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Abstract: An alternative method for the direct arylvinylation of
(quinolin-8-yl)methanone with substituted N′-benzylidene-4-methyl-
benzenesulfonohydrazide is described. The desired 3-aryl-1-
(quinolin-8-yl)prop-2-en-1-one products are obtained in high yields
through the catalytic reaction of (quinolin-8-yl)methanone and N′-
arylidene-4-methylbenzenesulfonohydrazide (2 equiv) with
[Rh(PPh3)3Cl] (10 mol%), Ag2O (0.5 equiv), and Cs2CO3 (2 equiv)
at 130 °C for 48 hours. Two plausible mechanisms involving C–H
activation and migratory insertion of the carbene into the rhodium–
carbon bond were proposed to explain the formation of the product.

Key words: quinolinone, rhodium complex, hydrazones, C–C
coupling, double-bond formation

Carbon–carbon double-bond formation is one of the most
fundamental transformations in synthetic organic chemis-
try, and many methods have been developed for the con-
struction of such bonds.1 Among these methods, aldol
condensation is the most applicable and efficient choice
when constructing α,β-unsaturated aldehydes or ke-
tones.1a,b However, aldol condensation reactions usually
proceed in the presence of strong bases, which requires
the substrates to be insensitive to such conditions. The de-
velopment of transition-metal-catalyzed cross-coupling
reactions has drawn considerable attention because these
kinds of reactions are indispensable tools for carbon–car-
bon bond formation in modern synthetic organic chemis-
try.2 For example, the Heck reaction paved the way for the
use of aryl or alkyl halides and olefinic compounds as key
building blocks in the construction of new olefin com-
pounds in high yields under mild reaction conditions.3 In
the past decade, many research groups have developed
coupling reactions through direct C–H bond activations.
Compared with the traditional Heck reaction, these newly
developed processes are more efficient in terms of the
overall chemical transformation.4

On the other hand, diazo compounds react with organic
halides,5 arylboronic acids,6 and terminal alkynes7 to en-
able compounds bearing carbon–carbon double bonds to
undergo oxidative coupling reactions. The diazo com-
pounds are ideal for the generation of carbon–carbon dou-
ble bonds through coupling reactions because these
substrates can be generated in situ from N-tosylhydra-
zones under basic conditions.8 Moreover, N-tosylhydra-

zones are easily derived from the corresponding
aldehydes or ketones.9 In our previous study, we demon-
strated that the reaction of (quinolin-8-yl)methanone with
arylboronic acids produces aryl(quinolin-8-yl)methanone
products through rhodium-chelation-assisted carbon–car-
bon bond activation.10 According to the above aspects, we
propose that the reaction of (quinolin-8-yl)methanone
with diazo substrates would yield a product in which the
fragment of diazo is inserted between the C(O)–CH3

bond. However, the experimental results show that the
carbon–carbon double bond forms through an analogous
mechanistic pathway involving C–H activation of the CH3

group11 and a rhodium carbene intermediate. We thus op-
timized the reaction conditions to establish an efficient
method for the direct arylvinylation of (quinolin-8-
yl)methanone with N′-arylylidene-4-methylbenzenesul-
fonohydrazide. We report the results here. 

Initially, (quinolin-8-yl)methanone (1) and N′-benzyli-
dene-4-methylbenzenesulfonohydrazide (2a) were select-
ed as cross-coupling partners to optimize the reaction
conditions (Scheme 1). 

