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INTRODUCTORY ORGANIC CHEMISTRY I --- PROBLEM SET #1

INSTRUCTIONS: ANSWER ALL QUESTIONS ON THESE PAGES. HAND IN (stapled, with no extra pages please) AT
THE BEGINNING OF CLASS on Thursday Feb.14. LATE SUBMISSIONS WILL NOT BE ACCEPTED (EARLY IS5 FINE).
ALL MATERTAL CAN ALL BE FOUND IN THE CLASS NOTES AND IN BRUICE CHAPTERS 1,2,3&7.

beary e
# 1. Tamoxifen is a compound with activity against some 5 jEHz Cep
breast cancer tumours (see Bruice Ch.3 #40). Answer the ﬁs;;,
following questions: o

TYPD. ..

a) What is the approximate bond angle of Ho-C-Hy? , c;’F; T CH;
Mcelﬂahia antwertt for Ha- C-C-Hy dikedral em:j'l*- 6o !

Fox Ha-t-Ha lond angle (00,5

!
b) Which orbitals are involved in the o -bond between C and H.? *
C 2sp*—H Is
1

& eacraglevel
¢) Which C-H, bond should be the shortest? Why? H¢ _ 7
: C with highest "s-chamacter” sdotal will form Hhe Shorteat

T r\\ . 4
/“Sef 3 uis bond fo H . So, bosedon sp? ¢ (337 s) vs. sp°C (zg.r.,s)J
Qr il He-C bond shodert Scloser o pueleus ..
— tH
d) What is the approximate pK. of Hy? ~ 41 @ benzylic CHy (compared o )
¥ Find  insimilac  H2 vy e gheayl CH (compared o © @ore) o,
envitonment, ot just H.? i s i A mw
same boaded v € of e’ L6607 N is clectron—withdrawing compared fo CY )
Same hybedization: He? Ho=6c7) 0 s ?‘Tﬂ er EWE than N, CHuCH
‘ sy » pkz(He) 2 Wifle lower 3CH,
3 See Hf"ﬁ'ﬁ""f“'x i (ﬂmm) -Huﬂf‘:}q ["fc}
@ e) Which is the most acidic H in this molecule? mest aadic H has |owest pha (easizst o remove’) .
i e
3 H]’J Q_’;enzzjlc S}'IE, )
‘\r
4 .
f) Briefly explain what causes Hs to be more acidic than He. more stable onjuqale base =D more acidicH -
o ?P\"il-_‘r‘.'\“ﬂ“";\;‘::(_ﬂul-alh. :
H \_,:e i'"“"ﬁn_).-"w v.)." T 2
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= ]'4.' “.'L"Q. (A ?}Q“" i E'@g' R: tli.\:.: In IE
Hyls cony base s stubilized via Mesenguce DELocALITATION. He's cony base is LocaUTED .
"g) If you wanted to prepare a solution of this substance, would you have the best "luck” with

water Cethanolor hexane as the solvent? Explain very briefly. , .
4 UNeTE ' THIS QUESTION IS WNREWTER To THE rma@sy— SMPLY  INVELVES  1NTR AMoLE CobAR
& (NTERACTIONS, NOT ANY BOND BRENKAGLE/fOR MATION. ..

% e To Alstole : solufe musk 1ntecact &qm:mhi;l Enﬁuﬂh with folvent h draw
3 solyent dway from oMl soviwt wolRules, +y “supround solmte wmolecaded.

|
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# 2. Carbocations are highly reactive, open-shell species. They exist briefly as reactive \

jntermediates during the course of some common reactions of alkenes and alkyl halides.

two alkyl iodides below: if the iodine atom leaves as@ what reactive intermediate formsyLogs of * I .S

Draw fhe structure of each reactive In‘l’ermadiafe Which is more stable, and why?
H i
H fesonance - shakilized >
iy H
{ ]\>—H @ ] cacbocation
S MMORE sTRLE

a9 40 @‘B—H tannct be delocalized by resonance
Wais 5 11&

alse
reawanae { BE daifds here not rw,{uc
Loy M:' ( Since Jushk yleld H‘E\e: a° c@’)

# 3. Shown at the right are examples of the

&
four reaction types we will see in this course: + NaH o Acid-base reaction:
acid-base, addition, elimination & substitution. e +Ho) A naed

We will learn how they happen inCh.4,8 & 9.

