), 106 (40),(23), 78
(80), 51 (15).

n-Butyl 5-0x0-4-phenyl-5-(2’-pyridyl) pentanoate(3c)

O

CO,nBu

Light yellow oil, yield = 55%, 90 mg*H NMR (300 MHz, CDCJ): § = 8.65-8.64 (m, 1H),
8.02-7.99 (m, 1H), 7.75 (dt, 1H,= 1.5 Hz,J = 7.5 Hz), 7.41-7.36 (m, 3H), 7.29-7.16 (m, 3H),
5.43 (dd, 1HJ = 7.8 Hz,J = 2.4 Hz), 4.06 (t, 2H] = 6.6 Hz), 2.51-2.43 (m, 1H), 2.35-2.22 (m,
3H), 1.63-1.54 (m, 2H), 1.42-1.32 (m, 2H), 0.923#, J = 7.2 Hz)."*C{*H} NMR (75 MHz,
CDCly): & = 200.8, 173.4, 153.0, 149.0, 138.5, 136.9, 1228,7, 127.2, 127.1, 122.8, 64.4,
50.0, 32.4, 30.8, 28.1, 19.3, 13®C: & = 20.5 min. MS (El): m/z: 325 (K 25), 252 (20), 210
(75), 117 (100), 106 (50), 91 (25), 78 (98), 51)(2ZORMS (ESI):m/z calcd for GzH,,NO3
[M+H]* 360.1594, found 360.1596.
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Benzyl 5-0x0-4-phenyl-5-(2'-pyridyl) pentanoatg3d)
O
X

_N

0O
O
N
us]
=)

Light yellow solid, yield = 51%, 92 mg, M. p.: 5%53C. 'H NMR (300 MHz, CDC)): § =
8.66-8.64 (m, 1H), 8.01 (d, 1Kd,= 7.8 Hz), 7.75 (dt, 1H) = 1.5 Hz,J = 7.8 Hz), 7.41-7.32 (m,
8H), 7.29-7.16 (m, 3H), 5.46 (t, 1d,= 7.8 Hz), 5.12 (d, 2H] = 1.5 Hz), 2.55-2.46 (m, 1H),
2.42-2.27 (m, 3H)*C{*H} NMR (75 MHz, CDCk): § =200.8, 173.1, 152.9, 149.0, 138.5,
136.9, 136.1, 129.1, 128.7, 128.6, 128.3, 128.2,21227.1, 122.8, 66.3, 50.0, 32.4, 2&Q.:

tr = 21.9 min. MS (El): m/z: 359 (M 10), 268 (20), 210 (15), 117 (5), 106 (30), 9a0)1 78
(40), 51 (10).

5-ox0-4-phenyl-5-(2’-pyridyl) pentanitrile (3e)
0]
X

N

CN
Light yellow solid, yield = 57%, 71 mdyl. p.: 64-66°C. *H NMR (300 MHz, CDCJ): & =
8.67-8.65 (m, 1H), 8.02-8.00 (m, 1H), 7.77 (dt, IH; 1.8 Hz,J = 7.8 Hz), 7.43-7.39 (m, 3H),
7.33-7.19 (m, 3H), 5.56-5.51 (m, 1H), 2.53-2.23 4M). “*C{*"H} NMR (75 MHz, CDC}): & =
199.9, 152.5, 149.1, 137.2, 137.0, 129.1, 129.7,712127.4, 122.9, 119.5, 49.8, 28.3, 15.4.
GC: & = 16.6 min. MS (EI): m/z: 250 (M5), 210 (35), 106 (50), 91 (10), 78 (100), 57)(20

N’-isopropyl 5-oxo0-4-phenyl-5-(2’-pyridyl) pentanamide (3f)

Light yellow solid, yield = 50%, 77 mgyl. p.: 137-139°C. *H NMR (300 MHz, CDC)): § =
8.67-8.64 (m, 1H), 8.01-7.98 (m, 1H), 7.77 (dt, IH; 1.8 Hz,J = 7.5 Hz), 7.43-7.37 (m, 3H),
7.30-7.18 (m, 3H), 5.43 (t, 1H, = 7.5 Hz), 5.36 (brs, 1H), 4.12-4.03 (m, 1H), 2542 (m,
1H), 2.28-2.19 (m, 1H), 2.15-2.07 (m, 2H), 1.1611.Gm, 6H). *C{'H} NMR (75 MHz,
CDCly): § = 201.1, 171.5, 153.1, 149.0, 138.7, 137.0, 12828,7, 127.2, 127.1, 122.9, 50.2,
41.4, 34.9, 29.0, 23.0, 228C: & = 21.9 min. MS (EI): m/z: 310 (M 10), 251 (40), 210 (50),
106 (45), 91 (50), 78 (100), 57 (20). HRMS (ESiyzcalcd for GiH6NO, [M + H]* 324.1958,
found 324.1961.