Scheme 1  Cross-coupling of (quinolin-8-yl)methanone (1) and 2a

The catalyst activities of a range of transition metals under
the action of various bases were examined, and the results
are summarized in Table 1. Rhodium complexes coordi-
nate with directing groups, so they were considered first;
initial results (entries 1–3) demonstrated that rhodium
complexes exhibited low catalytic activity in the presence
of Ag2O under nitrogen at 130 °C without base. The prod-
uct yields of the reactions varied according to the base
used (Table 1, entry 6 and 10–16). The results show that
Cs2CO3 was the best choice, and the reaction yielded the
product in high yield (75%) after 48 hours in the presence
of two equivalents of this base; increasing the amount of
Cs2CO3 to 4.0 equiv did not lead to higher yield (Table 1,
entries 6–8). Although other compounds such as K2CO3,
K3PO4, t-BuOLi, t-BuOK, and MeONa are typically
used as base in cross-coupling reactions, use of these ad-
ditives in this system gave the desired product in less than
50% yield. When other rhodium complexes, such as
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RhCl3·3H2O or [Rh2(cod)2Cl2], were used as the catalyst,
the reaction gave lower yield (Table 1, entries 4 and 5).
Palladium complexes of Pd(OAc)2, [Pd2(dba)3], and
[Pd(PPh3)4] failed to generate the carbon–carbon double
bond under the same conditions (Table 1,entries 17–19).
Ru complexes such as RuCl3

.3H2O, [Ru(PPh3)3Cl] or
[Ru(cod)Cl2] displayed lower catalytic activity (entries
20–22). In addition, the desired product was not obtained
without a catalyst (Table 1, entry 9). Thus, [Rh(PPh3)3Cl]
(10 mol%) and Cs2CO3 (2 equiv) were selected as the best
catalyst and base, respectively.

Further study revealed that the oxidant also plays an im-
portant role in achieving high yield. The corresponding
yields using different oxidants are listed in Table 2. When
copper salts were used as the oxidants, a low yield of 3a
was obtained (Table 2, entries 2–4). Silver salts, such as

Ag2CO3 and AgSO3CF3, were also tested for the coupling
reaction, but failed to produce higher yields than use of
Ag2O under similar reaction conditions (Table 2, entries
5–7). Oxidants K2S2O8 and (NH4)2S2O8 were effective for
the cross-coupling reactions of 1 and 2a and the desired
products were obtained with yields of 67 and 65%, respec-
tively (Table 2, entries 8 and 9), however, the use of ben-
zoic peroxyanhydride as oxidant prevented the reaction
(Table 2, entry 10). Finally, 1,4-benzoquinone and tetra-
chlorobenzoquinone were also tested in an attempt to en-
hance the reaction, however, the product yields of 70 and
72%, respectively, were lower than those obtained when
Ag2O was used as oxidant (Table 2, entries 11 and 12).
Thus, use of [(PPh3)3RhCl] as catalyst in combination
with Cs2CO3 (2.0 equiv) and Ag2O was selected as the op-
timal catalytic system for the transformation (Scheme 2).

Scheme 2 Reaction of 1 and arylaldehyde tosylhydrazones 2

Benzaldehyde tosylhydrazones with a range of substitu-
ents were tested in the current transformations; the results
are shown in Table 3. Benzaldehyde tosylhydrazones
bearing an electron-donating group (Me, i-PrO, MeO or
Ph) at the para-position showed good reactivity with 1 to
produce the desired products in 73 to 78% yield (Table 3,
entries 2–4 and 12). Tosylhydrazone of 1-naphthaldehyde

