REAGENTS FOR ORGANIC CHEMISTRY

REAGENTS FOR ORGANIC CHEMISTRY ARE ESSENTIAL TOOLS THAT ENABLE CHEMISTS TO MANIPULATE MOLECULAR STRUCTURES
AND SYNTHESIZE A WIDE VARIETY OF ORGANIC COMPOUNDS. THESE REAGENTS FACILITATE CHEMICAL TRANSFORMATIONS BY
EITHER DONATING OR ACCEPTING ELECTRONS, ADDING FUNCTIONAL GROUPS, OR ENABLING BOND FORMATION AND CLEAVAGE.
UNDERSTANDING THE TYPES AND APPLICATIONS OF REAGENTS IS CRUCIAL FOR DESIGNING EFFECTIVE SYNTHETIC ROUTES AND
ACHIEVING DESIRED MOLECULAR MODIFICATIONS. THIS ARTICLE EXPLORES THE CLASSIFICATIONS, COMMON EXAMPLES, AND
SPECIFIC USES OF REAGENTS IN ORGANIC CHEMISTRY. |T ALSO DISCUSSES SAFETY CONSIDERATIONS AND ADVANCEMENTS IN
REAGENT DEVELOPMENT TO SUPPORT SUSTAINABLE AND EFFICIENT SYNTHESIS. THE COMPREHENSIVE OVERVIEW PROVIDES A
VALUABLE RESOURCE FOR STUDENTS, RESEARCHERS, AND PROFESSIONALS INVOLVED IN ORGANIC SYNTHESIS AND RELATED FIELDS.

o CLASSIFICATION OF REAGENTS IN ORGANIC CHEMISTRY

CoMMON TYPES OF REAGENTS AND THEIR APPLICATIONS

® SPECIALIZED REAGENTS FOR FUNCTIONAL GROUP TRANSFORMATIONS

e SAFETY AND HANDLING oF ORGANIC CHEMISTRY REAGENTS

RECENT ADVANCES IN ORGANIC CHEMISTRY REAGENTS

CLASSIFICATION OF REAGENTS IN ORGANIC CHEMISTRY

REAGENTS FOR ORGANIC CHEMISTRY CAN BE BROADLY CATEGORIZED BASED ON THEIR CHEMICAL BEHAVIOR AND ROLE IN
REACTIONS. UNDERSTANDING THESE CLASSIFICATIONS HELPS PREDICT REACTION OUTCOMES AND SELECT APPROPRIATE REAGENTS
FOR SPECIFIC SYNTHETIC GOALS. THE MAIN CLASSES INCLUDE NUCLEOPHILES, ELECTROPHILES, OXIDIZING AGENTS, REDUCING
AGENTS, AND CATALYSTS. EACH CLASS SERVES A DISTINCT FUNCTION DURING CHEMICAL TRANSFORMATIONS, ENABLING
SELECTIVE MODIFICATION OF ORGANIC MOLECULES.

NUCLEOPHILES

NUCLEOPHILES ARE REAGENTS THAT DONATE AN ELECTRON PAIR TO FORM A CHEMICAL BOND WITH AN ELECTROPHILIC CENTER.
THEY TYPICALLY POSSESS LONE PAIRS OR M-ELECTRONS AND ARE ATTRACTED TO POSITIVELY CHARGED OR ELECTRON-DEFICIENT
ATOMS. COMMON NUCLEOPHILES IN ORGANIC CHEMISTRY INCLUDE HYDROXIDE IONS, AMINES, AND ALKOXIDE IONS. THEIR
REACTIVITY PLAYS A VITAL ROLE IN SUBSTITUTION AND ADDITION REACTIONS.

ELECTROPHILES

ELECTROPHILES ARE ELECTRON-DEFICIENT SPECIES THAT ACCEPT ELECTRON PAIRS FROM NUCLEOPHILES. THEY OFTEN CONTAIN
POSITIVELY POLARIZED ATOMS OR EMPTY ORBITALS. EXAMPLES COMPRISE CARBOCATIONS, ACYL CHLORIDES, AND HALOGENS.
ELECTROPHILIC REAGENTS ARE CENTRAL TO REACTIONS SUCH AS ELECTROPHILIC AROMATIC SUBSTITUTION AND CARBONYL
ADDITION PROCESSES.

