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Flipped Classroom for Active Learning

°
[} H : For clickar question voting, go to:
* Daily worksheets Dr L, e, Co Py . T
° Dr. Laurie S. Starkey, Cal Poly Pomona

Chapter 13 Ethers & Epoxides Part 2 — Practice Problems

')
Le a r n by DOIng El]"lulicl the major product, and draw the mechanisin.

{,&;_. @ CH:ONa HEO NHS

!/ )
L+  CHOH

* Model problem solving 10 & more e

Which is the stronger acid? Explain briefly.

B) H,0 is the stronger acid because

. De m O n St ra te ti pS/t ri C kS EI Predict the major product, and draw the mechanism. HO  is less stable than HEN-'
(9]

B - g HESOL X 1< 11 e . " .
Predict the major product, and select the correct mechanism step. A 8o ©) NH-‘ is the stronger acid because
K/ CH;0H H,N" is more stable than HO".
H>S04 . .
_— D) NH; is the stronger acid because
CH,OH MeO  OH A . H,N" is less stable than HO".
A) . ey |
Me~ O H : - i
©. H Which represents a logical disconnection in the retrosynthesis
- 3 o ey - 5 a0 5}
Meq_ O|"‘|‘\ CO " EI Predict the major product, and describe the mechanism, of the given target molecule’
B) d y /*@ ‘& 1) LiAlH, S
Me” “H “CHLCHs 51 oF =~ —

A) Protonate, attack, deprotonate

. A)

U Me ,t’j-\..""’

\_/-O ““‘-\. u
©)

B) =
o oue B e D oo S
T D) Deprotonate, attack, protonate E) H\/ S~
D) [ E) Attack, protonate ]
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Flipped Classroom & “Clicker” Questions

* Engaging — when you click, you are invested LLLI
Capable
* Encourages student participation — discuss Chemists

with a neighbor (think/pair/share)
 Discuss common mistakes

* Can be used creatively (e.g., study tips)



To prepare for an organic
chemistry exam, what is the
best use of my time?

A) Watch YouTube videos. 2\

A of X
‘yB) Work on textbook problems. :H;i
X X *

C) Rewrite my notes. Pa.'s:n'vﬁ-
D) Rewatch the Educator lectures. Fns:‘;u ve

E) Attend office hours. & o+ Gbucsl'invxs?

lecture z:rnrfcshu-i }‘ﬂb""’k

prode S



“Clicker” Questions & Worksheets LOCAL

Active-Learning Resources can also be found here: organicERs.org | MERLOT org

Clicker Questions:

Library for Organic Chemistry Active Learning

Created by Laurie Starkey, Professor of Organic Chemistry at Cal Poly Pomona
To contribute materials, please contact Laurie (and thank yvou!) lsstarkeyitiepp.edu

see also: student motivation resources

Bonding/Structure, Acid-Base,

Nomenclature

Lewis Structures & Line Drawings
Resonance & Hybridization/3-D
Acid-Base

MO Theory

Physical Properties

MNomenclature

Sites of Unsaturation (DT}

Conformations of Alkanes & Cyclohexanes

Stereochem, Radicals,
Study of Reactions

Chirality & Optical Activity

R/5. E/Z Nomenclature
stereochemical Relationships
Radical Reactions

Thermodvnamics, Kinetics &
Reaction Coordinate Diagrams

Carbonyl Chemistry

Aldehydes & Ketones
Acetals & Protective Groups

Alpha-Carbon Chemistry

Enols & Enolates

Substitution & Elimination
Alkene/Alkyne Reactions

Substitution Reactions (Snl/Sn2)
Elimination Reactions (E1L/E2)
Substitution vs. Elimination
Dehydration of Alcohols

Alkene Additions and Oxidation
Alkyne Reactions

Synthesis Strategies (Klein Ch. 11)

Conj. Systems, Aromaticity

Conjugated Dienes (Diels-Alder, 1,2/
Addition)

