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PREFACE

Although there are a number of monographs available which deal
with an aspect of the techniques required in dealing with organic com-
pounds, there has for some time been no book which gives a brief de-
scription of most of the important techniques. This book is written in
an effort to fill this need and is directed mainly to the advanced un-
dergraduate or beginning graduate student who is about to undertake
a program of research work.

Each of the three types of matter, liquids, solids and gases, is con-
sidered with respect to both its properties and the methods of puri-
fication. It is felt that an understanding of the properties of the
substances adds materially to the appreciation of the methods of puri-
fication. Methods which involve distribution between two phases are
then considered. Finally, the reaction itself is examined in relation to
the apparatus and techniques involved.

In organic chemical laboratory technique, the use of the proper
apparatus is important. A drawing of a commonly used piece of equip-
ment has generally been provided to accompany the description of
each method. These drawings are for the most part derived from the
working drawings used in the shops at the University of Washington,
and in most cases all important dimensions are given in millimeters.

In writing a book of this type, it is very difficult to give credit to
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vi Preface

a specific designer for a piece of equipment or to the originator of a
technique. The art of laborarory work in organic chemistry has
evolved from the experiments and modifications of many technicians,
and only rarely can the contribution of an individual be specifically

recognized.
Kenneth B. Wiberg

CONTENTS

Preface - o o e . . e e e e e e e e e

Chapter 1. Liquids . . . . . . - . - . . . .

PuvsicaL ProperTiES OF LIQuips . . . . . . . . .
Density. Refractive Index. Vapor Pressure. Determination of the
Boiling Point. Determination of Molecular Weights. Effect of
Structure on the Boiling Point. Effect of Pressure on the Boiling

Point.

PuURrIFICATION OF LiQuips L
Pretreatment prior to Distillation. Simple Distillation. Distillation
under Reduced Pressure. Fractional Distillation. Types of Frac-
tionating Columns. Accessory Equipment. Fractional Distilla-
tion under Reduced Pressure. Molecular Distillation. Steam

Distillation.

Chapter 2. Solids . . . . . . .« .« .« .« . .« . -

PuysicarL PROPERTIES OF SOLIDS . FE
Vapor Pressure. Melting Points of Solids. Determination of
Meldng Points. Thermometers and Thermometer Corrections.
Melting-point Depression. Melting Points of Mixtures. Solubility.

Prairicationy oF SoLds . . . . . . ...
Recrystallization. Inducing Crystallization. Filtration. Drying.
Fractional Crystallization. Precipitation. Distillation. Sublimation.
Fractional Freezing. Zone Melting.

vii

20

75

98

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

Index

Pressure. Vapor Density. Hear Capacity and Thermal Con-
duetivity.

PurivicaTioNn or (Gasks

Vacuum Lines. Pumping System. Vacuum Manifold. Toepler
Pump. Stopcocks and Lubricants. Simple Distillation. Frac-
tional Distillation. Diffusion. Purification of Gases by Chemical
Methods.

Chapter 4. Adsorption and Extraction

ADSORPTION

Distribution berween Liquid and Solid Phases. Adsorbents,
Standardization of Adsorbents. Effect of the Structure of the
Solute on the Degree of Adsorption. Batchwise Adsorption and
Decolorization.  Chromatography. Advantages and Limitations
of Chromatography. Partition Chromavography and Paper
Chromatography. Vapor-phase Chromarography. lTon Exchange.

EXTRACTION

Simple Excraction. Continuous Liquid-Liquid Extraction. Con-
tinuous Solid-Liquid Extraction. Multiple-contact Pseudocounter-
current Extraction. Countercurrent Extraction.

Chapter 5. The Reaction

APPARATUS .

Flasks. Condensers. Stirrers and Stirring Morors. Addition of
Liquids. Addition of Solids. Addition of Gases. Heating and
Cooling Baths. Water Separators. Apparatus for Conducting Re-
actions at High Dilution. Reactions Effected in an Inert Atmos-
phere. Semimicro Scale Preparations. Thermostats. Hydrogena-
ton Apparatus. Ultraviolet Light Sources.

PURIFICATION OF SOLVENTS . . . . . . . . . .« .« . .

Chapter 6. Literature of Synthetic Organic Chemistry . . . . .

Contents
Chapter 3. Gases . . . . . . . . . « . . . . . . 120
Puvsical PrRoperTIES OF (GASES . 120

129

149
149

179

191
191

240

253

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