Table 1 Optimization of the Catalyst and Base for Cross-Coupling 
of 1 and 2aa

Entry Catalyst Base (mmol) Yield (%)b

1 RhCl3·3H2O – 0

2 Rh2(cod)2Cl2 – <5

3 Rh(PPh3)3Cl – <10

4 RhCl3·3H2O Cs2CO3 (0.1) 25

5 Rh2(cod)2Cl2 Cs2CO3 (0.1) 56

6 Rh(PPh3)3Cl Cs2CO3 (0.1) 75

7 Rh(PPh3)3Cl Cs2CO3 (0.05) 52

8 Rh(PPh3)3Cl Cs2CO3 (0.2) 75

9 – Cs2CO3 (0.1) 0

10 Rh(PPh3)3Cl NaHCO3 (0.1) 32

11 Rh(PPh3)3Cl K2CO3 (0.1) 47

12 Rh(PPh3)3Cl K3PO4 (0.1) <10

13 Rh(PPh3)3Cl NaOH (0.1) 35

14 Rh(PPh3)3Cl MeONa (0.1) 10

15 Rh(PPh3)3Cl t-BuOK (0.1) <10

16 Rh(PPh3)3Cl t-BuOLi (0.1) 0

17 Pd(OAc)2 Cs2CO3 (0.1) 0

18 Pd2(dba)3 Cs2CO3 (0.1) 0

19 Pd(PPh3)4 Cs2CO3 (0.1) 0

20 RuCl3·3H2O Cs2CO3 (0.1) 19

21 Ru(PPh3)3Cl Cs2CO3 (0.1) 23

22 Ru(cod)Cl2 Cs2CO3 (0.1) 48

a Reaction conditions: 1 (0.05 mmol), 2a (0.10 mmol), Ag2O (0.025 
mmol), catalyst (10.0 mol%), base (0.05 mmol 0.1 mmol or 
0.2 mmol), o-xylene (1.0 mL), 130 °C.
b Isolated yield.

Table 2 Optimization of the Oxidant for Cross-Coupling of 1 and 2a

Entry Oxidant Yield (%)b

1 – 0

2 CuCl2 10

3 CuBr2 8

4 Cu(OAc)2 12

5 Ag2O 75

6 Ag2CO3 52

7 AgSO3CF3 38

8 K2S2O8 67

9 (NH4)2S2O8 65

10 (PhCO)2O2 0

11 1,4-benzoquinone 70

12 tetrachlorobenzoquinone 72

a Reaction conditions: 1 (0.05 mmol), 2a (0.1 mmol), [Rh(PPh3)3Cl] 
(10.0 mol%), Cs2CO3 (0.1 mmol), oxidant (0.025 mmol).
b Isolated yield based on the amount of 1.
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also showed good reactivity with 1, and the desired prod-
uct was obtained at 71% yield (Table 3, entry 13). Substi-
tution of benzaldehyde tosylhydrazones at the para-

position by an electron-withdrawing group, such as -Cl,
-Br or -I, resulted in a slight decrease in product yield (70–
74%). However, when a substituent such as -Me, -Cl, -Br

Scheme 3  Mechanism study
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Scheme 4  Two plausible catalytic mechanisms for the cross-coupling reaction of 1 with benzaldehyde tosylhydrazone
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or -I, was present at the ortho-position of the benzalde-
hyde tosylhydrazones, the product yield decreased signif-
icantly (Table 3, entries 8–11), indicating that the steric
effect of arylaldehyde tosylhydrazone is an important fac-
tor for controlling reactivity. Halide substituents on the
phenyl ring of the benzaldehyde tosylhydrazones were
tolerated in the current transformation, which allowed fur-
ther modification of these products. When a strong elec-
tron-withdrawing group substituted in the benzaldehyde
tosylhydrazone, such as -NO2 or -CHO existed, the cou-
pling reaction was completely shut down (Table 3, entries
14 and 16). This result suggests that the coupling reaction
with 1 was affected significantly by the electron density of
the arylaldehyde tosylhydrazone. That is, the higher the
electron density on the phenyl ring of the arylaldehyde to-
sylhydrazones, the greater is the reactivity in the coupling
reaction. Benzaldehyde tosylhydrazones bearing a hy-
droxyl group at the para position also prevented reaction
with 1 because the hydroxyl group readily reacts with the
base to yield insoluble salt.