4

Alcohols, Ethers
& Epoxides

Alcohol Reactions

Grignard & Hydride Reagents
Epoxide & Ether Reactions
Alkoxides & Thiols

Syntheses Involving Aleohols

Additional Topics

Amine Reactions & Svnthesis



https://www.chemistryconnected.com/local

Textbook Problems = Formative Assessment

* |f you value it, assign points to it... LL1]
and then students value it! Sapable
emists

* Encourages self-assessment and
use of Solutions Manual

* 25% of course grade based on
In-Chapter (SkillBuilders) and/or
End-of-Chapter Problems

4

Exams m Homework Reflection



Course Credit for
Practice Problems

Cultivating
Capable
Chemists

Name:

End-of-Chapter (EOC) Problems

20.350
2036
2037c—¢
20.38a—«

Whan a fir tree is damaged by
an irgact, tha wee defands impalf
by praducing a compaund that
mrATiCS an insect hormone, thius

cisrypting the neact’s abality
1o undergo metarophoss
(Le., proceed through its

dewalopmental stages)

Problem 20.31 (SB 20.2)

20.42ab**

2044 a-h (zkap )
20.45a—d

2046 a—h (zkip c & )
20.47

20.48ab™*
20.49A-D
20.50a—f**
20.52ac**
20.54%=*

20.55

20.56*

20.58
20.59—-
20.60
20.61a—e*
20.62ab
20.63
20.65
20.70
20.71

20.1a-f
20.2a-f
20.3a—d
204
205
206
20.T*
20.9ab

hand-written only

Signature:

Organic Chemistry IT CHM 3150, Dr. Laurie S. Starkey, Cal Poly Pomona
Ch. 20 (Klein-Starkey): Carb. Acids & Derivatives, Textbook Problems Cover Sheet

By signing, vou are confirming thai the work you are submitting is vour own.

hand-written problems & WileyPLUS

For hand-written work, students need to do at least 40 problems for full credit. You are expected to vze the S5M to
self-grade your hand-written work, and it should not be emror-free or without corrections!  Students who simply copy
answers from the Selution: Mowual and submii them ar their own work will not earn credit on this assigrment In
WileyPLUS, there are over 300 points that can be earned (~2 points per problem). A WileyPLUS score of 80 or higher
will earn full homework credit. Partial homework credit will be given for scores below 80.

To earn 10 points course credit, you must write and sign your name above, check one of
the boxes below, and submit this page to Gradescope. If vou worked problems by hand on
paper (or tablet), complete this cover page and include it as the first page of the pdf vou submat.
Uze Genius Scan {or equivalent app) to convert your handwritten homework to a clean, readable
pdf: please crop your pages and apply a Black & White filter.

Handwritten and/or WileyPLUS problems? Please mark the appropriate box below.

-‘m I .

What these pears 3/l hava
n commean ts the butyl
acctate that contributes to
thielr fragrance and flavor.

WileyPLUS only

Suggested Ch. 20 problems *Mechanisms and **Svnthesis (good fo work on by hand)

20.10adf
20.11 a1 (skip g)
2012 c-h
20.13a—<c*
20.14*

20.15a—F
20.16ab*
20.17a—d

In-Chapter Problems (includes SkillBuilders 20.1-20.3)

20.183—c*
20.19a—
20.20a—d
2021
2022
20.25*
20.24a—d
2025

2026a—
20.2Th**
20.28*

Ants produce the simphest
camboxylic acid, formic acid

2072
2075
2074

Lrﬁ

[ yos want to be s surgeon,
you will fave to karn various
sutiring tachniquas, such as

b 1 e this squara knot

Problem 20.65




Provide a Supportive Learning Environment

How my students feel about Organic Chemistry
(and how they feel about me) matters! Why? ]iii[

. . . . Capable
 Emotions drive our attention, memory, learning Chemists

* A student who is unmotivated or has a negative
view is likely to give up when they hit a roadblock

G.P.S. of Motivation (Motivate Lab, BCCE 2022)
v" Growth Mindset

2~ N
v' Purpose &a Relevance (®®
v" Sense of Belonging I~

See also: Affective Domain, Emotional Intelligence, EQ



https://www.chemistryconnected.com/MotivationalGPS_BCCE2022.pdf

Study Habit #1 - Make Flashcards
* Created from YOUR notes/textbook

* No limit to topics (homenclature...)

