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WHAT THIS BOOK IS FOR

Cor az Inmg 53 organic chemistry has be=n taught In
achools, students haowvs found this subtjcct difFcult <o umdcratoad
Al lawny, Despile fug pablice Jou of hurodowede ¢l {2xtboetzs In
“his {iz.d, ewzn ome dntenoszd to proodce an impoovemnstl owser
Previous exbliroli, stndents conline:s b remain perplasan, andg
Lia Bulipel S T T 1T waben glaps ooy o maeot
solaenl "depastinental vaquorenents o & selegie] coarse ol sivedy.

Im a study ~f tFa proklem. BEA famme tae fol owdrg hasic
remeung  amderlying stodence’ dUTGuultlos with oreanls cheristey
Traggh - sehiin]s:

vl Mo osyveteratie rales 7 analyeixs have been developed
Whizn students may follw in o sbep-be-step marnes o anlve the
asudl problamns aocconlesad. Tide sesulls Jouom e Zact <hat the
amercas viHzpent eomiciticos and  princiaskes woaich cay be
cnvolvne in w Srabldem, Toed e many possible QiTerart mathowts nf
anulion, Ta wro-eriue a kel of rales oo e allowed for eocs of
tha possiala vaveetions, woold Dweld pe e eerroos oo a=r of
milen ard atzps ba Ra seaveled Lh-evbigh by studerts  and thiz
tagk  would [orappe e mone Cuapdensoms Lhonln caalvinge the
problew diceeCy wldle some eecoapaneing el sl garcor W Sod
itFe earvect aalumn rurdae

My Texteooke zurremily avodlable w2l wsualy rxplmin -/
piegs prroiple inow Tew swmees welloon by o peclaszionad whao 5us
Fhooarweiphl in e sabgeet mebbsr fast is e slhoaed by stgdents,
Ths explanttiers wer pltaun o srittes 1 <a ARETERSY manMey = hick
cadvas e osloleuls verluses =< w0 tho appliontdon of 1o
arincipls. Whe exralanations wfwen are ol &P eibanly dudadlud
e oxichnlive o nale the staizet awors of the widls renpge of
dpppocd oo il dilezacl gepgese of tke prineale pelnz toedicd.
The  raraemoens Taoesxjhbile warisations of  prinelples sl Chafe
opplzctlons ars wouddly ted discuaRed, nrd it oia AT 10 tas
St alots L dlscever Chose Lo Lhew -elves  whilz ddop the
BTATCiReES,  Anaccringy . the avwerage  student is expeotzd <o

rediconwor that whdoh Poc Deel iChE KOowW atwl practiced, et
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ol poldlshed cc v alaing] gebeligivels,

) The axares waua’y fallow g 1he explabaticr o7 2
aolr ez loo Jew i ounmber and a0 simple to canble oo stadont
72 alraiz a Thwrowgh grzea o the princlples wolwed, T
axpleactioms do rar orowdde 2ufliciant haass ta AvAble & aTickent
o kalezr o protdeme thut mae b eubseguertly  asslgasd Jop
noewelh o pLvend e g sondeglivia .

The ewanmilaa are preserted in ashaerated oo whiach
loaves oub muweh moggral  Gotw2on Stuops, and  Pequircc that
stadents derzwe 1liz ooitted weterial tlewemseives, As oo ce=mudl,
alwlenta Fned -2 exzvp s APt -0 nacleradzsd conbrary i
the purpole of the ceamples.

Exaples owre, Farllesmoes, oflan worded i = wcrlfucing
mE et CI'rEy e bet o sialee The poonder gl hen presentl Lo,
aobailon, Instoad,. (Foy pass through g gonorsl dliacnasinm, nessr:
cwvesiling wlial B o lwe o lved Lo,

Smamctles,  alwn,  da mot Dwoy: olade diasrsmaprephs.
whorower app Mereinke, and touedenls Qoo oblain ey frainit g <o
dpaw disgraics e pravkes e ocooplify ard cogenize “hedr L aking.

