


- W. Theilheimer , .

~ Synthetic Methods
of Organic ChemiStry

Yearbook

Synthetische Methoden der Organischen Chemie
Jahrbuch

Vol. ]_4*

Mit deutechem Register-Schliiseel

BASEL Swiwerlandd S. KARGER NEW YORK

For the Western Hemisphere: Interscience Publishers, Inc.; New York
For Great Bﬁtqin: Interscience Publishers, Lid.. London



Erglisk Translations . Deutsche Ausguben

1948 Interscience Publishers Vol. 1 1946 1. Auflage
1948 2. unverinderte Auflage
1950 3. unverdinderte Auflage

1949 Interscience Publishers Vol.II 1948

Vol. IIl. 1949 with English Index Key
1953 2. unveriéinderte Auflage

Vol.IV. 1950 with English Index Key

English Editions
Mit deutschem Register-Schitssel Vol. ¥ 1951 With Reaction Titles Vol. -V
and Cumulative Index

Vol. VI 1952
Vol. VII 1953
Vol. VIIT 1954
Vol. IX 1955

Vol.X 1956 WithReaction Titles Vol.VI-X
and Cumulative Index

Vol. XI 1957
Vol. XII 1958
Vol. XIIT 1959

All rights, including that of translation into foreign languages, reserved.
Photomedunic‘ reproduction (photocopy, mierocopy) of this book or
part of it without special permission of the publishers is prohibited.

Alle Rechte, insbesondere das der Uebersotsung in fremde Sprachen, vorbehalten,

Obne ausdriickliche Genebmigung des Verlages ist es auch nicht gestattet, dicses

Buch oder Teile daraus auf photomechanischem Wege (Photokopie, Mikrokopie)
zu vervielfiiltigen.

Copyright 1960 in Swi‘verland by S. Karger AG., Verlag, Basel

Printed in Switzerland by Friedrich Reinbardt AG., Basel



Preface to Volume 14

Most of the references in the present volume concern papers vpublish-
ed between 1957 and 1859. The index covers only one volume, as the
next valume, which concludes thg third series, will contain both a cumu-

lative index and arrangement of all titles of Volumes 11 to 14,

I wish to acknowledge with gratitude the help and advice I have had
from Dr. John T. Plati, Dr. Bernhard Prijs, and Mr. Peter Beambeorg.
Thanks are due again to Dr. J. A. Aeschlimann, Vige President of Hoff-
mann-La Roche, Inc., for liberally providing me with library and office
facilities. o

Nutley, New Jersey, U.S.A., May 1960,
W. Th.

Vorwort zu ﬁand 14

Die meisten Literaturzitate im vorliegenden Band betreffen Arbeiten
aus den Jahren 1957—1959. Das Register umfaBt diesmal nur einen
Band, da der niichste Band, der die dritte Serie abschlieBt, sowohl ein
Generalregister als auch alle Titel dex Biinde 11—15 enthslten wird.

Nutley, New Jersey, USA, im Mai 1960,
' W. Th.



From the Prefaces to the Preceding Volumes

New methods for the synthesis of organie compounds, improvements
of known methods, and also old proved methods scattered in periodi-
cals, are being recorded continuously in this book series. B v

Au attempt has been made to develop the system of Weygand (Or-
ganic Preparations, Interscience Publishers, Inc., New York, 1945),
and to group the reactions on a simple, although purely formal, basis.
This has led to the invention of reaction symbols that can be classified
systematically so that the methods can be treated without knowledge
of the current trivial and author names (e.g., “Oxidation” and “Frie-
del-Crafts reaction”). h

Readers accustomed to the common notations will find these in the
subject index. In many ecases, particularly in searching for complex
reactions, use of the classification system may be avoided by consulting
the subject index. It is thought that the volumes should be kept close
at hand. They should provide a quick survey, and obviate the im-
mediate need for an elaberate library search. Syritheses are therefore
recorded in the subject index by starting materials and end products,
along with the systematic arrangement for the methods. This makes
possible a sub-classification within the reaction symbols by reagents,
a further methodical criterion. Complex compounds are indexed with
-cross references under the related simpler compounds. General terms,
such as synthesis, replacement, beterocyclics, may also be ‘brought to .
the special attention of the reader.. o

