L B p

2D Problems
a.
Condensed line formula

r— C6ring has formal charge ——\\

OHCCHC(CH23)COCgH,CO,CH(NO)CHOHCH(OCH3)CHCNCONHCH(NO,)CO,H

Functional group breaks

OHGCHC(CH3)COCH,COACH(NOJCHOHCH(OCHS)CHCNCONHCH(NOJCO,H

2D structure
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b.
Condensed I|ne formula with functlonal group breaks | C6 ring ——\ has ff’rmai charge

(CH3)3CCCCOCHCNCH(CHO]CH(COCI)CH(COZCH3)CH(CONH )CHZCH2CONHCH2C6H4CH(COCH3)CH(NOZ)

Do : ® : ; : 5 : : oo o .
-CHNH,CO,CHBIECH(NH3)CH(CO,H)CHSHCH(SCH)CHOHCH,SCH4CHCHCH(CH,0H)CH;OCH,CH(CO,)CHO
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Common, Possible Patterns of Resonance

There are four common resonance patterns that we encounter, using two donor sites and two acceptor sites.

Donor electrons can come from lone pairs and pi bonds. Acceptor sites include an empty 2p orbital (almost
always carbon in our course = carbocations) and pi bonds (polar is best). Notice that pi bonds can donate and
accept electrons. In our course resonance systems will always occur through p orbitals. There is another brand of
resonance that can use sigma bonds with p orbitals, called hyperconjugation. We will not emphasize this

resonance.

Resonance Pattern 1 — Lone pair donation (2p orbital) into an empty 2p orbital (carbocation or pi cation).

Resonance Pattern 2 — Lone pair (2p orbital) donation into pi bonds (many kinds).

Resonance Pattern 3 — Pi bond donation (from alkene, alkyne or aromatic) into an empty 2p orbital (carbocation

or pi cation).

Resonance Pattern 4 — Pi bond donation (from alkene, alkyne or aromatic) into a pi bond acceptor (alkene, alkyne,

aromatic, carbonyl, imine, nitrile, etc. Polar is better.)
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3D Problems
@
HNCCHCCH;CCO,CCH,CH; 3D of first structure
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HOHCCCC(CHO)C(OCH3)NH, 3D of first structure M
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OHCCCC(CHO)CCH30 3D of first structure \\\@
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2D / 3D resonance structures with formal charge
2] ®
NH,CH,CH,0CH,CH,C(0O)CHCCC¢H,CNH
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HOCH,CH,NHCHCHCCCgH,COHNH,

sigma skeleton H H H
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Additional structure

@
(CH5),NCCC(OCH3)CHCCH;0OH
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