Organic Chemistry BASICS (welcome to the O.C.)

Carbon is the central atom to organic chem. CaHam¥ valence electrons, so it can and must make 4
bonds. These bonds can be to hydrocarbons, adheorts, or almost any other atom or group. The

concept of hydrocarbon means that the compoundsade only of hydrogen and carbon. When other
atoms, such as oxygen, nitrogen, etc., are addéuktocompound, they are not hydrocarbons anymore.

The simplest hydrocarbons are the chained hydrooarbThey are the alkanes, alkenes, and the
alkynes. The names are all close but different.

These chains are labeled first by the number dfares they contain. Counting in proper prefixestir
one to ten are as follows:

meth, eth, prop, but, pent, hex, hept, oct, noq, de

Alkanes have only C-C single bonds, and all théa@as are bonded to as many hydrogen atoms that
they can be bonded to (4 bonds total per carb8ice these hydrocarbons hold the MAXIMUM
number of hydrogen atoms possible, they are caldarated hydrocarbons.

Alkanes have this GENERAL FORMULA: 8,,..> where n=the number of carbon atoms.

Example: an alkane with 25 carbon atoms has aiclaéformula of GsHsp.

Alkanes include methane, ethane, propane, butameape, hexane, heptane, octane, nonane and decane.
That is “in order” for carbon number 1 to 10.

Alkanes always end with the suffix —ane.

We will come back to alkanes later in the diaryewhve discuss adding “special”’ functional groups to
give these chained, saturated, hydrocarbons mopefres.

Alkenes have at least one C=C double bonds, arideattarbons are bonded to as many hydrogen atoms
as they can be bonded to (4 bonds total per carlfimce these hydrocarbons hold LESS THAN THE
MAXIMUM number of hydrogen atoms possible, they eafled unsaturated hydrocarbons.

Alkenes have this general formula;Hz,, where n=the number of carbon atoms.
Since this double bond can be anywhere in the caomghove have to “NAME” the carbon that it's

attached to. The carbons of the chain are numbssadthe “short” end of the chain. To which ever
side of the structure the double bond is closés Wwhere the “first” numbered carbon is labeled.



Examples:

CH;CH,CH,CH,CH=CHCH; has the double bond closer to the right siddigfrholecule. with seven
total carbons, this gets named as a hept— préive carbons that are double bonded together are the
number 2 and the number 3 carbon. We name thetadling the lowest number carbon that the bond is
attached to, hence, this is 2-heptene. If you cthen“wrong” way, this could be called 5-heptebet

this is the exact same thing, but with an imprapene. We ALWAYS name from the “short” end of
the molecule.

CH3;CH,CH=CH; this molecule has the double bond between canbarber 1 and 2, so it would be
called 1-butene. Each carbon has 4 bonds, withttal carbons it is called by the but— prefix.

Alkenes are always labeled with the suffix —ene.

We will come back to alkenes later in the diaryewhve discuss adding “special”
functional groups to give these chained, saturdtgdikocarbons more properties.

Alkynes have at least one=C triple bonds, and all the carbons are bonded toany hydrogen atoms
as they can be bonded to (4 bonds total per carl®ince these

hydrocarbons hold LESS THAN THE MAXIMUM number ofdrogen atoms possible, they are called
unsaturated hydrocarbons.

Alkynes have this general formula;HG,.. where n=the number of carbon atoms.

Since this triple bond can be anywhere in the campgpwe have to “NAME” the carbon that it's
attached to. The carbons of the chain are numbdssadthe “short” end of the chain. To which
ever side of the structure the double bond is cltses where the “first” numbered carbon is laloele

Examples:

CH;3;CH,CH,C=CCH; has the triple bond closer to the right sidehaf tnolecule. With six total

carbons, this gets named as a hex— prefix. TH®oarthat are triple bonded together are the nu@ber
and the number 3 carbon. We name these by tehm¢pwest number carbon that the bond is attached
to, hence, this is 2-hexyne.