OXIDIZING AND REDUCING AGENTS

OXIDIZING AGENTS FACILITATE THE LOSS OF ELECTRONS FROM A SUBSTRATE, WHILE REDUCING AGENTS DONATE ELECTRONS.
THESE REAGENTS ARE CRUCIAL FOR REDOX REACTIONS THAT ALTER THE OXIDATION STATE OF ORGANIC COMPOUNDS. COMMON
OXIDANTS INCLUDE POTASSIUM PERMANGANATE AND CHROMIUM TRIOXIDE, WHEREAS REDUCING AGENTS INCLUDE LITHIUM



ALUMINUM HYDRIDE AND SODIUM BOROHYDRIDE.

CATALYSTS

CATALYSTS ACCELERATE REACTION RATES WITHOUT BEING CONSUMED IN THE PROCESS. IN ORGANIC CHEMISTRY, CATALYSTS
CAN BE HOMOGENEOUS OR HETEROGENEOUS AND OFTEN PROVIDE SELECTIVITY AND SPECIFICITY. EXAMPLES INCLUDE ACID
CATALYSTS LIKE SULFURIC ACID AND METAL COMPLEXES USED IN HYDROGENATION REACTIONS.

CoMMON TYPES OF REAGENTS AND THEIR APPLICATIONS

V ARIOUS REAGENTS ARE ROUTINELY USED IN ORGANIC SYNTHESIS TO ACHIEVE SPECIFIC TRANSFORMATIONS. THEIR SELECTION
DEPENDS ON THE REACTION TYPE, SUBSTRATE COMPATIBILITY, AND DESIRED PRODUCT. THIS SECTION HIGHLIGHTS WIDELY USED
REAGENTS AND THEIR TYPICAL APPLICATIONS IN ORGANIC CHEMISTRY.

GRIGNARD REAGENTS

GRIGNARD REAGENTS, REPRESENTED AS RMaGX (\X/HEEE R IS AN ALKYL OR ARYL GROUP AND X IS A HALOGEN), ARE POWERFUL
NUCLEOPHILES USED TO FORM CARBON-CARBON BONDS. THEY REACT WITH ELECTROPHILIC CARBON CENTERS SUCH AS CARBONYL
GROUPS TO PRODUCE ALCOHOLS AND OTHER DERIVATIVES. GRIGNARD REAGENTS HAVE REVOLUTIONIZED ORGANIC SYNTHESIS BY
ENABLING THE CONSTRUCTION OF COMPLEX MOLECULES.

ORGANOLITHIUM REAGENTS

SIMILAR TO GRIGNARD REAGENTS, ORGANOLITHIUM COMPOUNDS ARE HIGHLY REACTIVE NUCLEOPHILES AND BASES. THEY ARE
FREQUENTLY EMPLOYED IN DEPROTONATION, METALATION, AND NUCLEOPHILIC ADDITION REACTIONS. THEIR HIGH REACTIVITY
REQUIRES CAREFUL HANDLING UNDER INERT ATMOSPHERE CONDITIONS.

HALOGENATING REAGENTS

HALOGENATION REAGENTS INTRODUCE HALOGEN ATOMS INTO ORGANIC MOLECULES, MODIFYING THEIR REACTIVITY AND PHYSICAL
PROPERTIES. COMMON REAGENTS INCLUDE MOLECULAR BROMINE (BR2), 10DINE MONOCHLORIDE (ICL), AND N-BROMOSUCCINIMIDE
(NBS). THESE REAGENTS FIND APPLICATIONS IN ELECTROPHILIC AROMATIC SUBSTITUTION AND RADICAL HALOGENATION.

ACID AND BASE REAGENTS

ACIDS AND BASES ARE FUNDAMENTAL REAGENTS THAT CATALYZE A VARIETY OF ORGANIC REACTIONS. STRONG ACIDS LIKE
SULFURIC ACID AND TRIFLUOROACETIC ACID FACILITATE PROTONATION AND DEHYDRATION STEPS. BASES SUCH AS SODIUM
HYDROXIDE AND POTASSIUM TERT-BUTOXIDE PROMOTE DEPROTONATION AND ELIMINATION REACTIONS.