Starting with Volume 5, a table that indicates the sequence of -the
reagents has been included. It may help the reader to locate reactions
in the body of the text, particularly within large chapters. This. table
also contains such frequently used reagents as NaOH and HCI, which -
are not included in the alphabetical index. o :

Volume 8 and subsequent volumes .contain a brief review, Trends
in Synthetic Organic Chemistry, stressing some highlights of general
interest and calling attention to developments too recent to be included
in the body of the text. . .

The abstracts are limited#o the information needed for an appraisal
of the applicability of a desired synthesis. This includes the number
and nature of the reaction steps, the yield, and the important litera-
ture in question. In order to carry out a particular synthesis it is
therefore still necessary to have recourse to the original papers or, at-
* least, to an abstract journal. In order to avoid ‘repetition, selections
are made on the basis of most detailed description and best yields,
whenever the same method is used in similar cases. Continuations of



VI

 papers already-included will not be abstracted; unless they contain
essentially mew information.- They may, however, be guoted at the-
place corresponding to the sbstracted papers. These supplementary
references (see page 535) make it possible to keep abstracts of previous
volumes up-to-date. S EEDERR . '
Furthermore, to avoid & “jungle” of references, the following limi-
tations have been decided on: Papers are not included, if their content
does not fit the subject matter of “Synthetic Methods” and if they can -
be found easily in the indexes of the abstract journals. Less accessible
and readable ‘papers, such ‘as the Russian or Japanese ones, are only
sbstracted, as s rule, if the method in question is described nowhere
else. Since publications dealing with organic chemistry ‘are increasing

from yesr to year, some unintentioral omissions nisy occur as well.
Therefore, the editor will be grateful if important methods not yet
mentioned are brought to-his attention. Ca T

Syntheses that are split into their various steps, which are recorded
in different places, can be followed .with the help of the notations
startg.m.f. (starting material for the preparation of . . ) and prepn.s.
(preparation, see). o : s :

Aus den Vorworten zu den vorhergehenden Béinden

In dieser Buchseihe sollen nene Methoden zur Synthese organischer
* Verbindungen, Verbesserungen bekaunter und auch bewihrte dltere-
Methoden, die sich in den in Fachzeitschriften verbffentlichten ‘Original-
arbeiten verstreut vorfinden, lanfehd registriert werden.

. Aufbsuend auf der Weygandschen Systematik wurde versucht, alle
‘Reaktionen an Hand weniger einfacher, wenn such rein formaler Richt-
linien zu ordnen. Dies fiihrte zur Ausarbeitung von Reaktions-Formel-
zeichen, die sich im Gegensatz zu den bisherigen Trivial- bzw. Autoren- -
namen, wie Oxydation, Friedel-Crafts-Synthese, systematisch anordnen .
‘lassen. Man kann so die Methoden, okne ihre Namen zu kennen, mit-
tels des Formelzeichens auffinden. T e :

‘Benutzer, die an die alten Bezeichnungen gewdhnt sind, finden diese
_im. slphabetischen Register, das in vielen Fillen den Gebrauch ‘der
Systematik entbehrlich machen und besonders zum Aufsuchen kompli-
zierter Reaktionen mit Vorteil benntzt werden: diirfte. Da die Sammlung
fiir die Handbibliothek am Arbeitsplatz im Laboratorium gedacht ist,
soll sie eine rasche Orientierung gestatten, ohne daB fiirs ersté die Lite-
ratur der Instituts- oder Werkbibliothek herangezogen werden muB.
Nebien der systematischen Registrierung der Methoden werden deshalb
im alphabetischen Register auch Synthesen durch jhre Ausgangs- und
Endprodukte registriert. Dies ermdglicht es, im Text, innerhalb der Re-
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aktionszeichen, nach einem weiteren methodischen Kriterium, n&mlich
den Hilfsstoffen, einzuteilen. Neuartig ist ferner die Registrierung der
komplizierfen. Verbindungen. Auf Sammelbegriffe wie Aufbau, Aus-
tausch, Heterocyclen sei noch besonders hingewiesen.