If you count the “wrong” way, this could be calléehexyne, but this is the exact same thing, but wit

an improper name. We ALWAYS name from the “shemnd of the molecule.

CH3;CH,CH,C=CH this molecule has the triple bond between qarbgnber 1 and 2, so it would be
called 1-pentyne. Each carbon has 4 bonds, withtfial carbons it is called by the but— prefix.

Alkynes are always labeled with the suffix —yne.

We will come back to alkynes later in the diary,emtwe discuss adding “special”
functional groups to give these chained, saturdtgdikocarbons more properties.



FUNCTIONAL GROUPS (Table R)

Hydrocarbons will all react in pretty much the sanagy, they combust, they make some reactions (Vesitn
them later), but they don’t have a lot of “flairin order to make the very neat and wonderful oigarolecules
that “function” more, such as medicines, drugs,redetc., they need to add functional groups tntdeves.

These functional groups act as bridges betweerobgdoons, or special endings to chains, or justriims to the
hydrocarbons. The functions they add make foressdhew molecules, which will make a world of bgalut

chemicals and smells (and lots of bad ones too!).

Table R shows us the main groups that we are reggero recognize. They are
ordered, and always follow the same patterns asgwa in the table. The chains get longer, spédciglstruc-
tures are added, but all organic molecules folldevapatterns that we will practice.

HALIDES (halocarbons) The substitution of a halogen atom (F, CI, Br,)or |
for a hydrogen forms a halocarbon. That's a hyalroen with a halogen inserted where
a hydrogen was.

FOUR alkanes in a row are shown, then below themH&.OCARBONS, with chlorine
atoms substituted into the molecules. They arecolamelow.
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chloromethane chloroethane 1-chloropropane ,2 dichlorobutane

In the first molecule, one atom of chlorine is ditbted in, and since the molecule moves around in
3 dimensions, and it's attached to the ONLY carlibdoes not need to be “numbered” as
1-chloromethane, as it has to be linked to thaglsinarbon.

In chloroethane, since the Cl is attached to accagtom, and since the molecules can turn, eithwdc
be the “first” or #1 carbon atom, so it too does meed to be “numbered” as 1-chloroethane.

In the 3rd molecule, the chlorine is on one ofehd carbons (as opposed to be bonded to the geortral
second, carbon atom. This is called 1-chloroprepdhthe carbon was attached to the central ¢arbo

atom, it would be called 2-chloropropane.

In the final molecule, there are 2 added chloriaesl they are attached to the first and secondonarb
atoms (counted from the right). This is called dighlorobutane.

The 2 chlorines (di) are attached to the numbeardlLraimber 2 carbons, of a butane base chain.
If you call it 1 chloro, 2 chloro butane, that échnically improper, but clearly is understandable.
We use di for 2 of the same additions, tri for éxrand tetra for four similar additions.



Alcohols

To form an alcohol in organic chemistry we haveydrbcarbon to which an —OH group is added in.
This —OH group is NOT a base. Bases are ionic camgs that dissociate in solution, putting the
hydroxide ions into solution. The hydroxide ionssblution make a base. When an —OH group is
attached to a hydrocarbon, it does not dissoamselution. The —OH group does not form a
hydroxide ion. The molecule stays intact, and ®an alcohol.

The alcohol that we are most familiar with is theckthat is in wine and beer. That alcohol isexll
ethanol. Ethanol has the “2 carbon prefix” plus #ificohol suffix. With 2 carbons, the —OH group ca
be attached to either carbon atom, and the samecaielforms. There is no need to number the carbon
atom that the —OH group attaches to, until its gxtaent is actually going to make a difference.

11 A
CHs-OH CH-CH~-OH [ ¢ [ ¢ |, H—C—C—C—C—0—H
AR

The two smallest alcohols are methanol (one carnd)ethanol (two carbons). The third alcohol is
called propanol, and the one here is actually 2gmol because the alcohol —OH group is attachéukto
central carbon rather than a carbon on the enldeohort chain.

