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Boston, Massachusetts PW5 PUBLISHERS hc Duxbury Press + Boston Massachusetts 02116 Pnndle. Weber & Schmidt A ¢ A ¢ igned to guide students in their studies we produce we think we were a text and not simply provide a raccol ta knowledge of an organic chemist. .Throug Hout our writing for the majority, the text for the one-year
introductory organic chemistry course we have always tried to keep students in mind. We managed to achieve our goal. The response from the users of the first edition, professors and students, was gratifying. We in this second edition, we have maintained the same general organization as in the first. They have also maintained the amount of the
chemical, as well as the length of the book, about the same. The revisions, most of them based on the experiences of users of the ha \ e been done mainly to improve the changes that occur during this edition, the list of the reactions used to prepare various adding table preparation courses, sections on the tables, the first edition, and the logical flow of
the material. clarity and correctness, compounds; short as every class of compounds can be used in the synthesis; and summary reaction which are incorporated in the synthesis sections. chapter summaries were retained to emphasize the important points covered. These tables and the sections are in- cluded for the review of the student and
convenience. Other recurrent changes include a greater emphasis on (wedge) formulas of electrons. changes in the mechanisms and more widespread use of dimensional addition to these changes, the sets of problems at the ends of chapters have been improved. We have replaced some of the more repetitive number of problems that require some
thought diately drill. Some of the problems more these problems are moder- demanding, while the other, to the ends of the set of problems, should be very challenging. The text is organized into three parts: concepts of structure and bonding; reactions and biological mechanisms; and more specialized topics of interest. Foreword iv introductory
material. Chapters 2 and are mostly reviews of Atomic and Mo lecular structure 1, along with electronegativity, (a bit 'expanded into a painting like this year), other). bonding mode to introduce the respect of a few simple nitrogen and oxygen aggravates the concept of functional groups, but this argument first edition. A is included is underlined
Introduction to the theory of Resonance, with few Ples compared to the first edition, the hydrogen bond, the basic reactions account molecular acid and orbitals (presented for most of the most examized part loss even here. Introduction of the structural isomedia student And the nomenclature arrives in chapter 3 as well as describing describing
Nomenclature of Alkanis. We briefly introduce the nam. Of some other classes of compounds that will meet at the beginning of the book. Chapter 4 on stereochemistry contains discussions on the structure: geometric isomerism, conformation and chirality. Moved from the chapter of carbohydrates that use these projections at the beginning of Fischer
projections has been chapter 4 for the convenience of the instructor's course. The resolution, previously in chapter 15, was also included here, partly to demonstrate the important difference between enantiomers and diastereomers and partly as an extension of base reactions of acid. Organic reactions. The mechanisms are introduced in Chapter 5
with the replacement and elimination reactions of alkyl halides. We have several reasons to take this approach. First of all, the typical reaction path s 2 is a concerted reaction with a single transition state and is therefore ideal for introducing transition and kinetic diagrams of the reaction. Secondly, the path s n 1 follows logically from the mechanism
s 2 and allows us to introduce sterile obstacles and carbocations at the beginning of the course. Finally, ionic reactions allow us to apply the stereochemical principles just covered by chapter 4. Chapter 5 has been widely revised and tight. Since the mechanism and 1 more important in alcohol chemistry compared to that of the route and has been
moved it is in alkyl alkyl chemistry, the main discussman was moved to Chapter 7. The topic to solve the problems of synthesis Chapter 6 on the radical and Comminative Banganetallic alogenation, with what time students will have learned quite chemical for retrosinthetic analysis to be presented. Otherwise. Chapter 6 has been revised only slightly.
Chapter 7 (alcohols and ethers) was strictly reordering the order of the topics. In this edition, all alcohol chemistry and epoxy chemistry. Discussions on inorganic; However, phenols are presented the esters now discussed first to a longer length, followed by ether and phenols were reduced the a € Covalent bonds. In the Pauling scale, Fluoro, the
value of electronegity has A value of 1. AN 4. Electrical element, lithium, which has a low electronegity, an element with a very low electronivity (like lithium) is sometimes called an electropositive element. Carbon has an intermediate value of electronegity of 2, 5. H 2.1 Liis BCNOF 1.0 1.5 2.0 2.5 3.03.54.04.0 Namgto YESPSCI0.91.21.51.8
2.1 2.5 3.0 1 BR 2.8 1 2.5 Figure Section 1.5. Electronegity of some elements ( ladder 1.4. Introduction to the chemical bind due to the IR different electrical structures, atoms can be glued together of molecules in different ways. In 1916, G. N. Lewis and W. Kossel advanced the following theories: 1. an ionic ionic bond From the transfer of electrons
from one atom to another. 2. A CO bonds Valente from the sharing of a pair of electrons from two atoms. Transfer 3. Atoms or share electrons in order to obtain a noble-gas electronic configuration. This configuration shell is usually eight electrons in the external corresponding to the neon and argon electronic configuration. This theory is called the
rule of the batch. Chapter Atoms and Molecules-A Review 1 An Ionic constraint of its own is formed by electron transfer. An atom gives one or more external, or gluing, electrons to another atom or atoms. The atom losing electrons becomes a positive ion or cation. The atom that earns the electrons becomes a negative ion, or anion. The ion bond
derives from the electrostatic attraction between these opposite charge ions. WEAR We can illustrate Trans-Transton using dots to represent the link electrons. NA: Q: NA-T ~ CL:. NA + CI "or a covalent bond is produced by the sharing of a pair of electrons of link between two shared electron atoms result from the fusion of atomic orbitals in shared
orbitals called molecular orbitals ,. A topic that 2. For now, we will discuss it In the chapter they use dots to represent electrons of binding with the formulas of points, called Lewis formulas, you can easily count electrons and see that atoms reach noble-gas configurations: two electrons (.. helium configuration) for hydrogen and eight Electrons for
many other atoms H + HH: H VORVVALENT TIKE: C1 A ¢ & ¢ c- binding + -ci: + 4h-: C1: C1 HH: C: HH - Four covalent bonds The sharing of an electronic pair between two Atoms is two atoms can share two pairs or even three pairs of electron bonds are called double ties and called a single;, these triples multiple ties respectively double triple ties:.
N :: n: ties h: c-.c: h Sample prob LEMI CIRCLE EIGHT ELECTRONS OF BIND ASSOCIATED FOLLOWI Atom Carbon NG Structures: 'O "H: C: H SOLUTION:' O :: C :: D: Hicijn: &> ~ C5) Q: H (E) N: * o "[Email, Protected] Each of the InlingIIII to Tliv Chemk if 1.4. .1 / /> fi 3 --3) Log 1.36 /-. I -i -, 0.133 table Log J I- or calculator 1 .87 87 Constant
Basicity B. The reversible reaction of a weak base with water, as the reaction of a weak acid with water, translates into a small but Constant concentration of ions to equilibrium. The basicity constant is the equilibrium constant for this reaction. As in the k of k a, the value of [h 2 0] is included in nh 3 + h 2 not shared (a) ch3nh3 (e) (chj) 3coh draw
couples (b) (f) polygon formula one of Valencia Electrons AM) (IF (C) (CH 3) 3NH + CH =a CHJ] (G) HA C =0 for: O/ C ~ -L / Orbital, II: can contain no electron, an electron elet - In a hydrogen molecule in the bottom-orbital energy available, an orbital bond. In the following diagram, a pair of arrows is used (one upward facing and one down) to
represent a pair of spin electrons Opposite. A *, / s. Two and in lower energy orbital we have said in chapter 1 that electrons in different atomic orbitals differ from energy due to the various distances of these electrons from the core. The most High energy of a molecule with electrons in an orbital anti-gape (bonding than orbital respect) does not
derive from electrons being far from the cores. Instead, the highest energy derives from the presence of the Node between the nuclei. For the hydrogen molecule, one and an orbital * are in the same general region of space. Although two material particles cannot occupy the same space at the same time, two orbital can. Remember, orbitals are not