Von Band 5 an ist eine Tabelle aufgenommen worden, die die Reihen-
folge der Hilfsstoffe angibt. Sie diirfte zum Aufsuchen von Reaktionen
im Text, besonders in groBen Kapiteln, niitzlich sein. Sie enthilt auch
hiiufig gebrauchte Hilfsstoffe wie NaOH und HCI, die im alphabetischen
Register nicht aufgefiihrt sind.

Band 8 und die folgenden Bénde enthalten einen kurzen Uberblick,
«Trends in Synthetic Organic Chemistrys, der einige der wichtigsten
Fortschritte allgemeinen Interesses aufzeigt und auf neue Arbeiten hin-
weist, die nicht mehr in den Hauptteil des Bandes aufgenommen werden
konnten.

Die Referate beschrinken sich auf das rur Beurteilung der Zweck-
miBigkeit einer Synthese Notwendige, wie Zahl und Art der Reaktions-
stufen, die. Ausbeute, wichtige, die Methode betreffende Literatur usw.
Vor Ausfithrung einer bestimmten Synthese ist es deshalb qrforderhoh
das chemische Zentralblatt oder ein anderes Referatenblatt und, wenn
méglich, auch die Originalarbeit zu Rate zu ziehen. Zur Vermeidung
von Wiederholungen wurden bei der Anwendung einer Methode in &hn-
lichen Fillen diejenigen ausgewahlt, die am ausfiihrlichsten beschrieben
sind und die besten Auabeuten geben. Fortsetzungen bereits aufgenom-
mener Arbeiten, die nichts wesentlich Neues bringen, werden nicht mehr
referiert, evtl. aber an der Stelle der aufgenommenen Arbeit zitiert. Disse
Ergiinzungszitate (siehe Seite 535) ermdglichen es, Referate aus frithe-
ren Biinden auf den neuesten Stand gu bringen.

Um ferner das Material nicht zu sehr auf Kosten der Ubersichtlichkeit
anschwellen zu lassen, werden Vertffentlichungen, die nicht genz in den
Rahmen der «Synth. Meth.» passen und die in den Sachregistern der
Referatenblitter. leicht aufgefunden werden konnen, nicht aufgenommen.
Arbeiten aus schwerer zugiinglichen und lesbaren Zeitschriften, wie z. B.
den russischen und japanischen, werden im. allgemeinen nur demn refe-
riert, wenn die betreffende Methode sonst nirgends beschrieben ist. Da
die Zahl der Verdffentlichungen auf dem Gebiste der organischen Chemie
von Jahr zu Jahr zunimmt, unterbleibé die Aufnahme von Arbeiten
manchmal auch unabsichttich. Wir wiren deshalb dankbar, wenn wir:
auf wichtige Methoden aufmerksam gemacht wiirden, die in unserer
Sammlung noch nicht enthalten sind.

Synthesen, die in-ihre Stufen zerlegt und an: verschmdenen Stellen‘
eingeordnet sind, konnen mit Hilfe der Vermerks startg. m. f. (Ausgangs-
material fiir die Darstellung von...) und prepn.s. (Darstellung siehe)
zusammengesetzt” werden, ’ o



Method of Classification

The following directions serve to explain the system of Classifica-
tion.

1. Reaction Symbols.

The first part of the symbol refers to the chemical bonds formed
during the reaction. These bonds appear in the reaction symbols as the
symbols for the two elements that have been linked together (e.g., the
bond between hydrogen and nitrogen, as HN). The order of the elements
is the same as in Chemisches Zentralblati: H, O, N, Hal (Halogen), S,
~ and the remaining elements (Rem). C is always placed last.

