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Preparation of oxazolines and oxazoles via a PhI(OAc)2-promoted 
cyclization of N-propargylamides 

Wei Yi , Qing-Yun Liu, Xing-Xiao Fang, Sheng-Chun Lou and Gong-Qing Liu,* 

A metal-free cyclization of N-propargylamides for the synthesis of various oxazodines and oxazoles via a 5-exo-dig process 

is presented. Using (diacetoxyiodo)benzene (PIDA) as the reaction promoter and lithium iodide (LiI) as the iodine source, 

intramolecular iodooxygenation of N-propargylamides proceeded readily, leading to the corresponding (E)-5-

iodomethylene-2-oxazolines in good to excellent isolated yields. In addition, uisng PhI(OAc)2/LiI system, N-

propargylamides can be converted to the corresponding oxazole-5-carbaldehydes in the presence of oxygen under visible 

light irradiation. The resulting products can be further converted into various oxazoline and oxazole derivatives after 

simple derivatizations, and this method ultimately offers an efficient route to a variety of biologically active structures.  

 

Introduction 

Oxazolines and oxazoles are important structural motifs in 

many natural products
1
 and biologically active molecules

2
 

(Figure 1). Moreover, these functional groups are also 

frequently employed in synthesis as versatile precursors,3 

protecting groups,4 directing groups5 and ligands/auxiliaries.6 

To this end, continuous efforts have been devoted to the 

development of novel methods for the synthesis of these 

compounds.7  

 

 
Figure 1. Oxazoline- and oxazole-containing compounds. 

 

Among the various methods developed, cyclization of 

propargylic amides is one of the most attractive strategies for 

the synthesis of oxazolines and oxazoles due to the rapid 

assembly of structural complexity and good functional group 

compatibility as well as step economy of this method (Scheme 

1).8 Thus, substantial efforts have been devoted to these 

transformations, and a variety of efficient catalysts such as 

gold,9 palladium,10 copper,11 silver,12 iron,13 zinc,13b, 14 

ruthenium,15 tungsten,16 mercury,17 and Brønsted acids18 as 

well as strong bases19 have been developed. 

In addition, a halogen-induced electrophilic cyclization of 

propargyl amides has also been demonstrated as an efficient 

means of accessing oxazoline or oxazole derivatives. For 

example, Caristi et al. reported the first electrophilic 

cyclization of propargylic amides into halomethyloxazolines, 

which are potential synthetic intermediates in the synthesis of 

functionalized oxazoles.20 A variety of electrophiles such as 

iodine,21 bromine,22 and N-iodosuccinimide23 could trigger this 

reaction. Finally, the cyclization of N-propargylamides could 

also be realized with hypervalent iodine reagents. For instance, 

Saito et al. demonstrated an iodine(III)-mediated oxidative 

cycloisomerization of propargylic amides into various 

functionalized oxazoles.24 

 

 
Scheme 1. Synthetic approach to oxazolines and oxazoles. 

 

Recently, we reported a (diacetoxyiodo)benzene (PIDA)-

promoted intramolecular cyclization of N-allylamides into 5-

halomethyloxazolines (Scheme 2a).25 As a continuation of our 

studies on the cyclization of unsaturated (sulfon)amides,26 we 
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envisioned that a PIDA-mediated iodocyclization of N-

propargylamides would be of great synthetic value since the 

resulting vinyl iodides can undergo other useful 

transformations, transition metal-catalyzed cross-couplings in 

particular, which provides opportunities for constructing more 

complex frameworks. Herein, we report the PIDA-promoted 

regioselective iodocyclization of N-propargylamides to provide 

various iodomethylenedihydrooxazoles through an 

intramolecular 5-exo-dig process (Scheme 2b, left). In addition, 

we disclose that N-propargylamides can be converted to the 

corresponding oxazole-5-carbaldehydes in the presence of 

oxygen under visible light irradiation (Scheme 2b, right).  

 

 
Scheme 2. PIDA-mediated functionalization of N-allyl or N-

propynyl amide 

Results and Discussion 

We commenced our investigation with the optimization of the 

reaction conditions using N-(prop-2-yn-1-yl)benzamide (1a) as 

the model substrate, and the preliminary results are 

summarized in Table 1. 
 

Table 1. Optimization of the reaction conditions.a 

 

entry reagent 
iodine 

source 
solvent 

isolated 

yield (%) 

1 PhI(OAc)2 TMSI CH2Cl2 73 

2 PhI(OAc)2 NaI CH2Cl2 88 

3 PhI(OAc)2 KI CH2Cl2 83 

4 PhI(OAc)2 LiI CH2Cl2 91 

5 PhIO LiI CH2Cl2 60 

6b DMP LiI CH2Cl2 80 

7c IBX LiI CH2Cl2 72 

8 mCPBA LiI CH2Cl2 78 

9 K2S2O8 LiI CH2Cl2 NRd 

10 Oxone LiI CH2Cl2 NRd 

11 (NH4)2SO4 LiI CH2Cl2 NRd 

12 PhI(OAc)2 LiI Cl(CH2)2Cl 85 

13 PhI(OAc)2 LiI CCl4 79 

14 PhI(OAc)2 LiI CHCl3 88 

15 PhI(OAc)2 LiI DMF 6 

16 PhI(OAc)2 LiI CH3CN 20 

17 PhI(OAc)2 - CH2Cl2 NRd 

18 - LiI CH2Cl2 NRd 

a All the reactions were run at 0.5 mmol scale in 2 mL of CH2Cl2 

under N2. b DMP=Dess-Martin periodinane. c IBX=2-

Iodoxybenzoic acid d NR=No reaction, 

 