No target product was observed when the reaction was
conducted in the presence of Cs2CO3, NaOH or Ag2O,
which are typical reaction conditions for aldol condensa-
tion (Scheme 3, a). The combination of Cs2CO3 and Ag2O
also gave no product (Scheme 3, b). The reaction occurred
only when the rhodium complex was added in the pres-
ence of Ag2O (0.5 equiv) and Cs2CO3 (2.0 equiv), indicat-
ing the importance of the rhodium complex in promoting
the reaction (Scheme 3, c). When 1-(naphthalen-1-yl)eth-
anone was used as the substrate to replace (quinolin-8-
yl)methanone, the reaction did not proceed in the presence
of [Rh(PPh3)3Cl] (10 mol%), Ag2O (0.5 equiv), and
Cs2CO3 (2 equiv) at 130 °C for 48 hours, indicating that
the nitrogen atom in the substrate may play an important
role in directing the rhodium metal center close to the
C–H bonds of the methyl group (Scheme 3, d). On the ba-
sis of this evidence we therefore conclude that the aldol
condensation mechanism can be completely excluded.

Based on the above experiments, two plausible catalytic
mechanisms based on C–H activation processes are pro-
posed (Scheme 4). First, the chloride anion in
[Rh(PPh3)3Cl] is replaced by a hydroxide anion through
the treatment of base to form complex A (Scheme 4, path
a). After ligand exchange reaction of 1 with complex A,
the rhodium metal center moves close to the C–H bond of
the Me group though coordination of the nitrogen atom of
1. The oxidative addition of the C–H bond to the Rh(I)
metal center in A then leads to the formation of Rh(III)
complex B after removal of two phosphine ligands. A re-
cent literature report also indicated that the ortho-C–H ac-
tivation of 8-acylquinolines can be selectively achieved
by the appropriate choice of catalysts and solvents.11

Rh(III) complex B is unstable and subsequently loses a
molecule of H2O in the presence of PPh3 ligand to yield
Rh(I) complex C. Reaction of diazo compound G, gener-
ated in situ by treatment of benzaldehyde tosylhydrazone
2a with base, with Rh(I) complex C produces rhodium
carbene intermediate D. Similar reactions have been re-

Table 3  Reaction of 1 and Arylaldehyde Tosylhydrazones 2 Cata-
lyzed by [Rh(PPh3)3Cl]a

Entry 2/3 R Yield (%)b

1 a 75

2 b 76

3 c 78

4 d 75

5 e 70

6 f 73

7 g 74

8 h 68

9 i 66

10 j 65

11 k 63

12 l 73

13 m 71

14 n 0

15 o 0

16 p 0

a Reaction conditions: 1 (0.05 mmol), 2 (0.10 mmol), Ag2O 
(0.025 mmol), [Rh(PPh3)3Cl] (10.0 mol%), Cs2CO3(0.1 mmol), 
xylene (1.0 mL), 130 °C. 
b Isolated yield based on the amount of 1.
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ported in many previous cases.12 Migration and insertion
of the benzylidene group to the Rh–C bond produces in-
termediate E, and β-hydride elimination affords the prod-
uct 3a and generates the Rh–H compound. Catalyst A is
finally regenerated from the latter species in the presence
of Ag2O, which enters the next cycle.

According to some literature reports,13 the important in-
termediate D can also be generated through the following
four steps (Scheme 4, path b): First, a phosphine ligand of
[Rh(PPh3)3Cl] may be replaced by diazo benzyl carbene
to produce rhodium carbene intermediate A′. The chloride
anion then exchanges with the carbonate ion of Cs2CO3,
leading to the formation of complex B′ after releasing a
phosphine ligand. Further ligand exchange of B′ with 1
gives complex C′, in which the rhodium metal is directed
close to the C–H bond of the methyl group of 1. The C–H
activation then takes place, which is assisted by the oxy-
gen atom of the carbonate anion, producing rhodium car-
bene intermediate D after loss of CsHCO3. 

To further investigate the reaction mechanism, more ex-
periments were conducted in an attempt to trap some im-
portant intermediates generated during the reaction
process as direct evidence. Thus, the stoichiometric reac-
tion of [Rh(PPh3)3Cl] with 1 and 2a under similar reaction
conditions was conducted, but failed to reveal any mech-
anistic information. In this case, the desired product was
obtained in high yield, with no key intermediate being ob-
served either during or after the reaction by NMR or TLC
analysis, indicating that the key intermediates may be
formed in very low concentration that could not be ob-
served by using conventional tools. In many cases, these
rhodium carbene species are not stable and are difficult to
detect by traditional methods.14 Although the isolation of
the key intermediates was unsuccessful, the indirect evi-
dence mentioned above do provide some hints for the
C–H activation mechanism we proposed.