* Variety of skills (missing product/reagents/substrate)

* No tech needed, so offers ultimate mobility 3
* Can remove cards as proficiency improves Productive
Students

 Cards can be shuffled (final exam prep.)

* Future use: stack can grow in Organic |l, good
review for MCAT, DAT, PCAT, grad school exams...



Every new reaction .
creates THREE flashcards —

& 1I".I 3 -~ an h %
skill = recall reagents
f Pcc
skill = predict product 5 é é

skill = retrosynthesis
L7 7 I .

_ | -
Skill belng developed: I-H-t-H-I-t-I-G-H rapid pattern recognltlon E‘
7 ———SEL . A U 7T . B\ >

oy
Hg




Study Habit #2 - Join a Study Group

Organic Learning Community (OLC)
» Self-formed groups of 3-5 students

* Work on o-chem with your group 1 hr/week

* 1 point credit for weekly report w/selfie pic  p,oductive
(7 points max. out of 500 total points) Students

e Opting out won’t hurt grade (not announced)

* Positive feedback blew me away! Testimonials



https://chemistryconnected.com/courses/syllabus/syllabus_3140.pdf
https://chemistryconnected.com/courses/o-chem_whattoexpect.pdf

Study Habit #3 — Metacognitive Reflection

Exam Wrapper Assignments
* Survey given after each midterm exam (x3)

e Students reflect on...
v' how they prepared
v' what mistakes they made g
v how they will prepare differently next time  Pproductive

e 4 points for survey + 4 points for corrections  Students
(16 points max. out of 500 total points)

e Students ask LOTS of questions now!
(regrade request feature in Gradescope)



Study Habit #4 - ENGAGE with Textbook

Me, “Textbook problems, textbook proRLems..."

Student, “What do you mean?” Me: ta

Better to be more explicit: “Try SkillBuilders 7.8 & 7.9”
Also, show the class where to find eBook, TOC, SSM...

Chapter 7
Alloyl Halides: Substinution and Elimination 329

REscCLIor

7.1 Incroeduction to Substioution amd Elimination Reactions

L2 Nomenclature and Uses of Allyl Halldes
1.3 The 52 Mechanism

Skifiguitder 7.7 Prawing the Mechonism qnd Predicting the Product of on Sp2 Process

1 Intresduction o

SEITULIEsn drul
- . 33
Elimination Reacticns Silliguitder 7.2 Drawing the Transitfon Stete of an Sy fign
Chajpte 27
1.4 52t Nucleaphilic Strength L.__ " ) ,‘,., =
1.2 Momencdature and Uses of Alkyl - ' skillBuilder 1.2 Drawing the Lewis Structure of a Small
. o =
alides .3 The E2 Mec hanism fpperd b Lst ot S11801des ara Molecule
LG stahbility of Alkenes
L epie e L . . . Appre s B st ol Biolivs aod Wenldlinks e
} The 5M2 Mechanism 335 1.7 E2: Regiochemistry and Sterecchemistry Pl Rk .
|Fagd Cowacived | SHEd Comadrie T 3 Dt i ek b 34 Ivmrmissrov | T i Onre e
LkillBuitder 7.2 Predicting the Regiochemical utcome of an J feree Tablees for Rwsl RRR whmmrzme | wrmelsheasdta | rewsainn e | o S emeg
. Lale __ nomns ; A
7.4 SN2 Mucleoohilic Strength 343 il Bl 4 Predicting , ical @ f el v — ‘""“I'"'"“"
- Foada __awsens et L, e
. o . e ShillBuitder 7.5 Predicting the Product of an E2 Reoction fazary E Bﬂﬂk o1 = il dol e B " ‘; :E “
B The Wechanism 45 | - g O T T i
7.8 Competing Pathways: 5,2 vi  E2 scbase i '
& Stahility of Alkenes 148 7.9 Unimolecular Reactions: SN'I and E1 Zradert Swdy Gace and Zelats s Mands kil Id lcul I1ch
e SR SkillBuilder 1.3 Calculating Formal Charge
SkitlBuitder 7.6 Drawing the Mechonism and Predicting the Py S
7.7 E2: Repiochomistry ang e Py -
coE ! 149 7.10 Evaluating Competing Reactions and Predicting the Majoq
Sterenchemistr Y [ 54 Blup U Dukyres ez spo o Bap 2 Dubarme e rusdar ol Hep? Cewgn o karvd duagz B
SkitlBuilder 7.7 Predicting the Products of Substitution ond E o reTkar St & st b AT Fu e shar
- LI T Inta cow. fw
.8 Campeting Pathways: SN2 wvs. E i Holides HIA T USETH S 200K PraEs H__,/f.:'f fs T b ! c{"'ﬁ' .-::‘;1 nn
L= L I8 L = = Fa r - L Pl R L .-- L . e P
211 Substitution and Ellmination Reactions with Other Substr / e « vmnk HEHACH] miane shvems
H o T
3 Unimolecular Reactions: SN and E1 G2 7.12 Eynthesis Strategies e £ "
LkillBuitder 7.8 Performing o Retrosynthesis ond Providing o /
7.10 Evaluating Competing Reactions and (s of on Alkene Ta . ’ . .
T W " o 10 Alientiier 72 Beirarvithuesis veo frtbesis o s skillBuilder 1.4 Locating Partial Charges
edicting the Major Froduct Reactions -2

