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lization from ether provided an analytical sample in the form of 
colorless needles, m.p. 180-181°, [ a I z 4 D  -41' ( c  1.3, ethanol). 

Anal. Calcd. for ClaHlsBrCINOs: C, 41.15; H, 3.70; N, 
3.43. Found: C, 41.00; H, 3.89; K, 3.45. 

5-Bromo-4-chloro-3-indo~y~-~-~-galactopyranos~de crystal- 
lizes as an amorphous solid from methanol, m.p. 237-239' dec., 
[ c z ] * ~ D  -69" ( C  1.0, 5070 DRIF). 

Anal. Found: C, 41.24; H, 3.78; N, 3.63. 
5-Bromo-6-chloro-3-indolyl-P-~-glucopyranoside crystallizes 

as a mat of colorless needles from methanol, m.p. 196-198", 
[ c z ] ~ ~ D  -60" ( c  1.0, acetone). 

Anal. Found: C, 40.81; H, 3.86; N, 3.47. 
5-Bromo-4-chloro-3-~ndolyl-2-deoxy-~-arabino-hexapyrano- 

side9 crystallizes from ethanol as colorless needles, m.p. 211- 
212", [ , ] ~ S D  -106" ( c  1.0, ethanol). 

4 n a l .  Calcd. for CI4Hl5BrC1NO6: C, 42.83; H, 3.85; N, 
3.57. Found: C, 42.54; H, 4.01; N, 3.56. 
5-Bromo-4-chloro-3-indolyl-~-~-glucopyranoside (Method B). 

-To 65 ml. of cold (-5") dry methanol containing 0.6 g. (0.026 
g.-atom) of sodium and under an atmosphere of nitrogen was 
added, all a t  once, 7.75 g. (0.026 mole) of 5-bromo-4-chloro-3- 
indolyl acetatelo and the stirred mixture was gassed for 0.5 hr. 

(9) The  bromo sugar component in this case %-as the stable 3,4,6-tetra- 
0-(p-nitrobenzoy1)-a-D-arabino-hexopyranosyl bromide which was recently 
reported b y  TV. TV. Zorbach and G. Pietsch [Ann.. 655, 26 (1962) 1. It is  as- 
sumed. though i t  is  in no way certain, tha t  the product is the @-anomer. 

(10) S. J. Halt and P. R-. Sadler, Proc. Roy. Soc. (London), B148, 492 
(1958); S. J. Halt in "General Cytochemical Rlethods," J. F. Danielli, Ed., 
Academic Press, Kew York, N. Y., 1958, p. 375. 

with a stream of dry nitrogen. A solution of 11 g. (0.027 mole) 
of acetobromoglucose in 65 nil. of methanol was then added 
dropwise a t  a rapid rate to the stirred solution while maintaining 
an external temperature of 0". After 18 hr., during which time 
the reaction mixture was allowed to reach room temperature, 
the solvent was evaporated in vacuo at  ca. 30". The viscous 
yellow oil that remained solidified slowly on stirring with water 
and the dark product was collected and sucked dry. The filter 
cake was stirred with cold acetone which removed most of the 
dark material, leaving an off-white solid, 2.6 g. (2<5% yield), 
m.p. 240-243" dec. Two recrystallizations from methanol 
provided an analytical sample, 1n.p. 240-243" dec., [ c z ] * ~ D  

Anal. Calcd. for CltH16BrC1SOs: C, 41.16; H, 3.70; S, 
3.43. Found: C, 41.16; H, 3.89; N, 3.30. 

l-Acetyl.5-bromo-6-chloroindol-3-ol.-To 4.5 ml. of 90% 
sulfuric acid was added, portionwise, with continuous stirring, 
9.5 g. (0.029 mole) of l-acetyl-5-bromo-6-chloro-3-indolyl 
acetate10 while maintaining an internal teniperat,ure of 20-26". 
After 0.75 hr., the reaction mixture was poured on ice, and the yel- 
low solid was collected and washed with generous quantities of a 
1 solution of sodium acetate. The vacuum-dried (P20;) product, 
7.6 g. (91yo yield), m.p. 218-221" dec., afforded analytical ma- 
terial, in the form of pale yellow plates, after first crystallizing 
from a large volume of ethyl acetate followed by two recrystal- 
lizations from et,hanol, m.p. 238-239" dec., A:::"' 5.82 (amide 
carbonyl) and 6.0 p [3-(enolic)carbonyl]. 