matter, but they are simply regions of the space when the probability of finding an electron with a birth the energy of the molecule with electrons in Colare is high. Molecular orbital bonding have orbital anti-gap associated with them. In any case, a molecule with electrons in an orbital molecular bond has a minor energy of the unbonded atoms, and a
molecule with electrons in an anti-gap antilegame It has a higher energy than the atoms not backgrounds. Since the anti-bonding orbitals are high energy, the electrons are not generally found there. Almost all the chemistry in this text will take care of molecules in the state of land, the state in which the electrons are in the lower orbitals. However,
we will meet some situations in which energy absorbed by a molecule is used to promote an electron from a low-energy orbital to a low-energy orbital. It is said that a molecule is in an excited state when one or more electrons are not throughout the orbital energy lower. H H H BND section Leave you carbon 47 Section 2.4. Features of the bond and
anti-bonding orbitals summarize some general the molecular orbitals of any h: rules that apply to all molecular orbitals, not only: orbital (molecular or atomic) can contain a point that must be opposed 2.) f/) / m /a, A »OL 2.3. Some general 1. (the number of molecular that has entered up to two electron, spin. The orbitals are equivalent to their
formation. H (for 2, two atomic number of atomic orbitals produce two molecular orbitals: A and A *. ) 3 In the filling of molecular orbitals with electrons, lower energy orbitals are filled first. If two orbitals are degenerate (equal energies), each gets an electron before the section is filled. 2.4. Carbon hybrid orbits when Become a carbon atom. Part of
a molecule, he uses his atomic the situation with the carbon atom is somewhat different. Carbon has two electrons in the spirituality; consequently, the orbital is A filled an orbital for bonding. Orbital that is not used for the link. The four electrons at the second level of carbon energy are the link electrons. There are four atomic orbitals on the second
level of energy one 2 and three 2p , However, carbon does not use these four orbitals in their pure states for the link. Instead, carbonize it, or hybridized, its four second-level atomic orbitals in one of the three different ways for binding :: Orbital. 1. SP 3 hybridization, used when carbon shapes four single ties. SP 3 carbons hhh hA ¢ &,— "cA ¢ &,—" cA,
4,— "h 2. SP 2 hybridization, used when carbon forms a double bond. SP 2 Carbons AS C = C H. 3 . SP hybridization, / H used when carbon forms a bond (two double ties to a single SP HA ¢ 4,— "C = C - Triple Bond carbon carbon or atom cumulative carbon). Chapter 2 48 Orbital and their role because a carbon atom does covalent glued compounds
with hybrids with experienced atomic orbitals? The answer is legal due to greater overlap, and therefore of energy molecules. Like us orbital rather than hybridization gives more stronger than more stable results, reduce each type of hybridization, note that the shape of each hybrid orbital is favorable for maximum overlap with an orbital of another
atom. Also note that the geometries of the three types of hybrid orbits allow the groups attached to be as far away as possible, thus minimizing their repulsions to one another. A. SP 3 Methane hybridization (CH 4), the carbon atom has four bonds equivalent to hydrogen. Each tie C H has a length of the bond of 1.09 A and a link H of the Dissociation
of the link H is 109.5 A °. From this of 104 kcal / mole. The bond angle between each experimental test by itself alone, is evident that carbon does not create bonds by means of a 5-orbital atomic and three /? Atomic orbitals. If this was the case, the four C H bonds would not be equivalent. According to the theory of this day, these four equivalent
bonds arise from the complete hybridization of the four atomic orbitals (one orbital 2s and three 2p 3 orbitals) to produce four sphersome sp For this reason, one of the 25 electrons must be promoted to 2P Orbital vacuum. This promotion requires energy (about 96 kcal / wheels), but this energy is more than regained by the 3 simultaneous training of
chemical bonds. The four SP orbital ones have equal energy A ¢ 4,— "A ¢ 4,~" A ¢ 4, "A ¢ 4,—" slightly higher than that of the orbital 2s, but slightly lower than that one 2P orbits. Each of the SP 3 orbitals contains an electron for the link. OFC atomic orbitals (full non bonding 15 and orbital non 000 000 2p promoted shown): 2P 2P 2P & £ 00 2p 2p
Orbitals used for binding: 0000 four SP 3 25 25 The previous scheme is called an orbital diagram. Each box in the diagram the relative energies of the various orbital are meant represent an orbital. From the vertical positions of the boxes inside the diagram. The electrons are represented by arrows, and the direction of electronic errors is indicated by
the direction of the arrow. The SP 3 that results from a mixture of 2S and 2P orbitals. It is modeled has a large lobe and a small lobe (opposite amplitude) 3 with a node to the nucleus. Figure 2.8 shows an isolated SP Orbital. The small extremity of the orbital hybrid is not used for the bond because the overlapping of great extremity with another
orbital offers overlapping and more complete results in a stronger bond. Four SP 3-Hybrid Orbitals surround the carbon core. Due to repulsions 3 between the electrons in different orbitals, these SP orbital are available from each orbital, rather as a bowling pin: H carbon orbital hybrid 49 Section 2.4. The end used for the binding . A ¢ 4,— A%. A ¢
a,~"A¢a-""~""~109.5 A ° A SP- Orbital four SP 3 C with 5 bonds 3 on the regular tetraedro orbitals Figure 2.8. The four orbitals of 3 SP 3-hybrid carbon point hybrids towards the angles of a regular tetrahedron. More as possible while it is. You're still extending away from the same carbon core ... that the four orbitals point to the corners of a
regular tetrahedron (figure 2.8). A 3 carbon atom is often atom due to the geometry of his ties. When a carbon atom SP 3 form ties, does it, overlapping each of its 3 four SP (each with an electron) with orbital from four other atoms (each orbital in turn containing an electron). In methane (Figures 2.9 and 2.10), 3 each spec orbital spot of carbon
overlaps with a hydrogen orbital. Each of the 3 SP-resulting Molecular Tools SP -S is symmetrical around the axis that passes through carbon nuclei and hydrogen. Covalent bonds between C and H This geometry offers idealized binding angles of 109.5 & €. SP named as tetrahedral carbon in methane, like the covalent h binding, sigma bonds are. H -j
one and "in two and ~ every atomic 2.9. Formation ofc - h sigma bonds in each orbital orbital orbital figure or hybrid hi n methane, CH 4. (Small lobes of orbitals SP 3 are not shown). XA, = "CH 4 HHH A ¢ 4,— & ¢ A * A * Structural formula model of the structural formula of the complete dimensional structural formula condensed Figure 2.10. Some
different ways of representing methane. 50 Chapter 2 Orbitals and their role Covalent bonding in V * P otlliilk- Figure 2.1. Training of the SP 3 -sp 3 SIGMA BOND H CH, CH IN ETHRANE, HHHIA CH 3CH A H H-C Z 4,— "CA ¢ 4,—"; IIHHH HH HH Complete Structural Formula Structural Formula Structural Formula Molecular Formula Figure 2.12.
Some different ways of representing ethrane. Ethane (SP -SP contains two carbon atoms SP 3 SP 3. These two carbon atoms ¢ ... C Form A 3 (CH 3 CH 3) Sigma Bond from overlapping a SP 3 orbital from each sigma of carbon bond) . Each carbon atom has three sp 3 orbital residues, and 3 each of these overlaps with an orbital bond sigma. Each
carbon atom in ethrane I sp-esp 3 of a hydrogen atom to form a tetrahedral (see figures 2. 1 1 and cA ¢ &,— "2. 12). Sigma bond sp-sigma bond atom Tied to four other atoms is in the Ibrid state SP 3, and the four obligations from that carbon are the sigma bonds. When the carbon 3 hybridization allows a maximum overlap and is tied to four Atoms, the
SP positions four atoms attached to maximum distances from each other. If possible 3, the SP Bond angles are 109.5 A °; However, other factors, such as dipoledipole repulsions or geometry of a cyclic compound, can cause deviations from this ideal binding angle. In any molecule, any examples of carbon structures with SP 3 Carbons Carbons C has
four sigma bonds): h h-4,— "c-hhh11c--cA¢4,-"hh,h/hh1ft/hA¢4,-"cA¢a,-"0A¢4,-"1111HHHCHCHHH? HVBRID Orbital * OI Carbon 51 Section 2.4. Sample problem. The complete structural formula (showing (CH 3CH 2 Like (/?) - RCCKH II Pure Enantiomer this resolution of a racemic acid depends on the formation of salt with a
single enanteomer of a chirale amine. The commonly used amines are amphetamines, which is commercially available as pure enantiomeri and naturally captivating stricnine (page 733). CH 3 A ©~ H 2 Chnh, Anphetamine 4.15 study problem. (A) Write fischer projections for amantamine enantiomers and assign the (b) (r) and (s) configurations, write
an equation to show the products of the reaction of (/?) - amphetamine with (*) (s) -ACIDOLATTOLICA. Oh I CH CHCO H 3 2 2-hydroxypanePopanoici Acid (lactic acid) Summary is the resulting consequence of different spatial agreements of atoms in moleco the. Geometric isomerism, a form of stereoisomerism, results from the groups that are cis (the
