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INTRODUCTORY ORGANIC CHEMISTRY I --- PROBLEM SET #1 1

Chem 221 FOB Sect 01 Dr. C. Rogers

INSTRUCTIONS: ANSWER ALL QUESTIONS ON THESE PAGES. HAND IN (stapled, with no extra pages please) AT
THE BEGINNING OF CLASS on Thursday Oct.2™, LATE SUBMISSIONS WILL NOT BE ACCEPTED (EARLY IS FINE).

ALL MATERIAL CAN ALL BE FOUND IN THE (LASS NOTES AND IN BRUICE CHAPTERS 1,2 & 7.

# 1. For each of the reactions below, list all the bases (from the
table) that would be streng enough to perform the indicated
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Circle the most acidic H in each compound below, then rank the compounds in order of
increasing acidity (put the most acidic one on the right-hand side). Briefly justify how their
structures allowed you to make this decision (point form only, please). Then, look up their pK,
values (see Bruice Appendix II) and verify that the pK.s are consistent with your ranking and
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# 3. Draw line (skeletal) structures of the following and rank them in order of increasing

ili int. Explain your choice briefly. (mpiRE STRENCTH of (sTEQMILECULAR FoRCEs.
) cracoc i CHy(CH):0(CH2):CHs orseraon (5™
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RESULT | weakest forten Shonger London forees . Strongeat London AND H-bsnding
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# 4. Which of the following species is resonance-stabilized? For those that have resonance, draw
the resonance structures..and for those that don't have resonance, provide a few words explaining
why they don't.
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# 4. Lysergic acid diethylamide (LSD), shown here, is a hallucinogenic substance known on the street
as "acid”. It is a synthetic derivative of a natural compound found in a fungus of the ergot
family. Answer the following questions about this molecule: 2° o v 4

a) Draw on all “implied” hydrogen atoms and lone pairs.
(in be gon...)

b) Which orbitals are involved in the o -bond between the
carbonyl carbon and the attached ring?

g bond ! .JSFQ—-— QSFS ‘f ndicates orbital fypes H.‘) N“'__—-_.j‘
H -
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c) Label the N atoms and the ?hrjeﬁnmnber-ed C atoms as 1°. 2°, 3° as appro "'iﬂfgo THYL € (nd!”)
~ bonded 1o | C = 1* pimary ikl ks CQ) 15 a4 METTL

(1!‘\ F‘Qd Pen) 2C = 2° Secondary ff‘:'{ﬁé c® s a VINYL C (MH")

3C 3% tecliary !
d) Consider the C-H bonds on the three numbered atoms. Which of those €-H bonds would be
the(ongest> Why? ~cC -H. o257 S, 1570 _
Consider Hoe orbitals involved * cO-H g 1”3-115 same S-characker [ Similar Lﬂnﬂﬂ‘
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ecule. e &:H_L S e B
a) The pK, of the most acidic hydrogen in LSD, the amino gro'fr:p?e sﬁbwﬂﬁwa'bf}{r\e,' is mﬂsﬂ’;ﬁy'lm
(around ~7.8). Using Appendix II in the Bruice text, find (and draw) the small molecule that

has a nitrogen atom in a similar environment with pK, ~17. - eAnS "a. meve
1. Based on these pK. values, which of these two molecules is easier to deprotonate? ™ g
Py 1 tHy ec oH tr eid
ol \ vs., L&D = ’ Law 1 4 meanl STsaael a p i
i @ @ So the LSD's NH Ejro\?z ghould be
@ Easer ‘#b AQFIU+Fwﬂ+€ 'Hmk M P}‘l‘fﬁ‘!c"j ¥
f‘k-"i“} P‘;( ~13

2. Why are these two N-H's pK, values so different? > Large eifent ol electron delscalizafion,
Ta e LD molecwle, fhere wre 16 chrs R, rc\-...ll’ony\e' {marked above wily red -)
Hoadt ‘M_l—,v:ijf electron a’ltlﬂfﬂiiﬂjf&h {1,: M'hrf""'ﬁ f ekl s =5 t‘rSG‘ndm{E...)_

In e Smallec molecule (aalied pyrrole) Hrcre are only 4. For beth molecules,
Hhese “é‘i}endﬁalﬂ'i-{ﬁfalm" make the c.nnjuﬁq-le base” farim (eletrohnﬂ-ed‘ Ni‘?z-Fmﬂ)

more mble than tﬂﬂtttd) Sothe NH'S are more adic Hhan egfﬁc‘}ﬂ:{{"ﬂnfwwl“amme.i'
b) Based on LSD's pK,, do you think this substance deserves its street name of “acid"? That is, pK< = Lm'.}_

X \ would it produce a detectably acidic solution if dissolved in tap water at pH ~5.5? Explain. YES.

J° e ]oklu 1.8 means at pH 1.9, +he cubthance would be 5¢e7. Aeflm“tumd'e.pl. At pH 5.5
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Y , | added b e soluki :
cg\pﬁ" acidic - Nete Hat if you atbitranly o e = e foluiion, Whm}l - o€

t chotd an iniHal LED~NH eencentration o Say QoM
+ 3F you do anepuibihium caleuladion (I1Ee in Chem 20b) , you will see +he pH drce fow +his.
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# 5. Complete the following table.

-~
Systematic (IUPAC) name \\ Line|(skeletal) structure
FC toun D a hephane.. B — Td

3 eyl Suwesdbuents! on €2, €2, (5
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=5 [’i'rans-f-brcmn-%-prnpyﬂclo hexane | -
4—¢:y:rnhﬂhc‘l'une i
i i s
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~
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#6. Consider this incorrectly named molecule: "2-ethyl-5-chlorocyclohexane”. C,I!-/:_j; CHaC ;}mmuef.njf
a) Write the correct name for this molecule, and draw its two geometric isomers. '
|~chlere- Y- t’rhylcmjmln hexane @ | \-—;.
a~Oraens o Ymnchy  cml Yonch
(er, het as i) (or Cw and =Cd,CHs)

b) Draw the chair-chair interconversion (ring-flipping) equilibrium for the cisisomer of this molecule,

and label(al fhemd_ uatorial positions. ®L.a'® =P (1 ind CHCH; s
The 1,4 reladive "' e

: ; \ b ot Fsi.«+ ity
P —= GO g (o o
L E{Ih |

" Chere + both “uf" Shﬁwr‘a
I® e **“¢ &
wadorial.

ium sample of this substance, which conformer from (b) would another molecule be |
most likely to collide with? Why? : '
Ancther molecule is more Likely b collide witl, the morE STRBLE ConfogmER | because |
Hot 5 what most of He |-chloro-Y-ebh |=:t"t|uk€l<ar|e._ mole tules _M:Of\l_d lock like of any @
qiven mement . Collisions eccur e a purely statish basis? if (B] 7 [Al, collide were -.-HL\ Bl
For 4he cofrcmecs shown above b the rtﬂin}-hand dne |5 mere stable (ehyl eﬁuabm@)._
Whyt EHwl groups Take wp wore space (hecaute fhey freely fnle) than & menatomic (R ]
sbehituents.  The 1,37 diay ol wieraclions (steric Strain) are mm_umivzgfl. Wf .-Hm large r _
can pe positiened i eguatoriod Pesifion rather than axal.  Thus, (A stays axiad, Et eguzzfonﬁ.ﬂ.