7.12 Solvent Effects in Substitution Reactions

1 Substitunion and Himination - oy -

I\"
Productive
Students



Demonstrate Online Homework Drawing Tools

ldentity reagents that can Be used 1o accomplizh the following transtarmation:
Br

~ - .?.H
[ = L’ +  [Enant.
gy

e

add an adaitional step fo the synthasis, cliick on & reagent tiie. U'se the eraser ool fo ramowve & step.

Select the appropriate reagents to achieve the given transformation. There may be more than one comect
solulion. Click on the afrow and then click on the reagent(s) for the first step, or drag and drop the reagent. To

n the drawing ghven below, assign the prority (1. 2, 3. 4) of @ach group around aach chirs
cenler, and lhen deterrrine the conliguration of each chiral cenber by adding an & or 5 labsl 1o
tha carbon slom. You c3n use the eraser boal io remaowe any abel. Noha ths .'9.'.\3'.1]'{1;' sharfcut:
press ? 2, 3 4, R ar5anthe kepband I aod the Nﬁ’E\ﬁ_ﬂL\'lﬂ‘lﬂ\g lahel fa a selacted slam

@ @
@

O]

@ [ UBH I | [1)RCOH | '
IL{IUDK [LI:u.RGDR“sz‘. MacH| |21 | |5 l HE: l
@ 11 HgiOAch, HOr
[2] Nl | Br;, HO| | NaCEr Lcnn:. H;Sllhaatl
Br 2H
MaZEt '{-ul

”Br

15)-1,2-dibromo- 3,3-dimethylpentane

® @

Br
Br

CEEE

l'

Add curved arrow(s) to draw step 1 of the mechanism. Modify the given drawing of the

product as needed to show the intermediate that is formed in this step.

Final Answer

' Ny

g 0
o H H—Br — &l H
S \
e Ma
N ,
4q

Lirate & Lewis structure for the following comgound:
CHACHER

To odd' a bend, click on one mlom ans drog the cursar fo the ather chom (repeat this
process bo reke o goubie bood or g Cisle band]. To add o lore g Ciok o on oloo,

L dray unlil a kane pair is wisible, ond then refeose. For more instrackions, dick on lbe ()
bution Nole: Bond mmgles ove nol refewant when drowing Lewis slrocfores, so Lhey
can be ignored for this probiem.

SERRNEE

AY




Demonstrate Online Homework Drawing Tools

Diraw bath chair conformations of gs- 1, 3-dilsopropylcyclobexane and identify the more stable chair confarmation.