same side) or trans (opposite sides) around a bond pi or on a ring. The geometric isomers of alkenes can also be differentiated from the letter (£ £), the opposite sides or (Z), the same side. The rotation of groups around SIGMA bonds translates into different conformations. Like the eclissed conformations, gauche, staggered and love. The lower energy
conformers predominate. Conormers are interconnectable at room temperature and therefore are not isolated isomers. A cyclical compound presupposes the conformations rippled to alleviate the tension of unfavorable bond angles and. More important, minimize repulsions of the substituents. For the cyclohexane ring, the chair conformer with
equatorial substituents instead of axial is favored. A chiral molecule is a molecule that is not superimponable on its specular image. The pair of non-superimponable specular images are called enantiomers and represent another type of stereoisomerism. Each member of a pair of enantiomers rotates the HH H h: 151 summary amount, but in the
opposite equimulary mixture of Enantions. Called a racemic mixture, it is the polarization plan of aerial polarized light a equal directions. An optically idle. From the presence of a carbon with four different. The arrangement of these groups around the absolute configuration and can be described as (/?) Or (s). Chirality usually comes the atoms or
groups attached to carbon that the chirale of carbon is called to fischer projections are often used to represent chiral molecules. A molecule with more than a chiral carbon has more stereoisomers than a single enantiomeric couple. The stereoisomes that are not enantions are diasteromers. If a molecule has more than a chiral carbon and can be
superimposed on the specular image, it is different from its form of Meso. The types of isomerism can be suggested optically inactive and it is called structural isomers differ in order of attachment of atoms: A. (CH,): Chch 3 stereoisomers differ B. 1. In and CH, CH 2 CH 2 CH 3 arrangement of atoms in space. Specular images Non-superimponable
Enantiomeri: COHCO, H2H ~ CA ¢ 4,—-"OhHo~CA¢4,-"I~CA¢4a—-"HA¢4—-"CA¢a—"OhIICOH 2 (2R3R) 2. (2S3S) Nonitheomeric stereoisomeric Diasteriomeri: containing chiral coals: CO 2 HH ~ CA ¢ 4,— "oh hA ¢ 4,-" cA ¢ 4,— "ohh ~ cA ¢ 4,— = "oh I ~ cA ¢ 4,—" iiii ch oh ch, oh 2 (2r3r) achiraj: also collect geometric isomers civ or (z)
tran * .. or (£) a couple of enantiomers has the same physical properties And chemicals, except the direction of rotation of the plan of polarization polarized light from the plane and from (their interactions with other chiral substances. Enantiomers can be solved treatment with a chiral reagent to produce a pair of diastereomers (2) Diarystereometers,
who do not have the same properties; and (3) regeneration 1) of separate enantiomers. ; 152 Chapter 4 StereochManistr) Study Problems 4.16. Give any structural formulas) and label each like (C) 4.17. For each of the following CIS, TRANS, (D) L-Chloro-2-Butene; 2-methyl-I-butene; Which of (a) 4.19. L-Hexene; and if if (e) ¢ 5 h, showing f / wj.v-
structures. Expose geometric isomerism? CH = CHC = CH CH CHC = CH L-Butene-3-YNE. (C) 2-Pentene-4-YNE. (d) 2.3-dimethyl-2-pentene (e) ETIL 2-butenate, 2 3 CH Ch Chc0 2 CH CH 3 2 3 Assigns (£ £) or (Z) to each of the following alkens. (Note: CI(D) /C=C/(B)CHDraw H3HX/C==C/C6 H5 A¢a—-"=CO H(E)332/N(CH3),C=
=C/H3CCHHC3(0/C = = c/ca¥%h, 3 The structure of each of the following corrections CHO /C = = C/H 3C CO H (c) CH) Fenil.) HH CH BR H 3C BR/ C = C (a) Isomers, (b) 2-Hexene; 1.2-Diphenilethene (b) (a) 4.21. CIS-CIS-COMPROSS The following H 3C 4.20. A) Write structural formulas for geometric isomerism alkene of the molecular
formula. Indicate the 4.18. Compounds (both geometric and non-geometric geometric isomers: compounds, showing its co, HH Stereochimistry: (£) -2 -Cloro-2-Butene (B) (2z.4z) -Nonadiene (c) (z) -2-Pentene (d) (£) -2 -2-bromo-Il-nitro-2-butene name and damage Formulas for geometric isomers of 2.4 -hexadiene, using the £ and z system 4.22. Draws
the formulas and compounds: label geometric isomers (if present) for the following CH OH 2 ~ (A) CH (D) A BR3VCH 3 (B) CH(E>BR 3-U ~-CHA (C) 3 Draw 1 2 ™ o. (f) I have newman, 2-dinoiodoethane. V-OH Hoch br br 4.23. / Projections for the two friends and two eclipse conformations of eclissed conformations, which is higher energ. 153
study problems 4.24. The new projection of man for a compressor of aids (if a) for each or (the photo follow. Use the carbon circled as center or (the new projection of the new. Draw) HccCCFI 4: CH> Co H: I HO, C (Chchvh Co H (B): 4.25. ~ ©~ CH 3 (a) the Ah: CA ¢ 4,— "Chch, (b) prop Lene Oxide Ch; I-Pinene in Trepetine NCH, ~ 5 Because more
than a reaction can occur between a halogenide alkyl and a nucleophile or base, replacement reactions and elimination reactions is said to be competing reactions. Competing reactions are common in organic chemistry. Because the mixtures of the products are the rule rather than the exception when the reactions in competition occurs, not balance
most of the organic equations in this book. We will discuss two different types of replacement and Reactions SN 2) and two types of elimination reactions and e E2). We will discuss any kind of reaction individually, and then we will summarize the factors that can help us to predict which of these reactions will predominate in a given case. In sections
5.5-5.10, reactions (named sn 1 i d. nucleofilicitA ersus basicity before proceeding with the details of replacement and elimination reactions, briefly consider the similarities in phased and the differences between bases and nucleophi. The appropriate circumstances , all the basis can act as nucleophiles. On the contrary, all nucleophiles can act as the
bases. In both cases, the reagent reacts giving a new sigma bond pair. Measure of an electron reagent to form a basicity is the ability of Accept a proton an acid reaction base. Therefore, the relative strengths of the base of a series of reagents are determined comparing by comparing the relative positions of their balances in an acid-base reaction, as
the degree of ionization in water. SIRiglia Bases ROH H, 0 :: C = N: Increased Basicity: QH: QR 1 Chapter 5 68 Alchiyl Halidi; Replacement and Elimination Contrasting reactions with basicity, NU Cleofylicity is a measure of a reagent capacity to cause a replacement reaction. The nucleofiliations of a series of reagents are determined by their reaction
rates in a replacement reaction, as a replacement reaction with bromoethane. Roh h, 0; : D: ~: oh: br :: gr:) ":: cn: increasing nucleophilicity a of relative is not exactly parallel to a list strength; However, a stronger base is the basic list usually a better nucleophile than a weaker base. For example, oh ~ (a strong base) is a better nucleophile than us
"or H 2 (weak (weak We will discuss the factors that influence nucleophilicities in greater detail in section 5.10. Sample problem given the structures of the replacement products (a) CH CH (B) (0 / -C1 (c) 3; CIA> OH)> - CH, CJ + Solution (a) (if: CH: C (b): reaction of a halogenide aryl, a-ajsA ¢ ch, oh -4, A © -9 5.5 The SN 2 reaction The
OFBROMOETHANE with hydroxide ion in ethanol Rendered and ion Typical bromide reaction SN 2 (.. SN 2 means "nucleophile replacement, bimolecular" the bimolecular term will be defined in section 5.5b) virtually any methyl or primary alky] alogenide undergoes a sn 2 reaction with any relatively strong nucleophile. oh "or ~ nc ... and others who
do not yet have yet quoted methyl or alkyl primary halide also suffer reaction with weak nucleophiles, reaction (page 165) as h :. is 0. But these reactions are too slow to be of practical alogenly alogenly secondary alogenides as well as possible Tertiary alkyls No reaction mechanism A. The detailed description of how a reaction takes place Matus a
reaction mechanism is a reaction robot .. Anism must take into consideration all known. The number of known facts are accepted by it is for some remarkable reactions, and the particular reaction mechanisms most chemicals. The mechanisms of some other reactions are still the reaction 2 s n is the one that has been extensively studied; There is very
speculative. It is a great amount of experimental data that support the mechanism we will present. For molecules they suffer a chemical reaction, you must first collect. Most of the molecules do not cause a reaction; Rather, the molecules simply rebound. To undergo the reaction, collident molecules must contain enough potential power of breaking
binding to occur. Furthermore, the orientation of molecules compared to the other is often an important factor in determining if a reaction occurs. This is particularly true in 2 reaction S N. In this section, first collisions discuss the stereochemistry of the S N 2 reaction, then the energy requirement will be discussed. B. Stereochemistry of 2 reaction s
n in the reaction s 2 between bromoethane and hydroxide ions, the oxygen of the hydroxide ion cashes with the rear of the carbon head and moves the bromide ion. Overall 5 n 2 reaction: h 3c hh ch 3 ho: mcabr:-/h .. .. "*>i/hoa c - +: br: hatch hat when a nucleophile clashes with the back of A tetrahedral carbon atom tied to a halogen, two things