3,6,6-trimethyl-2-phenyl-1-(2’-pyridyl)hepta-1,5-dione (3h)

Light yellow oild, yield = 70%, 112 mg, M. p.: 888C. '"H NMR (300 MHz, CDC}): major
stereoisomerd = 8.67 (s, 1H), 7.74 (t, 1H,= 7.5 Hz), 7.45-7.13 (m, 6H), 5.42 (d, 1H+ 10.8
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Hz), 3.16-3.00 (m, 1H), 2.55-2.20 (m, 2H), 1.0070(!, 7H); minor stereoisomes:= 8.67 (s,
1H), 7.99 (t, 1HJ = 8.1 Hz), 7.45-7.13 (m, 6H), 5.32 (d, 1H+ 10.5 Hz), 3.16-3.00 (m, 1H),
2.55-2.20 (m, 2H), 1.08 (s, 3.8H), 0.76 (d, 1.2H; 6.9 Hz)."*C{*H} NMR (75 MHz, CDC}):
major stereoisomef; =215.13, 201.34, 153.42, 148.91, 137.87, 136.98,7D, 128.65, 127.15,
127.09, 122.69, 55.78, 44.32, 41.00, 32.23, 264.983; minor stereoisomeai:=214.73, 201.34,
153.40, 148.93, 137.81, 136.94, 129.72, 128.56,1827127.04, 122.72, 55.33, 44.36, 42.10,
31.87, 26.40, 17.92GC: & = 18.8 min. MS (El): m/z: 323 (M 15), 248 (25), 224 (35), 198
(25), 106 (25), 91 (10), 78 (45), 57 (100).

Methyl 5-ox0-5-(2’-pyridyl)-4-(p-tolyl) pentanoate (3i)
0]

X
N

CO,Me
Light yellow oil, yield = 67%, 100 mgH NMR (300 MHz, CDCJ): § = 8.66-8.63 (m, 1H),
8.01-7.98 (m, 1H), 7.74 (dt, 1K,= 1.8 Hz,J = 7.5 Hz), 7.40-7.35 (m, 1H), 7.29-7.26 (m, 2H),
7.09-7.03 (m, 2H), 5.38 (t, 1H,= 7.8 Hz), 3.64 (s, 3H), 2.49-2.41 (m, 1H), 2.3812(m, 6H).
B3C{*H} NMR (75 MHz, CDC}): 5 = 200.8, 173.8, 153.0, 149.0, 136.9, 136.8, 13524,5,
129.0, 127.0, 122.8, 51.6, 49.7, 32.1, 28.0, A&(L: & = 18.5 min. MS (El): m/z: 297 (1 20),
224 (35), 131 (100), 106 (20), 91 (30), 78 (50)(FH).

Methyl 5-oxo-5-(2'-pyridyl)-4-(p-fluorophenyl) pentanoate(3))
F
O

X
N

CO,Me
Light yellow oil, yield = 71%, 107 mgH NMR (300 MHz, CDC)): 5 = 8.66-8.64 (m, 1H),
8.01 (d, 1HJ = 7.8 Hz), 7.78 (dt, 1H] = 1.5 Hz,J = 7.5 Hz), 7.43-7.34 (m, 3H), 6.98-6.93 (m,
2H), 5.42 (t, 1H,) = 7.8 Hz), 3.64 (s, 3H), 2.49-2.40 (m, 1H), 2.38&(m, 3H).**C{*H} NMR

(75 MHz, CDC}): & = 200.6, 173.7, 162.1 (dcr = 245.5 Hz), 152.8, 149.0, 137.0, 134.2 (d,
Jeg = 3.8 Hz), 130.7 (dJee = 8.0 Hz), 127.3, 122.9, 115.6 (@ = 21.2 Hz), 51.7, 49.2, 32.1,
28.1.ppm. GC: = 16.8 min. MS (El): m/z: 301 (M 20), 228 (45), 135 (100), 106 (40), 78
(80), 51 (20).