To our delight, substrate 1a underwent 5-exo-dig cyclization in 

the presence of PIDA and TMSI under a nitrogen atmosphere 

giving (E)-5-(iodomethylene)-2-phenyl-4,5-dihydrooxazole (2a) 

in 73% yield (entry 1). The E configuration was determined by 

comparing the 1H NMR data of this compound with those with 

known compounds.27 Encouraged by these preliminary result, 

different iodine sources were tested to further improve the 

yield, and the investigation showed that LiI gave the best 

results (entries 1−4). Iodosobenzene, IBX or Dess-Martin 

periodinane in combination with LiI could also be used for 

cyclization of 1a, but the yields were generally lower than 

PIDA-induced reactions (entries 5−7). Other oxidants, such as 

mCPBA, K2S2O8, Oxone and (NH4)2SO4, were also tested, but 

they were found to be less efficient than PhI(OAc)2 (entries 8-

11). The effect of the solvents on the course of the reaction 

was also noteworthy (entries 12−16), and CH2Cl2 was the most 

suitable solvent for the reaction. No product was obtained in 

the absence of an iodine source, indicating that the iodine 

atom in the product came from LiI rather than from the PIDA 

(entry 17). No reaction occurred in the absence of PIDA, 

indicating that PIDA played an important role in the reaction 

(entry 18). The three notable features of the present approach 

are (i) a 5-exo-dig ring closure to give an oxazoline without any 

indication of competing 6-endo-dig ring closure, (ii) no further 

isomerization to the oxazole due to the mild reaction 

conditions and (iii) no additional iodination of the phenyl ring. 

 

Under the optimized reaction conditions, the scope of the 

formation of 2 from various N-propargyl amides 1 is 

summarized in Scheme 3. As these results showed, (E)-5-

iodomethylene-2-oxazolines could be obtained in good to 

excellent isolated yields. Compared with known cyclization of 

N-propargylamides in which a strong Thorpe-Ingold effect was 

observed,10d, 19b the current reaction system was less 

dependent on the substituents at the propargylic position, and 

substrates without gem-disubstituents all gave good isolated 

yields. Electronic effects of the substituents on the aryl groups 

showed some effect on the reaction, and substrates with 

either electron-donating groups or halides on the aromatic 

rings could all be cyclized in good isolated yields (2a−2i). 

Phenyl rings bearing a nitro or a cyano moiety gave slightly 

lower yields probably due to the low reactivity of the substrate 

caused by the strong electron-withdrawing effects of the 

substituents (2j and 2k). The reaction could also be scaled up 

to 10 mmol to give 2.60 g (87%) of product 2e. The 

naphthalene-derived substrate worked well in the current 

reaction system, and the corresponding oxazoline was 

obtained in good yield (2l). Oxazoline-containing heterocycles 

have been used as important functional groups in 

antibacterial,28 antituberculosis,29 and antitumor agents.30 

Thus, structurally diverse heterocyclic oxazoline compounds 

were also prepared using the developed method. As shown in 

Scheme 3, thiophene-, furan-, pyrrole- and pyridine-containing 
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oxazoline compounds 2m−2p could be obtained in satisfactory 

isolated yields. Ferrocene rings and styryl groups could also be 

tolerated in the current system (2q and 2r). Substrates bearing 

a quaternary carbon center also reacted very well and provide 

the corresponding products in excellent yields (2s). Again, the 

reaction could be carried out on a 10 mmol without significant 

decreases in yield. Moreover, no additional iodination of the 

aromatic ring was observed in any case (2a-2s). Further, 

cyclization of N-propynyl amides of aliphatic carboxylic acids 

and natural α-amino acids were also tested and afforded the 

corresponding oxazoline products 2t−2w in good isolated 

yields. To further evaluate the synthetic utility and generality 

of current procedure, more complex small molecules were 

then investigated. Gratifyingly, substrates bearing a 

phenanthrene group were compatible with the standard 

reaction conditions and provided desired oxazoline 2x in 83% 

yield. Finally, dehydrocholic acid and artesunate derivatives 

were good candidates for this transformation (2y and 2z), 

further highlighting the generality and great potential of the 

developed method. 

 

Scheme 3. Synthesis of (E)-5-iodomethylene-2-oxazolines a 

 
a Reaction conditions: 0.5 mmol of substrate, 0.5 mmol of 

PhI(OAc)2, 0.5 mmol of LiI, 2 mL of CH2Cl2, 1 atm of N2, 12 h. b 

10 mmol scale. 