{1 Jiudends e learn the svaject anly by doing The
cworediges ChenSelwes ard cevdicw' g Them in claaa. tn ahlin
sypreizic: M applyng the  oeloelpls- witlh theis diflaoun.
AT HT TR ST

In conng “he AYerCiasz 7 thenaelves, ataden-a fmed 7ot
thow ams poqulted o devots: conlidorenly morz thnc to orgmunic
ety chan booolmer solijecie of comporsble coocils, Locawase
e are wncertain witk rope-c beodhe g2l=alicn arad apglicsl &0 oof
the theoroms and pringlpoe fnve.ved. i 15 adoo often nocoasuty
or stwdeats 1o disocover chose "rlusas” ol orevualud on Cheeos
lexils (e review |w=acks), that mrlke 3t prossible toe wolee aeed -
==l . Fhsdent st L2 Ly recart 1L mochedas of
Erlal - -eeeee e discwvar Lcse "lhejoksT, el owu s ceselb they
Hnec that trey mey sometimns Spend saveral ones to avve 4
aingle peoalen: .

() When seviewing the execoise- in flRaaensTis, nat—notosn

nwpAty requast shnipnl: 1o lake tUrns D wWrinlor sololioos oo

I



tae boavd ard explainir g ther ko the 2uss. Stadenta o%tar Tind
it @ITenlt o cuplda in o maecer (a1 holike the Incorccs of too
elass, Aol cdhowes o paably the reraondoyg slodeoes (o follew L
w el wrid i o Lne BeAaE L 'RE e s r|ir1;¢'; wleironls woiher Jr
the olohs avs,  Jopthermoere, o0 occup.cd  with Sopyiop tos
berinl Dea the Loazc:, Lo lslen 1o e ool gapeluns lous wnd
comeentrase on tne met vals 7 salntione,

T L begske "= minzreded to aic studenze in erganie cemistrs
tn mdeerraie e Aiffeaibie: doedreribed, By aupsalAane datnisd
luagrat:ong cof e zalvHeon moiackls whloh oares wsmuly o
appeoreil o coodesds, Tlee sollion csibeeds aee illosiraled Ly
problane sabectec tfoom choss tha Ate et afen faaigaed Tne
floaa worr wed eiver, ofb oxaminaclonc, Wb oesblonc  pee
aregogec o urdgs ol cooplaslly . o ongble swudels e e ol
danefersiand a p=rbewlzr topiz By meviewnng thwe prehlzos i
aep == Uhe peaderr = oave inAttated witt dcradlen aten hy
arep oeplannclons,. e cavo -he studente the args: amouod of time
thos is wtbeny agesecded o -l in ERe gapes thet oaee usually found
bwefuream 37eps a7 1 ngtraticns ‘n EXtbookz ot eoview foutline
bialoe,

The ztaf of LA conmsiie s AT Caa~ vy & anhjeat That
is Rext lzeresd Iy szllweny stedentsa i lew the mslhods: of
anaiv oo ard aplation eoswedgaez ieiesslves. Uiy wparroew]ls 10
Toeraadeon Ll sol ol wiztler iz sirmlas to chat peacBiged 9 waracols
=oenTif o lalwadcries, aarticaleely in el aocAdienl Ticld:.

[ owsin g 10ds Laeoly,  slgdenls iy mesiees pood slode 1w
ilux rated probloms ot ERoe own pace: They ate oot FmiteA Lo
Ve foow sllowed Tor exp o ndos poutker s on tho boaml D alioc,

When slndents wan. 190 ook we oo oarclivui.e cvpe ol pecaldn
Znd calibcn, they can =eard ¥ Wscwie ol e the Eoclo av ratecving
lu the Incer wioleh has boeon odieaddvely prepared. It s oiszo
prssibde to Ioeate & oparticalar vy ol peoolen Ly olaneing al
et he oatoial within the Snesed pomliaes. To Tacilile e mpde
soncutjy g ol (he peobleics, oeeh 2rblem has o heovy Haeds
avacnd of, Furtazemorse, earlh poob oo s o G0Eed wili 4 1w oer

Imned:iizely above the problem a- -Fe righs Fanc marpEn,



Ty ohitein madnum benzfit from the boosx, shndenis sbodild
FarlA=l== Fhemamres with the @ecHon, YHow T3 a3 This
Rend " loented in the frant poges.

