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1.0 The Aghitecture of
Carbon Compounds
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1.1 What is @anic
Chemistry?
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1.2 Why Carbon?
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2.0 Sorting, Cladying and
Naming Oganic Compounds
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2.1 Dawing and Interpeting
Organic lermulas
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%,(X X+)+ ' - XX (' X(+X%" P (( X,~+. -+ AX 'X2 (X
- 96%XO0! IX(X-! X-0 (X,~+. -+ X" X! OX"X-IX 18&)% X+ GX

9ABX " X'X '-4+)+ "X+ "X (+&%, XB@



Common bonding patterns inganic structues

+ 0" X+ - UXH&Y XX X (X4 " X)(" XX XX

(+ "X 1&-BX 'X 0  (+$X 0I'X %" X 0"IX ,& %%BX ,"&)% X

e AX SXOUX2 (X -+ X %M X O0™IX % + +X . -+ X "X
& X"+ " BX"4%X'X-"&P (,.&"AX & "X-+2"X

(X + OX %%¥&,X ' X (X | +2X-"& XZX0 ' - X-(X", ., X-1X

. -4 X %(0BX0I" X" X( X,& %%X)" X( X CX

+ X&(% % X,. IX X-I"X H H
+X (&&(% 2X (" + X "X | .
(&&(% ( "/H H. /C\ PN
+ "X 1&",-+ 2X 'X H :0 cC” C H
I .. | Il
uep e ' 1 AN A . .
..(-&.: '+X 2AX )'("P I);'X H/C\C/O\C/N\ /N'
B ( H™\. /7 TH i
e X REKIBAXX X, _C—C
(X =X +0"X -18&X '(|) ,_'| ,l, H
4 - YRBX2X0"%%X4+,-XO-X-(X H
X &"%" +XOTX, (& X (&&('X 2'-deoxycytidine
("X & X
MU X% & SX(IX+ ETBXUX(+" X&(% % ,AX
- +-X0IX + (FAX + (XX X-(X X- -+ /%' -BX&" X

XX XX (FEX (X (LAX XZX%((BX-X X" -2X(X,+. -+ X
"6 "X 4+ (BX2(X X, Xl X' +®BX® 2X X +(X -(&X
EX (X ("X)"™X( X % -H,BX IX+ )+ ,' - X X X%"BX
LACTXT-AX

I7XIVABX 0™ X' X -4+ X+ "X (+&%,



carbon usually
has 4 bonds

XX X)) Xl X% X X &GX (XX (+ X
&% % X0 X0"%%XAX

XX+ (XX X% —HX A+ & XXX % X! %9%6XK
(14X0 (+ ,BX" XX (,X'(-X .%4%9%X-! X -X+.IYMBX0"%%KX X (+& %X
[+ X(HX1"-X X X+ %CX

—C— —G —C—
&) [S]
3 bonds, no lone pair: 3 bonds + lone pair: 3 bonds + unpaired electron:
carbocation carbanion carbon radical
X
XIX + X %BX-(X*"$@X+ ("3 X-1,X) --+XL'X-IX
) -—-HX L+ X %(0X (+X (-I+X -(& MX-X 0"%%X ! %)X 2

H& (% 2X XBX% +X&+ X (-X(+  "X1&' -+  2AX

IX) == #X (#XI2+( XX 2CXR+( X -(&X! [ X(%2X( X
(BX'X(X  (+&%X!+ AX XX+.% BX B%K! X -(&X"X(+ "X
&% % X! | X(X(BX'X(X  (+&%X!+ AX

(+X(12 'BX2.X0"%%XX 'X-1 X ~(&X ("™ X"X-I+ X0 2,BX %KX (
01" IX .%4%%X-! X(- -X+.% AX

:(|)— or .ﬁ). 2(|): —®(|)— or @(ﬁ—
neutral oxygen: 2 bonds negative formal charge: positive formal charge:
+ 2 lone pairs 1 bond + 3 lone pairs 3 bonds + 1 lone pair

X&(-X , X'X( 12 X -(&X!,X- O(X (L X'X- 0 (X%( X)"+BX
XX (XMXO AR X T &' -XEX0"%%KK X (+& %X |+ X
( X3+ (AXXEXD X( X (X X1+ X%(' X) "+BX X"XP2 + (1" X"('BX

9ABX " X'X '-4+)+ -MX+ "X (+&%, X8



"X0"%%KX X (+& %X I+ X( FBAXKEX! X-1+ X (X' X( X%(' X
) "+ -X0"%%KX X (+& %X 1+ X( XBAX

I+ X +BX "BX,(&X " -"(%X)(" "% ,AX (0 /+X-1,X
-+ X 1&)% ,X0"%%X (1 -X(+X/"+. %®X/ +2-I" X0 X, AX
" X X- O (X&H(EFX(MX) -+ BX(-IX( XO!" IX .%4%%X-! X
( - -X+.% CX
| .. | | ®
IN— or —N= or IN= —®l\|l— or M\II_ or  —N=
neutral nitrogen: positive nitrogen.:
3 bonds, 1 lone pair 4 bonds

X X" XX X (XX X%(X) " BXX!X X (+& %X
T+ X( X3+ (AXXEXD X (X (XL P X(X%( X) "+ MBXI', X X (+& %X
T+ X (X BAXK X "+®@X . (&&(X (" X) - +BX' - 9RX
T+ X" XEX- O(X(X'X- 0 (X%C(' X) "+,AX

0 (X -I"+X H0X %&' -X +X (&&(% 2X (/X "X "&(+ -' -X
(+ "X&% % ,CX,.% 4X ' X))+ AX %-I(. IX (-IX( X1, X
%&' X1 /X (1+X ("X) X DX X 4% X X
% (+ -(+2X 1&" -+ 2BX"X X "(%{ %X( - 1-X,.% .+X %&(-X 06 2,X
(%96(X-1 X, & X (‘"I (& %X 1+ X) --+X X( 12 'BX0"% X
NPOIFEXX)+ 0 XXX (F&X( X)) - X'(XL - PMBX0! &KX
I X4l X( XL %&(-X9% 2X-(X12 ' MBX'(X%( X)"+BX"' X K& %X
T+ X(X3+H(AX & & +X-I  -X-(&X( X %&" -X"X-I X-I"+ X4 0X
X %( OXUXAIX)+(UX- %X/ XVL)' X %' X, %%,WXXM
(+" =%, X/ "% % X+X (" BX ' X! X-1 X( ©XE% X (X(X% 2,X
)% 2AX

QMMOABX 0™ X' X '-+)+ "X+ "X (+&%,



phosphate

" O@BX-1 X1 %( XL 5.(+" BX 19%(+" BX + (& BX'X"("™  MX X
| +2X"&)(+-" X"X% (+-(+2X 'X& ""%X(+ "X!&"-+  2BX .-X
+ X% XE&E(X™X -+ UK( A" X+ " X&(% % ,AX %( "X
XX (&)X %% 2X X, X0 -IX(X (BX-H X%('X
)"HBX XX (+& %X 1+ X( X3+(AX (& -"&,BX,) "%@X"X-1X , X
( X H&"BXO X0"%%X(.' -+X+ -1 X)) " X"XOMIX-IX19%( ‘X
I X- 0(X (XL ... %%2X"X X-l+ P&& +  X+" MBX-(X%(' X) "+ BX
XX (F& %X+ X( XBAX

Froo—Ch —Br 3

L X+9% BX" X%+ X 'X™ -+%"3 X,(X-! -XZX ( W-X'X
COX-(XAI"$X (X -1 &BX 0"%%X %0 A.X -(X + 0X % +X (+ "X
. -4 BX(&)% - X0"-IX (+& %X 1 +  BX*."- X*." $%2AX

X X2) X( - X KX %, X%(X) "+ BX," XX
K&XL XIX)H) AX& AX( X% X+ X+, XX
X -(&X-(X& -IX-IX™" - X (+& %X 1+  XI+X% $X-1+( MAX

S %%2BX-I(. IBX%( X) "X X+ O X (M X (X! 9%),X-(X&$ X
X 1% -"(X&(+ X % +AX

9ABX H" X'X '-4)+ "X+ "X (+&.%, X¥0:



Using thelide bond structueOanvention

XZX%($X | X "X -I"X "X (1+X (($.X X-IX0 2X (+" X
&) X+ X+ OBXZAXO0"%%XX-! -X-IX4.+ X+ X,(& 0 -X
" XXX 0" Xk - X2(X+ XL, X-(X, MXTX2 (+X
TEOOX &+ 2X ((SAXX,(& X (+  ,BXZX0"%%XX " 1% A
%&$' &'S UX(+X,& %% +X&(O X" - X( X .%%X,-+.+ %X+&% X
X%, X [ +2X (' CX

e Sl
H_ﬁ:_?_?_o H_CI;_N_(I:_(I:_H Lewis structures
H HH
1 1
CH3CH,CH,0H CH3NHCH,CH3 Condensed structures
(+X (&&(% 2BX ("X "X "(%( "X 1&"-X ., X X

M- XA 0"X (UK %UK 1> TA%ES &' %9A6,(X
(& & X %UK,$ % - %X, -k AXIX (] (XUX&S XX
X (X + OX &% % ,BX -X-IX (/' (X (X X-(X X
%+ AX
+ XX %EKI(OX X O(+$,CX + (X -(&X + X'(-X )"

0"-IX-1"+X % &' - %X ,2& (%BX -XH +X 2X XH- IXL+ + MX(+X X
+ X'X( XX (AX)'P!"X&% Y% X + X.,. %9RX + 0'X(.-X"X
X' P3"WX,1)AX 2+( "X --1 XX +(X+ X "+ %2K'(-X
I O'CX+-1+ BXIUKS6(' X) "+,BXX"X ,,.& X-1X)+(X/" 0" X-IX
. - X$(0X0+ X1 2X +AX 2+( X ( X-(X"-H 'BX
(12 'BX,.% +BX (+X 2-" X (-1 +X - 'X +(X - XI( OBX X + X
2 UYRX + OXO" (XN O XAIX CAX IX (%X 1&)% X

"06%.,—+X-I X (/' -"(AX

- X

9; XWOABX 0" X' X '-+)+ X+ "X (+&%,



H \C/ /H lﬂ II'
oo H—N H o H
g - () (el o tr
h-C~c%%0 o AR -

oy HHHH

H H
IX%" P (X,-+. -+ X&$ X"-X& IX [ HX-(X, X-IX "X

A X (XX &% %X "X -IX %( (X O+ X 1+ X "X
(& XXX PX'X PX," %X (,AX -X X %,(X X
+ O'X%." $% 2AX

(& & BX( X(HX&(HF X + (X ~(&X"X X%" X,+. -+ X0"%%X X
) - XO"IX X )" %X BX"X (" X,(X&$.X X 1)%' (X "+X
(X (%OBAXMA)OME &M M - )(M2#"M M CM4)OM &.)M'0.AM#(M/" M
"4 (M )-MMIM =) AX

* $ 9% AOB/B/A

X (X0 2X-(X-,-X2AX. +-""X( X -IX %" X -+, -+ X
C 1 OXX-(X, XTXRX X 4 mORX - +&TXIXL& X X
124( "X -(&X"XX&% % X H&X"-,X%" X,~+. -+ AX (X-I", X (+X-1 X
4. -4 X+ AX

@ (M#(/- HFIM=M&'(IM"M (M  3&0 M-)M/I"#.M
1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"BM

"+.D@&)+ ()- DB +-..))%.B +0 G

#(/-)0/)- 4)-'(# GE+N>AF'=+J=M

* $ 9% AO8/80A

9ABX " X'X '-4)+ "X+ "X (+&9%, X<


https://openoregon.pressbooks.pub/introductoryorganic/?p=639#h5p-35
https://openoregon.pressbooks.pub/introductoryorganic/?p=639#h5p-35

+ OX%™ X,-+. -+ X (#XI",-""™ XL X &"(X "MX'X) 2+"'(1"X

L - &"X =MAX

!

prw_ﬂ

H)C/C:C\
H™Y p  H
Hsﬁ/cxﬂsz
09

histidine

§
H o H=CTTH
\ -~
0—CZ

/N
H H
pyridoxine
(Vitamin Bg)