 

The resulting iodomethylene-substituted cyclic compounds 

could be easily converted into trisubstituted alkenes via 

transition metal-catalyzed coupling reactions. For instance, 

almost an equimolar ratio of E/Z-isomers were obtained from 

the Suzuki coupling of (E)-alkene 2s with p-tolylboronic acid in 

1,4-dioxane (Scheme 4), which was not consistent with the 

observations made by Xu that the Suzuki coupling of 2s and 

boronic acids produced a single geometric isomer.11c In 

addition, the structure of the product reported in Xu’s work 

need to be revised since the NMR data are not in agreement 

with literature values.12b, 31 (E)-Alkene 3 and (Z)-alkene 4 could 

be separated by flash column chromatography, and the 

structures of the compounds were established by NOE 

experiments. The geometric configuration of 4 was established 

by the strong NOESY correlation between the methyl protons 

and the vinylic proton, which were in agreement with the 

results reported by Strand and co-workers.31  

 

 
Scheme 4. Suzuki coupling of 2s and p-tolylboronic acid 

 

In the course of optimizing the reaction conditions, we found 

that when the reaction was carried out in the open air, 

oxazoline 2a was obtained along with a small amount of 

oxazole-5-carbaldehyde 5a (Scheme 5a); however, no 5a was 

observed when the reaction was carried out under nitrogen 

(Table 1). These results indicated that the carbonyl oxygen 

atom in 5a was from air.  

 

Wang et al. recently discovered that the oxidative deiodination 

of 2a to give 5a can be achieved at 80 °C in the presence of 

dioxygen.23a Flynn and co-workers also showed that the 

deiodination of an analogous vinyl iodide can take place at 

elevated temperature and give the corresponding aldehydes in 

good yields.32 Consistent with their reports, iodoalkene 2a 

could be converted to 5a under an oxygen atmosphere at 

ambient temperature, albeit at a lower yield (Scheme 5b). No 

transformation was observed when the reaction was carried 

out under nitrogen (Scheme 5b). Additionally, vinyl iodide 2a 

could be stored for an extended period when it was kept in the 

dark under a nitrogen atmosphere. However, in the presence 

of air and light, 2a gradually decomposed into aldehyde 5a 

with a concomitant color change to red, owing to the 

generation of iodine. These results indicated that light and 

oxygen had a significant impact in deiodination step. 

Encouraged by the above results, we envisage that this process 

would proceed readily if the reaction was irradiated by visible 

light under an oxygen atmosphere. Therefore, 2a was 

dissolved in CH2Cl2 under 1 atm of O2 at ambient temperature, 

and the reaction mixture was irradiated by a standard 24 W 

household fluorescent bulb. As expected, 2a could be nearly 

quantitatively converted to 5a (Scheme 5c). 

 

Given the importance of oxazole-5-carbaldehyde,17b, 17c, 33 we 

then tried to combine the iodocyclization and oxidative 

deiodination into a one-pot procedure to prepare these 

compounds directly from propargylamides. During the 

preparation of this work, Wang et al. showed that 

propargylamides could be converted to the corresponding 

oxazole aldehydes using an I2/visible light system.34 Similarly, 
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we found this transformation could also be accomplished using 

10 mol % PIDA and LiI under visible light irradiation (Scheme 

5d). Lowering the amount of PIDA and LiI to 5 mol % led to a 

slight drop of conversion, but this could be overcome by 

elongating the reaction time to 36 h. 

 

 
Scheme 5. Synthesis of oxazole-5-carbaldehyde 5a 

 

Given theirs low price, 10 mol % PIDA and 10 mol% LiI were 

finally chosen to test the scope of the reaction, and the results 

are summarized in Scheme 6. As shown in Scheme 6, 

propargylamides of aromatic, heteroaromatic, and aliphatic 

carboxyacids as well as those of natural α-amino acids all 

delivered the corresponding oxazole aldehydes in good yield. 

The cyclization could be run on more than a gram scale and 

provided the aldehyde in 80% isolated yield (5a). 

 

Scheme 6. Synthesis of oxazole aldehydes a 

 

a Reaction conditions: 0.5 mmol of substrate, 0.05 mmol of 

PhI(OAc)2, 0.05 mmol of LiI, 2 mL of CH2Cl2, 1 atm of O2, visible 

light, 24 h. b 10 mmol scale. 

 

To demonstrate the synthetic value of the developed 

methodology, the aldehyde group in 5a was converted to a 

variety of functional groups (Scheme 7). For example, using the 

procedure reported by Nantz,35 aldehyde 5a was smoothly 

transformed to corresponding nitrile 6 by heating with O-

(diphenylphosphinyl)hydroxylamine (DPPH) in toluene. Sodium 

borohydride reduction of 5a could generate alcohol 7, a key 

intermediate in the synthesis of herbicides.36 5a can be easily 

converted carboxylic acid 8, a potential antibacterial agent,37 

under oxidative conditions. Insect growth regulator 9 can be 

easily prepared by the reductive amination of 5a and 4-

chloroaniline.17b 

 

Scheme 7. Derivatizations of aldehyde 5a. 