happen simultaneously: (1) A new bond begins to form, and (2) The CX bond begins to break the process is said to be a single step, or agreed., Process If the potential energy of the two species in collision is quite high, you reach a point where it is energy more favorable for the new Bond 170 Hapter5 (alkyl halide;. Replacement and elimination
Kenzioni a module and the old CX bond rupture . Because reagents are converted through Prodmust pass through an intermediate state that has a high energy potential compared to reagents and products. This state is called the transition status, or the activated complex. Because the transition status involves two particles (Nu and RX), the SN 2
reaction yes He says both bimolecular. (the "2" in sn 2 indicates to dotti, they. bimolecular) partial bonds I have 4 - -c- - ca br + h3c0 h ch 3 hch, / hoa ch + br ihh stable transition hiyh potential energy, equally in Degree of going reagents OT products a transition state in any reaction of reagents as they go to products. Put it in a balloon. The transition
status. "Transitional state there is the fleeting high energy has been converting us and simply a description of" molecules in one cannot isolate a transition often use square brackets in a temporary equation, structure The structure of a state transition. Later, they show no use of the brackets to enclose us will sometimes use parentheses to indicate in
a reaction. Here, unstable products that are subjected to further further To the reaction s n 2, the state transition involves a temporary carbon reybridizahead from SP 3 to SP 2, and finally returns to SP 3 again. In the state of Tran2 sition, the carbon atom has three Planar SP ties, as well as two ties means using the P Orbital. P orbital carbon as the
attacks nucleophili from the back of the molecule, relative halogen atom, the other three groups attached to the carbon atom flatten carbon, much like an umbrella blowing inside. (The models would be useful to help you see this.) This transition state, then flip the other side of the spear is the call reversal, or inversion of Walden after the existence of
the chemical inversion as part of ' wHO has found out. The mechanism of a reaction of a 2 s n has been beautifully demonstrated by the pure enantiomers of chiral secondary reactions, for example, the S n 2 reaction of (/?) - 2-bromooctane with ~ Oh alkyl alkyl. rendisce almost exclusively (5) -2-octanol. HCHI ~+ 2 CH2(CH24 CH3 (CH2)4 CH 3
MC-BR)/-~A ¢ a—">Ho-c/h + chch 3 3 (5) -2- octanol (/?.) - 2-bromooctane 96 ", Br J reverse most reactions involving chiralegli SN2 remember Don St., 171/0 F N 5.5. The molecules are performed with equal racemic mixtures of (/?) E (s) reactant. In these cases, the products are also racemic mixtures. Although there is an inversion, we can not
observe the effects © because half of the molecules goes one way and half go the other mixtures is. Wa \ study Problem 5.5. Write equation (showing a Stereochemistry equation using the dimensional formulas) for the SN 2 reaction of C. Energy in the (s) -2-Bromobutane with cn ~. A reaction SN 2 we mentioned that the collision molecules need
energy to look at now these energy requirements in more detail. Molecules that move in a solution undergo a reaction. Contain a certain amount of potential energy in their bonds and a certain amount of kinetic energy from their motion. Having exactly the same amount of kinetic potential or the average energy of the molecules. The total energy of
the reaction mixture can be increased, usually by heating the solution. If heated, the molecules gain kinetic energy, collide more frequently and more vigorously and exchange some kinetic energy for potential energy. Before a reaction can begin to occur, some of collision molecules and ions in the flask must contain enough energy to reach the
transition state of not all the molecules into energy energy: however, we can talk about reaching the potential-energy collision. The level of the transition state is more as enough energy to make the top? Or the mountain will take place and shall break forth? Once you reach the top, which way to go A ¢ = "Coming back the way you came or down the
other side? Once you go down the other side, the choice is easy ... Relax and let that the car driving an old car from a mountain pass. Rolling until the machine has the bottom. figure 5.1 shows an energy diagram for the progress of a reaction sn 2. the potential energy required to reach the transition state form a energy barrier; T AH energy potential
for reaction media stocks of products energy A ¢ & — A ¢ Progress of the reaction Figure 5.1. energy chart of a reaction SN 2 ~ 1 11 Chapter 5 IT and Elimination Reace Alkyl Halidi; Substitution the point of maximum energy energy on the graph. for an alkyl halide in a nucleophilic minimum collision and to reach the transition state, they need a
certain A £ AC at the transition state, the molecules find it equally easy t ornate to the reactants or products. But once over the top, the path Minimum resistance is to go to products. The difference between the average potential energy of reagents and that of the products is the change of energy called the energy of the activation of activation ah for
reaction. , (See section 1.7). The rate of a reaction of a s N 2 D. Each molecule must pass through the reaction that undergoes the reaction to the transition state of the product, both structurally and energy. Energetically. The energies of molecules are not the same, a certain amount of time necessary for all the molecules present to react. This
requirement takes place at the speed of a reaction. The speed of a chemical reaction as is a measure of how fast the reaction proceeds; That consumed and the products are formed. Reaction kinetics is the term used to describe the study and measurement of reaction speed. The speed of a reaction depends on many variables, some of which can be
constant expected for a given experiment (temperature and solvent, for example). In this chapter we will deal mainly with two variables: (1) reagent concentrations, and (2) reagent structures. It is fast reagents are increasing the concentration of reagents that undergo a reaction 2 s n Init increases the frequency of the false of the rate to which the
products are formed due to molecular collisions. Typically, the speed of a reaction 2 s n is proportional to the concentration of both reagents. If all other variables are constant sealing and concentration is alkyl halide or nucleophilic product training has doubled. If a concentration in this equation, [RX] has doubled, the tripled rate, the rate is tripled.
RNU + X ~ NIT + RX S N 2 is = K [RX] [NIR] and [UN ~] represent the concentrations of alkyl halide and nucleophilic, respectively. The term k is in moli liter the proportionality between these concentrations and the measured rate of product training. The value per k is constant for the same reaction under experimental identical conditions (solvent,
temperature, etc.) constant nalita, called a constant speed, an exemplary problem which would be if the effect on the speed of the SN reaction 2 of the concentrations of both Reagents have been doubled and all CH 3 1 with CH 3 0 ~ Other variables have been kept constant? If the concentrations are CH 3 I and CH 3 0 "have been doubled, it would be
quadruple ¢ the reaction will proceed four times faster. Solution: Tasso The SN2 Rea NiI S CH, + + CWCW CH 3 CH I, A 24, A ° Carbocative more stable carbocative 3 The movement of an atom or a group from an adjacent carbon is called 1, 2-shift (the numbers 1,2 used in this context have nothing to do with the nomenclature numbers, but refer to
. The positive carbon and the adjacent atom) The 1.2-shift of a methyl group is called a methyl shift, or a methis shift (the suffix-hurry is sometimes used because ~:. CH 3 is Anion, however, the 1,2-shift is a concerted reaction stage and no anion metide their formation.) The presence of both secondary and tertiary carbocations in solution conductors
to the two observed products, the so-called "normal" product and the Return product, a product in which the skeleton or the position of the crane Functional PPO is different from that of the starting material. BR [(CH 3) 3 CCH CH 3] BR "2A A ° Carbocative (CH 3) 3 3 CCHCH 2-BROMO-3,3-DIMETILBUTANO BR [(CH 3) 2 CCH (CH 3) 2] 3"
Carbocative BR "1 (CH 3) 2 CCH (CH 3) 2 2-BROMO-2.3-DIMETHVLBUTANE An alkyl group, an aryl group, or a hydrogen atom (each with the binder on an adjacent carbon atom can move e Create a more stable carbocation, can occur Return. Returning can also occur when a pair of carbocations are equivalent stability. The flow of reorganization
that will be observed in a reaction is often difficult to predict and depends on a series of electrons ) Factors, including the related carbocatory stability in question and replacement reactions of A / K Hjlnk ~ JND Benzy does A "C, point 5.7. Alogenides the following rearrangements exemplify reaction conditions (solvent, 1,2-travel and The formation of
more stable carbocations. etc.). 185 a metide shift: CH 3 K Ch, a c a chch, ch ch, a c a chch, ch, 3 ch, arbocation. Idruro (h ch, a "lore s /ij / t- 3 hoverbole :) h k, ch, ch, the ACA CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH, CH,