Begin by drawing the MORE STABLE chair conformalion of the compourd:

[e] (1) (ree] (68 (v24] (Pr] (R] [coR] (cHtion] [or] (ct] [er] []

@
©
@

Draw a Newman projection of the following compound as viewed from the angle
Drraw a Fischer projection for the following compound, placing the -CO4H gr indicated:
H H
OH O
; -
H -
OH OH :
To place the same group in multiple positions at once, shift-click to select multiple boxes. Try using “9
the 2D button to explore your Fischer projection as a three-dimensional molecular model. Cl Br
Begin by rotating the front andfor back carbon positions to build the appropriate
@ Mewman projection framework (click and drag on any box to reposition it).
© [CHs| [CH.CHy| [n-Pr| [-Pr] [tBu] R @®
® f @ .
[CH,0H| [cHO| (OH| [coH] [cl] [Br| [H CHs| [CH.CHs| |n-Pr| |i-Pr| [t-Bu| [Ph| | R | |COR

cH.0H| [cHo| [oH| [coH| [ [Br] [H]|




Beyond the Chemistry Student...

* Future Doctor? Pharmacist? Teacher?

* Future Chemist who doesn’t yet know it?!
* Future Brewer? Activist? Senator?

* Future parents? School Board members?

(J
* Consumers, voters making informed decisions. ‘),”

. , , Engaged
College experience can be transformative. With citizens

faculty mentorship, it can lead to self-discovery.



Beyond the Chemistry Student...

Wisconsin Idea

Education should influence people’s lives
beyond the boundaries of the classroom.
%
Engaged
Citizens



Weekly “Friday Five” Reflection

1) Describe how you spent your time working on
Organic Chemistry this past week.

2) Describe your plan for working on Organic
Chemistry this coming week.

%

3) The 3" writing prompt can explore... Engaged
Citizens
Medicine
Careers Earth Da
& Health Y Natural
History NCW & Cannabis Products

Volunteering Chemistry Synthesis



Weekly “Friday Five” Reflection

Threuganus histony, humans bave cewsen many practica purpeses for fagrances: pefumas concee
by odors, eszentisl cils provide relasing sromatherszyg. and pleasart-smeling soape and shampoas
are AppEs ing 10 use Plague clecrans m the 18008 thaonzed trar miasmas, o tue amell of decom-
positan, was tic cuse o tha spread of the Back Deatn, To protest themsclves while treating the
sick, thay would plave aromat e herbs ard fowens in the beake of their masks to combat tre soors of
dizeaza and daca

[T WorldLinks Fragrances and Perfumes

It cartainly gend ackics ta s and svall tha rosae® as gau go tarsagh i, Such a paasa baraf s
your menial health by providing an oppertunity for refaction. Smeling roses m ght alsz inooase
sur apprecistion Tor orgare cherriuly, seceuss oiganic molecules s egoonskde for most o e
odoes wie encalntar eack dayl Fragranzes can have 5 framancious imoact on our mircs and baoo as
They car necrease odr appette, or they car turn gur stomack and make us sick. & cetain odor might
wicke images of & holiday or & Tavorite meal, or cause you 10 mecal a childbaon marosy In sach
case, a molooule on mone like'y, 2 comples mistars of malzculzs is intzractieg wth odor eooptoes in
your ross anc s iy oewerlul sty wopour brain, boesponss, ae enotioral reaction might be
tgaarad, or pariaps your mouth wall ssart watanng|

Wase fragranas & & campion
mEhine of organs compeunds,
w b tien Al sheres, wovi

can procuce affordable aromas, desgn rove! fragrances, and dewveloo slteratives to products has-
wested tram animal sources. Cragrances ane nat only usac to rake sedfumes and colagnes fard air
'FI'C‘:-'IEI'IE'TE ang scentad cand I:S...]. bt t'lc‘:f are HI‘SU quies Lo M=y Ft‘lb'J"dI are dl'd nousenc ."
oroclusis

MMM BioLinks The Opioids: Miraculous and Murderous

e

Litas o
or thousands of years, humars hawve used apium far its pain-releving, sedative and euphoric r

efizchks. The natural substance s cbtamed from the unrpe seed pods of the poopy plant, and it
is traditionally smoked by users. Dabng bock to ot beast 3400 BT in Mezopotamia, opium was
widely traded aoross the workd. 95 use is documented throughout history, rangng from religous
rituals to medieval medical boaks to opum dens. Pappess can be faund adoming Lgyptian,
Grezk and Boman gods m anciznt mages and statues. The biologically active companent of
opium is the compound momphine, named after Morpheus, the Gneck god of sleep.