For reactions a-d shown below, identify the (j o O i
reaction type and net change that occurred
during the reaction (as shown for examples). O/Er O -
R — Elimination:
eliminated HEr

Hint: drawing the implied H-atoms & lone

pairs will help.
- ==
subsﬂmed E!rmih Ci

{F&u’nm Tv_yfe} L MNed Mﬂqﬂj
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H G I:Ij' H Hf H
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b) t = NQEEH.? =t —e ﬁa + NH3 AciD-BASE * :Eﬁa Gtefwhﬂaﬁﬂl

e f—c=c-H wil

o H.@ susstmuTion s T r‘eptcud! L

AopiTion:  added BG acruss CS(C
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# 4. Complete the following table.

Systematic (IUPAC) name Line (skeletal) structure o

i

H(‘Ee’ffﬂm hamed - 2 Fl‘mu'ral Gp: oH =-ef
3~ ¢hlera-I- ehoxy- Y-methyl hexan-3"el ~:\;- peiacipal dain ? hetxaae (+0H
E-cﬁluroci-haxt?-#- methy]-3-hexanel e 4% Sw!'dff“h'“"(g.“"{"i"“’ fj*):;

= e ol Fiap ¥ lerhoaq (]~
3-chloo-)- ethoxy- Y~ metay) = 3~ hexanol _ _@M%jf )

In an ?

cis -1-iodo-3-methoxycyclohexane trigntuticn ol e GEHD

e . enatile
- ecHy

sie. e .

Fru\dfal GF'« ot [F-one
frmﬂ'pnl chajn i"s'&f SH#'J

oo - A= cclepeatyl - 3= ethylhexane
H-brpme - A= cyclepesty ¥ bisiios

chituents D brgme (~5-)
e " g)ﬁ};v‘i -3

—H; (H3 t.,f-"‘-'- befwten Cy-Cy : =T n-';tvrhjr{'l-
E -4-ethyl-B-phenyl-3-hept
R -
Hetns - 1z Feg e
ke . b

a : neipal Gpt W N _

Mixed name ,Pm:‘f:‘t,&z _ > e

2~ isepropyl cyclohexene
Fully systematic name i
3~ (- medhyletnyl) cyclo he,ﬁfme.

mdpa.i chey r.njcl'uhéx * c=¢)
5-.1\-5.'“41.4%*:, ' a‘sufrafrj-f (-3-)

“Zan oekade |- here bel aot needed Gmiﬁie.:l i pet mendioned 1)
# 5. Which is more soluble in water: ethyl propyl amine or ethyl dimethyl amine (common names)?
Your explanation should include structural diagrams showing which regions of the molecules would be
involved in each type of intermolecular force. v selubilihy higher i have
ethyl Iure?ﬁ_a._mi.-«g, = G eH\HR At’mﬂ’“ji' epae = 3° N:‘tﬂ & c_uk " q ';-f\ wiaker
i L dming| STTOnges n: fachions wi .
H /I\E-h{,ﬂlt‘.i-lz CH; he .-fllfh. LMo CH; .Jb:fH e Hy A*"oaﬂ.h-'fnl’ﬂﬂ_{
CHalH, : 2 City u dover ucq!'hf"

e Ul'folf“ dipole inkfactians are alse
impotkanct, lowt less s flacin
H- o-wliwﬁ becamse H-l:engh'iﬁ 15
S}rm\?{f (per aterachon.).

- Tl‘\f o &Mi:nf_'.i wownld Wave
diffecent nonpolar reqions T
be wydcabed (compar polairily) -

| "E:Hg_g_f_f_'eﬁ* s- a2 gh.i

| E?Hzﬁtﬁi. / ﬁm_ﬁ{;

jex <& I H-bondiy
Exawm S S

induce AJ'PH(S

fa these magons

onend DisPERSIoN
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Bk E—H\yi &:'me-a‘h\fl amiae is I‘I__.L_e_ej Ore .S'Mr £utn "h’ﬂ?uﬂh W fag less HL.{.,WQ”{?