Methyl 5-oxo-5-(2'-pyridyl)-4-(o-fluorophenyl) pentanoate(3k)

N F

COzMe
Light yellow oil, yield = 56%, 84 mgH NMR (300 MHz, CDC)): § = 8.62-8.61 (m, 1H), 8.02
(d, 1H,J = 8.1 Hz), 7.77 (dt, 1H] = 1.8 Hz,J = 7.8 Hz), 7.41-7.37 (m, 1H), 7.30-7.24 (m, 1H),
7.18-7.14 (m, 1H), 7.07-6.99 (m, 2H), 5.65-5.60 (ih]), 3.65 (s, 3H), 2.52-2.45 (m, 1H),
2.41-2.30 (m, 2H), 2.27-2.17 (m, 1HJC{*H} NMR (75 MHz, CDCL): § = 200.3, 173.6, 161.0
(d, Jce = 247.0 Hz), 152.8, 149.2, 136.9, 129.6Xg,= 3.9 Hz), 128.8 (dlcr = 8.2 Hz), 127.2,
126.0 (dJcr = 15.2 Hz), 124.4 (dlcr = 3.6 Hz) 122.7, 115.8 (dcr = 22.5 Hz), 51.7, 43.3 (d,
Joe = 1.8 Hz), 32.0, 27.4%F NMR (376 MHz, CDGJ): 6 =-117.0 ppm. GC:t= 17.3 min. MS
(EI): m/z: 301 (M, 15), 228 (35), 135 (60), 106 (50), 78 (100), BA)(
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Methyl 4-benzyl-5-o0x0-5-(2'-pyridyl) pentanoate(3l)
O

X
_N

CO,Me
Light yellow oil, yield = 66%, 98 mgH NMR (300 MHz, CDC}): 6 = 8.69-8.67 (m, 1H), 8.02
(d, 1H,J = 7.8 Hz), 7.80 (dt, 1H] = 1.8 Hz,J = 7.8 Hz), 7.45-7.42 (m, 1H), 7.25-7.13 (m, 5H),
4.58-4.49 (m, 1H), 3.60 (s, 3H), 3.16 (dd, TH; 6.6 Hz,J = 13.8 Hz), 2.74 (dd, 1H,= 7.5 Hz,
J = 13.8 Hz), 2.35-2.21 (m, 2H), 2.16-2.06 (m, 1H#)98-1.90 (m, 1H)>*C{*H} NMR (75
MHz, CDCL): & =203.9, 173.7, 153.2, 149.1, 139.6, 137.0, 1228.4, 127.2, 126.3, 122.4,
51.6, 45.5, 37.9, 31.9, 26.@C: & = 18.3 min. MS (El): m/z: 297 (M 5), 210 (20), 182 (25),
106 (30), 91 (45), 79 (100), 51 (10).

Methyl 4-tert-butyl-5-ox0-5-(2'-pyridyl) pentanoate (3m)
O

X
N

COzMe
Light yellow oil, yield = 25%, 34 mgH NMR (300 MHz, CDCJ): § = 8.70-8.68 (m, 1H), 8.04
(d, 1H,J = 7.8 Hz), 7.83 (dt, 1H] = 1.8 Hz,J = 7.8 Hz), 7.48-7.43 (m, 1H), 4.33-4.28 (m, 1H),
3.61 (s, 3H), 2.19-2.09 (m, 3H), 2.06-1.97 (m, 1896 (s, 9H).**C{*H} NMR (75 MHz,
CDCly): & = 206.4, 173.9, 155.2, 148.9, 137.1, 127.0, 14185, 50.8, 34.6, 33.0, 28.2, 23.9.
GC: & = 13.4 min. MS (EI): m/z: 263 (M 20), 248 (35), 190 (50), 134 (75), 106 (70), 780),
55 (40).