 

A plausible mechanism, as outlined in Scheme 8, was proposed 

for the formation of oxazolines and oxazoles. First, PIDA 

promoted the oxidation of the iodide anion, producing 

iodoacetic acid (IOAc) as an intermediate,38 which induced the 

electrophile-mediated cyclization of N-propargylamide to 

provide iodomethylenedihydrooxazole 2a. The E-configuration 

of 2a is generated by the anti-attack of the carbonyl group on 

the triple bond.39 Radical intermediate A and an iodine radical 

are created by homolytic cleavage of the C-I bond under visible 

light irradiation.40 Species A then quickly reacts with O2 to give 

a peroxy-radical species B,41 and the subsequently formed six-

membered-ring transition state affords radical species C, which 

is a resonance structure of D.23a Species D releases a hydroxyl 

radical to yield aldehyde 5a. The combination of iodine radicals 

and hydroxyl radicals results in the formation of HIO, which 

can decompose into iodine for the next catalytic cycle. 
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Scheme 8. Proposed mechanism

Conclusions 

In summary, we have reported a simple, mild, and efficient 

method for the preparation of oxazolines and oxazoles. Using 

1.0 equiv. of (diacetoxyiodo)benzene as the reaction promoter 

and 1.0 equiv. of LiI as the iodide source, (E)-5-

(iodomethylene)-4,5-dihydrooxazole products could be 

obtained in good to excellent isolated yields. Moreover, N-

propargylamides can be converted to the corresponding 

oxazole-5-carbaldehydes in the presence of oxygen under 

visible light irradiation. The resulting 

iodomethylenedihydrooxazole and oxazole-5-carbaldehyde 

compounds can be further converted into various oxazoline 

and oxazole derivatives after simple derivatizations, and this 

method ultimately offers an efficient route to a variety of 

biologically active structures. The good isolated yields, mild 

conditions, and operational simplicity make the current 

reaction an attractive method for the syntheses of a variety of 

medicinally and agrochemically relevant compounds. 

Experimental section 

General information 

All reagents were used as received without further purification 

unless otherwise indicated. Solvents were dried and distilled 

prior to use. Reactions were monitored with thin layer 

chromatography using silica gel GF254 plates. Organic solutions 

were concentrated in vacuo with a rotavapor. Flash column 

chromatography was performed using silica gel (200−300 

meshes). Petroleum ether used had a boiling point range of 

60−90 °C. Melting points were measured on a digital melting 

point apparatus without correction of the thermometer. 

Nuclear magnetic resonance spectra were recorded at ambient 

temperature (unless otherwise stated) at 400 MHz (100 MHz 

for 13C) in CDCl3. Chemical shifts were reported in ppm (δ) 

using TMS as internal standard, and spin−spin coupling 

constants (J) were given in Hz. Infrared (IR) spectra were 

recorded with KBr pellet, and wavenumbers were given in 

cm−1. High resolution mass spectrometry (HRMS) analyses 

were carried out on an FTICR HR-ESI-MS. 

General procedure for the preparation of (E)-5-

iodomethylene-2-oxazolines: A flame-dried Schlenk flask was 

charged with 0.5 mmol N-propargylamide, 0.5 mmol PhI(OAc)2, 

0.5 mmol LiI and 2 mL of CH2Cl2. The reaction mixture was 

stirred at room temperature until complete disappearance of 

the starting material as shown by TLC (usually 12 h). CH2Cl2 (10 

mL) was then added, and the mixture was washed with 

aqueous Na2S2O3. The organic layer was dried over Na2SO4 and 

concentrated to give crude residue, which was purified by 

flash column chromatography to give the corresponding 

products. 

(E)-5-(Iodomethylene)-2-phenyl-4,5-dihydrooxazole (2a). 

Compound 2a was prepared according to the general 

procedure and isolated as a yellow solid (130 mg, 91% yield) 

after flash chromatography (petroleum ether/ethyl acetate = 

30/1); mp = 107–108 °C ( ref,21b mp = 104 °C). 1H NMR (400 

MHz, CDCl3): δ/ppm= 7.98 – 7.94 (m, 2H), 7.56 – 7.51 (m, 1H), 

7.47 – 7.43 (m, 2H), 5.78 (t, J = 3.2 Hz, 1H), 4.62 (d, J = 3.2 Hz, 

2H). 13C NMR (100 MHz, CDCl3): δ/ppm= 162.9, 156.9, 131.1, 

127.6, 127.0, 125.4, 60.2, 46.2. Spectral data are in agreement 

with literature values.11c 

General procedure for the preparation of oxazole aldehydes: 

A solution of N-propargylamide (0.5 mmol, 1.0 equiv.), 

PhI(OAc)2 (0.005 mmol, 0.1 equiv.), and LiI (0.005 mmol, 0.1 

equiv.) in 2 mL of CH2Cl2 was irradiated under oxygen 

atmosphere with a 24 W fluorescent household bulb at room 

temperature. Upon completion (monitored by TLC，usually 24 

h), CH2Cl2 (10 mL) was added, and the mixture was washed 

with aqueous Na2S2O3. The organic layer was dried over 

Na2SO4 and concentrated to give crude residue, which was 

purified by flash column chromatography to give the 

corresponding products. 