* $ 9% AO8/81A

@ (M#(/- FIM=M&'(IM"M (M  3&0 M- )M/"#.M
1- #)(M) M/* M/3/BNJOM (M1# 2M#/M)(&#( M"BM
"/[+.DG)+ ()-  N(B +- .. )%.B +0 G

#(/-)0/)- 4)-1(# GE+N>:AF"=+J°M

* $ % A08/82A

(OX&" 2XR2+( 'X + X (

X-(X +(X X X)X

L' ="4 X0"-IX X).4)% X)%.,X," ' MX(X-! X,-+. -+ X,)( 0'X %( 0GX

9=XOABX 0™ X' X ' -4)+ M X+

(+&.%,


https://openoregon.pressbooks.pub/introductoryorganic/?p=639#h5p-7
https://openoregon.pressbooks.pub/introductoryorganic/?p=639#h5p-7

@ (M#(/- FAIM=M&'(IM"M (M  3&0 M- )M/"#M
1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"DM

"+.DG)+ ()- DB +- .. ))%.B +0 G

#(-)0/)-

4)-! (# GE+N>;AF"=+J>M

9ABX 0" X' X '-+)+ "X+

"X

(+&.% , X0>


https://openoregon.pressbooks.pub/introductoryorganic/?p=639#h5p-6
https://openoregon.pressbooks.pub/introductoryorganic/?p=639#h5p-6

2.2 Naming @anic
Compounds

Systematic Names

1&" X (&&™ "X (X (+ "X &+ 2X X X
+ 0" X"X&'  2X. (BX XX (L X-IX)+ +' X0(%X
X-(X 4+ X, - XO"-IX'& AX (0 [ +X-1+ X + X&"%%"(',X
( X$(OBX ,+"  X@H* "X, AX (X)H /"™ X IX0o" -IX
XY XT&BX X% +™MX X (%%-"(X( X..!X'&,BX
0(% X X"&)(," % AX X,(%.-"(X-(X-I".X "4 %-2X 1"~ X"X X,2,- &X
(FX'&"BXOI+  2X X 1&" %X"X ,+" X 2X(&)('  -X(XX
TEXUX, IX X0 2X-l A XAIXT&X (O -TXG XM (#& -"(X-(X
4% -XIX0 (+.X $X" (XX (&% -BX."* X+ -+ AX

JIX X ,2,- &X1LX Kol OX 2XAIX - %X X (X
A+ XX )% X&'+ 2XL  BX.,. %%X)¥€( Xeyel4)0J

+ MAX"% X-1 X X,2-&X"X., X +*' -BX"X( [+ -"(X
(+X,& %% BX ,"&)% +X &P ,BX% +X ' X (&)% 1X&% .% X,.!X

X&' 2X& X 2X "(@%(" %X (*".&X 'X )X 0" -IX %(' X 'X
(8)%" - X'&AX (0 /+X /X1, X'&X+  X(-'X., X"X
(4" %X(&&.™ (X (-X,.IX&% % AX! 2X'X X0+" --'X
"X (& - XX+ X (X XX+ XX+ 0 AX
C(#- - 9@BX). %" X&', +,- " X( XI(OX — X'& X0 (+$X
I X% X-(K,&X (" -"(X -0 X (&% - X<+ -+X&X
XX %X S XX 1)+ XX X, -t AX X (" (X
"X(X X %%XBAX 12X - %X, -t BX'X,. - X1 X 4+X

[ +2X1 %-12X-(X (,.&BX! [/ X%(X'X (&%" - X.2-& "X
'& AX

X, - XLMIPL 10 296X '( -X,( X)+  --2X. +"' % 2BX
XXX - %X X)) %X (&) X (XD X,& %%XXK +IX .-X

9PMMAXE™ X+ "X (&),



+AX IX)H&+ 2X (X 1&" XXX H T X (X X X"X
L9 MBP"& -| 2%BBP( - "'P  &P(%AX

LX" & X ( I'(L,% 2X Q% X '(-X X (&&(% 2X., X /'X 2X
T&"-X " " X -1&X XX ($-"%X ) +-2BX =X -1 2X +X
"#& (P LX TX X ( 4" %X (&&."™ (X )+ (" X X

SR (0 %XU%MEX-(X XY X &" %X,-+. -+ AX

How to get a systematic nameiin a structue

XXX &X-(X X (&)( BX "X 2X -8 X-IX HS ! &A
IOBXOMIX"X-1X%( -X,=+" 1-XI"X( X +(X -(&AX X

))+ BX2K(% X X % X-(X).-X X4 +X (OX(X(X'X( XX

Y+ XXX X IX %% (XS "X -X-(X-! X' BX

0"-1(-X" " X-(X%"-XZAXA  +AX WOU%XX-GLIX -1 X ,"&)% ,-X
XX S X+ -+ AX
X-AIX)+ ' X "X XH#L X (X + (X% BX-1X &X"X X

(X DOMIX"X  %UX & 18A (X XO(P +(X)+ ' -XI"X
AX & X0"%%X X, X(X o =pR"IX"X & ! AXIX- %X %(0X
¢ X0 AXAIXT& X( X%( X+ 1P ITX %S AX 1'% X
H-X&&MH"3  "(X"X "+ %UK'(-X-1X X0 2X-(X%'X(+ "X
1&"-+ 2BXK& 2X XO(+-IX (&&" --" X-I, X-(X& &+  2BX X-12X +X
AX X (XX XXX X&' % -+ X2,- &AX  "IX,(& X
XD 2X0"%9%X& X) + -X(XZAX . C%X/( %+ 2AX

X

%A "SAN&S & A 1%:A
8X+ (CX& -I'X
9X +(,CX -I'X
X +(,CX)+ (' X

X +(,CX.-'X
<X+(,CX)' -'X
=X +(,CXI 1'X
>X + (,CX!)-"'X

9AOXE&™ X+ "X (&)(, 0@



2X +(,CX( -'X
@X+ (,CX'("' X
87X +(,CX  'X
"0 X&' 2X(X-1, X' & X!+ XX+ $XH(-X0" -IX&(+ X &"%" +X
(& +"X1)X'&,BX,(&X (X'(-AX  (+X-I X4+-X(.+ BX 1 &" -+ 2X
ot X (5X % XX (+ AX 0T IX X X (X EX & & X
& &+ 2X /" MXT"X -X '-X .- -+AX

"'06& &'1 &%+ "X +  (&X-IX&"X)+ X I"X + X "['X X
%( (X, MA+ AX XX (X 2X)HMTXAX (- X+ (X
t& X0 AMXAIX)+ X IUXOI+ XAIX 4+ UIX 1M BXOUX/MM
&)2 .IM+). #&MO - . X"X.,  AX(+X18&%BX'(-" X %(0X!( 0X
AX @)X (X AX % X "X '& X PIm(H.-'BX (/M

P 1%(+ (.- AXT8BUX "' - XX 9>+ XX - ] X -X-1 X4+,-X
+(X"X-IX)+ X IMAX IPXEX L =X+ X L,& %%X
+(P  ( -""BX(P %%X + AS$"#% BX-!X-+&X& +B%& +BX

"XOHSH A+ X X, X-(X" 2" 2X-1 &AX

! : ) )\/\
3 2 4
Cl 1 3 5
1-chlorobutane 2-methylpentane 4-ethylheptane
4HX (&&(X & X X &+ X (&% 1X %X (H,X + X

UHSH + Kiert>' &+A X #1 +AX (X & 2X + ("3 X I( OX
(8)%" - X-IX'& X (%X (&BX0"-IX&%")% X +! X "'X
(P (X" - X)X %%X)(," % X(X% +X 1" BX - AAXK
(&X, - CXXEX L XX+ X (X (E&(X & X-(X
Xo o X"X L %X-%SX(+X X &( X, " "= BX,. IX XX & X
X (AXEX&MX XN 0K %( 0AX (& X (&&(X' & ,BX,. IX
XN 2% %™ BX™%. X (&)('  -X(X,2-& -"X'&,X0" -I"X
J&AX (X( X X% +X %%X-! X&&('X' & ,BX ' X'(X(' X X% +X
U0%X-! X+.%6(HK,2,- & "X & X"X XM+ -X) +"(X( X-"& AX(+X'( OX
0 X +X%+" X" -X'X)" BX'X% +"XI( O0X-1X,2-&X (+X
'&'% -+ XO(+$,AX

7 OAIXE" X+ "X (&)(.,



CH;
H'J‘,C_G_CHQ

4-tert-butylheptane S-isopropylnonane

(non-IUPAC example): f\”

CHy HC™
© 0° @ 0°
H3N HaN
0] O
alanine phenylalanine
(an amino acid) (an amino acid)

IX 4. = X 0X 9%( OX", X% " X (-X(X-IX) X, (X-! -X-IX
%( X (" %X (XXX - X+ %gAX+. -+ Xl =X
+X )+, - X -I"X 02X X X ¢(.,"BX % "X -(X
&""™ -+)+ - S(AXX-IMX XX+ -+ X (X X T - %X
& X OP-2%)O'X L "M (++ -MX "- X ( X P& -1 2% ' X
L (++ -MAX

IX"X&™ X - X X'&X  (+X,-+" 1-PI"™X! 2+( +(.X
"X 2,X , X(X-IX & IM+).#&M+- (IM"#( BXOI" IX"X-I" X

XX (X + (GBXUX AX,) %I XX+ X%b(($™ X -X% +X
"X (&)%" - X+ -t BXIX X XA $2XA(X T 2XAI X))+ X
I"BX .-X" -X",X-IX(.! X( XX & AX

9AIX&™ X+ "X (&)(., P



< (X

2-methylbutane not 2-cthylpropane

EX + (X (XX (F&XH™ BX-IX+,.%-" X 2%" X %$"' X +X
%UX 2%()+()'BX 2%(.-'BX 2%()' -'BX 2%( 1'BX'X

(X(CX
cyclopropane cyclobutane cyclopentane cyclohexane
X, X0+ X&%-")% X" X( XX, &X, - -t XXX X

-t -+ BX-IX)+41 X #BMEBX ' X /- X+ X, AX

2,5-dimethylhexane 1,2,2,-trifluoropentane

XO"%%XMK&(+ X (=X .| (%X +().X,((AX  .-X (+X'( 0BX
+ (M3 XA XL X+ (M3%X ()X (X -(&X I OX )X "X
& X X 1+ SHX L 41 AX %(1(%,BX (+X 1 &)% BX !/ XV WX
NE X -(X -1X )+ ' X I"X "&BX %('X 0" -IX X '.& +X
SUX X % X (X X %(I(%X H)AX (X + X X

%X +H()X0" AIXX( %X (X-(X( 12 'BX "' - X"X & X
2X-1X,. 41XV WX

9 MWAIXE™ X+ "X (&),



OH O

3-pentanol 3-pentanone

%%%(-! X 18&)% X0 X! [ X, "X,(X +X!I /X 'X,"&% X"X-I X
JUXD X(ORX( XL X (X0 X+, SX(X IX&((% % AX
T+ X +X(X (4 X&' 2X&H*+X+% X"X-1X X ,2,-&BX 'X
X2(X 'X"& "BX-1X X'&"X( X% ++X &% % X 0" -IX
&%-")% X | (%X +()BX+" X . -+ BX X, " - -X X

X[+2X. 0" % 2X/+2X*." $URAX I X +. X ("™ BX (+X 1 &)% BX! X
-IX X ‘& X V& -l 2%X
L8 B9 B: B<MPL '3 (2%(2MP?P&! 2%P?P 3 " 2 %(NA9ABX
( -'P 9P +( 12% AWX

GH3

N _CHs

O
O

cocaine

(methyl (1R,2R,35,55)-3-(benzoyloxy)-8-methyl-8-

azabicyclo[3.2.1] octane-2-carboxylate)

(X X, XO2X-IX  X,2-&X"X'(-X., X/ +2X& IX"X
"O( " WX (X 1& -+ 2XQX-I X&(%.% X + X#.,-X-((X "X ' X
(&)% IAX X A+X (&%" -"(X"X-1 -BX 'X(-" X( X X"(%(" %X
( - 1-BX &'2X &% X (+"X &% % X +X $( OX %&(-X

9AOXE&" X+ "X (&)(, HOK:



M+, %X 2X -1HX (&&( BX H X -1TX X'&,AX IX

&) X SXOUBX 196(+H( (#&BX "X -( X + X (%2X X 0X
1 &)% ,AX
0 i 0
C Cl—C—Cl C
H,C~ “OH | HsC”~  “CH,
Cl
acctic acid chloroform acetone
X (1&" -+ BX'(\2-&  "X'& XLW'SXV( " BXY,"" BX
Y2+./ - WX(H#HX+" X "WMX 4X.,. %%2X., BX'X0!'X,2,-& "X
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&M X,2,- & XX, (& X S"HAXZX + X &'%" +X0UXI( OX' &" X
2,-&X0  (+$BXK0"%%X X % X-(X )PK-! -X '+ %X +-'"X
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2.3 Isomers

Constitutional isomers
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2.4 Hetavatoms and
Functional Goups

Functional goups in oganic @mpounds
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SC%X HOBX X (X OF X 1 X'X%S$' X+ ()AX

Functional Goups and Gganic Nomenclatuw

X' X +%"BX-IX)H' X (X X (%X +OX + *-BX
I 0,X)X"X-1 X X &X XX,  ALAX+X %$' BX-1 X' & X' X
"XV B WXOI IX" " - X-1X X(X'2X." -"( %X +()AX

IAX -+( -(&X'X L %X+ (), K@
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%% X+ X, - XO"-IX'XV' WX '™ BX ' X0!'X! L+ 2X

AX%( (X "X & -2X (X-IX (%X (X + xmt - AX
(&)(.",X0" X&YWV X (%X ( X+ X %%X "' BX-+"" BX
- AX
/—/
H,C=CH, @ NN NN
ethene cyclohexene 1-pentene trans-2-pentene  1,3-butadiene

&X+ ()X X(% 2X X)+,'  -X(X X- +&" %X + (BX'X-1..X

X%( -" X".& +X"X'(-X' st 2CX % 2 X'X"XV 9BM+ ( 12%" X
XXV X "WBX XX # - X X+ (0 12%  XUXY - AKX
(@] (0] (0]
hexanal hexanoic acid hexanoate
NED G (%X +(), X XX, 41 BX X 0%9%BX ' X L(& X
S %X +(),X -X X' & X" X&(+ X (&% 1X0 2,AX ' 2X
&% % . X %X !/ X &%"N%X . -"(%X +(),X (X -1&BX

(8)%" " X-IX'& X+ -1+ AX

XXX X (XWX X - "%, X (0 BX XX "X Pb. % X -(X
$(OX-l -X-IX,. 4IX X( =X X.,  X-(X" ' "2X-IX)+,T O X(XX
) AX %X (XX X&(% % AX

* $ % A08283>7A

@ (M#(/- HAIM=M&'(M"M (M  3&0 M-)M/I"#M
1- #)(M) M/" M/3/BNJOM  (M1# 2M#/M)(&#( M"DM

Y+.DE)+()- (B +- . )%.B +0 G

#(-)0/))- 4)-'(# GE+N><=F"=+J<>M

STHOAX -+( -&X'X . (%X (),
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Drawing abbeviatel organic structues

SXOUX A+ O"X(+ "X+ -4 BXI&-XAX' X( /™ X
Xy X X% - +XV WX-(X "' - X) + -X (X X&% .% X(-" X(  X-1X
+ XXM+ SAX XOXHE,-XO' X=X+ +XUX T+ %X-(X X . -"( %X
+OXO0" -I(-X+ 0" XX) "4X&% % BX+X1&)% BXOX 'X., X

VX A)WXX (X = CXOXI X+ (DX XM+ -CX
! 2 T
— R—C—OH C.. C
R—CH,0H | R R R™H
R
a primary alcohol  a secondary alcohol a ketone an aldehyde
EXVWX XXX (/™ X0 2X-(X + I" -X-I X, -+ X( X

&% % BX ) "%DXO0I'XO X +X"-+ - X"X,(& -I"X-l -X"X
( A++"X) " YK-X( X%( -"(X(X-IX&(% % AX(+X 1 &)% BX

0! IX (ll" +|Il X_I X( 1II _II(IX ' X+ X _II(IX( X_! X II(%( " 0/0%
"&)(+ - -X5/"X&% Y BX + [" "X-IX5 "X+ -+ X19%)X X
X CXOXX&(X&)(+ -1 -X) +-X(X-! X&(% % CX

o) o)
NS NS
N N/go N N/KO
R CH,

HO NH2
OH N SN
o) o) %
HO I I ] /)
HoC—0—h—0—P— o, N7
O@ OEJ
HO OH

flavin adenine dinucleotide (FAD)
XX %-+" " BXOX X, XXV + $WX,2& (%X-(X"" - X-I -X0X
+ X%(($" X X X,& %%X)"X(+X, "(X( X X% +X&% % AX I" X" X
0 X (&&(% 2XUXAIX (- IX(X+ 0" X+ () X(X%+  X)(OR& +X
IXOX)E (FMXEX AX

OAX -+( -(&X'X . C%X+(), MOKS



NH»

N XN
</ | ) O CHs
wé% protein r\ll protein
DNA H
an adenine base in DNA a small section of a protein

"@BXV WX X X., XX (", % 2X"%%.,- X, +" ,X( X
+%- X (&) ,BX .IX X -IX &%  2X (X )"'"%%"P , X

C( AX
OYR ®)
H H
H3C>§/N H3C>S/N o

€0,C © ®0,C
penicillin framework benzyl penicillin
NH, NH
R = \(\@ R = \)\© R = \)\CL
OH

benzyl penicillin ampicillin amoxicillin

X XD O+ - 9RX "X A2X 1%).%X (X - ' - X
Mot XUXU(%( 2BX L X %I IX&' 2X"(&(% % X+ X/ +2X
%+X "X (&% IXLX-$ X (+ / +X -(X + OFMBX .,. BHOX + X
(X OX#L X X,& %%X) + X (X-IX&% % X0+ X X!'  X"X
S8 X)%  AX + [ X OX)XH K SBXUXA! X (- 1-AX

X

X

<SOMROAX -+( -(&X'X (%X + (),



CHAPTERIII

CHAPTER 3 CONNECTING
STRUCTURES D
PROPERIES

) +X:X (" X - Xo(
O+ OB






3.0 Connding Structues to
Properties

-#IM  $ 1M

KIXT)-+X2 (. X0"%%XK-(X

HX 4" X" -+&(% % +X(+ ,CX")(% P ")(% X

"o+ CBX 2+ (0 X(™MBX'X((X + X
HX  %(($X-X X,-+. -+ X'X  -+&" X0 IX( X, X
(+ X0 (%X! /XIX+ -,-X"5'" X(X-1 X

O+ XX X, -t X

HX +%-X-I, X" -+&% % +X(+ X-X(,+ / %X
A0+ " X" %. " X& %-" X) (" -BX ("% X)("-X"'X
(%, "%2X T+ -+t X( XX, X

ATX L (<



3.1 Intermotailar Brces

CeXOXO0 XIS X X (LXK XX (1 %' -X
(X1 XX %X &% % X-( -1+ AX X-+X' 1-X-(X
("X X L # X (X (P (/%' -X "+ (X [2M
&% % BX(#X -0 X"+ X (%X +(),X0" "X X" %X
&% YAX IX (+ X +,.9%"X "X, X™ -+ (X + X %UX
L&S$S"  "SA "$ %8A%(' X 0" LIX"(P'(X 'X"(P")(%X  (+ X
S2X&$ X)X X, -XOX&" | -X %%X( (/ %' -X"-+ -"(\AX

Lt XA X S+&(% Y +XM- 4 -"(,X0"%%X %Yo X-(X
D%"X "+ X"X) 2, %X)H+ - XP,.IX X ("% X)("  -BX
&%-" X )" -BX 'X ,(%."%2X QX -0 X " +' X (+"X
(&) ,AX

X

X2(XO (F$X-H  IX-I"X, X+ & & XL XL XM -+ (X
XA XXX (F %X (XD X% X (& X -1+X
0"-1"X X&% YAX !, X" -+ (X X(X (&X+(@&X % -HX
JHUBX XL 2X XML %% 2X & IBX & IX0  $ +X-I'X-1X
(1 %" -X( XO"IXI(% X X&(% % X-( -1+ AXX"X-1"+X + -X
X1 XX (' AXTEMY X (X 10X X L %X (($X ' X
%W(OX"-+ (X X X)" X(X %HX +X0 $BXO0I"06 X-I X( + %%X
SET X (X X% X)X (X %HX X ,BX " %X 0 $X
Mok CX -0 X&(% % XUX X, &% X X! [ XX (+&(., X
XOXAIX T+ =X XX -t XX . 9%$AX

<=KABX - +&(% % +X (+



Dipoles

X 4-'X X -+ X (X
"-+&(% % +X (+ ,BXOX4+,-X &.,-X
+ /X% -X

(X'X % [ X"-(XIX.# -X(
#' %AX " 2X (XX (1 %' -X (X
X OX!T /X, 'XQX -0 'X-0(X

+(,BX (#X 1&)%BX(+X -0 X X
+(X "X X 24 'XQ" /(% X-'X
N+ (1"& -X  *. %X [J+"X (X
% -H',X -0 'X-IX- 0(X -(&X"X
AX(AX X, X 1&)% ,BX-1X-0 (X
(&XT XN+ (1"& -9X-1X,&

&$ " &( &AX M. X %" BX X #(0.M 0&#(!LM9A:M
- 0M)(M+)-I-  #MIM

&(.X1&"-BX+ ("BX'XX$ 22X hvi-#08/0- &M)&&!CM
[ 9%0+X (X1, X" BX ,+" X 02M- HM//M@#L-  #4BM
% -~ 12X XT-IX)(0 +X(X X
LBXX X&(O% Yo X-(X ~—+ X %+ X=(X" -, % AIX
X
TOOX(-XUX(+ X I&M - 2X0X %X OIX (/%' X (X
-0 X-0(X -(&X0" -IX" +"'" -X% -H St BX XXX
CXOAX X (X % X "X (X R %AX X &(+ X
% X (& )I%X X (X % X %(, +X -(X "~ X

L0 LAX XX+ (P( 12 X (X( XX %((%BX+X 1 &)% BX-! X
S0(X % X + X1% X&E X %( 9RX-(X-1 X (12 X-1'X-l  2X +X

A(X-IX +(BX SX(12 XXM BX&(+HX % - Y X
X+ (CAXIX, & XX+ X (#X-IX(12 'PL2+( X (BX X
124( X" X& IX% X% -H -/ X-I'X( 12 'AX

ABX - +&(% Y% +X (+ , XK>



bond dipole arrows partial charge notation

X+ ,.9%-X( X-1"X." * %X, +" X", X0l -XO0X %%X'DA #" BX
oMIX 1" X"X X' A" (! &A™l AXIX.) * X+ X( X-IX
("X % XM (. X XX X BX(+X)(% ,BX
01+ X% X " -2X" X@EXH X)(" -/ X)(% MX ' X" 1 +X1:! X
T X)(% MAX X% X T+ X+ X %KY+ " 9%6X) (S WX X
Y+ -" %X - AVXY-" %WX" XX S XX+ X+ X'(-X X

+ X XAXL&HX T+ X0 XXX % -, XLP8MX (+X)¢,X
LBMAX
IX )% X+ X OX(XT&"  %X,+.-+ BX-IX" +' X

"X 0 —HX ) -2X X X DF,, XLUXU X (X0 (X2) X( X
- (AXIX + $X%-+X & X(X ‘(- X-1X)(% BX0" -IX X)%.,X
L% -H'X 4" -MXEX&". XW -+HX+"1 MX,"'X"X( X0 2AX !X
(14X, XV ")(% X ++( O VBXOIX X)(," ="/ X," 'X(X-I X- "%6BX-(X"" - X
AX XL T % X S2MX X XD X ) (% AX

IX + X (X)@%+2X "X X (/%' -X (X )'X(X-IX
" X"X % - M2X -0 XAIX- 0(X (X -(&AX
% -H T2XUX X) (X CXTXM X (X + (X% -X

(XX (X XHOX (XA X) +"("X- %X ( X-1X %&' -BX'X
%,(X" + , X, X0 X&(/ X)X X (%.&AX!+ (+BX@2 'X"X&+ X

% H X -UX M o BXOMIX "X "X -#X &>+ X
% -H XX+ (AX 12 XU X %,(X&(+X % -H - X
X% 4 AX %, (+ BXUX-1 X-OXHT X (+ +X( X-1X) +'(" X- % BX",X
AX&(X % H I X(XAIX%&' -AX2+( X" X,%"! -9BX% ,,X
% -H " XX+ (AX