In conclusion, an alternative method for the direct arylvi-
nylation of (quinolin-8-yl)methanone with substituted N′-
benzylidene-4-methylbenzenesulfono-hydrazide is de-
scribed.15 The desired 3-aryl-1-(quinolin-8-yl)prop-2-en-
1-one products are obtained in high yields through the cat-
alytic reaction with [Rh(PPh3)3Cl] in the presence of
Ag2O and Cs2CO3 at 130 °C for 48 hours. Two plausible
mechanisms involving the C–H activation and migratory
insertion of the carbene into the rhodium–carbon bond
were proposed to explain the formation of the products.
Further efforts to expand the scope of this reaction are
underway in our laboratories.

Acknowledgment

We thank the editor and one of the referees for helpful suggestions
on the reaction mechanism investigation. This work was supported
by grants from the NSFC (21072149, 20872108) and the Innovation
Foundation of Tianjin University.

References and Notes

(1) For selected reviews, see: (a) Gandeepan, P.; Cheng, C. H. J. 
Am. Chem. Soc. 2012, 134, 5738. (b) Casiraghi, G.; 
Battistini, L.; Curti, C.; Rassu, G.; Zanardi, F. Chem. Rev. 
2011, 111, 3076. (c) Le Bras, J.; Muzart, J. Chem. Rev. 2011, 
111, 1170. (d) Casiraghi, G.; Zanardi, F. Chem. Rev. 2000, 
100, 1929. (e) Peng, Z. Y.; Ma, F. F.; Zhu, L. F.; Xie, X. M.; 
Zhang, Z. G. J. Org. Chem. 2009, 74, 6855. (f) Chatterjee, 
A. K.; Grubbs, R. H. Org. Lett. 1999, 1, 1751. (g) Shen, Y. 
C. Acc. Chem. Res. 1998, 31, 584. (h) Maryanoff, B. E.; 
Reitz, A. B. Chem. Rev. 1989, 89, 863. (i) Boutagy, J.; 
Thomas, R. Chem. Rev. 1974, 74, 87.

(2) For selected reviews, see: (a) Xiao, Q.; Zhang, Y.; Wang, J. 
B. Acc. Chem. Res. 2013, 46, 236. (b) Liu, C.; Zhang, H.; 
Shi, W.; Lei, A. W. Chem. Rev. 2011, 111, 1780. (c) James, 
C. A.; Snieckus, V. J. Org. Chem. 2009, 74, 4080. 
(d) Takacs, J. M.; Anderson, L. G.; Bindu Madhavan, G. V.; 
Creswell, M. W.; Seely, F. L.; Devroy, W. F. 
Organometallics 1986, 5, 2395.

(3) For selected reviews, see: (a) Johansson Seechurn, C.; 
Kitching, M. O.; Colacot, T. J.; Snieckus, V. Angew. Chem. 
Int. Ed. 2012, 51, 5062. (b) Ruan, J. W.; Xiao, J. L. Acc. 
Chem. Res. 2011, 44, 614. (c) Ref. 1c. (d) Nicolaou, K. C.; 
Bulger, P. G.; Sarlah, D. Angew. Chem. Int. Ed. 2005, 44, 
4442. (e) Dounay, A. B.; Overman, L. E. Chem. Rev. 2003, 
103, 2945. (f) Beletskaya, I. P.; Cheprakov, A. V. Chem. 
Rev. 2000, 100, 3009. (g) Amatore, C.; Jutand, A. Acc. 
Chem. Res. 2000, 33, 314. (h) Cabri, W.; Candiani, I. Acc. 
Chem. Res. 1995, 28, 2. (i) Meijere, A.; Meyer, F. E. Angew. 
Chem. Int. Ed. Engl. 1995, 33, 2379. (j) Heck, R. F.; Nolley, 
J. P. J. Org. Chem. 1972, 14, 2320.