Morphine and similar malzouales [sudh as heroin, codeine, and f=ntanyll, are members of
a drug famdy called opicids. Moleoules in the opioid family bind to opicid receptors in the
nemvous system and black the transmission of pain signals to the bran. As a nesult, they anc
patent analgesics fpan rebevers). In addition, opicids ane krawn to 2ct as depressants [causng W mmsuate
sedation, constipation, and slower respiratony function], and at high doses they can produce 2 apartad hrlding poppie
state of cuphona. Morphine is addictive, so it is primanily used for the shortterm treatmient of
acut= pain and for terminally ill patiznz: suffermg from estreme pan. Mophone was fret isolabed from cpium n 1803, and by the
mod- 16005, it was used heavily to control pain during and ateer surgical procedures. Oy the end of the 1500s, the addictive properies
of marphine became apparert, which fucled the search for nonaddictve analgesics.

Az mertoned nthe dhapter apener, there are many techrigues that scienasts employ in the desgn of new drogs. Cine such
technique is called lead modication, which invohies meditying the structure of a compound known to exhibit desirable medicinal
properics. The known compound “leads” the way ta the development of other similar compounds ard is thensfone called the lead
compound. & story that Begns with marphine provides a good esample of this process.

In 1%25, the structure of maorphine was comectly determined. Tunctioning a3 a bkead compownd, the structure of mophine
was modified to produce ather compounds with analgesic propertes. Carly moddications facwesed on replacing the hydrowgd (0113
groups with other functional groups. Deamples induds hersin ard codene

i "\.'(;_'Ill.i. L

Morphirm

Codeine.
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Citizens

poars age, weaand T enz ol - -
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A it o’ Sz whens wi e
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makar
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M WorldLinks The Chemistry of Temp

Tetuzos are founa In many cultuees
woilawice, Many of these tattoos
hiawe cultura, socal, of religious
significance, They may be given as 4
rite aof passace nto edulthood or as
part of a religious rial, ar thay may
'II shatus or v
| rsist of pigm
anplied on or bakoe tha top layer of
skin. Pigmarts that are absorosd in
the Log |H:|u'.'l ol e in
ithe epic) ane not
auter skin = slowgh off. Pigmer
thz skin (the dan

lade: o the

i Jecpar inko

15} coma parmanantly armbecdec thara.

JTha a= kniown fattoos date
oack to 0 BC, on a glaclar
mummy [calksd fJ'zl] that was found
Intha kalian Alos, The muremified
ooy of Ot reveslad 41 tattoos
The lines that were tamocoed on his
lowser legs, lower back, wrist, ard
torso may have beer apalied for

| tharapsutic purposas Tattoos have

avaia Mahura ".r" wirdd AR been found on femala mummies

e Zalarets pimisgar 10 EQ¥Etdating 1o 1300 BC

.;u".'-n;:-ei-__m Alfaies o These anclent tattoos wears macs

orary and Permanert Tattoos

They can even e used g permanent make-up o the eyes and
Tgs. Tatteaing also serves an impartant functian when it used to
restorne featunes that were lost to aungery, injury or 1lress, After

A recanstructive breast surgery, for example, the mental well-
being of the patient can be improved when a eioo artist adds
a realistic-looking arsola,

Let’s take & loak at soma

of the crganic compaunds
used in lalleo arl. Henna

dye impmarts a reddish-broen
(::)I:J' h‘l’ll:l' i!pi)ll"“:i i Mair ar
skin, and it has baen usad for
thousands of years. Tha lasees
and stems of the hanra plant
cartaln lzwscna, an crganic
compound that undargoes

A chemical reaction wit
keratin, & protein found in

mair gno som. &Har @ casign

= drawn an tha skin using
hanra, tha hanra reacts with the s5ins kerating This reaction
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11.7 Matural Product Synthesis
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Citizens