2 Remember +hat 2° amjnes usually are more Seluble. Hhan 3° aminea; but

+his example was 'Cz-n’ohluded by a Aifevence i C—chaing dames o

( Hhey are _::v_gv‘ ISOANE(D), NOTE : if you gave geoed explanations, éifie r answky uﬁh.e,”
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# 6. Paclitaxel, known as Taxol® (shown below - both same), is a very potent anti-cancer drug. It isa
naturally occurring substance discovered in extracts of the bark of the Pacific Yew tree. The
extremely low yields of Taxol from yew bark, and the resulting decline of the yew population, quickly
made the synthesis of Taxol the target of many research laboratories. It took over a decade for
chemists to devise even a very low yielding total synthesis of Taxol. Currently, the large-scale semi-
synthesis of Taxol starts from a more easily extracted compound in the yew tree's needles.

[Facts from Wikipedia] To see a 3D view of Taxol, go to: Atip./Yuwww.3dchem.com/molecules.asp?ID=34#
Your tasks here: (i) 6 solid arrows:  give the hybridization of the non-H atom indicated

' (if) 4 dashed arrows: label the indicated C atom as 1°, 2°, 3° or 4°

(iii) 7 circled groups: name the alkyl group wmiﬁlmud

NBT compolind Class = g b
s a “substifuent” IF posiehie

5f jf’ @@@ nylee @F?f;{if’
: | !

of ey -'I'%H
<iLrng;,C c}\ !
Cr‘(:ﬂ!:-fw ;) I Carbonyl grovp

#7. Conside; ?ﬁ;';;;%wmians of@&_,g-dimefhxlpyclohaxum. Nete: segi;r“cﬁee mz?agg?&- Taf]:fe 29 :'érh gi!’rf
a) Draw the two ir c D&E for this molecule, and lub:LaIT the axial and equatorial po'sifiung.H ] ; i

=S,

==
H‘i CH3
cis...

(5( both Aa-ﬂ'n)

confo. (1)

b) Which conformer would predominate in an equilibrium sample of this substance? Why?
Conformer @ ( Lot mtﬂmﬂ growps Qﬁua'}nr{au would be e mert common

confprmation  for Hais mol€cule. The reascn (s its (ewWER STERIC STRAIN.

In tenformer @, the CHz 's are both aXial and would bump ints zach cther since

they afe positioned 1,3 D cailed L3~diaxial interachens . Th nakes @) Jess Sable.
. ¢) The energy difference between these conformations is about 23 kJ (5.4 kcal) per mole.
i Which conformer is lower in energy?  Coaforimer @ & more stable means lower m ensyy.

ot 1 CHi-CHy qauche (nkachon causes 3.6 F¥mol Shela (fhe WRY bebinel: H o 5; “hiiiay inheiciing)

'l.._. much of the difference is fo‘rhak'ror-sinnulmof uche relati 57
N % fﬁ‘e!. @%fg,ﬁ‘“&* @ :uﬁ Gy (Cz=CH, gqaudat )= 26 Kifmof |

Build | ® R-el m_ﬂm z_Jor g |
models Wl T & Gp T S h‘?.m attall be igffﬁfm{:'fiffédg{ = F2K/m&
‘o % much of this energy difference is due to the steric strain of the 13~ciiiavi interaction2, ;

Pj’:( e NE’IQ : ‘H’IC above iufdmiq‘hm 13 ~H|¢ 5ai1€ oS ]‘req—h'nj +He ‘..- I3 |2 Faxial '-hi;
Yguﬁﬂ s S0, +h€ cH3-CH3 diaxiad inth stain can be calewlated by Af@rence el

15 Chat 6, 7 23%" +.2 %‘% = 588 % dye o CH3= CHy gienic ﬂ!‘f’uls:'mq (f,Brdlsmm’)