(4) (a) Zheng, L.; Wang, J. H. Chem. Eur. J. 2012, 18, 9699. 
(b) Besset, T.; Kuhl, N.; Patureau, F. W.; Glorius, F. Chem. 
Eur. J. 2011, 17, 7167. (c) Willwacher, J.; Rakshit, S.; 
Glorius, F. Org. Biomol. Chem. 2011, 9,  4736. (d) Rakshit, 
S.; Grohmann, C.; Besset, T.; Glorius, F. J. Am. Chem. Soc. 
2011, 133, 2350. (e) Mochida, S.; Hirano, K.; Satoh, T.; 
Miura, M. J. Org. Chem. 2011, 76, 3024. (f) Wang, F.; Song, 
G.; Du, Z.; Li, X. J. Org. Chem. 2011, 76, 2926. (g) Tsai, A. 
S.; Brasse, M.; Bergman, R. G.; Ellman, J. A. Org. Lett. 
2011, 13, 540. (h) Patureau, F. W.; Besset, T.; Kuhl, N.; 
Glorius, F. J. Am. Chem. Soc. 2011, 133, 2154. (i) Qian, B.; 
Xie, P.; Xie, Y. J.; Huang, H. Org. Lett. 2011, 13, 2580. 
(j) Liu, X. Z.; Hii, K. K. J. Org. Chem. 2011, 76, 8022. 
(k) Yu, Y. Y.; Niphakis, M. J.; Georg, G. I. Org. Lett. 2011, 
13, 5932. (l) Wang, L.; Liu, S.; Li, Z.; Yu, Y. P. Org. Lett. 
2011, 13, 6137. (m) Patureau, F. W.; Glorius, F. J. Am. 
Chem. Soc. 2010, 132, 9982. (n) Wang, F.; Song, G. Y.; Li, 
X. W. Org. Lett. 2010, 12, 5430. (o) Wang, D. H.; Engle, K. 
M.; Shi, B. F.; Yu, J. Q. Science 2010, 327, 315. (p) García-
Rubia, A.; Arrayás, R. J.; Carretero, J. C. Angew. Chem. Int. 
Ed. 2009, 48, 6511. (q) Würtz, S.; Rakshit, S.; Neumann, J. 
J.; Dröge, T.; Glorius, F. Angew. Chem. Int. Ed. 2008, 47, 
7230. (r) Ueura, K.; Satoh, T.; Miura, M. J. Org. Chem. 
2007, 72, 5362. (s) Ueura, K.; Satoh, T.; Miura, M. Org. 
Lett. 2007, 9, 1407. (t) Cai, G.; Fu, Y.; Li, Y.; Wan, X.; Shi, 
Z. J. Am. Chem. Soc. 2007, 129, 7666. (u) Zaitsev, V. G.; 
Daugulis, O. J. Am. Chem. Soc. 2005, 127, 4156. (v) Boele, 
M. D. K.; van Strijdonck, G. P. F.; de Vries, A. H. M.; 
Kamer, P. C. J.; de Vries, J. G.; van Leeuwen, P. W. N. M. 
J. Am. Chem. Soc. 2002, 124, 1586. (w) Jia, C.; Kitamura, 
T.; Fujiwara, Y. Acc. Chem. Res. 2001, 34, 633. (x) Jia, C.; 
Piao, D.; Oyamada, J.; Lu, W.; Kitamura, T.; Fujiwara, Y. 
Science 2000, 287, 1992.