In the fourth alcohol shown, 1-butanol, the alcojn@up is shown in red attached to the first carbon
the right. The bonding there is clearly shows thatcarbon bonds to the oxygen, and it is the eryg
which bonds to the hydrogen. Since we already kiinatvoxygen makes 2 bonds, and in alcohols the
oxygen always has a hydrogen atom partner, itenathown just as an —OH group.

It is “really” an —O-H group.

Ethers

Ethers are neat molecules that contain an “oxygelydy’, that is a single oxygen atom that joins
2 hydrocarbon chains together. To name an etheename the side chains in alphabetical order.

CH;—CH-O-CH

This molecule is called ethyl methyl ether. Theyegroup is the 2-carbon chain at left of the cxyg
the methyl group is the very short single carbaoairclat right. The groups are named in alphabetical
order, not necessatrily left to right.

If both sides of the ether contain the SAME sizdrbgarbon chain, rather than say methyl methylrethis
proper to use “di-methyl” ether instead.

At left is dimethyl ether, at right is diethyl etheBoth have the “oxygen bridge” holding a pairatiyl groups.

CH;—O-CH; CH;—CH,~O—-CH—CH;



Ketones

Ketones contain a double bonded oxygen to a carfbbe.carbon is attached on both sides to other
carbons or what are called “R” groups. R is falical, but R means hydrocarbon groups.

At right is a simple ketone, with 4 carbons. H H O H
It would be called 2-butanone. The “2” is necegsar | ||
because the ketone group is attached to the H—C—C—C—C—H
number 2 carbon atom in the short chain. | | |
“But-" is the prefix, because there are three cashio H H H

this chain. Finally, “-anone” is the suffix forkatone.

2 more ketones are shown here: propanone has @nzarlsince all ketones have LT
the oxygen double bonded to a carbon that is ldczgatrally in a molecule, it H—C—C—C—H

“must” be on this central carbon, so it does n@d® be numbered as 1-propanor |_|| |I|

Just below is 2-pentanone. The ketone double libagriggen is attached to the second carbon in this
chain. Note that in all cases, each carbon ate®heonds. This is true throughout organic chemist
This WOULD NOT be called 4-pentanone, we ALWAYS nbwith smaller numbers than larger.

-

H
I

H

I
—C—H

|

T
I
I—0—I
)
I—0—I

Aldehydes

When the ketone seems to be hanging off the eacchéin, the difference is subtle, but a new kind
of functional group exists. An aldehyde has a eanwith a double bonded oxygen, but the difference
is that this carbon is at the end of a chain.a#t &n “R” group attached on one side, and therajust
hydrogen off the other side. This is a terminalkd of the chain functional group. Examples Welo

A commonly known aldehyde is formaldehyde, fromltgy class. That is its O
old fashioned name. We call it methanal, for Iboaraldehyde suffix. //
The next larger aldehyde is with 2 carbons, heheename ETHANAL, H C--\
for 2 carbons, aldehyde suffix. H

hydrocarbons, and do not need to be numbered,

The aldehydes are named by the chain length of the H 0O
as the aldehyde is ALWAYS at the end of the chain. I I/



The aldehyde at right is a 3 carbon, propanal.niloerics are needed for
aldehydes, all the aldehyde groups must be onrtie&bon in the chain.
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Organic Acids
Acids were covered well in our Acid Base sectiorloémistry, but these acids are different. They

release hydrogen ions in aqueous solution, bupdnethat is not the acid is a hydrocarbon chatinera
than a single anion or tiny polyatomic anion.

The most common organic acid is ethanoic acid, whie learned is the same thing as acetic acid.