To meet the ob’ectives of this haok, =tef memhers of RLA
mave aslrcted prohlems vaoRfty encouttored in ARRignmenta smd
axaminaticne. snd huwve solvad savh prollen metloulouels o
astrate  the skeps whiesh ere  diffiesddt for  shodends o
samprahend. Special TrREitgde iR espresded 1o them o toei-
efforts i MRz &¥ea, o058 We 83 0 1N npmerols coniributor:
who devabed brief paciods of e Lo LlCs work,

Gralilude = also exprowssed oo L oeny  peosoos ovolved
in the dificu.t task of typing the menuscript wilth its endless
changea, And to the REA ort slaff whao preocpamod ns numerous
deiolled 1lustrations  tegethar with {he layouwt spd phyclesl
Matvras of the ook,

Tiw dilficoll tugk of cgordinating the olforie of all pereocoe
w3 carried out by Carl Fuolis, His consclentlons wors deseoves
much oppraciotiem. He alan trained and  aaparvised AT Ana
preduction pereemnet In the proparaticr of the baok bor printing.

Finolly, speelal thanks are due to Hzen Juualinann fer her
witigue  dowts L, ovecderloe theose dWEey L Socder-line caodgdons
and in makmg conasteuctore sugpeztinms Telated b tne desion B
argardmatics of 1the boo,

Mex Fopliel ,Fh.D,
Praogram ivectar



HOW TQ USE THIS BOOK

Wole Lenk e Le oan Insmluwaliz uld to ctwdents 10 oerconde
elacmisli oy s 2 zapploeoent W beir e books, Tle beok g
A ande W chaplers, sacl cealing witk a  separate topde .
The subjes: motizr io dovelopod bhoginnlizp with simcoiare ond
proper s s uxleondin g Lircoob speourssecpy | slameoebie s ie oy
rrderdlar arvkibal Aoy, and ol of <he principal claszes ol
aPEon.s Sonpodids,. Seclions ol netwvl prodacta, phetachearistey,
Wit ocalar lava aley boch eludsd, Whooewor appHeaboc. tepdoa
arlade comenelstame . preparation,  ayratieeiis aod eeg Lens,

churit o Fratinon teats, andd ApeedToanony .

TO LEARN AND UNDERSTAND
A TOPIC THOROQUGHLY

1. Belzr Ll yoar clase text :of] Tead fhe s=clion peTiznng
i —he dnpic, Yan ahan.d Baoome negoiciotn:l owitt e principles
diarciied thene, Thoao 1_:-['1!:‘1121]:!‘-:[. newIvery. maF ncs e S.2JT 12
YuL 4t inuk Lima,

.M araie Fle o Tape wen o Eve onking for By refernimg 1o
1 "Taode of Gontents" Im the froms of this book. *The Organic
Coenetryr Problen Solaver !

G I"ira it the paEe wheT™e the R Bepin= and rewisg Lhe
prohlom:s Creder cach oo, e Luo eder (Auer, Far ococh 1o,
e proewle s 20w zveaspged o aeder of cowplexily, g ilie
girnprlead Ta the wore Sifficnit. tnme poafb.2ns Ay apnsas zimidar
1o Sthers, but sach Peabic? khas boch aoleciad to ldabeate o
Gl Tere b poinl g cuialiv mugfiegel,

T learn ead nderatcad a top'c HEoronchly and rooein “tn
ciectemne, il owill ba penesadly gecoszaoy [or slodends oo oeview
tae -aroolerss several timzs. Hepearsd c2view is eteentizl in order
o mafn axperiance in reoogoniming the pringiplea that shoms be

applied, wnd In selavling e besl soluden leclinigue.