The “principle .of the latest position” determines the order of the
‘element symbols, and is used whenever possible.

The methods of obtaining a particular chemical bond are subdivided
according to types of formation. Four types are distinguished: addition
({), rearrangement ({1), exchange (i), and elimination (4}). The last
. part of the symbol refers to the bonds which are destroyed in the reac-
tion or to a characteristic element of that part of the molecule which is
eliminated.

The following simplifying stipulations facilitate the use of the reac-
tion symbols: (1) The chemical bond is rigidly classified according to
the structure formula without taking the reaction mechanism into con-
sideration. (2) Double or triple bonds are treated as being equivalent
to two or three single bonds, respectively. (3) Generally speaking, only
stable organic compounds are taken into consideration. Intermediary
compounds, such as Grignard compounds and sodiomalonic esters, and
inorganic reactants, such as nitric acid, are therefore not expressed in
the reaction symbols.

Examples:

see Volume II, page viii

Systematic Survey

see page 526
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2. Reagents.

A further subdivision, not included in the reaction symbols, is made
on the basis of the reagents characteristic of the reaction. The order -
usually follows that of the periodic system. Reagents made up of several -
components are arranged according to the element significant for the
reaction (e.g., KMnO, under Mn, NaClO under Cl). When a eonstituent
of the reagent goes into the products of the reaction, the remainder of
the reagent, which acts as a carrier of this constituent, is the criterion for
the classification; for example, phosphorus is the carrier in a chlorination
with PCly and sodium in & nitrosation with NaNO,. A table indicating .
the sequence of the reagents may be found on page 530.

3. The material between the listings of the reagents. is arranged with
the simple examples first and the more complicated ones following.

4. When changes in more than one chemical bond occur during &

reaction, as, for example, in the formation of a new ring, or if the re- =~

action can be carried out in different ways, these reactions .are intro-
duced in several places when necessary. The main entry in such cases is
placed usually according to the “principle of the latest position”; the
other entries are cross-referenced back to it. :

- Systematik
“Fiir die Reihenfolge der Methoden gelten folgende Richtlinien:

L Reaktionézeiében,.

Die Einteilung erfolgt zuerst nach den Bindungen, die bei einer Re- =

aktion entstehen. Diese erscheinen im Reaktions-Formelzeichen in. Ge-
stalt jhrer befden Elementsymbole, z. B. die Bindung zwischen Wasser- -
stoff und Stickstoff als HN. Die Reihenfolge der Elemente ist die gleiche -
wie im Chemischen Zentralblatt: H, O, N, Hal (Halogen), S, Rem (Ub-- .
‘rige Elements). C steht an letzter Stelle. S

Das .«Prinzip der lsisten Stelles bestimmt die Reihenfolge der Ele- -

- mentsymbole und ist auch sonst nach Méoglichkeit immer angewandt )
worden. : S . : -
Die Methoden zur Herstellung einer bestimmten Bindung werden |

nach ihrer Bildungsweise eingeteilt. Es werden 4 Fille unterschieden:
Aufnahme ({}), Umlagerung ({)), Austatisch (i) und Abgsbe (}).

- Der letzte Teil des Reaktionszeichens gibt die Bindung an, die ge-
168t wird, oder ein charakteristisches Element desjenigen’ Molekiilteils,
der abgespalten wird. - '



X

Die Bildung des Reaktionszeichens wird durch folgende vereinfachende
Annghmen erleichtert:

1. Die Bindungen fiir die Registrierung ergeben sich rein formal aus den
Strukturformeln, ohne daB auf Reaktionsmechanismen Riicksicht genommen
wird.

2. Doppel- und Dreifachbindungen werden 2 bzw. 8 Einfachbindungen
gleichgeseotzt.

8. Es werden jn der Regel nur stabile organischs Verbindungen bertick-
sichtigt. Zwischenprodukte, wie z. B. Grignard-Verbindungen, Na.Malonester
und anorganische Reaktionspartner, wie 2. B. Salpetersiure, werden deshalb
nicht zur Bildung des Reaktionszeichens herangezogen.