The formula for acetic acid is HB3;0,nq) and that is the same number of atoms agGOHaq) ,

but it is written differently. Acetic acid is etha@ic acid. Both are the exact same molecule tyust
different ways to imagine it. They have the sammber of atoms of each kind, but they are expressed
differently on paper.

The acid group is called a —COOH group. The carbalouble bonded to one oxygen, and is single
bonded to an —OH group. This —OH group is pathefacid functional group, and is not to be consid-
ered an alcohol, or ketone, or aldehyde group.

Examples are as follows: one carbon, two carbod tlaree carbon acids.

Methanoic Acid Ethanoic Acid Propanoic Acid
H O H H O
0 |l )
/ H—C—C—OH H—C—C—C—OH

|
H—C—OH ; bk

The number of carbons sets the acid PREFIX, anduffi is always —anoic Acid.

The rest of the organic acids you must recognieecalled: butanoic, pentanoic, hexanoic, heptanoic,
octanoic, nonanonic and decanoic acid. All haa+tOOH group at one end.

It is the “H” in the—COOH group that is the particular hydrogen thatf®the H*ion in solution,
making each follow the Arrhenius acid rule.



Esters

Esters are the nicest and worst smelling organiecotes. They always have a carbon double boralad t
oxygen. This carbon has a chain of hydrocarbantoside, and to the other is first, another sibgieded
oxygen, THEN, another hydrocarbon group.

At right is a simple ester; attached to the oxygean ethyl group, | || | |
and there are 2 carbons in the chain attachecetottter side of H—C—C—0—C—C—H
the —COO group. | | |

This is called ethyl ethanonate. Ethyl for thea?bon group attached to the oxygen, and eth (2 cen#®ons)
and finally -anoate (ester group) on the other.sitle a 2 carbon X 2 carbon ester.

0 H H

Here is a slightly different ester, with an ethybgp attached to || | |
the oxygen again, but only ONE carbon attacheti¢mther side. MH—C—0—C—0C—H

This is ethyl methanoate. | |

H H

This third ester, drawn “upside down” comparedi® dthers, is actually the ester that makes barsameh as
they do. This is the actual chemical that givesapas their odor.

Attached to the oxygen is just a small methyl groAftached to CH 3_0_ C _CS H 11
the other side is a total of 6 carbons, so thmashyl hexanoate. |

O

Amines

Amines contain nitrogen. Nitrogen can make andtrmake 3 bonds. The amine group can be added
anywhere to a carbon (like an alcohol group) aedetore are usually numbered to show exactly where
in the compound they are. Often the nitrogen atattached to just 2 hydrogen atoms.

Chains attached are often abbreviated as “R” chakms“R” chain is a hydrocarbon chain. One is the
“R” chain, a second one in the same molecule wbaldR” and read as R PRIME. In our class to keep
things simple we will only attach “H” atoms, notditibnal R chains.

Examples are...

H H H

,fH | I Ny
H_Hx H_(%_NHZ H_I:I:_I:I:_NHZ CH-CH,CHCH
Mahamine ethanamine 2-butanamine

Above are the functional group for amine®H,) attached to a generic “R” grouping, and threenasui

The fourth molecule has a 2 in its name that isiireq. This “2” is for the fact that the amine gpois
attached to the second carbon in the short 4-cazbaim.



Amides O

Amides are similar to amines but with a clear défece.

The carbon that attaches to the -\jfoup must also be attached to an H
oxygen by double bond. This is shown here; thedrgcan be of any S
length, and the amide is named by the R group. R

Amides are always at the end of the chain, beciitisey were central, H
the carbon attached to nitrogen and doubled to exygn only make one
more bond, it CAN'T be central in the moleculezain only bond on one side.

Examples here are the one carbon amide, the tvbmicamide, and the four carbon amide.

0 e Tt o
| H—C—C, H—C—C—C—C]
H™ "NH, H o NH; H H H  NH
Methanamide has 1 carbon Ethananhds 2 carbons Butanamide with Barzs

Methyl, Ethyl, and Propyl Groups (etc.)