2-Phenyloxazole-5-carbaldehyde (5a). Compound 5a was 

prepared according to the general procedure and isolated as a 

white solid (71 mg, 82% yield) after flash chromatography 
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(petroleum ether/ethyl acetate = 6/1); mp = 71–73 °C, (ref,42 

mp = 74–76 °C). 1H NMR (400 MHz, CDCl3): δ/ppm= 9.82 (s, 1H), 

8.19 – 8.16 (m, 2H), 7.95 (s, 1H), 7.59 – 7.49 (m, 3H). 13C NMR 

(100 MHz, CDCl3): δ/ppm= 176.3, 165.5, 149.6, 139.1, 132.3, 

129.1, 127.7, 125.9. Spectral data are in agreement with 

literature values.
34

 

Conflicts of interest 

There are no conflicts to declare. 

Acknowledgements 

This study was supported by the Natural Science Foundation of 

Jiangsu Province in China (BK20170439), Advanced Research 

Foundation for Natural Science of Nantong University (16ZY15), 

Start-Up Funding for Research of Nantong University (17R40), 

Lager Instruments Open Foundation of Nantong University 

(KFJN1853), and Science and Technology Plan Projects of 

Nantong. 

Notes and references 

1  For selected references: (a)P. Wipf, Chem. Rev. , 1995, 

95, 2115; (b)Z. Jin, Nat. Prod. Rep., 2006, 23, 464; (c)V. 

S. C. Yeh, Tetrahedron, 2004, 60, 11995; (d)X. Luo, X. 

Zhou, X. Lin, X. Qin, T. Zhang, J. Wang, Z. Tu, B. Yang, S. 

Liao, Y. Tian, X. Pang, K. Kaliyaperumal, J. L. Li, H. Tao 

and Y. Liu, Nat. Prod. Res., 2017, 31, 1958; (e)K. C. 

Nicolaou, D. Schlawe, D. W. Kim, D. A. Longbottom, R. 

G. de Noronha, D. E. Lizos, R. R. Manam and D. J. 

Faulkner, Chem. Eur. J., 2005, 11, 6197; (f)H. B. Bode, H. 

Irschik, S. C. Wenzel, H. Reichenbach, R. Mueller and G. 

Hoefle, J. Nat. Prod., 2003, 66, 1203. 

2 For selected references: (a)X. Chen, W. Hu, X. Lu, B. 

Jiang, J. Wang, W. Zhang and C. Huang, Pharmacology, 

2017, 99, 153; (b)X. Li, X. Wang, C. Xu, J. Huang, C. 

Wang, X. Wang, L. He and Y. Ling, MedChemComm, 

2015, 6, 1130; (c)S. Carmeli, R. E. Moore, G. M. L. 

Patterson, T. H. Corbett and F. A. Valeriote, J. Am. 

Chem. Soc., 1990, 112, 8195; (d)H. R. Onishi, B. A. Pelak, 

L. S. Gerckens, L. L. Silver, F. M. Kahan, M. H. Chen, A. A. 

Patchett, S. M. Galloway, S. A. Hyland, M. S. Anderson 

and C. R. Raetz, Science, 1996, 274, 980; (e)J.-X. Li, 

Pharmacol. Ther., 2017, 178, 48; (f)R. L. Rice, J. M. 

Rusnak, F. Yokokawa, S. Yokokawa, D. J. Messner, A. L. 

Boynton, P. Wipf and J. S. Lazo, Biochemistry, 1997, 36, 

15965; (g)R. J. Bergeron, M. G. Xin, W. R. Weimar, R. E. 

Smith and J. Wiegand, J. Med. Chem., 2001, 44, 2469. 

3 For selected references: (a)Y. Ling, J. Feng, L. Luo, J. 

Guo, Y. Peng, T. Wang, X. Ge, Q. Xu, X. Wang, H. Dai 

and Y. Zhang, ChemMedChem, 2017, 12, 646; (b)J. Liu, 

T. Wang, X. Wang, L. Luo, J. Guo, Y. Peng, Q. Xu, J. Miao, 

Y. Zhang and Y. Ling, Med. Chem. Commun, 2017, 8, 

1213; (c)Y. Langlois, Curr. Org. Chem., 1998, 2, 1; (d)M. 

Inoue, Mini-Rev. Org. Chem., 2008, 5, 77; (e)J. A. Frump, 

Chem. Rev., 1971, 71, 483; (f)M. Reuman and A. I. 

Meyers, Tetrahedron, 1985, 41, 837. 

4  (a)P. G. M. Wuts, Greene's Protective Groups in 

Organic Synthesis, 5th Edition, Wiley, 2014; (b)D. 

Haidukewych and A. I. Meyers, Tetrahedron Lett., 1972, 

13, 3031; (c)A. I. Meyers and D. L. Temple, J. Am. Chem. 

Soc., 1970, 92, 6644; (d)R. J. B. H. N. van den Berg, H. 

van den Elst, C. G. N. Korevaar, J. M. F. G. Aerts, G. A. 

van der Marel and H. S. Overkleeft, Eur. J. Org. Chem., 

2011, 2011, 6685; (e)T. D. Nelson and A. I. Meyers, J. 