TO FIND A PARTICIR AR PROBLEM

To loseale oo g care probreams rolutod to oo particoioD
subject matter, refer to the Index. In wseysd il fodex . Lo
Lrrinin ey note TRl Lae anmbeTAa Epiver Chers ester o el
nuuiber-~, el Jape omnbers,. Thie arzarnzomcnt of the Index 1o
imlernded bo Eaedilalde findiocg 1 problem owgs papidly, siinee w
IR EALIETS mAY AT G oA pape.

U omarlieglne Ay o peooben can@olr by Booood o eesclity o U
iz resommeaded thal —he atielent refer 1o the Patsle of Danden-st
In tke fronn poges. e vhen lwen po othe ghaptor wolch ik
appcialoe o [he sreoblew Teonyg sowght, S seenoiopg gy wleogers
at The maler 21 Lha~ is hevee, ot Wikl paaseslly by posazihle In Bmrn
peobleny peltted o the ofe belly poughl, withous CanaLming
goisiduerubIe L., Albar b prollaoas oova baen loculed, e
solutone can e reviewed did Eadied in detmil. For this owrpose
of oot g problerma Tapicly . atudonta ahnnld arqueins $icmEelves
withh the orgmofaa;lon ©f e Look ag Jownd 1o tqo "Tobde of
Levsbant: ™

in prefArng for an exmT, i1 i3 nRaful 10 TtnA rhe Anpins 1o
Ty govered on the exom IR the "Lisle of Contents.? cad then
roviow e puualioo s wieler  Ulese  Jupies savers]  lows. This
=horgled 22 LA The wteler D smilin what "'|'5"_-_‘h1 e s Sor e

G -
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UNITS CONVERSION FACTORS

This section includes & particularly wsezul and comprehoasive taole
tin aid smaderes and neachers It cooverdng beowoen systerns of cnle.

Thr prhioms ond thedr salations o chis boeck use S1 (nternafonal
Syslem) a well as Laglish cnits, Poth oo <hese urnits arc in extensive
uge thrrngham the warld, md fhercfore ankdenes shoald drwelop o zend
factlity to wu k wide Lol g5 of wuiv ol 4 sZogle stanizol ol cudls
has been fpund acceplatrle inderationally,

In woridne ous o aakdrg a aeablom it ane sy af andia o rhe
otaer essentally only the nuwanovm cleags, Alses e conversion [
one wre system <o another 13 2asile achieved theough the use of conr-
wersion factors thar are given In che saosequent table. secordingly, the
uenils drg o ol e ke hiopuibanl sspecds ol & poblens Foo Ciese
rezsons, s studear shoukl not 2e concomhed meinly with which units
are uaed I oany partcolar problem, Tostedd, o wcalent sboukd alzi
[ean thal problzm ard it selution ao uoderstandiog of the uncerlying
rAreiples and snlulan weehn lgpes thas are Woseratzd there.

For I Foverss,
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CHAPTER 1

STRUCTURE AND PROPERTIES
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astian, hydvogan gea 14 panded &wvar khae A kene - b-=
paessuce of BE. PAd, or HL, whicl: aclk as vatalyst.. Tho
avdragin adds dercse the double Eomd t producs oo clacmc
af th= smire carhon -van=r. Axd-ecen=kinon o 1-knte-m =-F
I—butanyg clicwotly ocuducse e desicad poodues o= Hown:

Oy Pd 1~ W . .
Ol od ., CH=ECHY + H., — Seer HGH:CHaCKa
‘1- butoens:]

", ™l ce Ki

21 CIT=C2T00 I 1. ~+ A1, CH LT L0 5

* PROBLEN 3 11

¥ tha Dazie of aertaln cviliapnee, ancleding ite -nSrared
dpzctrm, in dhRkEnwdt roriboend nf formela e He: L=