CH, CH, CH, CH, CH, CH, CH, CH, PH, Studio Problems 5.9. 5.9. Many carbocations can form more stable carbocasions from not all 1,2-shifts, carbocasions have structures that can produce more stable carbugations for rearrangement. Indicate which of the following rehabilitation of the attacks. Show from an arrow The displacement of an alkyl is
likely to suffer a group or hydrogen and give the structure of the reorganized carbulas. CH Chch (A) 5.10. 3 2 (CH 3) 2 CHCHCH 2 CH 3 (B) 3 WHICH PRODUCTS N PRODUCTS WILL FUCKED FROM 1 Reagents? CI I (CH 3 Section) 2 CHCHCH CH + 2 3 BR "5.7. Replacement reactions of allylies and benzyl halides Two behave differently in the SN 1
and SN 2 reactions of the discussion. These are the allilious halides and the special types of special types of Alkilical alkyl alkyls We stayed halide. CH 2 = CHA ¢ 4,— "CH ¢ 4,—" 2 The ALLYL GROUP CH = CHCH 2 CI 2 3-chloro-L-propene (ALLYL chloride) CH, CH, OD + CD, = CHCD, + br VELOCK 32 3 BRCH 3 CH 2 CT + CD CHCD 3 3 SLOW (CD
3) 2 CHBR T (CH 3 RX + ALKENE ALKENE + PROGRESS OF THE REACTION Figure 5.7. Energy diagrams for E2 reactions of 2-Bromopropano deteriated.) 2 CHBR X "~ 2-Bromopropane and an alkyl halogenomy; REPLACEMENT AND CHAPTER 5 194 RED TIME LIMITATION The sample problem because it is a kinetic isotope effect not observed
with (CH 3) 3 CBR and (CD 3) 3 CBR in EL reactions? Solution: The neckline of an HS "H link is involved in the rate determination phase of an EL reaction B. The mixtures of alkenes often, the EL and E2 reactions are indicated as beta eliminations (P). This term that 1 'hydrogen atom is lost in the reaction. Different types of carbon and hydrogen
atoms in a molecule can be labeled like 2, /?, and so on, according to the Greek alphabet. The carbon atom connected to the main group Functional in a molecule it is called Alfa (A) carbon, and the adjacent carbon is the carbon beta (P). The hydrogens attached to carbon Y are called hydrogenes, while those connected to carbon are /? hydrogenes. In a
(3 Elimination, a (1 hydrogen is lost when the alkena has formed. (Obviously, an alkyl alkyl with no (hydrogen cannot undergo / eliminate). Reflects Carboni P and BR Hydrogens CHCH CHCH CIRCLED: 3 CHCH 3 ~CHCH -CA ¢ 4,~ "BRCH -CA ¢ 4,—"BR--3323 CH3 CH3Y. 3| | If 2-bromopropane or R-Butyl bromide suffers elimination, there is
only a possible alkene product. However, if the alkyl groups around carbon y are different and there are more than one type of /? Hydrogens, then more than an alkena can be. The E2 reaction of 2-Bromobutane produces two alkens because two types of hydrogen atoms can be deleted a hydrogen from a group CH 3 or a hydrogen from a group CH 2.:
I have; CH, 3RCHA ¢ 4,—-"CA ¢ 4—-"3BR-A,A"CH2 = C/-Butyl CH, - IH 2 + br CH 3 I CH / 3 methylpropene bromide only one type POSSIBLE POSSIBLE POSSIBLE ALKEEN HO- HH CH CH CHCHCH = CH, 3 2 I CH CHCHCH 2 1-Butome 3 Two possible alkenes I br CH = CHCH 3 3 2-Bromobutane TNO types of fi h 2-butterns The reaction E2
1T > Section 5.9. Example problems Circle The (carbons and hydrogens Following structures: in CH, (a) CH, CH Chch Ch Ch, :: (b): br br | ch, ™ h CH Ch, Solution: (&) (CH ,) :) CH Ch: (b) 3 BI BR In the previous problem, given how many (b) two types of different types of ft hydrogens are in each structure. Solution: a) two types; One another: the CH,
is (Ch 2 ring groups are equivalent to different). Study problem 5.15. Write the alkean structures that could derive from the E2 reaction of each of the previous alkyl bromides. C. Which Alchena is formed? In 1875. The Russian pharmacist Alexander Saytseff formulated the following rule, now called the Saytseff rule: in elimination reactions, the
alkena with the largest number of alkyl groups on we produced mixture. Atoms predominate in Alkene more highly replaced. Carbon Binded refers to this Alkene as it would predominate over 1-butene as a 2-Bromobutane E2 reaction. This is really what happens. In the following reaction, the mixture of Alkene products is composed of 80% from 80%
And adjusts the Saytseff provides that the 2-butene product in the only 20th or 1-butene. of twor, grch2ch 3 chch3 ~ch ~oh",/~, A¢ doneronc =ca CH = CH 3 CHCH + CH 3 CH 2 CHC = CH 2 3 '3 2- SI bromobutano C = C,, more highly replaced 2-Butene 1-Butene 80% 20% was determined that more highly replaced alkens are more stable
than the alkens replaced less (this will be discussed further in chapter 9). Therefore, an E2 elimination door At the most stable alkene. CH Ch = CH, = CH 2 3 2 CH Chch = CHCH 3 3 (CH 3) 2 C = C (CH 3) 2 By increasing the stability to display less stable because the most stable alkene ( 2-Boutene) Alchene (1-Boutene), Let is preferably formed to
consider transition states that leads to these 196 (5 ALKVL I BAPTER LALIDES,. Replacement and Limination L RFEA | oo ch, co: cA¢&a-A%hCH-5:A¢4-"BR:cAA« hsch,cA¢co -a¢A »Benzyl Bromide Ion A Acetate ester A Amine Salt CAN is: BR: Benzyl Acetate Ixvlat * Ion Nucleophili) + ready if ammonia or amine (Weak used as
nucleophile. (This reaction moderaterA the basics, be discussed in i5.5a section.) (CH, 1? N: - CH, CH CH: -: Ch Ch Ch n (CH BR: 3 Tremethvlamine 2: a 3) 3: BR: trimethyl-n-propylammonium alkene of bromano of bromano can be prepared by heating an alkyl halide secondary or tertiary with a strong base such as potassium hydroxide or1' alcohol in
the alkali metal in an alcohol solvent. Generally, it is the product. Base, such as less replaced K ' "OC (CH 3) 3. It is more highly alchena salt of a substituted alkene, can sometimes be prepared if a Const Rante used. Table 5.8 summarizes the types of products that can obtained from reactions S 2 and E2 of alkyl alkyls. Table 5.8. Some types of
compounds that can be synthesized synthesized by alkyl alkyl product produced product reagents typical nation reagents na A «Ochxh, na 'oc 6 h 5 na + oh. 1 r Ror An Ether 1 RX OH ROH An alcohol for: RX CN RCN A Nitrile RO: RX SR RSR A sulfide, or TIOTER K ': NA "NA' OH CN SCH 2 CH3 O II L" 02: : Il OCRRX RX - ROCRRI I - NR, R O: RX or
3 R; CHCXR: OR: an RNR, X ~ ~ : Na ~ na t ester " an alkyl iodide an; Ammonium A salt Alkene 2 CCH 3 (CH 3) 3 n K '"Oh. NA ** OCHXH 3 K "" OC (CH 3) 3 Where; RX is specified, methyl halides. Used. 6 A reactive halide must be used. Allylyl alogenuri. And benzyl halides can also be chapters 206 Alini Alkyi; Replacement and elimination RED T/
'Ons Study Procedure Procedure 5.24. Write equations to show how to synthesize the following by organic halides and other appropriate reagents. Compound, choose the best one. If CH 3 CH 0-/ (a) 2 (b) If the compounds there are two paths on two equivalent paths, they both show. A, 444 ~) VCH 2 SCH 3 or CHCH 2 OCH 2 CH 2 CH 3 (c) (D) 3 JV-
OCHCH=>0"(e)((2(f)3/QVCOCHCH =CH 2 2 (CH 3) 2 CHCCH = CHCH = CHCH, SUMMARY An alkyl halide contains a good group nucleophiles as a group (NU ~). The reaction takes place from one or SN 2, is promptly attached by possible paths: SN 1, El, E2. An SN 1 or EL, E2. The EL reaction proceeds through a carbonite intermediate:
NLTsn ™ -A ¢ A»RX[RNEI+]A ¢ 3a,—-"-" A (X ~) And more than four Alkene> Intermediate carocalization usually leads to a mixture of products: a product replacement, an alkene and even the rearrangement products. Return products occur if the carbocation can, AR or R. L. ' The only RX; if the module is more RX it is optically active and stable
carappament cooperation can occur from a 1,2-shift of a SN reaction 1. The rate of a typical SN 1 or EL reaction depends on the concentration of therefore these reactions are said to be the PRI Mo order. The rate of determination of the rate + (slow pitch) in an SN reaction 1 or el is the formation of R ~. The stability of R determines the and nergy of
the transition state (& £ "ACL) in this step because the transition status C has carbage character. The order of stability of the carbociations is 3> 2 A€ $ > + A, A ° 1 To undergo ASN 1 or 1 reaction is for this reason, the probability of 3 3 A °> CH> 2 A °> RX. 1 A °> CH 3 X. Allilici and benzyl halides suffer the Reactions SN 1 promptly due to the
resonance-stabilization of intermediate carbo carbo. An SN reaction 2 can be observed such results if RX is a concerted reaction that leads to reverse. The inversion can also an E2 reaction is also a reaction Concerted optically active. From to / m'-elimination of H + and X-. C;: Blocked problems "> vro-1 - A¢a—-"2:r-¢ 4 "r--""ROH-, 207-"h
-> R-CA ¢ 4,— "Cr-RC = Cr. - There are both reactions S 2 and E2 follow the kinetics of the second order: the speed It depends on RX and NU "because both are involved in the The transition status. Due to the steric carefully, the RX reactivity order in concentrations of both> s 2 reactions is CH X> 3> 1; 2 - Because the transition status has a double
binding character, the order to react the same order as the reaction el. of RX in E2 reactions is 5 ©~ 2 s> the most replaced alkene predominates in the E2 reactions (rule Saytseff, the Trans Alkene usually predominates above the CIS Alkene. If the steric obstacle inhibits the formation of the most replaced alkene. Then the less replaced alkene.