SPECIALIZED REAGENTS FOR FUNCTIONAL GROUP TRANSFORMATIONS

FUNCTIONAL GROUP INTERCONVERSIONS ARE PIVOTAL IN ORGANIC SYNTHESIS. SPECIALIZED REAGENTS ENABLE SELECTIVE
MODIFICATION, PROTECTION, OR REMOVAL OF FUNCTIONAL GROUPS, ALLOWING MULTI-STEP SYNTHETIC SEQUENCES TO
PROGRESS EFFICIENTLY.



OXIDIZING REAGENTS

SELECTIVE OXIDATION OF ALCOHOLS TO ALDEHYDES, KETONES, OR CARBOXYLIC ACIDS IS COMMONLY ACHIEVED USING
REAGENTS SUCH AS PYRIDINIUM CHLOROCHROMATE (PCC), DESS—-MARTIN PERIODINANE, AND CHROMIUM(V|) REAGENTS. THESE
OXIDANTS DIFFER IN THEIR SELECTIVITY AND REACTION CONDITIONS, PROVIDING VERSATILE OPTIONS FOR SYNTHETIC CHEMISTS.

RebuUCING REAGENTS

REDUCTION OF CARBONYL COMPOUNDS AND OTHER FUNCTIONAL GROUPS TO ALCOHOLS OR AMINES INVOLVES REAGENTS SUCH
AS SODIUM BOROHYDRIDE (NABHA), LITHIUM ALUMINUM HYDRIDE (LIALH4), AND CATALYTIC HYDROGENATION SYSTEMS. EACH
REAGENT OFFERS DISTINCT REACTIVITY PROFILES SUITABLE FOR VARIOUS SUBSTRATES.

PrOTECTING GROUP REAGENTS

PROTECTING GROUPS SAFEGUARD REACTIVE FUNCTIONAL GROUPS DURING COMPLEX SYNTHETIC SEQUENCES. REAGENTS LIKE
TERT-BUTYLDIMETHYLSILYL CHLORIDE (TBDMS‘CL) FOR ALCOHOL PROTECTION AND BENZYL BROMIDE FOR AMINE PROTECTION
ARE COMMONLY USED. THESE REAGENTS ALLOW SELECTIVE REACTIONS ELSEWHERE IN THE MOLECULE WITHOUT INTERFERENCE.

CouUPLING REAGENTS

COUPLING REAGENTS FACILITATE BOND FORMATION BETWEEN TWO MOLECULAR FRAGMENTS, COMMONLY IN PEPTIDE SYNTHESIS
OR CARBON-CARBON BOND FORMATION. EXAMPLES INCLUDE DICYCLOHEXYLCARBODIMIDE (DCC) AND N,N'-
DIISOPROPYLCARBODIIMIDE (DIC). THESE REAGENTS ACTIVATE CARBOXYLIC ACIDS FOR NUCLEOPHILIC ATTACK BY AMINES OR
ALCOHOLS.

SAFETY AND HANDLING OF ORGANIC CHEMISTRY REAGENTS

DUE TO THE REACTIVE AND SOMETIMES HAZARDOUS NATURE OF REAGENTS FOR ORGANIC CHEMISTRY, PROPER SAFETY
PROTOCOLS ARE ESSENTIAL. AWARENESS OF REAGENT TOXICITY, FLAMMABILITY, AND REACTIVITY MINIMIZES RISKS DURING
HANDLING AND STORAGE.

PersoNAL PrRoTECTIVE EQUIPMENT (PPE)

UsEe oF APPROPRIATE PPE SUCH AS GLOVES, GOGGLES, AND LAB COATS PROTECTS AGAINST CHEMICAL EXPOSURE. SPECIFIC
REAGENTS MAY REQUIRE ADDITIONAL RESPIRATORY PROTECTION OR SPECIALIZED GLOVES RESISTANT TO CHEMICAL PENETRATION.

STORAGE CONSIDERATIONS

MANY REAGENTS REQUIRE STORAGE UNDER INERT ATMOSPHERES OR REFRIGERATION TO MAINTAIN STABILITY. FLAMMABLE AND
OXIDIZING REAGENTS MUST BE SEGREGATED TO PREVENT ACCIDENTAL REACTIONS. PROPER LABELING AND CONTAINMENT ARE
CRITICAL FOR SAFETY COMPLIANCE.

