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Dear readers,

there is little doubt that Chinese 

chemistry is becoming a major player

in the global arena of international 

science. In a period when most of the

Western countries are cutting research

expenses and funding is becoming

increasingly tight, P. R. of China is boosting its investments

in science and technology, and the effects are evident both 

in terms of quantity and quality of the Chinese research pro-

duction, including patents and publications. It is therefore

not surprising that two SYNSTORIES in this issue of 

SYNFORM come indeed from the P. R. of China: Professor

Weike Su (Zhejiang University) and his new approach to

benzo naphthyridines, and Professor Ning Jiao (Peking Uni -

versity) and his direct transformation of methyl arenes to

aryl nitriles. The issue is completed by a brief report on the

19th International Symposium on Fluorine Chemistry that

was held from August 23–28, 2009, in Jackson Hole,

Wyoming, USA.

Enjoy your reading!

Editor of SYNFORM
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The 19th International Symposium on Fluorine Chemistry

(ISFC-19) and The International Symposium on Fluorous Tech -

nologies (ISoFT-09) were held jointly from August 23–28,

2009 in the spectacular mountain landscape of Jackson Hole

(Wyoming, USA), in the Grand Teton National Park. The con-

ference was superbly organized by Professors Joseph S. Thrasher

(Chair, University of Alabama, USA), Olga V. Boltalina and

Steven H. Strauss (Co-Chairs, Colorado State University,

USA), Richard E. Fernandez (Co-Chair, University of Alabama,

USA), and Dennis P. Curran (Co-Chair, University of Pitts -

burgh, USA).

The symposium was attended by about 400 registered 

participants, who were updated on the most recent advances

of fluorine chemistry in materials science, energy, biomedicine,

and drug discovery from a scientific program of very good

average level. The attendees also enjoyed a number of cultural

and entertainment events of high quality, including a birds of

prey exhibition, two Native American cultural events with sin-

gers, drummers and dancers, a horse whispering demonstration,

a tour of Yellowstone National Park, a very rich accompany-

ing-persons program, and much more. The prestigious Prix

Henry Moissan 2009, managed by the “Fondation de la Mai -

son de la Chimie” (Paris, France) was awarded to Pro fes sor

Herbert Roesky, University of Göttingen, Germany. The next

events for fluorine chemists are the European and Inter natio -

nal Symposia on Fluorine Chemistry (Ljubljana, Slovenia, in

2010 and Kyoto, Japan, in 2012, respectively). 
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NEWS AND VIEWS NEWS AND VIEWS NEWS AND VIEWS 

Fluorine and Fluorous in Wyoming

The ISFC-19 organizers, from left to right: O. V. Boltalina, J. S. Thrasher,
R. E. Fernandez, S. H. Strauss

Group picture of the ISFC-19 participants

Matteo Zanda
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Efficient and selective functionalization of benzyl C–H

bonds has been an interesting topic in recent years due to the

potential application of this synthetic strategy in concise and

economical organic synthetic processes. However, the related

developments are limited. Recently, an important advance in

this area of research was published by the group of Professor

Ning Jiao from Peking University, Beijing (P. R. of China),

who showed that a toluene derivative can be transformed into

the corresponding benzonitrile using a simple yet powerful

pro cedure. “One of the goals in our group is to develop some

new and efficient synthetic methodologies for the synthesis of

bioactive molecules through catalysis and/or radical reactions,”

said Professor Jiao. “In this concept, the radical reaction, such

as the famous Wohl–Ziegler bromination, is a useful approach

to realize benzyl C–H bond functionalizations efficiently.

Thus,” he continued, “it is one of our ongoing interests to

investigate the functionalization of methyl aromatics through

radical reactions.” 

After many failures, Professor Jiao and his co-workers dis-

covered the system under which 4-methylanisole could be

successfully converted into 4-methoxybenzonitrile, at room

temperature in the presence of PIDA (phenyliodonium diace-

tate) and NaN3. “As we know, aryl nitriles are useful precur-

sors for the synthesis of amines, amides, amidines, ketones,

carboxylic acids, and esters,” explained Professor Jiao.

“Therefore, aryl nitriles have been versatile building blocks in

organic synthesis for natural products, pharmaceuticals, agri-

cultural chemicals, materials, and dyes. Compared to traditio-

nal strategies for the synthesis of aryl nitriles, as we summa-

rized in our paper, our method provides a unique pathway for

the synthesis of aryl nitiriles from simple methyl arenes at

room temperature via C–H functionalization, which turns out

to be an attractive research area and is of great importance

because of its valuable atom economy. Moreover,” continued

Professor Jiao, “toxic cyanide sources and high reaction tem-

peratures were avoided. This process may be useful for the

preparation of functionalized aryl nitriles from the correspon-

ding methyl arenes avoiding the decomposition of the functio-

nal groups. Furthermore, it is very interesting and useful to

find that the chemoselectivity of this kind of transformation is

very high when there is more than one methyl group in the

substrate, with the para-heteroatom as the directing group.”