Predominated iHofmann Product TitiS 1. Study problems 5.25. Name each of the compounds followed b> The IUC BR CH .chch CH CC1: .ch = CH - :;; br CH?: -OH C (DL H CI 5.26. GN E (B> (of 1 CO-H CH3 Compounds: Structure for each of the following of the following subsequent -I-2-methylpropane: (2-Bromo-3-Methyl-L-Butanol: Ranking The
following): (a) isobutile iodide cis-1 .3-dkhlocycloexane lei ©~ ~ zil} r> -2-bromo-3-chlorobutano. organohalogen composes as methyl. 1. 2. or 3. E. if applicable, allyyl . Benzyuc. O vinyl. H cch: c1 (b) one of the two routes: (1) direct destruction of cellular components, or (2) formation of radicals or ions undergoing abnormal reaction with other cellular
components the. The nucleies are compounds that we will discuss in chapter 16. These compounds camere genetic code and. In this capacity, they are responsible for cell multiplication, the reproduction of a body and the biosynthesis of proteins. If exposed to radiation, nucleic acids are subject to a SYSTEMS SYSTEMS T-radiation (a. /> '. Y radiation,
called ions / ing radiation which is. Durre) Fragmentation of large molecules in smaller molecules. Mutics (reprochells are this fact is to reproduce radiation oxygen caused in abnormally high radiation that are normal c. more vulnerable used for damage advantage over other treatments in the cancer cancer rate, are,. More cells susceptible to damage
radiation cells. Cells like reagent to free radicals from the compounds We studied so far 2 in the fundamental state has two disappointed electrons; destroyed the structure 2 cannot be adequately explained OX> Gen, it is said to be a by formulas valence-bond. Because an electron pair 25 It is in an anti-gape. An orbital diagram is shown in Figure 6.3.
For our purposes, we or simply 2 represent molecular oxygen as molecular oxygen -y is different because a stable molecule of one. O * - * N NOTE Orbital Mullet of Hund * FN JL * A * -2S -- Na Atomic orbital Figure 6.3 Scheme or orbital for 2 lower energy consumption AEA * Orbital derived D Two 2s. Atomic orbitals of O. Two 2p atomic orbitals
overlap to FO RM high energy N orbital. Each oxygen atom in 2 also has a pair of electron not shared in an orbital V (from an orbital 2p) and an electron not shared in a -. * Orbital. . rule. 234 Reactions of free radicals; Organometallica Chapter 6 hydrogen oxygen atoms and therefore is a selective free radical agent. Double allilic or benzyl hydrogen
bonds, or tertiary diudicates A stable is a compound compound that contains is susceptible to air oxidation, also called self-oxidation or autoxidation. Compounds with only primary and secondary hydrogens are not sensitive. (From our vitA discussion of free radical alogenation reactions, the reactive of these hydrogen atoms should not surprise.) Fat
vegetable oils and often contain double ties. Auto-oxidation of a grease produces a mixture of products that includes low molecular weight (and malodorous) carboxylic acids. For example, Rancid Butter contains hateful butanoic acid. Linen oil used as drying to suffer and other vegetable oils, which contain many double bonds, are dyes. These
compounds are deliberately admitted oxidation oils because the molecules are combined or polymerized, in the air a tenacious film on the painted surface. Auto-oxidation of compounds containing hydroperoxide cables, initially group OOH A ¢, which are easily converted into mixtures of alcohols, ketones, and other products. As mixtures are the usual
rarely used as a technique of organic synthesis. The results, self-oxidation is self-oxidation: -OA OR 3 CH + R, mixture of Cooh -A products, A »A hydroperoxide in the laboratory, a chemist is more likely to meet autoxidation products as undesirable impurities in the ethers and aldehydes. In etheri, carbon adjacent to oxygen is the attack position. Eerhy
peroxides explode heated. For example, dietyl ether from a common laboratory solvent that is whenever purified than peroxides were removed before distillation (from a distillation. Reducing agent, for example), will become concentrated in the distillation ball as the ether is evaporated. The result could easily be an explosion. OOH CH CH OCH CH +
3223 CH, CH, OCHCH 2 3 A Diethyl hydroperoxide Ether The auto-oxidation aldehyde product is a carboxylic acid, which by reaction of intermediate peroxyacid with the aldehyde. Or CH CH 3 or CH3COOH + 0, peroxiacetic acid acid (acetaldehyde) OO CH, COOH + CH, CH Problem or 2 CH 3 COH Acetic acid study 6.1 1. If exposed to air,
DIISopropil ether shapes peroxides in one of diethyl ether does . Suggest a reason for this behavior. Quickly rate is Free-rays to the initiators and inhibitors Section 235 Section 6.7. 6.7 Free-radical initiators and inhibitors An initiator of free radicals is all that can start a reaction of free radicals. Action of ultraviolet light to make realize Alogenation is
the action of an initiator. There are different types of compounds that can be added to a reaction mixture to start reactions of free radicals. These compounds are sometimes incorrectly called catalysts to free radicals. They are not really catalysts because they are often consumed in the reaction. Any compound that can easily decompose into free
radicals can act as an initiator. Peroxides (Roor) are an example. They form free radicals because the A ¢ or in energy of Dissociation RO is only about 35 kcal / wheels, lower than that of most other bonds. Benzoyl peroxide and peroxibenzoic acid are two peroxides that are commonly used in combination with Brominations NBS. benzoil peroxide oo
(q> -cooh -&, A + = u 'compared to the greater reactions of free radicals; organometallic chapter 6 236 the food is preservative, analogue to an och 3 especially bht; group a) compounds bht is A phenol synthetic product. (Bh a, another preservative, instead of a methyl group on the ring, bha has a preserved preservative present in nature in the
vegetable oils wheat germ, a-tocopherol or vitamin E. oil, makes phenolic groups ch ~ -kh ch CH HQ ~ OH C (CH 3 CH CH (CH 3) 32 2 312 CH-) RCH 3) 3 3.5-bis (F-Butyl) -4-hydroxytoluene A-toCopherol "BHT" (Vitamin E) Study problems 6.12. Azobisisobutyronronile (AIBN) is producing free radicals (together with Fishhook arrows because AIBN
often used as an initiator to free radicals because N 2) immediately above the heating, (a) write an equation for this thermal decomposition, (b) Indicate a reason ("' *') produces free radicals promptly. CN CN I (CH 3) 2 CN = N-C (CH 3) 2 AIBN 6.13. Aromatic amines, such as phenols, can act as antioxidants. For example, N-phenyl-2-naphthylamine is
added rubber items to prevent radical rubber degradation. Write an equation that shows how this amine can work as an antioxidant. NHC 6 H 5 A-Fenil-2-Naftilamine R Section 6.8. Or organometallic compounds is defined as a compound in which carbon is linked a metallic atom (such as mercury, zinc, lead, magnesium, or lithium) or organometallic
compound directly to certain metalloids (such as silicon, arsenic, or selenium). CH CH 2 CH 2 CH 3 N-BUITELLITY ORGETALLIC 2 CH 3 (CH 3) 4 SI Tetramethilsilano 3 (TMS) Organometallic sodium Metoxide not considered organometallic {No carbon-metal bond) Compounds Tesiurna OrganometalHC Arch named They are called 1.: ; LI (CH 3CH