<PHXABX - +&(% % +X (+ ,



$" ALS I%AIA &S M &( &+A
Increasing
electronegativity

Si P S C(Cl

increasing
electronegativity

(-X&% % X ( -"X (X)(%+X'X'()%+X (/] %' -X ( ,AX
)X (X -1 X %( X X))@ X (XX (X (& -+2BX
&% Y% X& 2X)(, X X' -X)(%+2BX%UX X" ' $A # A
" BAX -+X X X (%X &(&' X -l -X 4£.9%-X H&X -1 X
@&" X "M®%X (X X O (12 P! 2+( X (.AX

%.(+(& -I'X%,(XI X X")(%X&&"  -AX
F F
202, (|% §
N «C —=C=
H H H/ K F / %F O=C=0
molecular dipole H F no molecular dipole
molecular dipole no molecular dipole
45+ (& -1'"BX!( 0 /+BX! X(+X)%+X (,X-1  -X).%%X
* 0H0BX "X -(X I X (AX (H+X( X X--1 +(BX& ™X- X

%l X1+ X+ X (X" %X (X )% X!+ X" XX/ + %%X
N& 0&- X")(% X&&' -AX +(X "( 1" X %,(X% $,X X &(%.% +X
"% X&&'  -AX

"% X&(&' X X X % .%- BX'X+ X+ X0"-IX X/ %. X

ABX-+&(% Y +X (+ , MOK@



TXIXM XTUXHX 2AXL 2 X" X)+(. X, (X"X0(.% X4 2& X
0"-IXT-I X,) 20MX

* $ % A18/8/A

@ (M#(/- HFIM=M&'(IM"M (M  3&0 M- )M/"#.M
1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"BM
"[+.DG&)+()- DB +- .. ))%.B +0 G

#(/-)0/)- 4)-l(# GE+N>=:F"=+J<AM

X
Types of intermotaular forces

lon-ion, dipole-dipole and ion-dipole des

IX+ (X2 X(X(P (/%' X"+ (XX -0 'X-0(X"("X
+OX (X Q" -X 1+ X LIX "MSUA (#X $ > $ A
1&$ &" MAXX18&)%BX- %X, %-X"0&)(, X(X,("&X -"(.X
X1+ X M(BXI% XX X+ 2,- %X %" X 2X"(P(X -+ - X
Mok SCAX X (X AIX&(-X (&&(X 1&)% X "X "(%( " %X
(+ "X1&" +  2X"X-AX™+ (X -0 X X& ',"&X (X
LOBMXC XX ™" X +( 12% X(#X)()! -X +()AX IX4 .+ X
%(0X I( 0,X X )R -&"X "(X '& X PO B + -X
Mo X0 X0 (X TOXCLXLXT X (XX 960 T %X (+ &, BX™X
XX XXX '32& AX

=THKABX - +&(% Y6 +X (+ |
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HO 0

-
O --‘-'h.
-

(% +X &(%.% X QX-I(, XO" -IX X&(% .% +X ")(% X&&' -BX,.!IX
X (XQX X %"X-1& % [ XUX, IX X0 2X X-(X %09(-! "+X
) XN XX LX) (% XA(XM- 4 -XOHX IX(L+ AX
XX %UX X # > # AT&S &" AX

ABX - +&(% Yo +X (+ , WS



H,C~  ~CHj

IX X 1+ X)) UXLXU( MXE+ =X (+ %2X0%X X)(% +X
&% 96X (X 1 (%X +()BX I X+ %X "X %UX X "l > # A
1&$ &" AX X(&&(X  1&%X (X "(P")(®%X ™ -+ -"(X "X
"%( " WX X 1&" -+ 2X"X-1-X -0 X X& -%X -"(BX&(-X
(=X X OBXUXIX) oK - X(12 X( XX+ 29AX

=OXXASX - +&(% Yo +X (+



[l NI &&= increased polarity
C °C
e e ()9
I o [l o
OH O0—P—0 OH O—P—0
0° 0°

London dispersion fags

(% +X &% % X . IX X1 2+( +(X %X + X, .# -X-X
0 $ +X X ,"%%X "4 X -+ X "-4&(% 96 +X -+ - X
(+ AXTIA %HS  %IA'S %IX%,(X %UX( IA $SA  @WAS %A

(+XM # $A 1&$ &"% X+,.%-X H&X -IX (,-' %X [I"-"X
% -H'X T -2X"MX T 2X&(% % AX/ X X'()(% +X&(% % X0"%%BX
2X X &(&! -BX!/ X X0 $BX,!(+-P%"/ X ")(% AX " X-+'"" -X
(% X 0"%%X "™ . X X' | (+" X'()(% +X &% 2% X-(X 1 %OX X
(F+ )" X+ X% X(XEX(OBXO™-IX- X X+ . %-X-l =X X
A+ X% P )% XM -+ CXUX (+& AX T, X (¢ X+ XTI +2X
0 $BX -X"X-IX ' XX X" -+&(% % +X (+ X-1 2X (X
& --+AX
X

Hydrogen Bonding faes

+$" A% X %X HEX-IX™ -+ (X -0 X X! 2+( X
¢ X (X X/+2X % -H I X! -+( -(&X QX)) "4 %K X

ABX-+&(% Yo +X(+ | M



" BX (12 BX (X 5.(+" X QX 'X %( P)"+X % -+ X (X X
"o BX(12 BX(XE.(+UX X' L+ X&% % X(+X . -"( %X
FOAX XX 24 (X (&KX" XHL-X X" % X)X XX, %X
% -H'BXO!'X" -X%(, X% -H'X "' -2X"XX)(% +X ( X“X,,' -" %K
& X XN+ (1"& "(X( XX$  WX(BX ) %X( X(+&" X
K %% 22X, X' (1% X"+ X0 -IX X%(X) "X (X X

u !(+"'X% _+(. '"/X-(&AX
i
H
I hydrogen bonding between a R ~ N - C ~ R
O\ ketone (acceptor) and an amide |
H. (donor) H
hydrogen bonding between a O !
ketone (acceptor) and water (donor) 1l (-)
c I
YN
R _C.
R R

2+4( X (X + X . %X ) - X 0"IX (- - X %" X "X
T&" %X, -+ AX X H)X-L XM/ X X)+ (((X-(X X! 2+( X
CXX,"X-(X X "X XX +8" JAMAMS  AX X@X-! -X
Y XOX( 12 X EX™ - X% X) XX, XXX XXX
+$" IAMTA H&'S  AX ' 2X(&&(X(+ "X (%X +().X
K+ ) XXX (& (X (X 12+( X (LBX " 14X X
((+,BX  )-(+BXEX (AX - +X'X % (1(%,BX(+X 1 &)% BX 'X X
(XU 2+ ( X (X ((*+X'X )-(+,AX

2+( X ("XEX XL X"&)(+ - X"X "(%( 2AX ()2" X( X

X"X-IX %%B¥K 1&)% BX"X , X(X/ +2X,) "4X!2+( 'X
("X ++ ' & =X -0 X X ,X(X (8)%"&" - +2X
ST CX MX) X 0" GIX -12&MBX 01" X L MX ) "X 0" -IX
2-"" CX

= SOXABX - +&(% % +X (+



A-T base pair:

G-C base pair:

DT\U;;H< N:< O%N >,,

* $ % A18/80A

(ME(/- HIM=M& (M"M (M  3&0 M-)M/"#M

@ 1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"BM
"l[+.D@)+ ()- )(B +- ..))%.B +0 G

#(-)0))-

4)-! (#  GE+N>=:F"=+J><M

ABX - +&(% % +X (+

, X<
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* $ % A18/81A

+ 0X4 .+ Xl =X J(OX-IXI2+( X (X, +" X %( 0 AXX
2(X+ X' %X-(X+ OX-1&BX ,+" X-1&X0" -IX0 (+ ,AX

MX X2+( 'X (X 0 X & (%X L(H+ MX "X 0-+X
L )-(+ MAX

MX X2+( "X (X 0 X & '%XL  )-(+ MX 'X0-+X
L((+ MAX

X

Relative Stength of Intermoleular Forces

K+ WBRH( X(MX (X X XX )% P ) (% X
(+ BX.-X+X%,(X& X0 $ +X-I'X (/ %' -X( AX!X,—+ '-IX
( X124+ (XXX '(+&(,X"&)%" XX "O%( 2AX
(%P ")%X" -+ "(X+ X,(& 0 -X0 $ +X-I'X 2+( X
("Xt -+ (OAX

~X)( 0 +.9%X XX ( (X)) +,"(X + X =X% X'()(% +X
o X-( T+ AXL, XM o4 CX( X %X X-"& BX X! X
XEXO+HT (0 X 2X-IX&(+ X)( 0 +.9%X™ +&(% % +X(+ X
or'X X, ,-' X"X )%X( X Y%P"%X"-+ -"(,X (*X
2+( X("AX

* $ % A18/82A

@ (M#(/ - HIM=M&'(M".M (M  38&0 M-)M/"#.M
1- #)(M) M/" M/3/BNJOM (M1# 2M#/M)(&#( M"BM

"/+.D@)+ ()- (B +-..))%.B +0 G

#(-)0N)- &)l (# GE+N>=:F'=+J>@M

SYOKABX - +&(% % +X (+
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3.2 Solubility

KX X AX [+(X -2)X (X ¢ (/%' X
"o4&(% Y AX(H X %X X-(X 1)% X&' 2X(,+ 1 % X)! 2" %X
O+ =X XE "X (&) XX X&(% Y% +X% %AX ' X)! 2," %X
JO+ -2X 21X T X %X (X &% Yo +X (+ X "X ,(%. "%2AX

L& X+ "X - X 0"%%X ", %K "X X%"." X (% -BX
TX-(XO0! =X 1-' -XEX0"%9%X (X,(BX",X9UK-! X+ -+ X( X-1X
&% % X&S$" X)X-I"X,(%.- X' X-IX,(% /' -AX

Solubility

X%(-XKEF "X 1&" -+ 2X-$,X)% X"X-I X,(%.-"(X)!, AX 'X-I X
(+ " X% (+ -(+2BX+ (X + X( - X+AX"X)% +X (+X,%" | -98X
)% +X,(%" X, IX X-(%.'XL & -12%3 ' MBX"1%(& -!'BX
(FX " -1 20X+ AXX+ ' X2 #BX& IX  (+-X! X 'X& X-(X
)X X (X (X %%0X (KX X L X (X &(+ X
V& - %K+ URX (%' - X, IX X0 - X (+X-!'(%BX 0" 1X
+X) (% +X'X ) %X( X2+( X("AX(X% (+  -(+2X!1&" -+ 2X
SUXAX( AXTXL X & - AX

X OM(1&" -+ 2X X (% -X "X X (X 0 -+BX -X -I1X
&'+ (1 (&' XU XUX'32& WK - X" XQXO!+ X-IX - %X
T&" -+ 2X" X" X(XQX "X+ ' XHE&X/ +2X)(% +X-(% 2X'('P)(% + BX
)X X0 IX &™M(X " X+ SOX(XA X 1328 X, A+ (' X
AX+ - - AX

A9X (%. "%20%>



(X1 T X)H % 2X(,+ 1 X
XE& XN XUXRAX %X =X
("%X (X '(-X &1X 0"-IX 0 - +BX
"LEXUXX). % X X X
+X0™IX X%$2X ("%X) 'BX (+X™X
e X X (%X X
AX $-UAX IX S+ @ X
0K (XX (%, % 2X (X
"&&" " "U2X 01X 0 X - %$X
(-X%"™." MX" X%"H&(% % +X
X X 1MX X (VWX

-0 X &% % XO0"-I"X-IX
(%.-BX -IX (%' -BX 'X

0 XIX(%-X X (% [ -A

"X ("X X
(%, "%E2X (X X (+ "X

Ly W v _py H&M#M#()&0 & M#E(M2 / -M (M& ..M
(@)( XX X /"X,061 " -BX (. CMIM#M ) .MO/M #..)&1 M (M7) /.M
A X&(AX&)(+ - -XEU(X-(X Yy (MA+M) M/ M.0- BM)O- DM