DisposAL oF REAGENTS

W/ ASTE GENERATED FROM ORGANIC REAGENTS MUST BE DISPOSED OF ACCORDING TO REGULATORY GUIDELINES. NEUTRALIZATION,
CONTAINMENT, AND USE OF DESIGNATED HAZARDOUS WASTE FACILITIES ENSURE ENVIRONMENTAL SAFETY.



ReECENT ADVANCES IN ORGANIC CHEMISTRY REAGENTS

THE DEVELOPMENT OF NEW REAGENTS CONTINUES TO EXPAND THE CAPABILITIES OF ORGANIC SYNTHESIS. INNOVATIONS FOCUS
ON ENHANCING SELECTIVITY, REDUCING ENVIRONMENTAL IMPACT, AND IMPROVING OPERATIONAL SIMPLICITY.

GREEN CHEMISTRY REAGENTS

GREEN CHEMISTRY INITIATIVES PROMOTE THE USE OF REAGENTS DERIVED FROM RENEW ABLE RESOURCES, REDUCED TOXICITY, AND
MINIMIZED WASTE GENERATION. EXAMPLES INCLUDE ORGANOCATALYSTS AND REUSABLE METAL COMPLEXES THAT ENABLE
SUSTAINABLE SYNTHESIS.

PHoTorREDOX CATALYSTS

PHOTOREDOX CATALYSTS HARNESS VISIBLE LIGHT TO DRIVE NOVEL REACTION PATHWAYS, ENABLING TRANSFORMATIONS
PREVIOUSLY INACCESSIBLE UNDER TRADITIONAL CONDITIONS. THESE REAGENTS OPEN NEW AVENUES FOR MILD AND SELECTIVE
ORGANIC SYNTHESIS.

BIOCATALYSTS

ENZYMATIC REAGENTS OFFER HIGH SPECIFICITY AND OPERATE UNDER ENVIRONMENTALLY BENIGN CONDITIONS. ADVANCES IN
PROTEIN ENGINEERING HAVE EXPANDED THE SCOPE OF BIOCATALYSTS FOR COMPLEX ORGANIC TRANSFORMATIONS.

¢ ORGANOCATALYSTS FOR ASYMMETRIC SYNTHESIS
e METAL-FREE RADICAL INITIATORS

e FLOW CHEMISTRY-COMPATIBLE REAGENTS

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE MOST COMMONLY USED REAGENTS IN ORGANIC CHEMISTRY?

COMMONLY USED REAGENTS IN ORGANIC CHEMISTRY INCLUDE ACIDS LIKE HCL AND H2504, BAsEes LIkKE NAOH anD KOH,
OXIDIZING AGENTS SUCH AS KMNO4 AND PCC, REDUCING AGENTS LIKE LIALH4 AND NABH4, AND ORGANOMETALLIC REAGENTS
SUCH AS GRIGNARD REAGENTS (RMGX).

How Do GRIGNARD REAGENTS WORK IN ORGANIC SYNTHESIS?

GRIGNARD REAGENTS (RMGX) ACT AS NUCLEOPHILES THAT ATTACK ELECTROPHILIC CARBON ATOMS, SUCH AS CARBONYL
CARBONS, FORMING CARBON-CARBON BONDS. THEY ARE WIDELY USED TO SYNTHESIZE ALCOHOLS AND OTHER FUNCTIONAL
GROUPS.

WHAT IS THE ROLE ofF PCC IN ORGANIC CHEMISTRY?

PYRIDINIUM CHLOROCHROMATE (PCC) IS AN OXIDIZING AGENT USED TO SELECTIVELY OXIDIZE PRIMARY ALCOHOLS TO
ALDEHYDES AND SECONDARY ALCOHOLS TO KETONES WITHOUT OVEROXIDATION TO CARBOXYLIC ACIDS.



\WHICH REAGENTS ARE USED FOR THE REDUCTION OF CARBONYL COMPOUNDS?

COMMON REDUCING AGENTS FOR CARBONYL COMPOUNDS INCLUDE SODIUM BOROHYDRIDE (NABHA-), \WHICH REDUCES ALDEHYDES
AND KETONES TO ALCOHOLS, AND LITHIUM ALUMINUM HYDRIDE (LIALH4), WHICH IS MORE REACTIVE AND REDUCES ESTERS,
CARBOXYLIC ACIDS, AND OTHER CARBONYL DERIVATIVES.