More possibilities exist to make our organic molesunore complex (and fun to name). Also able to
attach to hydrocarbon chains are shorter chainsllysl, 2 or 3 carbons in length, but any sizeugrs
theoretically possible. Long chains can attacesters or ethers as well.

A molecule of methane is GHA molecule of ethane is GHHs;. Propane is C¥CH,CHs.

By removing a single hydrogen atom from each, #&s¢ of that group can attach, and these are called
methyl, ethyl, and propyl groups. —CHs —CH,—CH; —CH,—CH,—CH3;

Where the missing H atom opening is, that is haeséhgroups bond to other chains.

These groups can attach to longer hydrocarbon shairfunctional groups, alone or in pairs or even
groups. We name them alphabetically, and by nuimdpéine carbons in the base chain.

This molecule at right is called methyl propane;eaese there is a
methyl group attached to the central carbon ircarBon chain |

(the propane part). The LONG bond between the yhgtioup and H—C—H

the propane part is just a diagrammatic extension. H H

In a three dimensional molecule there is less distoof shape. | |

That bond is quite like the otherC bonds in the molecule. H—?—?—?—H
H HH



At right is a hydrocarbon with a 4 carbon chainthviivo
methyl groups attached.
This is called 2,3 dimethyl butane.

The 2,3 are indicating that the two methyl grouipach
to the second and third carbon of the butane chain.
We say “dimethyl” rather than 2 methyl, 3 methy},formal rules.

cH
CH3CH,CH,CH,CCH,CH;
|
CH,CH,CH3

Above is a much bigger branched chain hydrocartidre longest chain is 8 carbons, left to right, dow
and to the bottom right corner. That means thaheoted from the 4th carbon (the only C with no
hydrogen atoms next to it) has a methyl group ataowkan ethyl group to the right.

This is 4-ethyl, 4-methyl octane.

This last one is 3 methyl,1-hexyne. The methyugre attached to the H
third carbon in a chain that has a triple bondhenrtumber one carbon. ’
. . .. . C3H7—C—CECH
Multiple chains can be attached, and get prefidkestti-methyl, l
or 2, 4, 5 tri-ethyl octane, etc.
CHs;

Organic Reactions

There are many organic chemical reactions to leabout, but we will focus

on six of them. As a reminder, you already argpesgpd to remember these...
synthesis, decomposition, single replacement, dorgglacement,
combustion, and acid base neutralization already.

Organic Reactions you need to learn are called
ADDITION, SUBSTITUTION, ESTERFICATION, POLYMERIZATON,
FERMENTATION, and SAPONIFICATION.

Here goes...



Addition Reactions

When an unsaturated hydrocarbon (alkenes and akgoenbine with halogen molecules,(El, Br,,
or I;) they can join, or be added together into a biggelecule.

A double bond will open up, allowing a pair of a®ito join the molecule. For example, ethene can
open up under certain chemical circumstances dow al halogen molecule to join, one halogen atom
per carbon, as follows:

H H Br B
\ 74 HOL r

NOTE: one bromine atom joins each carbon thatpeasof the double bond that broke open. Both
bromine atoms would not join just one carbon, [whiould form the compound 1,1 di bromo ethane].

This addition process would work with a triple basening up to become a double bond, allowing a
pair of atoms to add into the original molecule.

Addition works only with unsaturated hydrocarbaossd only will allow for the addition of 2 atoms &ac
time. Trying to add a single atom would leave @oa “unbonded”, which would be so unstable that
the reaction would not likely even happen.

Substitution Reactions

If you have a saturated hydrocarbon (alkanes) aartted to add in some atoms (halogens are easy to
use), the alkane could not accept more atoms ret@dmpound, the alkanes are SATURATED, all full

up. Rather than add the new atoms in, they cawalhydrogen atom to be substituted out to make
room for a new atom.