SX(+, %/ X" CX(OX,-+ X+ X --D#S0(&CM M J M1#M
HOoH #M)")(M

Xt (%X -+ X
"o+ SCX -0 XX (&)X XX (% /' -X&(% % ,GX X
X% XX )(%BX XD - +BX -I'X X % ++X ) (% X &&'  -BX
"X 4 X &(% % +X ) (% +2BX 0"%%X - X (X ™M+ X -1 X
(%, "%E2X (X X, - XUXEAXX X (% XX (P) (% + BXUKE X
124( +(XI 1'BXI'X-IX 1 -XO)(," - X" X-+. AX

& "X -XZX! [ X X5,8X4%9%0"-IX0 -+BX'X X, % -"(X
(X, - XAl X 2.X0"%%X - ,-X -(X X 1( 0X 0 %%X 2X ", (% X"X
“AX I X4+,-X,. ,-' X" X- % X, %-BX(+X,(".&X 1%(+" AX I",X"(" X
& X",(% | X+ "02X"X0-+AX!2GX ., X0 -+BX XXt2X
)(% +X&(% % BX", X % X-(K&X&"' 2X"(P")(% X™ -+ -"(,X0" -IX

(IX-IX (" 8X SOXCX X 1%+ X M(BX X '+ 2X &X
O IX" X&(+ X-1'X'(. IX-(X&$ X)X (+X'+ 2X+"+ X-(X+ $X
IKIXTCPUEX™ =4 XXX, %0-X + 2, %AX

X
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O = cation

O =anion
- PON Ho
C.}Q_C.) . _dissolves PN H\“ H PN \ (') O/H
OOO - HOH H HO--— : \
Ao~ H O
IX" X+ .%-BX-I'BX",X-I -X"X)% X( X,(".&X 1%((+" X+ 2,-%,BX
0 X!/ X""". %X,(".&X X X%+ XX (' X

2X0 - +X&(% % X QX-! X, %-X" X OX#(M )&OHAX 1+ X)) " X
X X+% X ", (% X+ "%2X"X0 - +CX "X (-1 +X 0(+ ,BX -1 2X +X/ +2X
+$"% X0 -+PY%" MAX
T 20%6BXH($.&X 1%(+" BX" XX (%(%6 , X 2,- %%" X,. -'  AX
X

biphenyl

29X (XX "% 1 X =X %%X %8 AX 12X "X 1" GXX "X X
| +2X(P)(% +X &% % BX 0UX (%2X +(P +(X'X  +(P
124( X (LAX XEX(&X™ -+&% % +X(+ X (X" -X-(X
% XML X% X (X ")+ (X (+ ,BX ~X"™X! X'(X
SA X XM X0 X+ 2X) (% +X,(06 -X&(% % X
%"K0 -+AX ' 01" X-IX0 -+X&% % X-1& % [ X + XI" 192X
(" - X-(XCX'E X (O IXE24+( X ("X (+ L AXLBX
AX 0 -AX T X (X (X (X X "X 124+( X ("X
Mo X0 XX &% % X ( XEX(OXS"BX "X/ +2X %% X
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XM XX HE& X (X OX ) 206P0- +XM -+ -"(LAX - +X XX
-+ % X,(% -XEX'()(% +X! 2+( +(X&% % ,CX-! 2X +X/ +2X
+$"# " XD -+P +"MAX

1-BX(2X-+2X X, +" X(X™+ "  @X% +X %(1(%X (&)(.',BX
s+ X0 X & (%X LBX + (T MX X TMX 0" IX (- (%X 12X
+(, MAX
X
H HH H A Hp R P RH
H“.lc\o/H H\C/C\C/C\O/H H\C/C\C/C\C/C\C/C\O/H
H Hh HH Hh Hb Hh A H
methanol butanol octanol
very soluble in water slightly soluble in water very insoluble in water
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)+0) (6XQX ", (%) X "U2X"X0 - +BXX ' 2X0 - +J % ((%X+-"(X-! -X
2(X-+2AX "X "X L XAIXO0 - 4X"X % X-((+&X12+( X (X
0"-IX -1 X 1 2+ (12%X (HX "X -1, X &% % BX 'X-IX"+ | X
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- N2X &X (X IX % (%P % (I(%X X 0 -+PO -+MX
124( X (LAX I'X2 (X-+2X -'(%BX (0 / +BX(@X  "X-(X
X1 BX XX X&(H+ X X&( XX X0 - +BXX,- +- X-(X(+&X
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H | ether is hvdrogen bond
| . acceptor only
|-!’, 'H tO'\-‘,_ :
H-\ /.C'--‘ /H H HRC/O\ /H
c 0 Sh o
H |‘_| Y HH HH
H\
ethanol O—H dimethylether
X+ ,.9%-X" X1 -X-1 X % (1[(%X", X % X-({+&X&(+ X '+ - %K

[(+ %X"-+ -"(\XO0" -IX-1X,(%/ ' -X (&) +  X-(X-IX -1+ BX'X
AX% (%X" X1+ (+ X& IX&(H+  X,(%. % AX

2 A %%N( %A @X X '+ %X +% KX ,(%. WX +*. -9BX
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+ %K '+ %BX" X! %)%AX

VS WO X + X-I(, X1 =X +X
&(+ X )% +BX (+X) %X ( X
12+( 'X ¢™X (+X
Moy X 0" -IX (LAX (% +X
(% - X 0"%%X " A% )(% +X
e X0 %%BX ' X %,(X"(" X

(L AX ()% +X,. - ,BX "X
).M 4CM- BH M9:CM9AKA ./M (' -+,-BX0"%%X'(-CX .-X2X 0"%%X
0- M" &+.M 1 -/M (:I.#')(I (/ &M (X X (( x #( x ( X ll”(%/lll x
[d- )+"M [-M/"M 0&%M --#-M 2M
#.M- (M- )O(M  BM<M)(M#&M "X XX ()(% + AX
O0-/"M)M)).M 4CM - H(M (M ! (M
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M- HIMITMY)- - &H(BM M "X %K -1 2X (X (& -"& X
+;)3M4M cM M L)X O1'X " -X "X "' , + 2X-(X
"% X (& "X () %+ AX
(+X™-" BX,,' "X ("%, XK%X, (%X (X ++ T X&% % X
XX+ X (@)X F X 'O +X "X 0"%%X (-X
"% XUXO - +AX U X(% [ - X %,(X(- X+ X -X%-X,(& 0! -X
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+O2X (-&™ - X H&X-((%,BX "$BX ' X(-1+X)% X+ (' X-1X

I, AX XEX T (& -BX("%,X - X (X 5(-X (X0 -+X ' X-I.,X

K (] +X0" X+ X+ THXUX+ &KX (4 X-(X X%(%X,)"%%AX
& %%¥Kh.& X( X.)'%UKI3+ (LX& -+" %X X +X'()(% +X ‘X

¢ -&" =X/ X+ AX

Summary of factorgtributing to vater
solubility

[ %. "X X & %X .-+ X (X )+ "X AX (%, "%2X
I+ -+ X X X 1%%' "AX X ("+  -"(X( X-1,X
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0 -+XIA AX %(%,BX &", MX0"%%X," "4-9BX (" -+".- X-(X
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-1"(%,BX,.%4 ,MX0"%%X&%,& %% -+".-"(X-(X0 - +X
,(%. "% 2AX
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SIX (XD -+ ( -(&X "X &% % BXOMIX( <X + X ."%6-X (X
DX ()X X (A X (X &% % +X)(% +E2BX ' X -1, X
0 -+P,(%. "%2AX
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1 #)(M) M/ M/3/BNOM (M1# 2M#/M)(&#( M"BM
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3.3 Melting points and Boiling
Points

Boiling point and melting point

IX(,+ [ %X&%"X "X ("%"X)(" - X(X" +'"-X@H"X
&% % X )+(/" X X " -"("%X "%%.,-+' (X ( X -IX - X (X
(% XM A X (L IXO)E)% X (% X "X
/'&)% CX)2M /- )(IM - M#(/-)& 0&-M )- .M2#/"#(M M+0-M.'+& M
YM/"M.O/( BX %" X'X("%"X+ X)+( ,, ,X"X0"IX-1, X
(%X XM X+ X E) AXEX (0 XX
"-+&(% Y% +X--+ - X(+ BXIX&(F X'+ 2X-! XU XEM S X-(X
+ $X-1&X )+ -AX ! X'+ 2X" X"X-IX(+&X( X! -BX A AX XX
S&) ot X&,X X+ T X (X! X& %" X(+X ("% X-(X( .+ AX
X X+.9% BX% +X&(% .% X! [ XI" T+X ("%" X' X& %-" X)("  -,AX
(" XX (%M XO)(™ SX(X™M+ " X% +HX12+( +(LAX
+X +(X'X! 2+( "X+ - XX+ -+X,. 4+ X+ X)(,," %X
(+X ((X (+ BX 'X-LX!™M  1+X ("% X )™M -,AX %X 3+(X
+ X %" XL'X -X-&)N+"X)+ .+ MX.-'X"X X%"™"BX
SXAX - X&(% % X+ X1%X-( -1+X 2X-1,X (+ ,AX
(/1 X3+(X + ,BXYO0 / +BX-I X&(%.% X "X (. IX-1 +& %X
"+ 2X (X)) X HEX (X '(THX X! -+X-EX X, AX
-'BX"X (" -+ ,-BXA& M XX X% X)), X %%X - X0 2X )X (X
897 BX XA(XP XM+, XMBLY X(X--+ " X((X (+ ,BX
& X)(,,' % X2X-I X% ++X,.+ X+ X( X! X" %X&(% % ,AX
X

H“"C\H H\C/C\C/C\H \‘C/ \C/ \C: \H H\;C/C\;C/C\;C/C\C/C\H
H HY A Hb HH HH Hb HH HHN AH

methane butane hexane octane

bp =-164°C bp =0°C bp = 68°C bp = 128°C

IX o+ X (X" +&(% % +X12+( X ("X X ") (%P

SKAX %-" X) (M - XX (%™
e -



% X" -+ XX AD - XXX (% X)(" - AX ($X -X
AX X (X ITXL( (X (+ X (%2MBX :PL'( XL ")(%P
"% X" -+ -"(, MBX'X:PI1'(%XLI2+( X (" MAX X %9%X-14
&% 9% BX ( (X (+ X+ X,""4 ' -AXI1X)(% +X$( X + ()X
%X Pl 1'(X (X (+&X " -+&(% Y% +X  ")(% P ")(% X

"o+ SCOBXTX" S(X-(X-IX0 S X ((X (+ ,AX:P! 1'(%BX
S X (O XEXT12+(12%X (HBX "X % X -(X (+&X " - +&(% .% +X
P2+( 'X(™xX™ -+ "(OBXOMIX+ X-+(! +X2 -AX
X
H/‘}'i HH H H Ha,t' H ,H H H H?|"| H,__l;i H H
c C c H C c H c c C H
NI A R SN Il B NI NI Y Nt
HH HH HH HH o HH HHHO HH
H
hexane 3-hexanone 3-hexanol
bp = 69°C bp =123 °C bp =135°C

X)+ "% X"+ XX "(O%( " XL X))+ --2X&. IX 2-1" X %, X
A4XUX %N (XAIX)% ' -MX XX X (X124 (X (XX

0 -+AX ., X"-X"X % X-($+&X-" 1 -X' -0 (+$,X( X"- +&(% .% +X
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CH3

lower mp,

higher bp!
mp= 5.5°C mp = -93 °C
bp=80°C hp=l]l°C

(- X %,(X-1 -X-IX ("%" X)(" -X(+X-(%. ' X" X,""4 ' -BX (/X
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CHAPTERIV

CHAPTER 4 THE
HYDROCARBONS
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4.0 The Hydraarbons
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4.1 Alkanes, Adkes, Alkynes
and Aomatic Hydoarbons
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X %." X (&X. %X-(X 1)%X5." BX#, X X"X) .&"X
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'XI&P-+  -&' XX (#X (%" X)L DX %%X X)(",(X
( -H%X' -+AMX

X, $"BX %"*." X %$' ,X0" -IX
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XX N%' X X X)H- X
++"+ AX  -+X "X (X
(%.-"(, X, IX X A" X0"% %X (-X
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4.2 Names and Struasrfor
Hydroaarbons

XO X (4 X+ "Xk - XUXAIX %" X)X XX
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Geometric Isomers in Abnes
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O O
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Free rotation about this single bond

Same molecule; no isomerism.