Beispiele
Siehe Band 2, Seite VI.

Systematische Uebersicht
siehe Seite 526.

2. Hilfsstoffe.

Eine weitere Unterteilung, die im Reaktionszeichen nicht mehr zum
Ausdruck kommt, wird nach den fiir die Reaktion charakteristischen
Hilfsstoffan vorgenommen. Ihre Reihenfolge richtet sich im wesentlichen
" nach dem periodischen System. Hilfsstoffe, die sich aus mehreren Be-
standteilen zusammensetzen, werden nach demjenigen eingeteilt, der fiir
die Reaktion verantwortlich ist, z. B. steht KMnO, bei Mn, NaClO bei Cl.
Geht ¢in Bestandteil des Hilfsstoffs In das Reaktionsprodukt ein, dann
ist der Rest ala Triiger dieses Bestandteils fiir die Einordmmg maBgebend;
das ist z. B. bel' éiner Chlorierung mit PClg Phosphor, bei einer Nitrosie-
rung mit NaNOy Natrium. Eine Tafel der Reihenfolge der Hxlfsstoffe
befindet sich auf Seite 530.

8. Innerhalb disger Unterteilung sind die einzelnen Referate von ein-
fachen zu komplizierten Beispielen fortschreitend angeordnet.

4. Treten bet einer Reaktion Verinderungen an mehreren Bindungen
ein, wie z. B. bei Riugschliissen, oder kann sie auf verschiedene Art
durchgefithrt werden, dann wird sie, falls notwendig, an mehreren Stel-
len eingeordriet. Das Hauptzitat steht in diesen Fillen in der Regel an der
letzten Stelle; an den iibrigen Stellen befinden sich Hinweise auf dieses.



Trénd.s
in Synthetic Organic Chemistry
1960

The chemistry of boron compounds has lately received increased at-
tention: Boranes have been prepared from beronic and borinic acids .
Diborane ®, a key reagent prepared from various hydrides and boron
- fluoride, is used e.g. for a convenient non-catalytic selective hydrogen-
ation of carbon-carbon double bonds * and a stereospecific anti-Markow-
nikoff hydration *. Trialkylboranes, made from the corresponding alu-
minum compounds and trimethoxyboroxine or from borazanes and
olefins °, may serve as starting materials for the preparation of ‘other
organometallic compounds, e.g. dialkylmercary ¢ even in aqueous solu-
tion whereas Grignard resgents and organoaluminum compounds demand
anhydrous conditions. Aryldichloroboranes: prepared by a simple and
* direct synthesis ’, acyloxyboranes *, chelated stable vinyl borinates °, and
boronium salts ® are among the interesting bhoron compounds for which
good preparative methods have been found, A large variety of cyclic
compounds containing boron in their rings ** have appeared in the our-
_ rent literature; among them are boroindans 1 horoxines **, borazoles *,

1 Synth, Meth. 14, 65. - o ,

t H.C. Browp and B. C.Subba Rao, Am.Soc. 82, 681 (1960) and previous

. papers of this series. - ,

s H. C. Brown and K. Murray, Am. Soc. 81, 4108 (1959). .. :

4 Synth. Meth. 14, 205; S. Winstein, E: L. Allred, and J. Sonnenberg, Am. Soc.

. 81,5832, 6428 £f. (1969); J. Org. Chem. 25, 26 (1960). »

3 E. C. Ashby, Am. Soc:. 81, 4791 (1959); s.a. M. F. Hawthorne, Am. Soc. 82,
748 (1960); J. Iyoda and I. Shifhara, Bull. Chem. Soc. Japan 32, 304 (1959)

¢ Synth. Meth. 14, 704. o }

7 E. L. Muetterties, Am. Soc. 81, 2597 (1959)..

8 W. Gerrard, M. F. Lappert, and R. Shafferman, Soc. 1958, 3648.

* J. M. Davidson and C. M. French, Chem. & Ind. 1959, 750. ] ;

10 Synth. Meth. 14, 155, 158, 341; W. Gerrard, M. F. Lappert. and B. A. Mount-
field, Soc. 1959, 1529; M. J. S. Dewar and R. Dietz, Soc. 1959, 2728.