Many significine synchetic achisvemments have been in che area af acraral produce rynshesis.
Copnpounds made by matuee we olten albactive vacgets Toc spathesis bese they aae likely v b
hinlagiclly sorive. Var thansands of pears, hamans have orad harke ] rsreadior e allodars main —---
wannds and core varous ailmenes, Theeefore, it makes
in s=arch af compenrds thar mighe have anthiaric pra)
MNtrveral prosbuce cheraver o cxauly bae—deey gaber s & «
erc.] and isnlane rhe AFEEANTE SHMANENTs TIAL 3re presen

1 0 stwmir clisilstizn, the valarile, fragrant compenents such & wopenes, might be - Lo - s
cosential il of a plertis selated  exeracrion rechriques zan he ussd o isnlare arker caomp k
B it no-dimils with veter ur baszdty. The s Jur interesting crganic compound A &
rhr:." can alan be fonnd in se3 crsamires and n'u'r.'t:mrga"uisr -
wrpanic cornpownds are isnlaed, their sonaciares are de . -
learm akout in l::hz_.'.hr\e:r': 14 and 15: 1K and WM spec
woneiey, D some caes, e durec-dimensivoal strucio :
v thie crpsmal inrerscrs wich Xorags: this powerhul eae |
Any r.|:m:.| u:mpl:-ll:ld.: I|||..I.:.r.\e icleniffed can I|'.=-!1 lae sir | m wnrldl_inks Sa.lu,'lng Lives with Azo D'_'fes
ezl Fram rhe %Warld]in's lewan oa rerpenes in Chap ;_.f’
P _ S me S B - Prizurnania is ene of the most common causes of death worldwide, and it kills mone children than any other infectious disease.
BioLinks TEFPEHES and the chEmlStr}" of Cannabis Buery pear, poeurncnla takes the lives of over 450,000 children under the age of five. Antiblotics are a relatively cheap and effective
- treatrmaent becauss mesl ises af pnoumonia are caused by bactesia, Inthe United States, mest children bove aceess 1o healtheare
Hawe you ever felt energized and dear-headed after & walk throwgh a pine farest? Or perhaps and eftective f-lactam antibictics such as amoxicillin ard amgidlling 20 pneurnonia is not a leading cause of death. Children living in
you have enjoyed a good night's sleep after having a relaxing bath with levender bath sal=? If irnpevenshod parts of the warld, haweves, are much meee lkely to die fram pneumania.
50, you have had some first-hand experience interacting with terpenes. Earlier in the chapter we
Save & IEW EMTTIPIE‘E \'Jr Terpenes |.|'|ﬂ|. are {DIJI'II'J n essentia U"S_. urll.‘l I -h 5 BIU_IrIk e Wil IE‘HI"
. ' i v . - i sen 1 [ - e el iyl e o j_/g
- 3 L -
Cannabls Plant = _‘; £ 100 R~ i .
- 4 : T PE .
\\\_ Bk L vy vy : § Sem Ay ( §oo
= - i i
| Cannabinoids | Terpenes L (I e )
= 100 identified = 400 identified H;M
///-/F.‘ % f; \\ Carnabis flowers arm covered with tim .1rl_1|:|i|:|i||irl
Ex & 5 hairs [caled richomas) that secrata a 17 aming
CBD — carnabidcl THE - tatrahydrocannabine Manoierpenes !l:lql]lblrp‘rﬂl sticky rasin, rich in organic compouncs f-lactam
[migdcinal progs rikes) [madcinal + paychaactive Tigh”) {10 carbang) 115 carbona)
| = limarsne = carpaphyllans
I_,_,-J% - : m’: :mll.llj;:r;m i Tha sstimated anaua! n'-:-.1.‘1'1_r.1'r.q fram prismania and
! | L « linalod o wifiey lower respirelony bact infections per 100,000 poopHe.
XY o 0
--’i‘:lnﬁ e J ) j‘\ The reason low-income countries have higher death rates is ir inadequate healthcars
| infrazstructure hamgers the diagnosis and treatment of preum ile to aftord treatment—hbut
. e-\ the reality behind the inequality is far mere complex. Other o lvaccines, undernutrition, a
Hemp _— Marijuana o lower provalence of breastieeding, environmental pollution, secondhand smaoke, and ovarcrowded living spaces.
< 0.3% THG g 0.9-300% THC Another challenge in treating deadly diseases in developing countries is the presence of substandard or falsified drugs in
1 the supply dhain. In 2017, the Waerld Health Organization reviewed over 100 papors about the quality of commercially available




Weekly “Friday Five” Reflection

Elementary (K-5) Resources

= Sunshine for Life

CCEW 2026 Trees and Forests: Into the Woods with

Chemistry!