(b) I
Trans\ /Zis
No rotation about this double bond
Different molecules; isomers.
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Summary of Namingues for Allenes and
Alkynes
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4.3 lPoperties of the
Hydroaarbons
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4.4 Aomatic Hydocarbons
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Why You ShouldOt
Love the Smell of
Gasoline
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Table Some Rpresentative
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Structues of Some Benzene
Derivatives
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The Thee Isomeric
Dichlorobenzenes
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Polycyclic Aomatic
Hydrocarbons
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To Your Haalth:
Polycyclic Aomatic
Hydrocarbons and
Caner
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Biologially Important
Compounds with Benzene
Rings
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CHAPTERV

CHAPTER 5 ALCOHOLS,
THIOLS, ETHERS AND
AMINES
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5.0 Alohols, Thiols, Ethers
and Amines
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5.1 Names and Struetsifor
Alcohols, Thiols, Ethers, and
Amines
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5.2 How Hyadrgen-bonding
Influenes Poperties
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5.3 Amine ®tonation
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6.0 Chiality and
Steeoisomers
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6.1 Identifying Cha
Carbons

Intr oduction: Louis &teur and the digeery of
molecular chiality
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%. X' X+ X(AXIX%. X)+ XX XL%-MXQ% X(/ +% )X-I X
X OXCXBX XX+ X))+ X (X X0 (9 X (/ +% )X X
%. X))l +  X(XAX

X

B<TXCABX " 2" X!I"+ %X +(,



©
@)
©

flip A over so red
atom pointsto the left A and B cannot be superimposed:
they are not the same molecule!

X' X(-X,) +'&)(, % X(X" - X&+4+X"& XL MBX-L,@X 4™ -"('X
XX X 1"+ %X &(%.% AXX(%U(X-1 -X X %, (X", X'(-X,.) +"&)(, % X('X
#&"+H+X"&  XLMBX ' X-1.,X"-X",X %, (X X "%6X&(%.% AX
(" X 9%,(X 1 =X T AX XX X UX X #(-(& X)% X (X
2&& -+2AX !+ X" X'(X0 2X-(X,%X-1+(. X1, X&% % X,(X-! -X
AX- 0 (X)(+ (X + X&"+H+X"&  X( X(X'(1+  AX
IX + %-"(,I")X -0 X & %X X 'X X"X - -X (X
%& $ %" $  UTX&(%% X0 IX,! + X X&% .% +X(+&.% X' X %, (X
J&X (" Me2X (X (14X #(),BX X OMIXT /XM # - (M
— (1"(M)M [).M#M /- J# (#)(&M + AX 1+ X +X-0(X
22X (X -+ ((&+CX T M&HX X M-+ (& +,AX
I&" $ oK+ X) "+ X( X,-+ ("(&+X0"IX + X&"+H+X"& X
(X IX(EHCXAI"X+" X&% % X X' X AX X 1"t %X &(%.% X
0"%%X 98,X! / X('X'X )&4XX''  "(&+CX-IX0(+ X'' -"(&+X
T OXCX&& AX( X X) "X (X&(% % ,BX ' X-! X- +&X"&)%" X
X49% "(IX-(X- X1 +X (&)( AX
& EXT XN %X)R" %X )+ -t X L& %" X )" -BX
(%" X)(" -BX ' -2BX'X,(X( MAXO / +BX'' "(&+X (X"  +X
XICOX-E 2XM 4+ - XO0MIX) (% +M3 X% -X XA 2X& 2X %, (XF+ <X
MXL 42X "+ -X0 2,X0MIX (X ' %X &(%.% X QX )£ "BX (+X

=ABX "2 XI"+ %X +(, X8<8



1&)%AX! 2X+X" +' -X1&" %X, ,-" BX-I( IX"&"% +X"X
&' 2X0 2,AX
IX(+X - 29X (X -+ (1&" %X %-"(\MX "X - X (X X
"t (&+ AX %&$" S WK+ X -+ (L&+XOMIX + X()/M
&+H+X "& X (X IX(-1+ AX I, X X ( +X. +X +-"X

"t & BX . IX XOUX -1+ X +X&%")%X I"%X ' - +,X
X "X) "4X0 2X(X X &% %AX "-+ (&+X 0+ X
&% % +X (+&% X 'X (" "-2X -0 X -(&BX X -1"+X

N2, X))+ - X X A&X( X (! + AX

X 4 X XI't %X' -+X X X--+I  + %X+ (X0" -IX (+X
"o+ X" - S AXBX M- BX X -+l + %X+ (XX - 0(X
"X, - S XED (X% BX-(&XTX-T X +-((X4 .+ X %(0 MBX
-1'X0M% X" -X,-"%9%X! X X&*HE'&  XLL - 4/"#(! X X X&"++(+X"& BX
%, X0 X+ X-%$" X (-X X/ &"+ FMBX"X,.)+"'&)(, % X(X" -X
&"+H+X"& AX

w9 9| 9
Yo oy | oW
c D H NG
tip C on its \\ ? Q
] 5
C

C and D can be superposed: they
are the same molecule!

IX&% %X X 'X™ -+ %X)%' X ( X,288& -+2X-1-X),, X
(0 IXEX T X (XX X+ X X% X))+  AX& "X
96" X X&(% % XX % X, (X1 -X-1, XX «(&X + X", - CX-1X
S0(X)" X0 (% X X&"“++H(#X"& X X(X'(1+  AX

(X, X+ (X0 X$( OX-IX&% 9% X"X $  AX,"X-1X
J&XH (MBXO X X, Xl X X+ (X0" -IX(%2X-1+ X +(.),X
+HXT XX %, (XX X 196X - +AX

B<IFICABX " 2" X I"+ %X +(,



sp?-hybridized carbons cannot be chiral centers:

9 9 7 |o%

C ' C
0 00 H
' F
ﬂiplz\ ? éplanenfxymmeny
& .
o0 P
E c

E and F can be superposed: they
are the same molecule!

(" XA X - X XXX, &), X (X BXX &"+4+X
"& X QX %FXR / X-(X (X"X)"$X X .)BX5)XX( +BX ' XX 'X
(&)% -9RX ( +%2X AX "X &% .% X ! X 'X ™ -+ %X )%'X ( X
28& -+2BX' X" X I'+ %AX

AKOYEX(AX T+ %X "L (KX %X &(%.% ,AX (+X'( 0 BXXK
0"%%XMKEEX ", ., "(X-(X&% % X0"-IX X," 9% X I"#9%6X' - +AXX
S XX X X UBXA X # XXX D)X oL (BX
X [2) X"+ %X -+ BX&$" X-1X," - -"(X0" -IX-1 -X&% .% X X "-X
&(+ X (&% 1AX

()" X9 P .-'(%BX+ OX"X-0(X"&""(,X %( O0AX

, 4 4
(%HzCH:_:, ; OH
H_%_OH - »~OH ~ \)\
]CH3 |
2-butanol

(drawn in 2D)

+(XIOX" X X 1"t 0%X' - +CXX1 X (X ( X-X(T+X  -(&X
TXUX- D+ OBX X IX (XX (XX e D XA(XEXX

=A8X 2" X"+ %X +(, X<




"4 CX X2+ ( 'BX X& -1 206XLP. MX #BX 'X -1 2%XLPg  :MX
+()BX'X X! 2+ ( 129%XIMX 4.)AX XOX).-X + (XOX"X-1X ' -+X(X
XPU&' (%X + 0" X'X% 2X(-X-I XX +(),X+ (X" -BXX 'X

ML XX+ (V& 2AX(X,-+-X0X X (" XX X
TX -l 29%X(#,X0" -IX+ 9% +X%™ BX' X, OX-IX -- 1&'  -X-(X-X
& -1 26X(HX0" -IX X,(%"X0 X 'X-IX - 1&'  X-(XR+( 'X

0"-IXX | X0 AX X&"H#X"&  X( X(+X4+,-X,~+. -+ BX0X %%X
AX, &X+ (),BX 'X%,(X X+ O0AX

? CHCHy | CH,CH, (?

O“._C Hi-C /C nH C:
O/ ~Q  H,e? TOH HO™ “chy, Q7 é)
A B

flip A over so OH
pointsto the left (I:HZCH3 ?
C"'CH3
HO™ ">y cQ

"%

A and B cannot be superposed: they
are both chiral, and are enantiomers

I'XO X-42X-(X,.) +"&)(, X X( -(X BXOX4' X-! -XOX "(-X (X

A

AX XX X X (IX 1" %X &(%.% BX "Xl 2X X &+ X( X
IX(1+  AX
X, - X P)H() (%BX '%"$ X P - '(%BX "X/ XX "t %X
&% % AX +(X 19X "X ( X-(XOX"" =" %X, "-' -X

18 -1 206X (#H, MBX'(-X;X "+ ' -X #),BX 'X,(X" -X"X'(-X X I"+9%X
COHAXX TXOX M S 06X & HAX )% AX - X &MHHX & X "X
D) WX ] XX+ ™ %AX

B<MMCABX " 2" X I"+ %X + (',



2-propanol is achiral:

Cltng : CHy
Hi-C i _CyeH
HO? "CHs | HsC” “on
C ! D
' C and D can be superposed: they
are the same molecule!
tip Con its side
ot
CoH
HaC™ Yon
C
(" XL X PYH) (X "X ,) &) %X (X" X (0K &+ (+X
"&  AX -+ -+ X XX XTI+ XN OXOX/MOX(X-IX,&X

(&)(.' AX
I'X0 X%(($XXI/ +2X,"&)% X&(%.% X%"KP .- '(%BX"-X" X'(-X-((X
"4 %-X-(X + OX (X1 X&MH (FX"& XX+ (M3 Xl -XEX"X(-X
)& %AX (0 / +BXOIX %+ +BX &(#X (&)% 1X &(% .% ,BX
XX XX X I%% ! XUX-+&X( X +0"X X+ P
"&CC X/, %3 (AXTX2X0 2X-(X - +&™ X" X X&(% % X
"X 06X X "QPK (X U((SKEX I X+, XXX (X & X 1"+ %X
C o+, CX&(%.% XO"-IX 1"+ 96X' -+ X0"%%X (X X "t %AXX 'X
X, 2XW® 2WX I X "X "XO)(" % X (X (& X )X 0" -IX
1 )-"(X-(X-I" X+.% AX
O XA SX(X& S XX+ (1&" %XUK' " +CX" XX
0 X-(X+0XIX'" (& +X( X X"+ %X&(%.% BXX" X'(-X' ,, + 2X
(X (X-(X-IX-H. % X( X + 0" X-IX)(" -P(#P)(" -X&"+{&X"& BX
XO X1 /X (X)X-(X'( OX (+X).4)( X(  X"%%.,~(AX'- BX
$ XX (X8 %-(X-1X,&BX 'X,"&)% 2X+ + X-1 X (%" X
X X0 X (XOXAIX I %X+ (CX-L X (&)%"! X
AX,&XATAX (X% X, XE&( %X-(X (M X2+ %X -X
XX BX X %, (X-(X (/" XA+ % XL -X,0)" X (4M/2)M

=A8X -"2"™ X"+ %X +(, X¥B<<



O#0 (. X(-X-IX " %X+ (X0"%%Xt%-X"X-I X (+& -"(X( X

AX' &+ AX
HO, H HO H

two enantiomers of 2-butanol

+ X X (AXE&EF X 18&)% X( X I"+ %X "(&(% % BX IX( X
B OX X X)"X( X' (& +,BXO"-IX "+ 96X -+ X&+$ X 2X+X
(-AX

" PR H OH H CH, H CHs
HO H HO H 0 - ® oXN o°
N s H3N H3N
HH O HH o S 5
glyceraldehyde alanine
H H
HO, H HO, H ’l] '1‘
H C/’SKOH ! C)H(OH MNch, Ve,
’ s H CH, H CHs
o o
lactic acid methamphetamine

+X +X ,(&X 1&% X ( XachiralX"(&% % XQX( /" X
2(+ % X1 X(CX( X&X (-"X X"+ %X -+CX

B<RKEABX " 2" X !I"+ %X +(



OH
© HO
9 HO, SFO2 ~
. O
N CHs
€] ) |
OH OH CO, CO, H
dihydroxyacetone citrate pyridoxine

(vitamin Bg)

O o H/ﬂ H 5 HO
0) ® o)
H5C H3N ®
0 o) HO NH3
pyruvate glycine dopamine
(amino acid) (neurotransmitter)
XX+ %X - +X X,(& A" XXX X- -+ + %X+ ('X
0"-IX (X" +" X, ,-" -7 SGXIX'0 4X-(X-I"X* -"(X"X

