Basic chem 3 water notes:
-Common elements are H,(,N,0,0,No, My, 3, K, 3 (o
- Bonds
L> weak bonds
*+ hydroyen bords
+ \ngdrophobic [phillic interactions
o jonic bonds
o yan Yerwaaly
1> Strong bonds
o covalent bonds
> diFferences
* non-polar bonds - electyons ave shored equally
e polar bond) - elecirons are shared unequally
L polur molecvle st meons i+ has polor bon dy
- Properties of water
> (ohesion
o when wader molewles ave ottrocied Jo ench other
¢ 0kuys bedween the oxygen o¥ ont Molecvle 3 the hydrogen o ancther
L adhedion
o he aYrackion between 6 woter molecule 2 ansther molecyle
L> Sucfince dendion
* twe abilidy of bonds (hydiogen) +o hold objectd on the surfce of wader
o ex) puperclips, Cork
L tupillory ackion
> use 0F adhesion for woter mokevks do drontl  ocvons ditFerend  Surbees
> ao0d solveny
o Jdissohes polar Substunces well
1> |owtr denSiy os & Solid
o olbws Yov nuirient Yurrover
o enire lake would freeze over without this propeviy
L> high hext 0F Voporization
o allews Jwead doobsorb more hewt beVore evoporniing PYOMoting hemedSinsis

Polarity

Adhesion

The Water Molecule

Slightly
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@ ‘ L &
Oxygen

o
Slightly Negative (-)

Cohesion

Cohesion occurs when
water molecules are
attracted to each other.
As some water
molecules move up the
vessel element, they
pull other water
molecules with them.

> Water molecules

Corbon Nokes:

> major part of many orgwic ¢lewments

> carlon is Yery versitile dve Jo 3 abilily o creste 4 bonds

> millkr-urey experimen} simulekd primative earth creating molewles oF life —>
> (ow Create isomers

. ore when 2 Shruchures have o Slight difFerencein  Covmlenit
bovxé'o lending do o whole diPfermt wolecvie with ¥oastly dif Ferent funed ions

. occur when $wo molecules vary in Space arovn d  car bon dovble
bonds

- : sowmme dide oF double bond
- : opposide Side 0¥ double bond

HTHTH

Hft‘:f(‘:f c— CgH

cis isomer: The two Xs are

HHHEHH A
on the same side.

Pentane 2-methyl butane

(b) Geometric isomers

(a) Structural isomers

EXPERIMENT
“Atmosphere”
CH,
Water vapor:
Elfzctrode
%

Mrg, o
_Condenser

—

Cooled water
containing
organic
molecule:

Sample for
chemical analysis

trans isomer: The two Xs are
on opposite sides.




o enanliomer which i3 twe molecules that uve wirror jwages oF eoch other COH COH

. 2 ?
- Seems Unimpoviunt bt cam heve a huge 1mpuct 1] \
‘jH 'Q =ONH, NHzﬁ”Q ¥
- OFdm orranged avoumd asymmetric tarbon ~. ; c:
Lp FUV‘L'I‘O““‘ ngUPS L isomer D isomer

(c) Enantiomers

o Substitule ofher tioms or grovps arovnd fhe carbon
o leads Jo the diffeemce o molecoles libe ethene ((GHQ 3 ednanol ((yH3OM)

* these groups coniribuie in hamy chemiul veactions

Ty
hydrogen
Sul¥ur
L Found in olwhols > dirfers Welones 3 ldehydes  due L in organic 8LidS or Carboxylic auds Oxyyen
> polar fo plcement b s ocibic prpecties bease the ovaknb d
b Con help dissolve oryanic * Yor helones i+is within bedween +he oxygen ¥ pydvosen is super polar
& mpovndy in hater Hhe carben shelelon lp Can alse lose o hydrogen resvlting in ow ion
°o-° o for aldehydes itk ot e B Lound in lomzed Forms oF cells
/ end of fhe carbon Skele fon
1> The 4wo are. skructural isomers — .”\.
L> both found in Stoar leading *
1> 0cks as o base because j+ can fo aldoses 3 petoses
lake in . HY e B Hwo OF fnese 9roups Com reack resuliing W & cowlnt  bond
L> amino acids ore when twereid - .\/ > s i the Stricdure dek-ermining hair 4ype
both on awine srovp § o
(v boxyl grovp - e
\@“d R
A & > (ovribokes lote ntg&h\t tharge b oddikion of the methyl grovp in DIVA con Ireadly a¥rech gemekies
i o ;T . OF a melecule b arrangement in Sex hormones o¥Pets ymnle 3 Yemale hormones
N 1 b portof ATP e
o Wheh reacting with woker i+ aan -q-e
release enargy o
> provides 4he bach bone for  PHosphe fipids
([ ]
u .
-@ -0
‘. .
(ar bohydrates:
> :Fost energy, row mokeriuls, ehevoy Slovage, Sy uciural mokerialy (plonds)
b ot are mone swccharides
L> Sugars:
* end in -o05e
o Clnssi¥ied by the number of carbon
% ex) qlucoSe has &, ribose has 5
° © C=0 Gt bhe (b) Abbreviated ring structure
1> ex) anything like ribose, dlucose w0 o
. : =0 (ow+he setond part : “-E -{ -(L eic)

1> ex) vibulose, Fruclose
* Ring Shictore inwater with 53 G sugars
[
- .M 0. M
b oM (o N,
B carbons ot
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o simple 1 moomer sugor (ex: glumsn.)
L

o 1 yovemer Suhar (wcrost)
Ly

o laroe polymens with o large NUWbBLY OF vwonomers (Sharch, glycogen)
* polymer OF wgory