Anal. Calcd. for CloH,BrCINO?: C, 41.62; H, 2.45; N, 
4.85. Found: C, 41.44; H, 2.<52; N, 4.97. 

-89" ( C  1.0, 50% DJIF). 
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Since the publication of the first paper on cholinesterases 
(CHE) in 1914, considerable progress has been made on the 
specificity and the physiological role of these enzymes and their 
inhibitors, especially in the last 30 years. It is pointed out by 
one of the contributors that about 200-300 papers have been 
published each year since 1950 on CHE and antiCHE compounds. 
The rapid progress made, and the voluminous information pub- 
lished in this area make it very difficult for an individual scientist 
to keep up with all the developments. Perspective in such a 
vast subject is gained best by broad reviews written by experts 
or teams of experts on various aspects related to the area. The 
fifteenth volume in the series "Handbuch der Experimentellen 
Pharmakologie" offers an admirable attempt t o  cover the broad 
area of CHE and antiCHE compounds. 

Each section 
is subdivided into four to seven chapters, and the whole text con- 
tains 24 chapters. Most of the chapters are very comprehensive, 
and within their chosen or allocated chapters, the authors had 
clear scope to develop their themes as seemed best to them. The 
book has adequate author and subject indexes. 

Section I.-Components of cholinergic systems: acetylcholine 
(ACH), choline acetylase (CHAC), and acetylcholinesterase 
(ACHE). This section contains six chapters. The chapter by 
Whittaker is an extensive discussion on the analytical methods 
for the identification, detection, and estimation of cholinesters. 
The hiochemical aspects of CHAC is discussed by Nachmansohn. 
The formation, storage and liberation of ACH is presented by 
Hebb. Augustinsson's chapter is a comprehensive review of the 
classification and the comparative enzymology of the types 
of CHE and the methods for their determination. The signifi- 
cance of ontogenetic appearance of CHE, and relationships be- 
tween CHE, neurogenesis, and function is discussed by Karczmar. 
The chapter by Koelle includes much detail on the methods 
available for the cytological localization of ACHE and non- 

This volume is divided into four major sections. 

specific CHE. This chapter also contains an excellent discussion 
of the physiological functions of ACH and ACHE. 

Section 11.-Chemical classification and biochemical reactions 
of the anticholinesterase agents. This section contains four 
chapters. Cohen and Oosterbaan have given a lucid account of 
the interaction of ACHE with substrates and inhibitors, and the 
chemical analysis of the active sites of esterases related to ACHE. 
Long has provided an enormous amount of information on the 
relationships between the chemical structure and the reversible 
antiCHE properties of many classes of chemical compounds, 
making use of classification and tabular presentation. This au- 
thor has clearly pointed out the requirements for making valid 
structure-activity relationship (SAR) comparisons and the limi- 
tations of such studies. Holmstedt's chapter is devoted to the 
SAR of the organophosphorus antiCHE agents. This chapter 
includes, unexpectedly but appropriately, a historical account 
of the development of the organophosphorus inhibitors in in- 
dustries, universities, and military research institutes. The 
various chemical reactions in the metabolism of organophos- 
phorus antiCHE agents by mammals and microorganisms are 
discussed by Mounter. 

Section 111.-Systematic pharmacology of antiCHE agents. 
This section contains seven chapters. The actions of antiCHE 
compounds on the secretory glands, smooth muscle, and the car- 
diovascular system are summarized by Cullumbine. The chapter 
by Zaimis deals with the actions of antiCHE compounds a t  auto- 
nomic ganglia and the theories regarding the release of ACH a t  
ganglia. Werner and Kuperman have reviewed the actions of 
antiCHE compounds at  the neuromuscular junction of amphib- 
ian, avian, and mammalian muscle. In their discussion, these 
authors have included information on the nature of the types of 
CHE a t  the neuromuscular junction, potentiation of contractile 
response by antiCHE compounds, and the antidromic activity 
in the motor nerves. The chapter by hlachne and Unna is de- 
voted to the actions of antiCHE compounds in certain functional 
areas of the brain, including midbrain reticular formation and 
spinal cord. Nachmansohn has discussed the evidence for the 
role of ACH in axonal conduction of nerve impulse. The actions 
of antiCHE compounds on insects and other invertebrates is sum- 
marized by Chadwick. Karczmar has reviewed the morpho- 
genetic, toxic, and the melanophore effects of antiCHE agente 
during ontogenesis He has included in his discussion the actions 
of antiCHE agents on  function during development. 

Section 1V.-Toxicology and therapeutic applications of the 
anticholinesterases. This section contains seven chapters The 