(5) (a) Zhou, L.; Ye, F.; Zhang, Y.; Wang, J. B. Org. Lett. 2012, 
14, 922. (b) Zhang, Y.; Wang, J. B. Top. Curr. Chem. 2012, 
327, 239. (c) Khanna, A.; Maung, C.; Johnson, K. R.; 

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

 



1648 Y. Zhang et al. LETTER

Synlett 2013, 24, 1643–1648 © Georg Thieme Verlag  Stuttgart · New York

Luong, T. T.; Van Vranken, D. L. Org. Lett. 2012, 14, 3233. 
(d) Barluenga, J.; Valdés, C. Angew. Chem. Int. Ed. 2011, 
50, 7486. (e) Zhou, L.; Ye, F.; Zhang, Y.; Wang, J. B. J. Am. 
Chem. Soc. 2010, 132, 13590. (f) Barluenga, J.; Escribano, 
M.; Aznar, F.; Valdés, C. Angew. Chem. 2010, 122, 7008. 
(g) Barluenga, J.; Tomás-Gamasa, M.; Aznar, F.; Valdés, C. 
Adv. Synth. Catal. 2010, 352, 3235. (h) Xiao, Q.; Ma, J.; 
Yang, Y.; Zhang, Y.; Wang, J. B. Org. Lett. 2009, 11, 4732. 
(i) Barluenga, J.; Escribano, M.; Moriel, P.; Aznar, F.; 
Valdés, C. Chem. Eur. J. 2009, 15, 13291. (j) Yu, W. Y.; 
Tsoi, Y. T.; Zhou, Z.; Chan, A. S. C. Org. Lett. 2009, 11, 
469. (k) Kudirka, R.; Devine, S. K. J.; Adams, C. S.; Van 
Vranken, D. L. Angew. Chem. 2009, 121, 3731. (l) Chen, S.; 
Wang, J. B. Chem. Commun. 2008, 4198. (m) Devine, S. K. 
J.; Van Vranken, D. L. Org. Lett. 2007, 9, 2047. 
(n) Barluenga, J.; Moriel, P.; Valdés, C.; Aznar, F. Angew. 
Chem. Int. Ed. 2007, 46, 5587. (o) Greenman, K. L.; Van 
Vranken, D. L. Tetrahedron 2005, 61, 6438.

(6) (a) Zhao, X.; Jing, J.; Lu, K.; Zhang, Y.; Wang, J. B. Chem. 
Commun. 2010, 46, 1724. (b) Peng, C.; Yan, G.; Wang, Y.; 
Jiang, Y.; Zhang, Y.; Wang, J. B. Synthesis 2010, 4154. 
(c) Peng, C.; Wang, Y.; Wang, J. B. J. Am. Chem. Soc. 2008, 
130, 1566.

(7) (a) Hossain, M. L.; Ye, F.; Zhang, Y.; Wang, J. B. J. Org. 
Chem. 2013, 78, 1236. (b) Xiao, Q.; Xia, Y.; Li, H.; Zhang, 
Y.; Wang, J. B. Angew. Chem. 2011, 123, 1146. (c) Zhou, 
L.; Ye, F.; Ma, J. C.; Zhang, Y.; Wang, J. B. Angew. Chem. 
Int. Ed. 2011, 50, 3510. (d) Zhou, L.; Shi, Y.; Xiao, Q.; Liu, 
Y. Z.; Ye, F.; Zhang, Y.; Wang, J. B. Org. Lett. 2011, 13, 
968. (e) Ye, F.; Shi, Y.; Zhou, L.; Xiao, Q.; Zhang, Y.; 
Wang, J. B. Org. Lett. 2011, 13, 5020.

(8) (a) Adlington, R. M.; Barrett, A. G. M. Acc. Chem. Res. 
1983, 16, 55. (b) Shapiro, R. H. Org. React. 1976, 23, 405. 
(c) Bamford, W. R.; Stevens, T. S. M. J. Chem. Soc. 1952, 
4735.

(9) McMahon, R. J.; Abelt, C. J.; Chapman, O. L.; Johnson, J. 
W.; Kreil, C. L.; LeRoux, J. P.; Mooring, A. M.; West, P. R. 
J. Am. Chem. Soc. 1987, 109, 2456.