Tied Metal is composed is a derivative of the inorganic salt CH , MGBR 0 / MEIH LMagnesium bromide compounds 2. PB Anion inorganic, as well as a carbon atom, on behalf of:.) 4 Tetraheth LEAD DA-PROPYTLITHIUM If one of the two ways: like Alkylmets (one word): CH, CH CH L'in 237 Section 6.9. GNART / Reagents HGC1 silicon phenylmercuric
chloride and other metalloids are named as derivatives a € ether 'c 6 h 5 mgi or om?2i ii ch3ch- - ¢6 h s m] ch3ch3 oh om2iich, ...); ccah C 6 H5 CHC 6 H Study problems 6.19. Show how you would do the following conversions . Use reagents or other starting materials. 6.20. (A) Difenylmethane (B) Toluene (Methylbenzene) (C) BR- in a free way
dichlorination of cyclopentano yielding, 2-dichlocyclopentane. H of states extracted in equivalent if all solutions, what would be the relationship between monocloration 3 and cyclohexane CH 2 CH 3 would be obtained from the radical monocloration of each of the compounds. (Don't forget to indicate stereoisomers.) List the products that (b) (/?) - 2-
chlorobutano only a monocloration product ranking C 5 H 12 Whatis. (D) CH 3 CH = CHCH 2 CH 3) 2 2 (b) CH CHCH (E) C 6 HS CHCH = CH 2 3 (c) 3 First): C 6 H 5 CHCH 3 The following hydrocarbons in order of increasing EASY OF FREE-RADICAL BROMURATOR CH CH CH (CH 3 DRAW Obtained from A A. LKANE with the molecular the
following free radicals in order of increasing stability (less stable CH 2 C (CH 3 Rank 3 is the alkaine structure ? (a) (a) 6.29. 2 CH 3 CH 2 CH 2 CH> Writing equations for the phases Formula 6.28. C-CH CH Ch CH + CH = CH 2> (A) (7?) - L., 2-diclopropano 6.27.) 3 C 6 H 5 CO- + OH 3 The following 6.26.. II (b) Products of a Equimular mixture of
6.25. 2 or II 1 CH 2 = CH Cha propagation, or steps of Termination -> (. CH3 0or2 6.23 (b) 3All23)2(b)CH3CH2CH (c) 3C6 H5CH 2 CH 3 The important resonance structures for the following free radicals: O (a) 6.30. / = CH 2 (b) / qvchch / (c) 3 - in each of the following structures, circle the position (or positions) and to attack (a) from a free
radical low energy. Explain your choices. -a CH: You would expect A ¢ a,-":251 stud) problems CH 31CH, (C)CH, -/~ ~ V-CH (CH,) (D) CH 'II CH, CH, ~ CH H 3C 6.31. CH, Complete the following equations, showing only the main organic products :) KCH + (0>) A~ -CH, CH, CH 3 A ¢ 4a-"br,(a)3[ ~ NBR + HJ] + *>-"AVorR-" OH (D) (-Y
JCNBRCH, C6 HQ5 ECUOSVSA, A A A«SE ~~ VN: H, 6.32. 5L *VRR Suggest a mechanism that explains the following observation. (The isotopic label: 14 * represents a C.) br br br nbs 6.33. What would be (2) h 2 oh- (1) / ~~ v-mgci or (d) (2) 6.41. h, 0. h "How could you prepare each of the following compounds, starting with 2-bromopropane,
magnesium and other appropriate reagents? (a) 2,3-dimethyl-2-butanol; (b ) 3-methyl-2-butanol. 6.42. (1) Which of the following compounds contain acid hydrogens that would be removed from (2) writing equations that show the products Present) of these reactions, assumpting 3 mgi? Ch what are you using an excession of chgi. 3 (a)c6h5c =cch 3
(b) (ch 2 ch 2 ch 2 nh (d) hoch 2 h0 cA ¢ 4,— "cO h 2 2 2 Sfoca Sfoca 6.43. Complete the following equations, showing VBR ((B) the main products: Li Lih © ~) V-Ch Ch Co:; 0--0 'Li- 6.44. - ALL - H 3 CR: A¢h* Starting with any organic halide of four carbon atoms or not, it suggests a method for the preparation of each of the following compounds: (a)
6.46. : I C 64.4am. CH, CH: CH Ch Ch 3:; CHCH CH CH>; :: (E) CH Chdrch The radicalica 3: 3CH 3 (CH 2 6 CH (D) CH = CHCCH 2 D (F) (CH 3), CHCCH 2 CH = CH 2 SE HBR format, the isotope is Even greater explanation (a) the effect for which the mixture (CH3) 3 (A);. (. CHC free radicals suggest that it is faster than (b) 3)? Removed from the
reaction mixture CCN = NCC 3 I CH CH, CHA CA ¢ n = Na C II CH 3 CH Chemical treated on effect 75 times. Just cn i 3 3 cn cn a is decomposing in CH 3 0A, A ») Bromuration of C 6 H 5 CH 2 D With BR 2 shows a kinetic isotope a reason for the fact that, in 6.47. 3 (b) CHCHXH II CH CH 3 3 3 3 CH = CH 2 C1 CHCH with magnesium in anhydrous
ether and then added 3 acetone (propanone). .Dops hydrolysis, instead of a single alcohol alcohol as a product, the chemist obtained 6.48. The aqueous alcohols. What are the structures of the two alcohols? Electrolysis of carboxylic acid salts (called Electrolysis Kolbe) produces carbon dioxide and hydrocarbons from a free radical path. What are the
products of electrolysis 6.49. 6.50. of sodium acetate (CH 3 Co, NA)? Ethylsodium reaction with yield (K) -2-chloroottano (R) -3-methylnonane. (A) Ha (b) draw the carbon Chiraj was reversed? A state transition structure that would explain the stereochemistry observed. Two monobromes A and B mainly the same product, C. What are the structures of
A. B and C? Free radical bromination. N-Pentano composed yields almost exclusively. A and B. After treatment with Naoch 3 in E2 conditions, yield 254 6.51. Chapter 6 Reactions of free radicals; Compound organomelallic ', suggest one (or more, if possible) synthesis to each of the following alcohols, starting with an organic halide and other organic
reagents needed: OH H (X /CH, I (A) (CH 3) 3 CCHCH 3 (c) OH (D) CH3 2 OH CV (E) (CH 3) 2 CHCH (F) (C 6 H 5) 3 COH CH, 6.52. Show how it would be material. Summarize the following use Any reagents or other compounds from the initials suggested raw materials needed unless otherwise specified. (a) or (c) CH CHCH = CHCH 3 3 or CH 3
COCH CH =CHCHOCCH3220H(D)C6H5CH2CH2CH3C6H5CH=CHCH CHCH 2 (also displays the structure of the main by-product, (E) C 6 H5 CH 3 - (as a single organic reagent) if c6 h5 CH2 CH2 C 6 H5 CH CH 3 2 3 Present) 2 (Tip: .. Consider the product KekulA © formulas) Chapter 7 Alcohols, etheruses and related compounds
Alcohols (ROH) and etheri (ROR) are so much a part of our every day lives laity They have familiar with terms. et Ethyl (ether) era is used as an anesthetic. Ethano L (ethyl alcohol, alcohol ethyl, or simply "alcohol") is used in drinks. 2-propanol (isopropyl alcohol or alcohol) is used as a bactericidal agent. Methanol (methyl alcohol, alcohol or wood) is
used as a gas-line antifreeze car. In the laboratory and industry, all these compounds are used as solvents and reagents. In this chapter we will discuss alcohols, ethers and epoxides (which are a special type of ether). There will also be a short fenols and some sulfur analogues of alcohols and ethers. That even CH Ch 2 OH 3 ethanol an alcohol section
or OH CH CH OCH 2 CH 3 CH 2 A Cha CH 3 3 2 Phenol ether ethyl propylene oxide a phenol an ether an epoxide 7.1. Bonding in and etheri The bond of alcohols and ether mentioned state compounds are link similar to that in water. In 3 in the SP -Hybr status. Two in all capo 2. both types of three cases, oxygen is of 3 SP orbital oxygen atom are
linked to alcohols, ethers, and chapter related 7 256 other atoms composes, and others Orbital are filled with two electrons each (see figure 2.20, page 63). Oh oh -O / H water / H R a ether An alcohol alcohol and ethers are composed of polar molecules. In both types of compounds, the molecule is more than oxygen plays a partial negative charge.