V2WXQX®Y / +BX-1, X %-+" -/ X"+ %X' -+ X+ X/ +2X+# X"X-I X
(- 1-X(X "(%( " %X(+"X1&" -+  2BX'X(-" X-IX, (OX( X
(X" (X + AX
X

> $ % A48/8IA

@ (M#(/- HIM=M& (M".M (M  3&0 M- )M/"#.M
1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"BM

Y+.D@&)+ ()- (B +-..))%.B +0 G

#(/-)0/)- 4)-!1(# GE+N>AF'=+?@M

* $ % A48/80A
(=X %%XE X 1"+ %X' -+ XL+ X& 2X X&( X-I'X( X™X
X&% % MAR & + BX2+( 'X ~(&X ( X-(X +(X.,. %% 2X

+ X'(-X+ OX"X-IX%"X,-+. -+ X (/" -"(XQX .-X-I 2X +X,-"%%X

-1+ AX

=ABX -"2" X"t %X +(, XB<>


https://openoregon.pressbooks.pub/introductoryorganic/?p=693#h5p-78
https://openoregon.pressbooks.pub/introductoryorganic/?p=693#h5p-78

MNH: > $ %A48/81A

OoH © P iy
/\X/IL HO OH MX %-X (' X( X
HO o aX'e X, X

O (/X1 -XI X -X%-X
(X "t %X ' -+AX
1&)(/M (M + OX(+X ,+" X"-X X
X) "4X-+ ((&+X
A X-1X0 X (/' X" - XUXAMX, CAX X+ 0X
X &+ AX
MX X! X-0 (XP - '(%X,+. -+ X %(0X'" -"(&+GX

H OH HO, H

* $ % A48/82A

@ (ME(/- HLIM=M&'(M"M (M  38&0 M-)M/I"#M
1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"DM

"+.DG)+ ()- N(B +- .. )%.B +0 G

#(/-)0/)- 4)-!(# GE+N>A;F'=+J==M

* $ % A48/83A

X-1X0  BX%(($X )X X -+ -+ X 'X X'& X (+X-1X
(/| +P1P (' -+X '% "X $( OX X )+"BX )+ ( 'BX
S&UOIT J + -&@OBX'X )+ (1'AX + XX % X-(X%( - X

"+ 0eX+ ((X(X' 2X(X-1, X&% % +X,-+. -+ ,GX

B<RMCABX " 2" X !I"+ %X +(


https://openoregon.pressbooks.pub/introductoryorganic/?p=693#h5p-55
https://openoregon.pressbooks.pub/introductoryorganic/?p=693#h5p-55

6.2 Staaochemial
Designations in Names and
Structues

Nomenclatue for distinguishing clat isomers

1&"- X' XX (™ -X0 2X-(X "= X (X -+ (" (& +X
HEX'(1+  AXIX D >1 " >$ "A%H%E& XXX, -X(X+.% ,X-1-X
%9 X, X-(X.' & " .(.,% 2X A XX+ (1&" wX4 .+ (X
( X'"2X,-+ (' -+BX.," XX " CXVRUEHO SXOX% %XV WX
(& X+ (&X-IX  -"XO(+ X- /0. BX,. ,-"XV+"!1-BVX'X"X%- X
(XX )™IXO (+ XT+ 1 UX'XT+  I(AUX X& X + (&X-1X
SUX##H - BXOMIX X X+ % - X O XVIWXET-+  UX", XTIEX™X
- %" MAX
KK+ "X - XOUIX M %X+ (LBX X M+ 96X-(&X

SXEX(OXAL X AKX (XA XT&X (XL IX (&)X
"0h. X-1X% --+AX(+X"-' CX

L8BIOMIP& - 2% &"(P &P)!' 2%)f'P & (%X

" X-1X X&X ,+" XAX 4 - X(X),. () +" BX
o IX™ %. X-IX " X XO (X 96X+ (X -X)(," -"(,X8X
PXOX(X-IX)+ X TTAX X, - XUX-EX XM+ XX
AX (- X& " (X AX

A step-wise method for@agately asigning an
R/S designation to a chirarbon:

OXBKX LX) XA(XAIX (X, s s X - X -oBX
AXAIX A (AX HET X X, X (XX A& X& X XAIX

=A%+ (1&" WX X
& X'X -+ -, 8@



S(&X - T XXX %X+ (AX XL X+ Xt " 9XK-" MX(-! +X
+.% X (& X" -(X)%2AX I XI" 1 -X)+"(+" -2X,.,-" -.' -X0"%%X X)X
"& +X8BX(-!'+ X+ X.& + XX+ X+ +X9BX:X ' X;AX

XK M X X"+ % X &X8X-(X9X-(X:AX

OXIKX - #&M XX - UK XD XEX) (T -2X £ )AX XXX
(+"" - X"-(X-IX)% ' X( X-IX)  XLO 2X &X2(. MBE-(X,-)X; AX X
XX XX XAEX)% X X-TX) XE(O0 4+ X2(0 MXX-(X,-)X; AX

)X CX X %($0", X "+ %X XBX&( / X H&X + ()X B8X-(X9X-(X
X (++)( X (X X +(X 0" -IX-IX X (4.+ -"(BXO"®wX X
(1 -+ %($0", X "+ %X (++,)( X -(X X +(X 0" -IX-IX X
(4.+ -"(AX

)X CX X %($0", X "+ % X "X ) +X 9X(++,)( X -(X -I X M
(4 .+ -"(BXO"% X X(." -+ %($0", X"+ % X(++,)(" . X-(X-I X
(4.+ -"(AX

X

W%%X., X-I XP(X,. +X B +% ! 2 X XX 1&%AX

#4 priority group
pointingaway fromus

priority#l

priorityd -~ -~
OH CHY
HO\/H(H .
\ priority#2
o priority#3 AN '
glyceraldehyde - -
(R)-glyceraldehyde clockwise = R

I X4+,-X-I" X- XOX&.,-X (X" X-(X,," XX #$"$ &H*(X IX( X
AX (X s XXX 96X -+ AX XA+ -X%((SXX-! X

(&X-T X AX M BX (XXX M %X - +CX-L, X + X BX X
L"X-1 X1 2+ (12%MBXXKLX % | 2 MBX'XXIX-IX g X+() MAX
0 (X)+H'(+-" X + X ,2CX , X(X " -"(%X+9% X (X-1X IX
2,-&BX! 2+ ( 'BXO"IX'X -(&" X'& +X(  X8BX"(' +  X-IX

%0 ,-XLI; MX)+"(+2BX ' X-I X! 2+ (129XQ 'BX0"-IX -(&" X'.& +X

2BX " X )+H"E@X IBAX + (X! X 'X (& X'& +X( X=AXI"IX( X

X0 (XWX ), X" X)+"(+" -2XI9BX-1 X % 12 X(+X-1X ¢ GX (X
& X ABX X2, &X 4 X X(X&(] X(X&(H+ X (X

8=TXHCAIX + (!&" %X "t XX & XX -+ -,



0 2X &X-I X"+ %X -+CX+X-1X% ! 2 X0 X! / XX)0& XX
AOXX( 12 BXOMOA X(X-IX g X+ ()X0 X!/ XXH#(1& X X-(X'X
(12 'AX X1 X -(&X"X-1 X, & BX (. % X (X! [ XX L+X)+"(+"-2X
XWX (AX T+ (FBXIX % 12 X+ (OXNX 0 XI9X
JHE-2X XX g X+ (OX-EXEX)+(+ -2AX

LIX(AX)F (XL BXOX%(($X 1-X-X-1 XEX)+'(+ -2X €)X

LIXE24( 0 MX'X, X1 -XEXUX)("- X $X 02X 48X, BX"-(X-1 X
)% X( X-IX)  XQX-LX,-)X; X+ (&X-1X)+ (4 X (1 X))%",AX
I'BXO X-+ X X "™9%X 4' X 2X-I1XI8BXI9BX 'X I:X )+"(+"-2X
+(O),BXUX™+ X+ + AX X "% X" X %( $0", BXO!" IX 2X - )X
D X- %%, X XXX+ (XD X-IXV WX4 + "(BX ' Xl -X-I"X
&% 9% X" XLMP® + % ! 2 AX

X' &+ BXX 4™ -"(BXO(.% X XL MP® + % ! 2 AX

X

XX 1&)% BXWMKU((SX-X( X( X-IX ' "(&+X( X%-"X
XX -H&M XX (A CK( XX %X - +AX

4 priority group
pointing towards us

(8)-lactic acid

clockwise = §

Xt XE&( %X XIMP %™ XX [ "% % X 2X(%8(" X-I",X
%" $AX

% +@BX X" X-I XX, =" ' -X'X X" XIBAX 0" X-(X"-X-I+ X
¢ X-(X( 12 BX-IX +(X(X-IX "X+  ()X-$ X)+"(+"-2XI9BX
TXAIXE& -l 2%XAX-$ XEAX IXEX + (OBX!2+( 'BX!))'X
X X+ X)X N2 XXLEX(XATX)% X ( XATX)  MX™MX
"X 4 4+ BX,(XOX., X,-)X;CX IX "+ %X-+ X H&XI8X (X 19X

=A%+ (!&" %X " CXTX & XX+ -+, X08=8


https://www.chemtube3d.com/stchiralcentersrs/

-(XEX"X %($0", BXO!I" IX& ' X-1 -X-IXI"+ %X' -+X! X-IX M
(4.+ -"(AX

X+ X-19%" (&" X", X 'X™ -4 XX X+ XX, X - 2X
XX &)+ -t X (X -+ (P& 2X X+ X UAX X
&' -+ X 2X X #&'X +. X (&' 2X'X)+ ,+" X0" %2X
"X AO)XX .+ %" X"X-1 X%X8@<MVX X, -/ X'X+ & 2X
(X &+ X" $ X "X )+ " XO&'BX- %" (& X0 X L((X
"&%" - X X-IX G X( X /,- XU+ -IX - XX "X (+X
-(X0(&'XO!(X! X-% X"-AX19%" (&" X ( -"X X"+ %X' -+BX
XX - XTXO(X T (& X (F&,AX-X0,X&+ S - X X X
$ X *&'$ CX "X (-I+X @+ ,BX X <7K<7X &"1-X (X (-X
(& +,AX

%-1(. X, " X+ X% (X -"HORX 4+ X I( 0X -l %" (& X
0(+$,BX1)+"&" -%X/"' X, -X-I -XIX0X - %®X-IXM
& AX L XXX M X & " %X -BX 0" X -l XM
Y& AX L, XX " eIX SAX/ X 0" X -"X$( 0%  BX
I( 0 / +BX).4XL MP-19%" (&" X" X'(-X, BX . X'32& X"X-I X
( 2X9"%2X( / +-X -0 'X-IX- 0(X'' -"(&+AAX

8=PMRKCAIX + (!&" %X "t XX & XX -+ -,



XX P+ %X (-BX
J%@E X 0 X 14X
D (1 X (X, XXX ™ - X
- S AXIUXO XS XUX%+ X
)+ X X X (X (X +AX
X %, 2BX X((X 'X
LX)+ (WX X
) 2" BXOIBX -X) +"06X (X ! +X
FOAX X X)L+ BX
%($ X=X+ (1 %X . X-(X! +X
¢ +X (XX % $X (X
£ X, -2X " BX
)+ "% +@BXOUX+ + X-(X-1 X
FWX 962X (X - 4X -IX
%((-+ &X (X X %)X $#"\€/M &'((4 l\ffn"}g;))g;w'\(ﬂwf(l;ﬂzf('l\sl'w
S AX' (+- - O@BX-I(. IBX-X OF)-MKM O &#M) #(CM
o s o S IETNE, I Ly
X" 1% X0" )+ XX

M0 - XU XX (XXX T X (XX
(1 A42BX,(X &"%" X"X-IXAAXE X'(-X,)+ X H&X-IX & X
. AX

%, 2K O(+$X "X ). %"X 0 +', X ( XX %X "+ -9X -(X X
S X)X (X X))+ (1 %AX I"X"%. X), X
(X-1X 14X ++"X &'&'  -BXOMIX+*"+ X (& ™ X
&(+ XX 4 2X(X OX 4. BXH)* X [+ X+ (XX
AXOBXUX+ KX (L X A&X) = X) ) XX %M %X