Org. Chem. , 1994, 59, 2577. 

5 For selected references: (a)G. Lahm and T. Opatz, Org. 

Lett., 2014, 16, 4201; (b)I. Novikau and A. Hurski, 

Tetrahedron, 2018, 74, 1078; (c)H.-L. Wang, M. Shang, 

S.-Z. Sun, Z.-L. Zhou, B. N. Laforteza, H.-X. Dai and J.-Q. 

Yu, Org. Lett., 2015, 17, 1228; (d)P. X. Ling, S. L. Fang, X. 

S. Yin, K. Chen, B. Z. Sun and B. F. Shi, Chem. Eur. J. , 

2015, 21, 17503; (e)M. Shang, M.-M. Wang, T. G. Saint-

Denis, M.-H. Li, H.-X. Dai and J.-Q. Yu, Angew. Chem., 

Int. Ed., 2017, 56, 5317. 

6 For selected references: (a)G. Desimoni, G. Faita and K. 

A. Jorgensen, Chem. Rev., 2006, 106, 3561; (b)H. A. 

McManus and P. J. Guiry, Chem. Rev., 2004, 104, 4151; 

(c)G. C. Hargaden and P. J. Guiry, Chem. Rev. , 2009, 

109, 2505; (d)L. H. Gade and S. Bellemin-Laponnaz, 

Coord. Chem. Rev., 2007, 251, 718. 

7 For selected references: (a)S. Bresciani and N. C. O. 

Tomkinson, Heterocycles, 2014, 89, 2479; (b)A. Ibrar, I. 

Khan, N. Abbas, U. Farooq and A. Khan, RSC Adv., 2016, 

6, 93016; (c)T. Supriya and S. S. Keisham, Curr. Org. 

Chem., 2016, 20, 898; (d)Z. Jin, Nat. Prod. Rep., 2009, 

26, 382. 

8 For review on cyclization reactions of propargylic 

amides: Y. Hu, X. Xin and B. Wan, Tetrahedron Lett., 

2015, 56, 32. 

9 For selected examples: (a)H. Peng, N. G. Akhmedov, Y.-

F. Liang, N. Jiao and X. Shi, J. Am. Chem. Soc. , 2015, 

137, 8912; (b)A. S. K. Hashmi, J. P. Weyrauch, W. Frey 

and J. W. Bats, Org. Lett., 2004, 6, 4391; (c)S. Doherty, J. 

G. Knight, A. S. K. Hashmi, C. H. Smyth, N. A. B. Ward, K. 

J. Robson, S. Tweedley, R. W. Harrington and W. Clegg, 

Organometallics, 2010, 29, 4139; (d)A. S. K. Hashmi, M. 

C. Blanco Jaimes, A. M. Schuster and F. Rominger, J. 

Org. Chem., 2012, 77, 6394; (e)A. S. K. Hashmi, A. M. 

Schuster, M. Schmuck and F. Rominger, Eur. J. Org. 

Chem., 2011, 2011, 4595. 

10 For selected examples: (a)A. Saito, K. Iimura and Y. 

Hanzawa, Tetrahedron Lett., 2010, 51, 1471; (b)E. M. 

Beccalli, E. Borsini, G. Broggini, G. Palmisano and S. 

Sottocornola, J. Org. Chem., 2008, 73, 4746; (c)A. 

Arcadi, S. Cacchi, L. Cascia, G. Fabrizi and F. Marinelli, 

Org. Lett., 2001, 3, 2501; (d)A. Bacchi, M. Costa, B. 

Gabriele, G. Pelizzi and G. Salerno, J. Org. Chem., 2002, 

67, 4450. 

11 For selected examples: (a)C. Jin, J. P. Burgess, J. A. 

Kepler and C. E. Cook, Org. Lett., 2007, 9, 1887; (b)A. 

Alhalib and W. J. Moran, Org. Biomol. Chem., 2014, 12, 

Page 6 of 8Organic & Biomolecular Chemistry

O
rg

an
ic

&
B

io
m

ol
ec

ul
ar

C
he

m
is

tr
y

A
cc

ep
te

d
M

an
us

cr
ip

t

Pu
bl

is
he

d 
on

 1
3 

Se
pt

em
be

r 
20

18
. D

ow
nl

oa
de

d 
by

 U
ni

ve
rs

ity
 o

f 
N

ot
tin

gh
am

 o
n 

9/
13

/2
01

8 
11

:4
5:

33
 A

M
. 

View Article Online
DOI: 10.1039/C8OB01474D

http://dx.doi.org/10.1039/c8ob01474d


Journal Name  ARTICLE 

This journal is ©  The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 7 

Please do not adjust margins 

Please do not adjust margins 

795; (c)S. Zhang, Y. Chen, J. Wang, Y. Pan, Z. Xu and C.-

H. Tung, Org. Chem. Front., 2015, 2, 578; (d)P. J. Fricke, 

J. L. Stasko, D. T. Robbins, A. C. Gardner, J. Stash, M. J. 

Ferraro and M. W. Fennie, Tetrahedron Lett., 2017, 58, 

4510. 