1 R, Koster and K. Reinert, Ang. Ch. 71,521 (1959). - )

2 Synth. Meth. 14, 168; M. F. Lappert, Soe. 1958, 2790; R. M. Washburn et al,
Org. Synth. 39, 8 (1959). : :

15 J. B. Smalley and 8. F. Stafiej, Am. Soc. 81, 582 (1959) ; M. F. Hawthorne,
Am. Soc. 81, 5836 (1959). . .
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borimidazolines ™, and diboratriselenolanes ™. 10-Hydroxy-9-oxa-10-
boraanthracenes ** have aromatic character and B-silylborazoles ' are
the first compounds with & boron-silicon bond. :

A direct method for the reductive deamination of aliphatic amines
has been found **. The stereospecific replacement of bromine by deuterium
and tritium in steroid derivatives has been described **, -

Aldehyde groups can be smoothly introduced into aromatic rings
with dichloromethyl ethers . New aldehyde syntheses, from halides
through tosylates® and from acid derivatives through 1-acylpyrazoles ®,
have been reported. a,8-Unsaturated aldehydes have been prepared in
~ high yields from acetylenic alcohols ®, and Phenolaldehydes from phenols
with hexamethylenetetramine %, in higher yields than by the Duff re-
- action ®, Aldehydes are versatile starting materials and recently a mild
conversion into nitriles with hydroxylamine derivates has been found *, -
Aldoximes as well as ketoximes can be prepared from prim. amines by
catalytic oxidation with hydrogen peroxide *’. The a-n-butylthiomethy-
lene group has been recommerded for blocking positions a to a keto
~ group * and can be easily removed. An efficient procedure for the Ama-
dori rearrangement has been published *. Copper complexes in place of
sodio derivatives have been used with advantage for the synthesis of -
diketones *.

~ The selective cleavage of esters with lithium jodide ™ may ‘be the
method of choice in certain cases. It has been found that carboxylic and
sulfonic acids which do not react with thionyl . chloride under normal
conditions, give good yields of acid chlorides when dimethylformamide is

14 E. Nyilas and A. H. Soloway, Am. Soec. 81, 2681 (1959).

18 B. M. Mikhailov and T. A. Shchegoleva, Izvest. 1959, 356;.C. A. 53, 20041i.

19 J. M. Davidson and C. M. French, Soc. 1960, 191. g

7 A H. Cowley, H.H. Sisler, and G.E. Ryschkewitsch, Am. Soc.- 82, 501
(1960). . :

'8 A.Nickon and A. Sinz, Am. Soc. 82, 753 (1960). '

* Synth. Meth. 14, 114, :

2 A. Rieche, H. Gross, and E. Hott, B. 93, 88 (1960).

# N. Kornblum, W. J. J ones, and G. J. Anderson;,; Am. Soc. 81, 4113 (19%59).

®2 Synth. Meth. 13, 117; A, 622, 37 (1959). L s

* G. Saucy et al., Helv. 42, 1945 (1959). -

# Synth. Meth. 14, 461. e

* 8. Synth. Meth. 8, 835. :

* J. H. Pomeroy and C. A. Craig, Am. Soc. 81, 6340 (1959).

*? K. Kahr und C. Berther, B. 93, 132 (1960) ; Ang. Ch. 72, 135 (1960).

2 R.E. Ireland and J. A, Marshall, Am. Sec. 81, 6336 (1959).

¥ F. Micheel and G. Hagemann, B. 92, 2836 (1959).