Methyl 4-methyl-5-0x0-5-(2'-pyridyl) pentanoate(3n)
O

X
N

COzMe
Light yellow oil, yield = 40%, 48 mg*H NMR (300 MHz, CDC)): § = 8.64-8.61 (m, 1H),
7.91-7.88 (m, 1H), 7.80 (dt, 1H, = 1.8 Hz,J = 7.5 Hz), 7.42-7.37 (m, 1H), 3.63 (s, 3H),
2.43-2.38 (m, 2H), 2.28-2.22 (m, 2H), 1.43 (s, 6FQ{'H} NMR (75 MHz, CDC}): & = 205.9,
174.3, 154.8, 148.0, 136.9, 126.2, 123.7, 51.73,435.3, 30.2, 25.5GC: & = 12.3 min. MS
(EI): m/z: 235 (M, 2), 162 (15), 134 (30), 107 (20), 79 (100), 55)(HRMS (ESI):m/zcalcd
for Cy3H1gNOs [M + H]* 236.1281, found 236.1280.

(1-phenyl-3-formyl lyllohex-3-en-1-yl) (2'-pyridyl)ketone (4a)
?
i X
kg
CHO

White solid, yield = 68%, 99 mg. p.: 116-118C. *H NMR (300 MHz, CDCJ): § = 9.54 (s,
1H), 8.41-8.38 (m, 1H), 7.86-7.83 (m, 1H), 7.67, (d4,J = 1.8 Hz,J = 7.8 Hz), 7.28-7.14 (m,
6H), 6.83-6.80 (M, 1H), 3.37 (d, 1Bl= 17.7 Hz), 2.99 (d, 1Hl = 17.7 Hz), 2.82-2.74 (m, 1H),
2.41-2.30 (m, 2H), 2.18-2.05 (m, 1HJC{*H} NMR (75 MHz, CDCk): § =201.1, 193.7, 153.2,
150.7, 148.3, 141.8, 140.4, 136.5, 128.5, 126.6,51226.1, 123.9, 53.1, 31.1, 30.3, 26C:
tx = 20.6 min. MS (El): m/z: 291 (M 15), 155 (20), 107 (30), 91 (75), 79 (100), 50)(2
HRMS (ESI):m/zcalcd for GeHiNO, [M + H]* 292.1332, found 292.1332.
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[1-(p-tolyl)-3-formyl lyllohex-3-en-1-yl] (2'-pyridyl)ke tone (4b)
8
i X
i
CHO

Light yellow oil, yield = 57%, 86 mgH NMR (300 MHz, CDCJ): & = 9.53 (s, 1H), 8.43-8.41
(m, 1H), 7.81 (d, 1HJ = 8.1 Hz), 7.66 (dt, 1H] = 1.8 Hz,J = 7.8 Hz), 7.25-7.21 (m, 1H), 7.17
(d, 2H,J = 8.1 Hz), 7.06 (d, 2H] = 8.4 Hz), 6.80-6.79 (m, 1H), 3.35 (d, 1Hs 17.7 Hz), 2.99
(d, 1H,J = 17.7 Hz), 2.78-2.71 (m, 1H), 2.39-2.15 (m, 6KE{*H} NMR (75 MHz, CDCk): 5
=201.2, 193.7, 153.4, 150.8, 148.3, 140.4, 1386,5, 136.2, 129.2, 126.5, 126.0, 123.9, 52.8,
31.1, 30.2, 24.4, 21.GC: & = 22.2 min. MS (El): m/z: 305 (M 15), 199 (30), 105 (80), 91
(15), 79 (100), 51 (20).

[1-(p-fluorophenyl)-3-formyl lyllohex-3-en-1-yl] (2’-pyr idyl)ketone (4c)

Light yellow oil, yield = 66%, 102 mgH NMR (300 MHz, CDCJ): & = 9.54 (s, 1H), 8.42-8.40
(m, 1H), 7.88 (d, 1H) = 8.1 Hz), 7.70 (dt, 1H) = 1.8 Hz,J = 7.5 Hz), 7.27-7.21 (m, 3H),
7.00-6.91 (m, 2H), 6.82-6.81 (m, 1H), 3.37 (d, THs 17.7 Hz), 2.98 (d, 1H] = 17.7 Hz),
2.80-2.73 (m, 1H), 2.42-2.30 (m, 2H), 2.18-2.05 (). “*C{*H} NMR (75 MHz, CDC}): & =
200.8, 193.7, 161.6 (dicr = 245.3 Hz), 153.0, 150.6, 148.3, 140.2, 137.5)d,= 3.2 H2),
136.6, 128.3 (dJcr = 7.9 Hz), 126.3, 124.0, 115.3 (¢ = 21.2 Hz), 52.6, 31.1, 30.4, 24'%F
NMR (376 MHz, CDC)): & = -116.4 ppm. GC:gt= 20.4 min. MS (El): m/z: 309 (§110), 203
(10), 109 (75), 79 (100), 51 (20).