(10) Wang, J. J.; Liu, B. W.; Zhao, H. T.; Wang, J. H. 
Organometallics 2012, 31, 8598.

(11) Wentzel, M. T.; Reddy, V. J.; Hyster, T. K.; Douglas, C. J. 
Angew. Chem. Int. Ed. 2009, 48, 6121.

(12) (a) Palacios, L.; Miao, X.; Giuseppe, A. D.; Pascal, S.; 
Cunchillos, C.; Castarlenas, R.; Pérez-Torrente, J. J.; Lahoz, 
F. J.; Dixneuf, P. H.; Oro, L. A. Organometallics 2011, 30, 
5208. (b) Cohen, R.; Rybtchinski, B.; Gandelman, M.; 
Rozenberg, H.; Martin, J. M. L.; Milstein, D. J. Am. Chem. 
Soc. 2003, 125, 6532. (c) Vigalok, A.; Milstein, D. 
Organometallics 2000, 19, 2061. (d) Schwab, P.; Grubbs, R. 
H.; Ziller, J. W. J. Am. Chem. Soc. 1996, 118, 100. 
(e) Gandelman, M.; Rybtchinski, B.; Ashkenazi, N.; Gauvin, 
R. M.; Milstein, D. J. Am. Chem. Soc. 2001, 123, 5372.

(13) (a) Lafrance, M.; Rowley, C. N.; Woo, T. K.; Fagnou, K. 
J. Am. Chem. Soc. 2006, 128, 8754. (b) Garcia-Cuadrado, 
D.; Braga, A. A. C.; Maseras, F.; Echavarren, A. M. J. Am. 
Chem. Soc. 2006, 128, 1066. (c) Sokolov, V. I.; Troitskaya, 
L. L.; Reutov, O. A. J. Organomet. Chem. 1979, 182, 537.

(14) Some articles selected for review: (a) Barluenga, J.; Vicente, 
R.; López, L. A.; Rubio, E.; Tomas, M.; Alvarez-Ruá, C. J. 
Am. Chem. Soc. 2004, 126, 470. (b) Barluenga, J.; Vicente, 
R.; Barrio, P.; López, L. A.; Tomás, M. J. Am. Chem. Soc. 
2004, 126, 5974. (c) Barluenga, J.; Vicente, R.; López, L. 
A.; Tomás, M. J. Am. Chem. Soc. 2006, 128, 7050. (d) Qian, 
Y.; Zavalij, P. J.; Hu, W.; Doyle, M. P. Org. Lett. 2013, 15, 
1564. (e) Davies, H. M. L.; Antoulinakis, E. G. Org. Lett. 
2000, 2, 4153. (f) Jiang, N.; Qu, Z.; Wang, J. Org. Lett. 
2001, 3, 2989.

(15) Synthesis of 3-Phenyl-1-(quinolin-8-yl)prop-2-en-1-one 
(Scheme 2 and Table 3, Entry 1); Typical Procedure: A 
mixture of (quinolin-8-yl)methanone (85.5 mg, 0.5 mmol), 
N′-benzylidene-4-methylbenzenesulfonohydrazide (548.6 
mg, 1.0 mmol), Ag2O (58.0 mg, 0.25 mmol), Cs2CO3 (232 
mg, 1.0 mmol), and [Rh(PPh3)3Cl] (46.65 mg, 0.05 mmol) 
under nitrogen in a screw-capped thick-walled Pyrex tube 
was heated at 130 °C with stirring. After heating for 48 h, the 
reaction mixture was cooled and directly purified by column 
chromatography on silica gel (hexane–EtOAc, 20:1) to 
afford 3-phenyl-1-(quinolin-8-yl)prop-2-en-1-one (75% 
yield).

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

 



Copyright of Synlett is the property of Georg Thieme Verlag Stuttgart and its content may not
be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.