Based on these results, Professor Jiao proposed a mecha-

nism and proved it through the characterization of a by-pro-

duct and other tailored experiments. According to this mecha-

nism, methyl arenes are initially converted into benzylic az -

ides and then further oxidized to afford benzylic cations,

which finally undergo a Schmidt-type rearrangement reaction

to afford the corresponding aryl nitriles.

“We have applied this novel method to the synthesis of

tetrazole analogues related to disoxaril which exhibits MIC80

values in the order of 0.20 µM for 15 rhinovirus serotypes 

(J. Med. Chem. 1993, 36, 3240) from inexpensive and easi-

ly available starting materials,” said Professor Jiao. “Highly

selective transformation of one methyl group indicates the

merit and practicability of the approach. We believe that this

method has great potential in organic synthesis. There are still

some limitations, for example the scope of substrate and the

large loading of NaN3 and PIDA. Investigations are ongoing

in our lab to solve these problems,” he concluded. 

SYNFORM, 2009/08

Published online: 21.10.2009, DOI: 10.1055/s-0029-1218350

2009  © TH IEME  STUTTGART  ·  NEW YORK

SYNSTORIES A71

Direct Transformation of Methyl Arenes into Aryl Nitriles 
at Room Temperature

Angew. Chem. Int. Ed. 2009, 48, 7094–7097

Matteo Zanda
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W. Zhou

Prof. L. Zhang
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New synthetic methods to effectively prepare heteroaroma-

tic structures are of great interest in medicinal chemistry and

drug discovery, and represent a priority research area for the

pharmaceutical industry. Recently, an interesting piece of

research in this area was published by the group of Professor

Weike Su from Zhejiang University (P. R. of China) which

disclosed a very efficient entry to benzonaphthyridines using

a Morita–Baylis–Hillman reaction followed by an amination

reaction involving the intermediate acetates.

“The Morita–Baylis–Hillman (MBH) reaction is one of

the most powerful carbon–carbon bond-forming methods in

organic synthesis,” said Professor Su. “MBH adducts, due to

their special characteristics, have great potential for further

transformations into cyclic compounds. In our group we are

interested in transforming MBH adducts into heterocycles

such as polyhydrochromenes, polyhydroquinolines, 1,2,4-tri -

azole derivatives and 5H-thiazolo[3,2-a]pyrimidin-5-ones,

which are important core structures in many natural pro-

ducts.”

Professor Su pointed out that his group has also successful-

ly applied bis(trichloromethyl)carbonate (BTC)/DMF instead

of the DMF/POCl3 system as an environmentally benign

Vilsmeier reagent for various chemical transformations, espe-

cially for chloroformylation. Then Professor Su and co-work -

ers tried to design and construct different complex molecules

with potential bioactivities from simple starting substrates by

combination of the Vilsmeier and MBH reactions. “We found

that 2-chloro-3-formylquinolines 2 could be easily formed in

high yields by reaction of N-phenylacetamide using the

BTC/DMF system under reflux conditions,” said Pro fessor

Su. “Then, the corresponding MBH adduct acetates could be

readily prepared in satisfactory yields by treatment of 2-chloro-

3-formylquinolines 2 with activated olefins catalyzed by

DABCO and followed by acetylation.”

With the MBH adducts in hand, Professor Su and co-work -

ers developed a novel procedure for the preparation of ben -

zo[b][1,8]naphthyridine-3-carboxylate derivatives from MBH

adduct acetates and primary amines, ammonium acetate or
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Benzonaphthyridines from Morita–Baylis–Hillman Adduct
Acetates

Synthesis 2009, 2333–2340; Synfacts 2009, 976 (Synfact of the Month)
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benzenesulfonamides, respectively. “Very interestingly, in the

case of benzenesulfonamides, the ratio of reactants and reac-

tion temperature evidently had an influence on the type of pro-

ducts and their yields,” said Professor Su. “The unexpected

naphthyridines 5a and 5b could be obtained in satisfactory

yields when an excess of toluenesulfonamide or 4-chlorophe-

nylsulfonamide was mixed with MBH adduct acetates in

DMF at 120 °C for five hours.”

“It is well known that naphthyridines are an important class

of pharmaceutical compounds due to their broad range of bio-

activities such as antimicrobial, antitumor, anti-inflammatory,

antiallergic, anticonvulsant, and antihypertensive,” concluded

Professor Su, “therefore, we are confident that our work will

soon find further application.” 
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