\WHAT REAGENTS ARE TYPICALLY EMPLOYED IN ELECTROPHILIC AROMATIC
SUBSTITUTION REACTIONS?

ELECTROPHILIC AROMATIC SUBSTITUTION REACTIONS COMMONLY USE REAGENTS LIKE BROMINE (BR2) WITH FEBR3 CATALYST
FOR BROMINATION, NITRIC ACID (HNO3) wiTH suLFURIC ACID (H2SO4) FOR NITRATION, AND SULFUR TRIOXIDE (SO3) WITH
H2S0O4 FOR SULFONATION.

How IS THE SWERN OXIDATION REAGENT USED IN ORGANIC CHEMISTRY?

SWERN OXIDATION USES OXALYL CHLORIDE, DIMETHYL SULFOXIDE (DMSO)/ AND A BASE LIKE TRIETHYLAMINE TO OXIDIZE
PRIMARY AND SECONDARY ALCOHOLS TO ALDEHYDES AND KETONES UNDER MILD CONDITIONS, AVOIDING HARSH REAGENTS.

\WHAT ARE COMMON REAGENTS FOR PROTECTING GROUPS IN ORGANIC SYNTHESIS?

COMMON PROTECTING GROUP REAGENTS INCLUDE TBDMS CHLORIDE FOR SILYL ETHER PROTECTION OF ALCOHOLS, ACETIC
ANHYDRIDE FOR ACETYLATION, AND BENZYL CHLORIDE FOR BENZYL PROTECTION. THESE REAGENTS HELP PREVENT UNWANTED
REACTIONS AT SENSITIVE SITES.

\WHICH REAGENTS ARE USED FOR HALOGENATION OF ALKANES?

HALOGENATION OF ALKANES TYPICALLY INVOLVES REAGENTS SUCH AS CHLORINE (CLQ) OR BROMINE (BRQ) UNDER UV LIGHT
OR HEAT TO INITIATE RADICAL SUBSTITUTION REACTIONS.

WHAT IS THE ROLE OF ORGANOLITHIUM REAGENTS IN ORGANIC CHEMISTRY?

ORGANOLITHIUM REAGENTS (RLI) ARE STRONG NUCLEOPHILES AND BASES USED TO FORM CARBON-CARBON BONDS,
DEPROTONATE WEAK ACIDS, AND PERFORM ADDITION REACTIONS TO CARBONYL COMPOUNDS, SIMILAR TO GRIGNARD REAGENTS
BUT OFTEN MORE REACTIVE.

How po oxIDIZING AGENTS LIKE KMNO4 FUNCTION IN ORGANIC REACTIONS?

POTASSIUM PERMANGANATE (KMNO4) IS A STRONG OXIDIZING AGENT THAT CAN OXIDIZE ALKENES TO DIOLS OR CLEAVE
DOUBLE BONDS TO FORM CARBOXYLIC ACIDS OR KETONES, DEPENDING ON THE REACTION CONDITIONS.

ADDITIONAL RESOURCES

1. AbvANCeED ORGANIC CHEMISTRY REAGENTS: A COMPREHENSIVE GUIDE

THIS BOOK PROVIDES AN EXTENSIVE OVERVIEW OF REAGENTS COMMONLY USED IN ORGANIC SYNTHESIS. |T COVERS THE
MECHANISMS, APPLICATIONS, AND LIMITATIONS OF EACH REAGENT, MAKING IT A VALUABLE RESOURCE FOR BOTH STUDENTS AND
PRACTICING CHEMISTS. THE DETAILED EXPLANATIONS HELP READERS UNDERSTAND HOW TO SELECT APPROPRIATE REAGENTS FOR
VARIOUS TRANSFORMATIONS.

2. REAGENTS IN ORGANIC SYNTHESIS: FUNDAMENTALS AND APPLICATIONS

FOCUSING ON THE FUNDAMENTALS, THIS TEXT EXPLAINS THE ROLE OF REAGENTS IN ENABLING ORGANIC REACTIONS. [T INCLUDES
PRACTICAL EXAMPLES AND REACTION SCHEMES TO ILLUSTRATE REAGENT FUNCTIONS. THE BOOK IS IDEAL FOR THOSE SEEKING A
CLEAR UNDERSTANDING OF REAGENT BEHAVIOR AND THEIR STRATEGIC USE IN SYNTHESIS.