This works only for ONE ATOM per reaction. Watcbvinmethane takes in chlorine through four reac-
tions, and forms new halocarbons each time.

CH+ClLb — CHCl + HCI
CHCI + CL — CH,CI, + HCI
CHCl; + Cl, — CHCk + HCI
CHCl; +C, — CCl, + HCI

One atom of chlorine at a time can_be substitutealthe alkane. Each time the bumped out hydrogen
finds the “lonely” chlorine atom left by its twin.



Esterification Reactions

The formation of esters is wonderful, as many ehttmake our favorite smells, such as banana, berry,
flowers, etc. To make an ester, this is the simplsion:

Organic acid + alcohol— ester + water

Water is removed by this reaction. When wateemaved in a chemical reaction, this can also be
called a hydrolysis reaction (the removal of watévlany reactions are hydrolytic, but this is nattpof
our course, just interesting!

If you combine:

hexanoic acid + methanol —-> methyl hexanoate tewa

0
i
Hg[:_CHg_CHg_CHg_CHg_C\ + CH3OH

OH

CH;—0—C—CcH
Water + 3 T 511

O

Methyl hexanonatevisat makes bananas smell like bananas.

Polymerization

Poly means many. “Mer” means units or bodies.olymer is a long chain of repeating units, all bond
ed together. Many plastics are polymers, suctogethelene, polyester, poly vinyl chloride, Keylar
Teflon, polystyrene, etc. Normal polymers, suclpalyethelenes are about 2000 units long. Thewfor
fibers, that weave together, creating a varietglatic substances.

Chloroethene is a compound that can be indtewbdeak open the double bond between
the carbons. If this happens to many chlorersls, all at once, they will all form chloro
ethane, and link up, one right after anothexattng what we call PVC, also called

poly vinyl chloride plastic (white plumbing p@j

r—o0— T
I
I—O—0

H H
Three units of chloroethane are shown linked herglat. The | |

bonds off the right and left are openings for tieigeating —C—C
polymer to continue to grow. Polymers can be oleagth. |l| (|3

i
7
H

O—O—I
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L
| H ClI



Fermentation

The process of fermentation has had profound eff@ctall societies of the world. Since being
discovered, man has been making alcohol to consudiis has led to the gamut of celebration to
disease and death, social and religious experignogslence, to temperance and outright banning, t
boot legging. It's all organic chemistry to thassucated enough to grasp it. You are that brigtt a
that educated.

Sugars can be broken down by yeast, in a non-areoleirgy release, called fermentation. The waste
products of this energy producing reaction are @audioxide and ethanol, the alcohol that people
consume. Proper balance of sugar and fruit fla\ard time, will yield cheap or very expensive
champagnes, and other alcoholic solutions.

Although this is very well controlled by humansgytstill need the yeast to do the real work! They
provide the enzymes that break down the sugarde¢ase energy. It's the waste products of theirs
that are what humans are seeking!

ENZYMES

CsH1206 » 2CQ + 2GHsOH

We will use the fermentation of glucose to be owameple. Many other types of sugars like fructose,
maltose, etc. are fermented, the balancing is coated and we’re only peeking at fermentation.

Saponification Reactions

If you misspell this reaction, and type the firstif letters this way: S-O-A-P, you realize thas tieac-
tion produces soaps. It's that easy, and thatditt

A triple ester combines with three strong baseg 8siKOH) and yields a triple alcohol plus SOAP.
Soap reactions are fairly complex.

o)
| CH,—OH
C—C—0—R
o)
[ CH—OH + SOAP
C—C—O—R + 3NaOH ——m»
o)
| CH,—OH
C—C—0—R'
TRIPLE Strong > TRIPLE
ESTER + Base ALCOHOL + SOAP
(note the (glycerol)

ester groups)

Learn to recognize the TRIPLE ester, TRIPLE alcarm REMEMBER SOAP = SAPONIFICATION



Amino Acids

Making amino acids are also a bit outside our ¢lagswhat they are is not. Amino acids make up pr
teins and all of the most important chemistry ving organisms. They combine an amine group com-
pound with an organic acid. This slide is from ithiernet, and is excellent in simplicity and dhari

Open your brains up now...