12  (a)M. Harmata and C. Huang, Synlett, 2008, 1399; (b)V. 

H. L. Wong, A. J. P. White, T. S. Hor and K. K. Hii, Adv. 

Synth. Catal., 2015, 357, 3943; (c)Y. Hu, R. Yi, F. Wu and 

B. Wan, J. Org. Chem., 2013, 78, 7714. 

13  (a)X.-H. Gao, P.-C. Qian, X.-G. Zhang and C.-L. Deng, 

Synlett, 2016, 27, 1110; (b)G. C. Senadi, W.-P. Hu, J.-S. 

Hsiao, J. K. Vandavasi, C.-Y. Chen and J.-J. Wang, Org. 

Lett., 2012, 14, 4478. 

14  (a)B. Wang, Y. Chen, L. Zhou, J. Wang and Z. Xu, Org. 

Biomol. Chem., 2016, 14, 826; (b)B. Wang, Y. Chen, L. 

Zhou, J. Wang, C.-H. Tung and Z. Xu, J. Org. Chem. , 

2015, 80, 12718. 

15 M. D. Milton, Y. Inada, Y. Nishibayashi and S. Uemura, 

Chem. Commun. , 2004, 2712. 

16 X. Meng and S. Kim, Org. Biomol. Chem., 2011, 9, 4429. 

17  (a)F. Eloy and A. Deryckere, Chim. Ther., 1973, 8, 437; 

(b)P. Guo, J.-H. Huang, Q.-C. Huang and X.-H. Qian, Chin. 

Chem. Lett., 2013, 24, 957; (c)H. Lee and H.-J. Kim, 

Tetrahedron Lett., 2011, 52, 4775; (d)H. Lee and H.-J. 

Kim, Bull. Korean Chem. Soc., 2011, 32, 3959. 

18  (a)E. Merkul and T. J. J. Mueller, Chem. Commun. , 

2006, 4817; (b)Y.-m. Pan, F.-j. Zheng, H.-x. Lin and Z.-p. 

Zhan, J. Org. Chem., 2009, 74, 3148; (c)E. Merkul, O. 

Grotkopp and T. J. J. Mueller, Synthesis, 2009, 502. 

19  (a)B. M. Nilsson and U. Hacksell, J. Heterocycl. Chem., 

1989, 26, 269; (b)X. Yu, X. Xin, B. Wan and X. Li, J. Org. 

Chem., 2013, 78, 4895; (c)P. Wipf, L. T. Rahman and S. 

R. Rector, J. Org. Chem., 1998, 63, 7132; (d)B. M. 

Nilsson, H. M. Vargas, B. Ringdahl and U. Hacksell, J. 

Med. Chem., 1992, 35, 285. 

20  (a)G. Capozzi, C. Caristi, M. Gattuso and G. Stagno 

D'Alcontres, Tetrahedron Lett., 1981, 22, 3325; (b)G. 

Capozzi, C. Caristi and M. Gattuso, J. Chem. Soc. Perkin 

Trans. 1 1984, 255. 

21 (a)G. C. Senadi, B.-C. Guo, W.-P. Hu and J.-J. Wang, 

Chem. Commun., 2016, 52, 11410; (b)J. P. Weyrauch, A. 

S. K. Hashmi, A. Schuster, T. Hengst, S. Schetter, A. 

Littmann, M. Rudolph, M. Hamzic, J. Visus, F. Rominger, 

W. Frey and J. W. Bats, Chem. Eur. J., 2010, 16, 956. 

22 A. Urbanaitė, M. Jonušis, R. Bukšnaitienė, S. Balkaitis 

and I. Čikotienė, Eur. J. Org. Chem., 2015, 2015, 7091. 

23 (a)Y. Hu, R. Yi, C. Wang, X. Xin, F. Wu and B. Wan, J. Org. 

Chem., 2014, 79, 3052; (b)R. Bukšnaitienė and I. 

Čikotienė, Synlett, 2015, 26, 479. 

24  (a)A. Saito, A. Matsumoto and Y. Hanzawa, 

Tetrahedron Lett., 2010, 51, 2247; (b)Y. Okamura, D. 

Sato, A. Yoshimura, V. Zhdankin Viktor and A. Saito, 

Adv. Synth. Catal., 2017, 359, 3243; (c)N. Asari, Y. 

Takemoto, Y. Shinomoto, T. Yagyu, A. Yoshimura, V. 

Zhdankin Viktor and A. Saito, Asian J. Org. Chem., 2016, 

5, 1314; (d)S. Suzuki and A. Saito, J. Org. Chem., 2017, 

82, 11859. 

25 G.-Q. Liu, C.-H. Yang and Y.-M. Li, J. Org. Chem., 2015, 

80, 11339. 