* 'W.J. Barry, Soc: 1960, 670. ) )

%t F. Elsinger, J. Schreiber, and A. Eschenmoser, Helv. 43, 113 (1960) ;
‘method 8. E. Taschner and B. Liberek, Roezniki Chem., 30, 323 (1956).
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present as a catalyst *. Esterification with pyrocarbonates proceeds
without catalyst under mild conditions and is well suited for compounds
with additional reactive groups *. 1-Methoxyvinyl ethers have been used
as acylating agents *. Iminoester hydrobromides and hydriodides have
been recommended in place of the corresponding hydrochlondes a8 inter-
mediates for the preparation of esters and amides from nitriles *. Amides
can be smoothly prepared from esters with lithium aluminum amide com-
plex *. Substituted amides have been obtained from acid chlorides more
conveniently with a basic ion exchange resin than with conventional
bases *. N-Phthaloyl derivatives ¢an be prepared under mild conditions
with 'N—carbethoxyphtha.limide #_ Trichloroacetamides represent a new
class of oxidizing agents * and the 1,2,2-trichlorovinylamines obtained
in the process are effective reagants for the’ replacement of hydroxyl by
chlorine **.

The synthesis of pepndes can be speeded up ‘and two new links
created in one operation by the use of difunctional amino acid active
esters *%. Interestmg derivatives of amino acids in which an extra func-
tional group is blocked by ring formiation while the carboxyl function is
activated, have recently been investigated ‘. ‘

A simple technique has been developed for the replacement of -di-

-azonium by nitro groups giving high yields in certaincases . Metal
salts, particularly metal halides, catalyze the reduction of nitro and azo
compounds to hydrazo compounds by lithium aluminum hydride*. Gem.
dithiols can be prepared more easily than has been previously assumed *.
Aryl ethers and anilides can be efficiently thiocyanated by thiocyanogen
chloride *. A new method has been reported for the preparation of acyl-
ated thxopyra.nomdes from the correspondmg glycosylmerca.ptans ¢ A'

32 . H. Bosshard et al., Helv. 42, 1653 (1959) ]
3 W. Thoma and H. Rinks, A. 624, 30 (1959). :
s H. H. Wasserman and P, S. Wharton, Tetrahedron 8, 821 (1958) Am, Soc
82,661 (1960).
* Synth Meth. 14, 184. '
3¢ ] Petit and R. Poisson, C. r. 247, 1628 (1958) ’
3 J. M. Bobitt and T.-T. Chou, J. Org. Chem. 24, noe (1959)
88 G. H. L. Nefkens, Nature 185, 309 (1960).
3 A.J. Speziale and R. C. Freeman, Am. Soc. §2, 908 (1960)
49 A.J. Speziale and R. C. Freeman, Am. Soc. 82,-909 (1960).
4 M. Goodman and K. C. Stueben, Am, Soc. 81, 3930 (1959). - ‘
42 J.C. Sheehan, K. Hasspacher, and Y. L. Yeh, Am. Soc. 81, 6086 (1959)
4 E.R. Ward, C.D. Johnson, and J. G. Hawkins ‘Boc. 1960, 894 -
4“4 G. A. Olah, Am. Soc. 81, 3165 (1959). :
4 Synth. Meth. 14, 665.
¢ R G. R. Bacon aud R. G. Guy, Soc. 1960, 318 ' ‘
47 M. Cerny and J. Pacik, Coll. Czech. Chem. Communs 24 2566 (1969).
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~onvenient preparation of diaryl sulfones with sulfan, a stabilized form.
of sulfur trioxide, has been published 4 Chemical desulfuration has been .
performed with hydrazine **. This method is free of the disadvantages of
the Raney nickel desulfuration and may serve to remove a.carbonyl

group through the mercaptal, especially where the direct Wolff-Kxahnar -

procedure is contraindicated. Rhenium heptaselenide, a catalyst resxstl.nt )

to poisoning and with other valuable properties, hydrogenates .6.g. thio-
phene guantitatively to thiolane™. The related rhenium, héptoxide is
particularly effective in the reductxon of carhoxylic acids to alechols ™

New and relatively inaccessible halogen compounds can be prepared
with sulfur tetrafluoride ® or phenyltrimethylammonium perhalides *.