[1-(o-fluorophenyl)-3-formyl lyllohex-3-en-1-yl] (2'-pyr idyl)ketone (4d)
2
| X
~-N ‘ F
CHO

Light yellow solid, yield = 58%, 90 mg, M. p.: 118-7°C. *H NMR (300 MHz, CDCJ): § =
9.59 (s, 1H), 8.27 (d, 1H,= 4.5 Hz), 7.98 (d, 1H] = 7.8 Hz), 7.72 (dt, 1H]= 1.5 HzJ= 7.5
Hz), 7.32-7.21 (m, 2H), 7.14-7.04 (m, 2H), 6.8965 (T, 2H), 3.51 (d, 1H) = 18.0 Hz),
2.84-2.65 (m, 2H), 2.44-2.35 (m, 2H), 2.07-1.95 (). **C{*H} NMR (75 MHz, CDC}): & =
201.1, 193.6, 160.3 (dicr = 245.4 Hz), 153.1 (dJce = 1.5 Hz), 150.5, 147.8, 140.2, 136.6,
130.4 (d,\JCF =12.6 HZ), 128.4 (d-]CF = 3.7 HZ), 128.3 (dJCF =74 HZ), 126.3, 124.0 (d@F =
3.2 Hz), 123.6, 115.6 (dicr = 22.6 Hz), 50.4 (dJcr = 1.7 Hz), 30.3, 28.7 (dicr = 2.3 Hz),
24.0.%F NMR (376 MHz, CDGJ)): § =-114.3 ppm. GC:rt= 20.4 min. MS (El): m/z: 309 (I
10), 203 (5), 109 (85), 79 (100), 51 (20). HRMS E®/z calcd for GoH,;-NO2 [M + HJ'
310.1238, found 310.1238.
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[1-benyl-3-formyl lyllohex-3-en-1-yl] (2’-pyridyl)k etone(4e)
O

X

Sfg\®
CHO

Colorless oil, yield = 37%, 60 m8d NMR (300 MHz, CDC)): & = 9.42 (s, 1H), 8.75-8.72 (m,
1H), 7.88-7.80 (m, 2H), 7.49-7.45 (m, 1H), 7.2167(fn, 3H), 7.01-6.96 (m, 2H), 6.72-6.71 (m,
1H), 3.65-3.54 (m, 2H), 3.18 (d, 1H,= 17.1 Hz), 2.84-2.78 (m, 1H), 2.51-2.28 (m, 3H),
1.87-1.77 (m, 1H):C{*H} NMR (75 MHz, CDC}L): & = 203.1, 193.7, 154.6, 149.7, 148.1,
140.6, 137.4, 137.1, 130.3, 128.2, 126.6, 126.8,0151.5, 43.8, 29.9, 29.6, 240C: & =
23.5 min. MS (El): m/z: 305 (K 5), 214 (10), 106 (20), 91 (50), 79 (100), 51)(15

6- References

[1] F. Shibahara, R. Sugiura, E. Yamaguchi, A. fdaa, T. Murai. Org. Chem.2009 74,
3566.
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7- Table of crystallographic data for4a.

Complex 4da

Empirical formula C19H17 N O2
Formula weight 291.34

T (K) 150 (2)

MA) 0.71073

Crystal system Monoclinic
Color, habit Colourless, prism

Crystal size (mm)
Space group

a (A)

b (A)

c (A)

a ()

B ()

v ()

V (A%

Z

Absorption coefficient (mif)

0 range {)

Index range

Reflections collected
Independent reflections (3
Data/restraints/parameters
Goodness-of-fit on ¥

Final R indices [I>3(1)]

R indices (all data)

0.49 x0.27 x0.1
C2lc
26.6705(16)
8.2605(4)
15.9671(9)
90
119.939(2)
90
3048.3(3)
8
0.082

1.76-27.49
-34h<33, -1Gk<7,
-20<I<18

13311
3466 (0.0429)

3466/0/199
1.071

R;=0.0503, wR=0.1343

£0.0682, wR=0.1515

Largest diff. peak and hole (€A 0.329 and -0.313
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8- 'H and *C NMR Spectra of alkylated products

Methyl 5-oxo-4-phenyl-5-(2’-pyridyl) pentanoate(3a)
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Ethyl 5-oxo-4-phenyl-5-(2’-pyridyl) pentanoate(3b)

CO,Et

Original Points Count:
(f1) 16384

Actual Points Count:

(f1) 32768

Frequency (MHz):
(f1) 300.132

Acquisition Time (sec):

(f1) 2.854.