- oshs lithie eney o build

- ensily versible So Commonly Seen 03 o Rrm oF energy Slorose

Fondions
- entrgy Storage St (Perts) 5 glycogen (animals)
- Struckure chitin (animals/ fungi) 3 cellulose Cplanky)
. s
= lineay * Mowch, Slow relense €neryy skaroge
- brnched: Fousk Telense eneryy Soroue os dhe bends ove eositr do digest , 9lycoyen
diversidy
b molecular Strithuve delermines ¥unchion

» o slveosehos e  OH Yoelow the [P carbhon v8 the B alucose Vo3 4he OH abore the 3% gurbon

't'\Somcrs o¥ glucsse

b creates things like Staveh 3 cellulose
A

@ penomers | Ny ponds R cellviose i B glvcese wonomers
eo3) do digest hhavd 4o digess
oll aond s owe below altarnatts bonds
homans beve Hne ehzymes do ohly Fungi 3 Cowsee. <A briak down the ctllviose “Bbor™
digest i+ b Fiber is 900d For the - 05 we don* breatt i down s0 1+ Gll passes Yhrugh

— MOSt gbundant orgenic ©Mpound
- Since most curnivores Can't digest Cellulose they hove fo use met o ged digestible enarsy
-wmumy herbivores have buckerin fo help di9eS+ i+
— the +erm ryminants 75 for animaly that et Hhis with ooyumen 3 copro phage for amimals who Oh Sume Fetn) oHer
o PuiWing gars
> dehydrodion synthesiy
o Mol of water
o the OH ofFthe (' 3 twe H off the (V' : producs Hy0 5 dismccnaride
o the bond iS5 & belween Hae two segavs

Lipids:
» ong Hrm evergy Stovase
L shructure

e long Nydro curben thains (M-C)

o nota polymer (hus dinity secions but net ony repeuring ones)

i
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I-O-IT I-O-I

o glycevol 3 ¥ory acit (long HC chain plus & Curqugl)
b e H From the glycevol 3 the OH From the Corlooxyl uhdergee>
dehydation Synthesis lead ing fo on ester linfage

I-O-I
I-O-T

> cun resultin o triacylglycerol which'll hyve one olycerst 3 3

Futly Hils 3 3 H,0 vmlecules
9 -‘\UnLHOM glycerol Mcarboxyl group M fatty acid M double bond

o btw it is non-polar 3 h\’JrephobK
* energy slerage

 apewria Aeiarsial o lal



- Ty WITRFITTWILS
- 2 x {we energy oF awrbohydvates
o (Cushions oons
*  iNSulakes Hhe body
Ly Fomily: fods, phospho lipids, 3 sleryi ds
v satvraled vs msahrakd fads
o Sodurated is all C-H bends
s Shaight
* musk Fals in anivealy
o Solid o roovm bemperahe (Ousing it Yo cowse iSUES in Mhearkery
&> ynsaturated
» (=C bonds are present causing bends
© Plant 3 pish fots
* found in vegawbdle ol
o liguid ok room Yemperadie a3 the bends prevent skaching
1> Phospho li pids
o Strudhre
- g\gunl? 2 Yoty ocids 3 0y,
- Ihe buils are nydrophobic bur the heads are hydrophillic
- allows i} Jo Foym e phespho lipid biluger in the cell membrane
» Skercids
* Shrcure
- U Fused C-rings 3 other Functional grovps
- diPrerend fnclional groves lead o diFf evint Sheroid dypes
¢ ex) Choleskent, SA hormones
* chelesh)
- puris of theovimal cell wmem orane
- precursor of ol othev Skeroids
- high levels woy be harm¥l Jo e heard

Stearic

E i acid

(a) Saturated fat and fatty acid

Double
bond causes
bending

'b) Unsaturated fat and fatty acid

PH 3 Bubfer:
L waler @n ionize

- H* Splis  From Hab leawing o busic OW

-\ 27+4

- nveda) i3 7, acidic is 3, 3 bosic [0

- the higher  ¥he HY conenbradion e lowrer ne gH
7 w¥keds

- it om alter the shuge oF molewles by denaturing Hhem

- pH cw bt ontnlled by bFfers

* Yeseyvoir of H*
L waah adds 3 conjugue buses (o beused Jo b alance the PH

L Ho wmeostdiy

- huwan blood remge  7.3-74
b zwiter ions

- nevirnl weke wle

- positive 3 pegrdive Churge wlin wolecvle

High Alkaline
lonized Water
Spinach
Brocolli

Olive Oil
Green Tea
Lettuce

Celery

Apples
Almonds
Carrots
Tomatoes
Cabbage

Neutral pH . | Most Tap Water

Acidic

Sugar
Reverse Osmosis.
Distilled & Many
Bottled Waters

y
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Proteins:

> funclion: enzyvwes , Struciure, carries 2 hamport, (ell OMMunication, definse, movemens, 3 slorage

b Struchure

a2 MAMAMAANS « = . Laa o o+ d



o polymir: poly pep tide
- Can be Folded 3 bonded logether

l) amino acids

* Shrochure: Cenbal cowvban, Omino grovp, carboxyl grop , 2 yariable R-group (20 different dypes)

* NOn-polar r-groups thakhove ¢ 7 b bonds, alss hydrophobic

» polar dut do polar bonds 3 hydrephillic

o ONeS With SH can creale disvl¥ide bridges bebween the Sulfor (really Strong)
> peplide bonds

o (swlent bond pest- dehgdmbion synbhesis in proteing

* the HO 3 H create & haker do bewwe o C3Nbond

® N-jermind sNH; end  or  (-ferminvs = COOH , Can 0nlY grss on n-terminis Side
L> primery Shrudvre

® Qamino Gcid Seavence

o shght chahge cah mahe coll e divkaence