S UX XD (] %X X&+S " AX
16" (&" X "X '( OX S$X (X -I1X &+ $ -BXOIX ,+" -X, -2X
& 4 X' (+ BXEXI X+ &' -X(X&%-")% X&%(& BX + -X/,AX

I(-X ", BXUX,(&X (" "X+ %- X-(X%)4,2 AX "+ @BX
¢ HXK-LX A XUX X% X-UX)+ X"X,(& X) + - X( XX
0 (+% BXPX-(X (" X)+ (% &BX(+X"-'  X"X +3"9%A

* $ % A4808/A

=A%+ (!&" %X " "CXMX & XX -+ -, =:


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7410199/

@ (M#(/- HLM=M&'(IM"M (M  3&0 M- )M/"#.M
1- #)(M) M/" M/3/BNOM (M1# 2M#/M)(&#( M"DM
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6.3 Chiality in Chemial,
Envionmental and Biolo@t
Systems
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CHAPTER 7 CARBONYL
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7.0 Carbonyl Compounds
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7.1 Aldehydesgeikones,
Carboxylic acids, Esters, and
Amides
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7.2 Aldehydes ancetdnes

Aldehydes
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7.3 Carboxylic Acids

Carboxylic Acids
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7.4 Esters and Amides
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CHAPTERVIII

CHAPTER 8 FUNCTIONAL
GROUPS AND RERTION
PATTERNS
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8.0 Functional Gups and
Reaction Rtterns
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8.3 Addition Ractions

97T RRAX " (X -(



%S X+ X/ %. X& "% 2X(+X-1"+X "%r2X-(X) +" ") - X"X " (X

OB X0 IX,. s X)L XE(X(XT 24+ ( + (X
&% % X -X)(" - X(X., -+ (R (+X-I"X2) X( X&(% .% BX-! X
CUX(LAX XD, X+ OXC X XX (XXX (% X
CXEX 4 ($AX IX( XX +(X A(&X"X-IX (X XX

S IXETHEX (XX H()XOI X+ & ™ XH(M X-(X IX(- +X

2X X" % X (' AX

H)LXAIX "&)% -X " (X XX 24 (T CAX XX
X+ OXUXOMIXT 24( X X+ =X X X +(P-(P +(X
(% X#X-4+% X ( X(+X X +(P-(P( 12 X (%X ( X-(X X
124( X -(&X-(X +(X -(&AX'XIX% (+ -(+2X-I"X+ -"(X 'X
X "06"- - XO"-IXI24+( XL gMX™X-1X)+'  X( XX -92,-X,.!X
XS %XLMX(+X)P&XL - MAX

X
(X XXXV " WX XO)-XEBX,™ X0 X-$ X X+ -' =X
L-DUXX-X 0 MXC'X XT 24( X-(X"-BX)E "X X" %X
(. XL MAX X+ (XS %-(X( X-IX+ -1 XX AX
K EX"&Y(F - X D% (X ( XAUX T&" -+ 2BX24+( (X
"X X (X (T AX S e+ - XL - %X (%X (X st - X
SAX 24 ( 0 - X -BXEAX) T %ERI2H( 1 - X - X(-'X)) X

(X" (X% % XEX)H L, X (XL IX X+ $ + XX IM),AX
24( " "X ((XUXAI"XO0 2XEX, [+ %X "4 - CXX&( | X

X0 %X AOX(XAIX =Xl X (% X+ -X2XA" (X-(X& S X

(. - XO™MIX( X5/ (+,A%X %, (X% X1 X& %-" X)(" - X( X-IX -,BX

I'XAI X Te XUXO 2,X1 SX&M X X)% XX (& +AX
X WK (+XI" 1 +X-&)+ -+ X ("X (+X $ X)+(. -BX0"IX
XU+ X+ (0™ X X&)+ (1 X5 [ (+AX

X X +X %X "X +0 $X-(X!1&" %X2+( ' (X( X

X078



XX (CGAX A" XAX)+ (LBX X (%X (X X (] +-X-(X
AX- X (44 X AT XX+ SCAX X %S XX X
&% % X+ X (" - XO"-IX' X -X(X +" X! %-AX
"X (L&EXD I X %+RX # - X -+'X =X .X (X -I"BX
&)™ X1 /X" o X&(-X( X-I"+X12+( ' -"(X-(X '32& P
S0R3 X)+( ,, XOI"IX2" % X(% 2X"X" (& +AX

%$ X %,(X+  "9@RX. +  (X1%( ' (X4 (X " (BX X
+ XXX XT%( X+ s X X X +(P-(P + (X (%X
(X% X (X=X X1%( "X -(&X-(X +(X -(&AX'  BX-1X
"OCXE KO X+ (&MXL 4MXX X.,  X-(X- ,-X (+X %$,X
XX+ S+"3X, &)% X (X & -+ %AXHE" X, (%."(\ X + X
+H(0"IX+  AX I'XO X XX 49X(%.-"(X-(X 'X %$ 'BX-I X (%(+X
(XX ,0%.-"(X ") +X L XAX %$ X+ - X0IX-IX
&% % +X H&" XL +MCX

EAXEY(F -t X T X X X -0 XX %S XX
0 -+X (X (+&X 'X % ((%AX "X+ -"(X"X %9%X!2+ -"(BX 'X
)+ XX T OX( X0 - XX XL - AX

IX)+ = XX+ " XT&" -+ 2X™%. X! +-'"BX)% "™ X

X TX 2" X (X %X HOX -+ L (#& (X (X1, X

2) AXX$( 0% % X(+ "XI& X X%U$X-( -1X+ (X
"X (R AX-(X "% X)) "AX-+ X &% % X (+ "X -(X X)%'AX

97 9%K



+ "X 1&" %X 2t "X 1 X )% (XX &' 2X ™M+ BX
H&X ((X-(X)! +& A %BX 1 X'X (" BX'X&H+ AX
X

M- (-M#0+- ) (M.4(/" #.DM-)M! CM B BCM 0&&#(.CM BMQM
2 -/&#(!CM BBMO./#M"'M - ) .M<CM@MHBB//+.BFB-!G
98B99@>=<8=8@J89>J88=34M

IX-H X+ SOX=) XXX (L X+ X, R X OXAT X
mX( X124 (X + (XX (P 12 X (% X (XX~ )X
9AX "X+ (X, *'  X"X., X-(X&$ X )+ ( 'AXIX)+ (X
L+ XH)%  X'X(% +X& -I(X-]  -X+£"+  X"IX+ -"(X,-),X'X

(o X(H&(XR S X(OXO-AX X2 -1 XT+ BX g&X
XLU( OX) + -X(X-IX™ 4" 06X 1&" %X -X MX+,%- X"XX
X 4+ X &M 2X0 + X(AX-IX (&) 2X"X8@HX

K07


https://www.epa.gov/greenchemistry/presidential-green-chemistry-challenge-1997-greener-synthetic-pathways-award

8.4 Reactions at the Carbonyl
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9.0 Halognatel Compounds
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10.2 Finding and Integiing
Information about Hazes

Hazad Communiation

Remember: hazards are intrinsic, meaning they ar e fundamental
characteristics of substances or activities. T hey are therefore not
easy to reduce. Hazard Communication (OHaz CommO) can educe
risk in all situations wher e there is potential e xposure to hazardous
materials.

J$ AT T &MIEXT 3X (& UMX™%. X (-IX™ - +)+ =" X
XX (& (X (X134 X 0"AIX (THAX T+ X +X
+.% -(+2X®X-1 X" X 3X(&&X"X-IX0 (+$)% AX!, X% 0,X
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What is a Safety Data 8tfe
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XX X-(X0 -+X
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10.3 HazdrContmols
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10.4 Envimmental Halth

X0 X-I"$X (X134 X' X+"$X"-X" X (+& %X-(X"&& " - YR2X

AUEX( X) +,( %X+ SBX A AX -2AX(0 [ +X-IX ' (&' X" X %,(X
- X 2X(AX ST BX XX X , H'%62X).-X X+ $X2X

+9%,' AX X0 X (" +X+"$X  ( -H%,XO0X 'X %,(X-I"$X (.-X
V(& - %X+" $AX

X)X (M X (BX T MH(& - %X+ SX EEH $A
WH'% A"A LS "%A &S %WAX "X "CX (X")(, %X X
(X,"&)% BX =X '+ %X." %" X X,-"%%X X., .%CX

HX + =X/ +2-1" X XXI3+  (,X& - +"%X.% , XIX$'( OX:,X
- AX

HX'( OX-IX - X( X& - +" %, X-1 -X (X" -(X-! X,(%" X0 - XLT-+,] UMBX
IX). %" X, 0 +BX'X"-(XI3+ (,XO -X-(+ AX' 2X
& -+"%,X)X"-(X-1X). %" X, 0 +X+X+" 4. X" -(X-I X
L& -AX

HX /(" X&"1" X0 - X"X)(,," % AX

HX 1+ X-(X%(%X ' X,- -X+.% -"(,X'X $X (+ X "), %X" X
2(X (" W-X$UX0! -X-(X (AX

IX ' & %X (X 2X L MX X &M +X -- X
Mo XX X EX (X )+ &' X (X '[H(&'  -%X
%" 2X L MX(/ X 0 X 1'%"X "X ")(, %AX 0X +X
(8)% 1X 'X /(%" BX -X"X '+ %X13+( X !&" %X Q- ,X

&.,-X X,(+ - BX,-(+ X, 9®@BX'X-+)(+ - X0"-IX+ -X +X-(X
= % X)) %X, -, AX

TO2X&-+"% XX X0 - XX X% (+ -(+2X X+ X
0+ -"(X-(X+ (] +X-1&X (X " "("%X.,AX -1+X X X,, X
, 2X X .%BX "X ! X O'X % -+"M2X X - 2X +X
(& .- AX I X1 =X X' (X X)X+ (0 X X 2% X(+X
HAX)+H (O, X+ X, %X )% X MX) "%X 13+ (X
0 ,- X% ' 4%%,AX

OO % X0,- X% X+ &M X-IX+ ()" "%r2X(X XO0,- X

9:? XOBTAX ' ["+(&"' - %X %-!



TEA(EXUX)H) S -2AX XX &(-" - X0 LX)+ (. +X-(X
&"™&"3 X -IX &' X (X 0-X - 2X). X 'X-X /("X
LH%2XI3 4 (X0 - AX - XM XX M), %X, X %, (X
(-9@BXOM DX)+(/" XX " COX™ X (X LM, XX X

AG 1-.9%X (X0l -BX'XI( OX& IXO X1 2X)€. AX

XX 22X (X #. X0, -X)+ (. +BX X 0X %%X -+".-X

M LBX-(XTX)H . (X XI3+ (X0 - AX IX&  -+"9%,X
0X.2X'X (L.&X (&X +(&X-IX +-IBX'X + X-+, (+& X

"X, %X, - X+ (0 X0 =P+ (LX) (,, AX (& X

(X X H-"062X .+ 2X X TH&.9BX X (% X X

A0 X(HX " AX XX+ XX ORX (" AX
XEXX(AXT+ XM XXX 0+ XXX " X-(X& - +,X

(XO0,-X)+ (. -"(X-M (0 1(-X-1X%" X 2% X(X-I X& -+"%,X0X
SBXUX-00+ (. X X% XO- X X)(," % AX
X

I+ X(X!&" %,X "' X.)X0! "X

HX | 2X4X5.,1 X(OX-IX+ ™ GX

HX 12X 4X).-X" -(X X-+IX ' GX

HX 1 2X4X).-X" -(X X)) " 9%XO0,- X# +GX
HX 1 2X4X4% ,  X-(X /)(# - X"X-I XI(( GX

B7TAX ' "+(&"  -%X %-1X%0:@






Appendix

IM /M (&H#"M #%#+ #CM MJ M;BMP"//+.D& /#1 )")(.B )G
&# (.. G 4J.G;BBOCML# Mot #M)")(.M

Electronegtivities of the Elementsalting Sale

&% -CM M J M;BMP"//+D& /#1 )")(.B )-IG&# (.. G 4J.G;B8OCM
1#M #%# #M)")(M

)L %08



Overview of théUPAC System for Naming
Organic Compounds
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Summary Rles for Naming @anic Compounds
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Carbon Chain with the Highestiétity Group
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Cite the substituents @nches) alphabedity
using the numbering determingbove
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