Spectral l;lid‘tﬁ (ppm):

(f1) 20.567

Number of Scans:

8

Pulse Program:

Z
206.6270

G30
Temperature:

— 1500

— 1000

4

.Ac‘quisizion Time (sec):

(f1

)1.8210

2000

— 1500

— 1000

—500

S0E'T —
SIET —
«xEe'T —
SYET —
STy —
BEVT —
BSY'Z —
WT —
69¥'C —
vev'e

YT —
005 —
905'C —

ey —
60y —
vy —
Svl'y

s —
1Zys —
SEY'S —
Io¥'s —
L8V —
I8LL —
68l L —
S0TL —
WL —
oL —
18T L —
882 L —
veZ' L —
69¢€'L

LE8L —
¥eeL —
86e’L —
80’ L —
EwL —
eLL —
Ll —
LSLL ——
/L'L —

e8LL — |

88LL — |

i =/

> 3.0

iy
88

I} 325
F 3.08

> 1.00
3 1.00

50

10.0

ppm (f1)

eseEvl

L1082 —
yvee

9L0°0S

1o¥'09

OLL'OL —
00Z'LL —
oL —

ov8'eel —

BLLLEL —
0512 —

vleZl —
SEL6ZL —
8T6'9EL
255'8E) ——
686'871
Lo0'est —

ESEELL

158°002

T
100

I
150

ppm (1)

516



n-Butyl 5-ox0-4-phenyl-5-(2’-pyridyl) pentanoate(3c)
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Benzyl 5-oxo0-4-phenyl-5-(2’-pyridyl) pentanoate (3§
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5-0x0-4-phenyl-5-(2’-pyridyl) pentanitrile (3e)
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N’-isopropyl 5-0x0-4-phenyl-5-(2’-pyridyl) pentanamide (3f)
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Methyl 5-ox0-5-(2’-pyridyl)-4-(p-fluorophenyl) pentanoate(3))
F
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X
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Methyl 4-benzyl-5-ox0-5-(2’-pyridyl) pentanoate(3l)
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Methyl 4-tert-butyl-5-ox0-5-(2’-pyridyl) pentanoate (3m)
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[1-(p-tolyl)-3-formyl lyllohex-3-en-1-yl] (2’-pyridyl)ke tone (4b)
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[1-(o-fluorophenyl)-3-formyl lyllohex-3-en-1-yl] (2’-pyridyl)ketone (4d)
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[1-benyl-3-formyl lyllohex-3-en-1-yl] (2'-pyridyl)k etone(4e)

_N

CHO

Actual Points Count:

(f1) 32768

Original Points Count:

Frequency (MHz):
(f1) 300.132
(f1) 16384

Number of Scans:

8

Pulse Program:

Z
2072414

G0
Temperature:

(f1) 2.854:

Acquisition Time (sec)
Spectral v-vwm (Ppm):

(f1) 20.567

—2000

1500

1000

:

08L'T —

\

U

3 1.07

F 304
T 1.07
3106
1208

3-1.00

3203
> 3.03

3 1.02
F20

50

10.0
ppm (f1)

(f1) 32788
Acquisition Time (sec):
(f1)1.8210

Actual Points Count:

(f1) 65528

Frequency (MHz):
(1) 75.475

Spectral Width (ppm):

(f1

)238.208
Pulse Program:

ZGPG30

—6000
— 5000

798y —
0L9'62 —
6€6'62 —
olg'ey
LVSLS

Lol —
002 L, ——

oL —

696'€CL —
9659t —
6¥9'92L —
LE282 —
6T 0EL —
£VLEL —
viviEL —
9ol

6vL'8yL —

BELGYI —
yeovsE —

Zvl'esl
680'€0C

I
100

I
150

ppm (f1)

S32