However, a more polar alcohol than an ether molecule. Carbon Electropositive, OA ¢ 4,— "R Pattern * + / h 2 0, ROH, D- 6- OOH 1.8 A + HDH 3C is five hydrogen A,A» - or CH 3 H 3C d ETERERI can Being open chain or cyclic. Oxygen) That and Ror. H 1.7 It is the bond is more polar following the compounds show the de-bond. The moments of plainity
of the creasing plainity in the series for this or A 4,— "H and therefore a 1.3 d when the size of the ring (including can be extrapolated from that or higher, the chemistry of the ether of open chain counterparties. (There are some differences in reaction rates because oxygen in A cyclical ether is less sterically hindered - its alkyl substituents are linked
to a ring.) Epoxies contain three-members ether rings. The epoxides are more reactive than other ethers due to the voltage of the ring. Some cyclic ethers: AA ¢ 4,— "2 CH 2 Ethylene oxide A section of epoxide Q Tetrahydrofuran 1.4-Dioxane THF 7.2. Physical properties of alcohols And ethers A. Boiling points because the alcohols can form hydrogen
bonds with other alcohol molecules, have higher boiling points than alkyl halides or ethers of comparable molecular weights. Table 7.1 compares the boiling points of some organic alcohols and halides with the same carbon skeletons. B. Low Molecular water alcohol solubilita We are miscible with water, while corresponding alkyl alkyls are insoluble
water. This water solubility is directly attributable to the hydrogen binding between alcohols and water. PH / CA / property € ot alcohoh and Ethers Congsynot table 7.1. Alcohol RX> ElilyPomtsot BP. 64.5 CH, C1 -24: 78.3: 97.2 197 CH, CH C1 CH, CH CH C1 C1CH CH C1 290 C1CHXHC1C-C1 CH 30H CH CH OH OH, CH, CH, CH, O OH HOCH CH O
OH OH; ; : Hochxhch.Oh 257 7.2. Some alcohols and chloroalchani chlorealkunt- bp. 5 on:; 13: 46: 83.5: The portion of hydrocarbons of an alcohol is C 157 hydrophobic - ie, rejects the water molecules. Like the length of the portion of hydrocarbons of an alcohol molecule when hydrocarbon exceeds hydrophilic properties (water loving) of hydroxity!
group. The three alcohols -carbonate, 1- and 2-propanol. They are miscible in water, while only 8.3 grams of 1 butanol dissolves in 100 grams of water. (These solicers are summarized in Table 7.2.) Branching increases water solubility. Although 1-butanol is just a slight increase, alcohol water solubility decreases. The chain is long enough, soluble, R-
butyl alcohol. It is the R-Butyl a group. and (CH 3 3 COH, the group is increased in the solubility. It is miscible with water. The reason for this) more compact and less hydrophobic of the A, A «-Butil number of groups Oh also increases the sucrose of the hydrofility ( Table sugar, page 838) It has twelve carboni, but it also is easily soluble in water. The
ethers cannot form hydrogen bonds with themselves because they have no hydrogen attached to oxygen. However, ethers can form hydrogen bonds with water, alcohols or phenols. Due to the hydrogen bond with H 2 0, the solubilistics of the four-carbon compounds Diethyl Ether and 1-butanol (tables 7.2 and eight Hydroxy] Groups 7.3) are C. about
the same. Solvent properties Water is an excellent solvent for ionic compounds. The bond Oh is Polar and provides the dipole necessary to solve both the attacks and the anony. The alcohols can also dissolve the ionic table 7.2. Compounds, but safe proper than a minor size. (The ethers cannot dissolve the density of alcohen. IV P ac name bunial
methvl methvl alcohol ethyl ethyl alcohol name formula popyl alcoh alcohol ch3oh ch 3 ch 2 oh ch CH30H CH 2 CH 2 OH 2-PROPANOL ISOPROPYL Alcohol (CH 3) XHOH 1-butanol butyl alcohol chjlchojoh 1 -propanol 3 BP. "C G DC at 2QFC solubilita in H 2 64.5 0.79 x. 78.3 0.79 97.2 0.80 82.3 0.79 xxx 0.81 8.3 g 100 cc 117 258 Chapter 7 7 7.3.
Alcohols, ethers, and related compounds, ethers and epoxides some physical properties of density. Name Formula dimethylether CH30CH3 ethyl ether CH CH OCH CH Bp. C 3 -24 2 2 3 9 tetrahydrofuran ccal20 Solubility (in H2 gas 1 dd 34.6 0.71 66 0.89 0.88 13.5 (10 A °) 34.3 0.86 some alcohols 100 cc 00 /\ CH CH oxirane 2 2 1 (oxide ethylene) O
/ TABLE 7.4.\ CH CHCH 2 methyloxirane (propylene oxide) 3 solubility of sodium chloride in water and NaCl. dielectric solubility constant solvent g 100 cc H2 CH3OH CH CH 2 OHCH CH CH 2 OH 78 36, 2 32 1.4 32 3 24 0.06 20 0.01 in ionic oo 25C compounds.) Table 7.4 lists the solubility of sodium chloride in water and in note that the solubility
of NaCl decreases the hydrocarbon some alcohols. alcohol chain increases in length. SECTION 7.3. Nomenclature of ethers and alcohols A. IUPAC names of the IUPAC names, but with the ending if the alcohols are taken from the names of the parent alkanes, -ol. A prefix, chosen to be the lowest possible, necessary. The IUPAC OH: CH 3 OH CH CH
CH OH methanol I-propanol 3 2 CHCH 2 CH 3 2-propanol 3 is used: \ omenclatureoii alcohols and more than a hydroxy! -ol group is designated by 259 Section 7.3. Ethers di-, tri-, etc .. just before the final. OH I CH CHCH CH 3 OH: 1,3-butanediol a dip I STUDIO PROBLEMS 7.1. Appoint the following compounds: OH I (a) (CHO-CHCHCH (CH 3 (b)) 2
CH 3 '2. Write structures for (a) 3-ethyl-3-methyl-2-pentanol, and (b) 2 , 2-dimethyl-1,4-hexanediol. a hydroxy! group is often found in a molecule that contains other functional IUPAC system, the numbering and the suffix in the name of a multi group. in the functional compound \ a R.A ¢ X .etc. / are determined according to the nomenclature priorities
(Section 3.3N).C=CorCHIICAA ¢ A¢ OH\OII A ¢ CO, H priority increasing / nomenclature carboxylic acids, aldehydes and ketones have priority nomenclature higher than the hydroxy group: one of these groups receives the lowest number and the nomenclature is also given the suffix position of the group will be called by the prefix hydroxy
examples, as the name. background can be seen OO HO O II II CH3CHCOH 2 -hydroxy propanoic acid II HOCH CH CH HOCHXHXCH3 3-hydroxypropanal 4-hydroxy-2-butanone 2 2 OH in the following (lactic acid) in a compound containing a group usually n amed as an OH group and also has a double bond or a prefix, the priority clature. In these
cases, the hydroxyl group OH has the highest nomen- inserted in the name of an unsaturated double bond is a number and suffix receives the lowest prefix given the ending -ol. Note the following examples alcohol. 260 Chapter 7 as alcohols, ethers and related compounds CI V-OH (CH, CH = CHCH 2 CH 3 OH 2 3-buten-l-ol 3,3-dichloro-1l-cyclohexanol,
4-methyl-2-1 cyclohexcn- -ol STUDIO PROBLEM 7.3 name OH (a) with the following compounds B. CH IUPAC system HO (b) :. O BrCH 2 CH, OH (c) alcohols Trivial names Just as can 3i This type of name of a popular (CH 3 r-ma \ a diol (especially one for a 1,2-diol is CH 3 OH can be called methyl alcohol. common way of naming alcohols with alkyl
groups. be called methyl iodide, is) COH (CH 3, 2-diol)) 2 CHOH isopropyl alcohol 1 1 3 the often referred to as a glycol. is that of the corresponding alkene followed by trivial word glycol name. Epoxides and 1,2-halides are often referred to in a similar manner. the denomination of saturated as a derivative of an alkene is unfavorable, however, the
compound innocently practice arose in the early years of organic chemistry because © compounds may be prepared from OH CH = CH 2 IUPAC: C. trivial: OH 1 A ¢ CH2 Br Br 1 1 CH 2 1 to these alkenes. CH 2 ethene 1,2-ethanediol ethylene ah ethylene oxide with 1 O A ¢ CH/\ 1 2 CH 2, 2-d bro moet hane 2 CH 2 the oxirane ethylene dibromide
ethylene Classification of alcohols may alcohols, such as alkyl halides, tertiarv and partecipates © allvlic CH, OH it is classified as methyl, primary, secondary, oo CH 3 CH, OH (CH 3 METIL METIL 2 CHOH (CH,), COH 2 OH 2 (gq> -chch alcohol at benzvlic alcohol CH = CHCH OH 3 An alil (and 1) (E: i 3;. Nomenclature OL KOHOLS AND ETERHE D.
261 SECTION 7.3 . Simple open chain ethers are named almost exclusively with their trivial names, A> Alkyl Eeri. CH, CH, OCH CH, (CH 3) 2 CHOCH (CH 3) 2 CH, OCH, CH 3 Diethyl ether diisopropyl ether Methyl ethyl either: Tor Etyl Ether, or simply "ether") A name of more complex ethers follow the systematic rules of the nomenclature. It is
used when there is more than one group Alkoxyl (RO) or - Alkossi- prefix when there is It is a group of greater functional priority (note that an oxidile group has priority on an alkoxyl group.) / - .. ©~ och aoch, och ~ och (ch3 1,2-dimethoxycyclohexane oh 3 ch 3 CH 2 OCH 2 CH 2CHHCH 3 3) 2 5-Ethoxy-2-Pentanol L-Isopropoxy-2- Metossycycycloexano
in the rings, the IUPAC system, hypoxides are called Oxirani. In the numbering of these oxygen it is always considered posizi One CH; A ¢ 4,—~ "CHCH 2 1 CH, 2-ETILOSSI problem of the na sample. I The following compounds: hit. ', Och., (B) GL * GL GL GL
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