H H

H-N—C—C-OH

Amino Group Organic Acid

Hydrocarbon Group

VOCABULARY WORDS...

Isomers: isomers are organic molecules that shwaaet chemical formulas (also called molecular for-
mulas), and therefore have the exact same numb#re same atoms in their individual compounds, but
they have DIFFERENT STRUCTURES, which also givdiedint properties.

Examples:

Butane can be drawn as a straight chain, or aareched chain. The straight chain can be called
n-butane (for normal). The second compound cacabed isobutane (isomer of butane). We call them
butane and methyl propane by IUPAC formal rules.

H H H H H H H
T S e
H H H H :_ c—:
.
Hexane with 6 carbon atoms has 5 isomers (trydadnem!)
n-hexane 2 methyl pentane

3 methyl pentane 2,3 dimethyl butane 2,2 dimethyhbe




Isomers, continued

Hydrocarbon alkane chains withd&,, have 75 isomers. sgH4, has 366,319 isomers.
CsoHez has an incredible 4,111,846,763 isomers! (tHaifdIONS!) They have not all been made,
but they are all possible!

Imagine adding in a few halogen atoms here aneétloerfunctional groups, or multiple functional
groups. Organic chemistry is ENDLESS!

Other important isomers include how ETHERS and AHTID.S are isomers with each other. Count
the number of carbons in the ether (both sides)laaitds how many carbons total up in the alcohol.
Examples:

Dimethyl ether (2 carbons) = ethanol Chemical Formula £i1sOH
Methyl ethyl ether (3 carbons) = propanol Chemical Formula £§HgO

Diethyl ether (4 carbons) = butanol Chemical Formula f&,,0

Ring Hydrocarbons

Besides chains and chains with functional grougdrdtarbons can form rings of various sizes, sal; 3,
5, or 6 or more carbons all bonded together witlylsi or double bonds. Various functional groups; m
thyl, ethyl, etc. groups can also bond. This isin@ur class, but really neat and important gaoic
chem as well. The prefix cyclo— is used.

H Cyclopropane H H
H. |
e i H—C—C—H
™~ c” Cyclobutan:
o TH H—C—C—H
H
H H H
Hz H2 \Cf
P8 /N
/ \ Cyclopentane _C—- —C-
|

|
H,C CH _C- —-C-
2 \ / 2 \ /
E Cyclohexane C\
2 /



Benzene Rings are extremely important to organgémrchut again, not to our class. This is optional b
worthwhile.

Benzene is a 6 carbon ring structure with altengatiouble and single bonds. These bonds “resonate”
back and forth with each other constantly. Theyaadf there are always 1% bonds between each
carbon (but this is complicated to describe here).

The benzene rings combine to all sorts of groujpstamther rings.
Below are a variety of ring structures (there aians more!). Enjoy.

o oy

benzene naphthalene benz[a]pyrene
OCH,
o o
| I
CH OCH, HC CH
benzaldehyde anizole vanillin

ﬁ 0 At left is NOVOCAINE, what your dentist gives yothen
N you need a 1_‘i||ing. You_should recognize tafsthat
|/ ~ o molecule, with all the hidden carbons & hygkn atoms.
NH2

At the bottom is epinephrine, the chemical thas getmped into your blood when you are confronted
with a wild dog about to bite your leg, or when ygrt nervous before you take your first high dive!
Double bonds, alcohols, amines, benzene rings,¥ac. recognize it all too, even if naming this lkyn
molecule seems difficult. It's all just C, H, O, Ahd some single and double bonds.

Organic chem is every where! OH

=T

HO

HO