26 (a)G.-Q. Liu, B. Cui, R. Xu and Y.-M. Li, J. Org. Chem., 

2016, 81, 5144; (b)G.-Q. Liu, Z.-Y. Ding, L. Zhang, T.-T. Li, 

L. Li, L. Duan and Y.-M. Li, Adv. Synth. Catal., 2014, 356, 

2303; (c)G.-Q. Liu, L. Li, L. Duan and Y.-M. Li, RSC Adv., 

2015, 5, 61137; (d)G.-Q. Liu, W. Li and Y.-M. Li, Adv. 

Synth. Catal., 2013, 355, 395; (e)G.-Q. Liu and Li, J. Org. 

Chem., 2014, 79, 10094. 

27 Please refer to Supporting Information for details 

28 28. (a)C. S. Cooper, P. L. Klock, D. T. W. Chu and P. B. 

Fernandes, J. Med. Chem. , 1990, 33, 1246; (b)V. 

Padmavathi, K. Mahesh, D. R. C. V. Subbaiah, D. Deepti 

and G. S. Reddy, ARKIVOC, 2009, 195. 

29 G. C. Moraski, M. Chang, A. Villegas-Estrada, S. G. 

Franzblau, U. Möllmann and M. J. Miller, Eur. J. Med. 

Chem., 2010, 45, 1703. 

30 Q. Li, K. W. Woods, A. Claiborne, I. I. S. L. Gwaltney, K. J. 

Barr, G. Liu, L. Gehrke, R. B. Credo, Y. H. Hui, J. Lee, R. B. 

Warner, P. Kovar, M. A. Nukkala, N. A. Zielinski, S. K. 

Tahir, M. Fitzgerald, K. H. Kim, K. Marsh, D. Frost, S.-C. 

Ng, S. Rosenberg and H. L. Sham, Bioorg. Med. Chem. 

Lett. , 2002, 12, 465. 

31 H. v. Wachenfeldt, F. Paulsen, A. Sundin and D. Strand, 

Eur. J. Org. Chem., 2013, 2013, 4578. 

32  (a)K. O. Hessian and B. L. Flynn, Org. Lett., 2003, 5, 

4377; (b)K. O. Hessian and B. L. Flynn, Org. Lett., 2006, 

8, 243. 

33 M. Murár, J. Dobiaš, P. Šramel, G. Addová, G. Hanquet 

and A. Boháč, Eur. J. Med. Chem., 2017, 126, 754. 

34 Y. Liu, B. Wang, X. Qiao, C.-H. Tung and Y. Wang, ACS 

Catal., 2017, 7, 4093. 

35 S. Laulhé, S. S. Gori and M. H. Nantz, J. Org. Chem., 

2012, 77, 9334. 

36 S. Jeanmart, J. B. Taylor, R. W. Parsons, C. J. Mathews 

and S. C. Smith, Tetrahedron Lett., 2013, 54, 3378. 

37 F. Huguet, A. Melet, R. Alves de Sousa, A. Lieutaud, J. 

Chevalier, L. Maigre, P. Deschamps, A. Tomas, N. 

Leulliot, J. M. Pages and I. Artaud, ChemMedChem, 

2012, 7, 1020. 

38 P. Katrun, S. Chiampanichayakul, K. Korworapan, M. 

Pohmakotr, V. Reutrakul, T. Jaipetch and C. Kuhakarn, 

Eur. J. Org. Chem., 2010, 2010, 5633. 

39 One review proposed an alternative pathway involving 

activation alkyne by PIDA followed by subsequent 

nucleophilic substitution by iodide ion. We think this 

possibility can be ruled out based on the products 

configuration, since the reviewer mentioned 

mechanism would lead to Z-configuration product duo 

to SN2 processes 

40 S. Li, Z. Li, Y. Yuan, Y. Li, L. Zhang and Y. Wu, Chem. Eur. 

J., 2013, 19, 1496. 

41 K. U. Ingold, Acc. Chem. Res., 1969, 2, 1. 

42 I. Šagud, M. Šindler‐Kulyk, D. Vojnovid‐Jandrid and Ž. 

Marinid, Eur. J. Org. Chem., 2018, 2018, 515. 
 

Page 7 of 8 Organic & Biomolecular Chemistry

O
rg

an
ic

&
B

io
m

ol
ec

ul
ar

C
he

m
is

tr
y

A
cc

ep
te

d
M

an
us

cr
ip

t

Pu
bl

is
he

d 
on

 1
3 

Se
pt

em
be

r 
20

18
. D

ow
nl

oa
de

d 
by

 U
ni

ve
rs

ity
 o

f 
N

ot
tin

gh
am

 o
n 

9/
13

/2
01

8 
11

:4
5:

33
 A

M
. 

View Article Online
DOI: 10.1039/C8OB01474D

http://dx.doi.org/10.1039/c8ob01474d


 

Table of Contents Entry 

 

N
H

R

O

N

O
R I

N

OR CHO

1.0 equiv. PhI(OAc)2
1.0 equiv. LiI

CH2Cl2, r.t., N2

10 mol% PhI(OAc)2
10 mol% LiI

hv, O2, CH2Cl2, r.t.,  

 

 

A metal-free cyclization of N-propargylamides for the synthesis of various oxazodines 

and oxazoles via a 5-exo-dig process is reported herein. 
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