3. OrRGANIC CHEMISTRY REAGENTS HANDBOOK



THIS HANDBOOK IS A QUICK-REFERENCE GUIDE FEATURING A BROAD ARRAY OF REAGENTS USED IN ORGANIC CHEMISTRY. IT
DETAILS REAGENT PREPARATION, HANDLING, AND STORAGE, ALONGSIDE TYPICAL REACTION CONDITIONS AND OUTCOMES. THE
CONCISE FORMAT MAKES IT A HANDY COMPANION FOR LABORATORY \WORK.

4. MoperN REAGENTS FOR ORGANIC SYNTHESIS

HIGHLIGHTING RECENT DEVELOPMENTS, THIS BOOK EXPLORES MODERN REAGENTS THAT HAVE TRANSFORMED ORGANIC SYNTHESIS.
IT DISCUSSES INNOVATIVE REAGENT CLASSES, THEIR MECHANISMS, AND THEIR IMPACT ON REACTION EFFICIENCY AND SELECTIVITY.
RESEARCHERS WILL FIND THIS WORK USEFUL FOR STAYING UPDATED WITH CONTEMPORARY SYNTHETIC TOOLS.

5. SeLeCTIVE REAGENTS IN ORGANIC CHEMISTRY

THIS VOLUME EMPHASIZES REAGENTS THAT OFFER HIGH SELECTIVITY IN COMPLEX ORGANIC TRANSFORMATIONS. |T PRESENTS
CASE STUDIES WHERE SELECTIVE REAGENTS ENABLE PRECISE MODIFICATION OF FUNCTIONAL GROUPS. THE TEXT AIDS CHEMISTS IN
DESIGNING SYNTHETIC ROUTES WITH CONTROLLED OUTCOMES.

6. REAGENT-BASED STRATEGIES IN ORGANIC SYNTHESIS

THIS BOOK APPROACHES ORGANIC SYNTHESIS FROM THE PERSPECTIVE OF REAGENT CHOICE AND STRATEGY. |T INTEGRATES
REAGENT PROPERTIES WITH SYNTHETIC PLANNING, HELPING READERS DEVELOP EFFICIENT AND INNOVATIVE SYNTHETIC ROUTES.
EXAMPLES SPAN A WIDE RANGE OF REACTION TYPES AND MOLECULAR TARGETS.

7. GReeN CHEMISTRY REAGENTS: SUSTAINABLE APPROACHES IN ORGANIC SYNTHESIS

FOCUSING ON ENVIRONMENTALLY FRIENDLY REAGENTS, THIS BOOK INTRODUCES SUSTAINABLE ALTERNATIVES TO TRADITIONAL
REAGENTS. |T DISCUSSES THE PRINCIPLES OF GREEN CHEMISTRY AND HOW TO IMPLEMENT THEM THROUGH REAGENT SELECTION. THE
TEXT ENCOURAGES REDUCTION OF WASTE AND TOXICITY IN ORGANIC SYNTHESIS.

8. ORGANOMETALLIC REAGENTS IN ORGANIC SYNTHESIS

THIS SPECIALIZED BOOK COVERS ORGANOMETALLIC REAGENTS, DETAILING THEIR PREPARATION, REACTIVITY, AND APPLICATION IN
FORMING CARBON-CARBON AND CARBON-HETEROATOM BONDS. |T PROVIDES MECHANISTIC INSIGHTS AND PRACTICAL GUIDANCE
FOR THEIR USE IN COMPLEX MOLECULE CONSTRUCTION. THE BOOK IS ESSENTIAL FOR CHEMISTS WORKING WITH METAL-BASED
REAGENTS.

Q. REAGENTS AND CATALYSTS IN ORGANIC SYNTHESIS

COMBINING REAGENTS AND CATALYSTS, THIS BOOK OFFERS A COMPREHENSIVE LOOK AT SUBSTANCES THAT DRIVE ORGANIC
REACTIONS. |T DISTINGUISHES BETWEEN STOICHIOMETRIC REAGENTS AND CATALYTIC SYSTEMS, EXPLAINING THEIR ROLES AND
INTERRELATIONS. THE TEXT SUPPORTS READERS IN OPTIMIZING REACTION CONDITIONS FOR IMPROVED YIELDS AND SELECTIVITY.
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