High yields of pure a-nitrostilbenes can be obtained from Schiff’s
. bases *. A number of less accessible compounds can be made from the
newly discovered bifurandiones ®. Partioularly useful for the prepars-
tion of methylheterocyclies is an efficient method of converting hydroxy-
methy] into methyl groups through urethans ®. Lateral a-acylation and
a-alkylation of pyridine derivatives has been achieved in high yields
with sodium diisopropylamide as condensing agent .

Of the great variety of interesting heterocyclic syntheses whmh have
been published recently, the following ones may be mentioned: An ef-
ficient preparation of 2-pyrones *; the preparation of 2-azetidinones -
from A-aminoesters **; & simple synthesis of pyrroles from acetylenic
epoxides *; a new synthesis of 3-cyanopyrrole-2-carboxylic acid esters®,
the N-aryl derivatives of which can be easily converted to fluorazenes
and these in turn to indole derivatives ®*; a novel and smooth synthesis
of substituted prolines through A!-pyrrolines ®; the preparation of .in-
doles especially 3-arylindoles, from cmnolmes ; & new synthesm of

4 R. Joly, R. Bucourt, and J. Mathieu, R. 78 527" (1959)
- # V. Georgian, R. Harrisson, and N. Gubisch, Am. Soe. 81, 5834 (1959)
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83 A, Marquet and J. Jacques. Tetrah Let. 1959, No. 9, 24.
8 D. N. Robertson, J. Org. Chem. 25, 47 (1960).
~88 J. C. Sguer et al., Am. Soe. 81, 3677 (1959). ,
% T. Kametani, K. Fnkumoto, and Y. Nomura, Chem. Pha.rm Bull. 6, 467
(1958).
57 S. Raynolds a.nd R. Levine, Am, Soc. 82 472 (1960).
88 M. Julia and J. Bullot, Bl. 1960, 23.
8 E. Testa and L. Fontaneila, A. 625, 95 (1959).
# F.Y. Perveev and E. M. Kuznetsova, X 28, 2360 (1858); C. A. 53, 8190d.
# R. Huisgen and E. Laschtuvka, B. 93, 65 (1960).
¢z E. Laschtuvka and R. Huisgen, B. 93, 81 (1960).
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# J. M. Bruce, Soc 1959, 2368.
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pyridines by an extended Bxschler-Na.plera.lskl ring closure *; the pre-
paration of N-condemsed heterocyclics from quaternary ammonium
salts %, of erythnnmu from ketalacids ¥, of tetrazoles from readily
available azlactones *; convenient one-step syntheses of 2,4- oxazoli-
diones from a-hydroxyesters * and of purines and pteridines with iso-
nitrosomalononitrile **. Isoalloxazines have been made readily access-
ible . (—)-Emetine has been obtained by stereospecific synthesis ™;
naturslly occumng purine 2’-deoxynucleoside has been synthesized for
the first time ™; the total synthesxs of colchicine has been accomplished
independently by two groups ™

Trichloroacetonitrile is a mlld and speclﬁc reagent for esterifica-
tions of phosphoric acids ™ and for other water-forming reactions ™. In
contrast to carbodiimides it reacts neither with carboxylic acids nor with
phosphorie acid diesters. 1-Methyl-6,8-dinitro-2-ethoxy-1,2-dihydro-
-quinoline has been introduced as a reagent for the identification of
hydroperoxides ™.

Tetrahydrofuran finds increased apphcatwn a8 a solvent giving
higher ylelds, e.g: in Grignard syntheses ™, in condensation ™ and di-
azotization ® reactions, and in the 14-additxon to A41-20-steroid ke-
tones ™, Dimethyl sulfoxide is an excellent solvent for the conversion of .

alkyl. chlondes into the corresponding nitriles *
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