Find educotional resources for this year's Chemists Celebrate Earth Week theme and
other materials for your event, including outreach activities, activities, articles, and

videos.

2ty sl vaill sneem el elens e

Middle School (6-8)
Resources

Loy gom el

Engaged

;CHEMISTS ..
Citizens

CELEBRATE

High School (9-12) Resources

= Sustainable Energy Evaluation

@D WorldLinks Organic Chemistry as a Second Language

Al this point in the course, you may be starting to appreciate
the title of the popular workbook, *Organic Chemistry as a
Second Language.” The volume of vocabulary in Chapter 5
can be overwhelming—chiral, achiral, enantiomer, diastereo-
mier, meso, optically active, levorotatory, dextrorotatory, R/S,
cis/trans—and there is still more to come! It is very much like a
foreign language. At the same time, it i critical that you learm
the language because that is how we communicate. We will be
using this vocabulary again and again in future chapters and

who read English and use American Sign Language (ASL) to
communicate. ASL imterpreters for science dasses often have
a hard time keeping up when they have to spell out unfamiliar
words such as s-t-g-r-e-o-i-s-o-m-e-1. Spelling out words also
disrupts thie flow of the lecture for the leamer. There is & grow-
ing need for signs that represent scientific terms, but the devel-
opment process is & slow ong. Mew signs must follow the
linguistic rules of ASL, and they need to consider the context in
which the term is used. The word "malecule” means different

ating Photosynthesis

s will analyze evidence to
nderstand the process of
nthesis,

Students will compare the pros
and cons of a sustainable
resource, research the cost and
benefits of the resource, and

1 P | 1 L

12025 The Hidden Life of Spices e
NATIONAL

hzotionol resources for this year's Mational Chemistry Week theme and other
{ls for your event, including outreach activities, articles, and videos.

throughout the entire year of the onga
become fluent in a foreign language, |
ply reading the written words and Ie;
We must hear the language and spe:|
our new vocabulary! To become 1|l.|.":i
we must do the same. Try making fl|
word you encounter, and say the \-\-
out loud as you study. Working with
great way to get practice talking out |
provide an opportunity for listening |
around chemistry. Using a variety l.I
writing, speaking and |-5Tnning—le;i
because we are angaging different pa|
Perhaps onganic chemistry is the |
language you are leaming. Such is 1115

CHEMJSTRY

and identify how chemistry ploys an essential role in spices. Learn more about
rical properties that make up how we perceive spices. Spices are mixtures of
b=, with some notaoble chemicals involved, including capsaicin (mokes peppers
myristicin (makes smell ond taste of nutmeg), and mony more, The structural
ces of these chemicals offect how spices toste and smell, while also allowing
0 bhe used as fobric dyes, medicines, and much more!

cbrating Chemistry (Ages 9-12) Middle School (Ages 11-13)

From Middle School Chemistry

= Molecules in Motion
Add food coloring to hat and cold water ta
compare the rate of mixing.

« Termperoture Affects Density
Use food coloring to find out whether hot water
will sink or flaat when layvered on top of cold
watar.




Thank youl! Any Questions? Isstarkey@cpp.edu

O-Chem |
Exam Wrapper

O-Chem |
Syllabus

Organic Chem Teaching Resources
chemistryconnected.com



https://www.chemistryconnected.com/
mailto:lsstarkey@cpp.edu
https://www.chemistryconnected.com/courses/syllabus/syllabus_3140.pdf
https://www.chemistryconnected.com/courses/CHM3140/Exam1_Wrapper.pdf
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