%HS?:'tuﬁ vl bwing 2. V-cimsthylootrans. How Qsuod vyl son-
idre 0 cicardwo thio tcob-kive y alaig-ec Atractare"

salititns LE im posaible to obkkain 8 2arm manp = of
Ay r_—m:;'hy'ln':ianﬁ- v gp Llesix'ng 2= uuwinyg the Cocee-Hogneu
safiud, IZ2 khe goopound'c infrarcd spoctsun ooincidea weth
tha [ ot tZe audpewshed Fi-Adimethy’oc-a-e, mnd Cf Lhe
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wlliey puoper_ire =r> simi.Ar =0 cha sompond in doubt o
mld amoer=als tho ootawes wl O Hze-

an lnterssting fyudwe ale s Lle z2low?blure of ?,7-

= UH. :—..-\. -
dlrsdhylectanc L'.I[;'-.'.'-H'ZH;GHE-CHE;-‘-I:Z-Z:Hs - iw Zlao i

is syrrozricalr 1t 1z composed of two didweotical alkwl
[

groupa l -UoyUHCECH, |0 This ohsrczotarietico slenag wich

the EFmwlacic that a kyl halisce? o2ould bo o ocwasled wilith
Lcoyd awsk = ]_]_1_.._- sumpenitels n Frrm hypdrocarbor s, makens i=

»eosiblec B0 Zypthes—ge 2-7,. Alastnylectane by stascing wish
fococobylorerits Br-UHeLHaUz R

‘ Ces

T .= azchauwiss Tor copling wibh these aorga-cmetallio
ocraoands 2ould ke Zllunwralksd] as followe, Fl-ost s ooganoc-
| R4 AT |FF.'|, compsnand L= Srepataed tream che alsyl nalide.
In thlde czze the olkyl noiide Ly ln-peuivlhbeon’ de.

CHEHCHg N s CHaBx + L1+ OH FHECR TR CH
I':"lr:. If".'ng

inopor-w] Llsnilcm

Tt oomgramA halees dzags omdD P2 Adren b - suneenty T
wlukluen, wupzous LiThiwe dllewv.enlzns i fermod,
Un add*t-on o istzoreyl proaidc (aincc Izoponkyl oeooids
is & puwomeyy halice Loz piell ol e Zewclion asull be
hizh, “he aikwl gqrocap in the organcrc=allils graup anula
b gaf Rhat PrELGAYY, F82AnHADY O —e--iacty wibatnt e ffectang
L woelall o e alzpl group (_sopen_wlt 1. translacrad £rem
coppol . the alkyl TEC.C Jeasge Wiooh fRe clastrlng and
attoches C+hi3el- b ke abher s k>l halicrs oy daxpl==ing the
LaZl du o fhocedcs) Oy nocleoph-lic alivlcetic substitation.
" L:ﬂg
L OH CHE I H L Hy == JubL1l + CH,CH LH Lkt ur

CHa
Cliglil Th e COMe (M40 77 .
I I :

L I i_H

= FMREOCBLEM G-14

A Chemiat wad amkes B A=t=1rrm-17e~ -he 'ir'.i-"l‘ih_:' SF & o lear
“equxl, Be suilffed il gnd Lol thas bt cmozled like
—-—ghter Twid, HC 22rfarmcd a quantizativz unalgala ard
Chosn_Ated the— e 'l1--_[||'|"| war BA.3% raraaes ] 1AL T
Lvdrogua . Ba dueiizd that the corpecrd wse n- pEFLaﬂE. [rETs
iz? pueurg Shas thic mhomiok waa wexkisg during bho aummer
and that bhim Tak we== 2007,
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solntioin: The wElamdmr Foemmla Lo o= peolane i

CH O M el S, , 00 oK . Slnce chexc 1 nd coroon denoe:
fator cxocpt tho muskzr oo Tor 5 end 17, bhe enps vieal
Snrrmla o n—]=nLalis is 2lso CgHp . Tl ampirical Zormmisa
can be derivwed rrox <nc woidght porcontogss of carkah and
herd g,

ASGWMe taat 100 2 of the 1lmquid iz svaslab. =, Tor nx‘ng
the peight peeroenlbages 1L 15 sesr ha. blery lu BX,3 4.
carbon and 16. 7 g hvdarczen, Ik cach ralc of o-pontone there
exrats b nclen of ca-beo o wnd 17 males oF =y dvogen. 20 Lkis
Liguid is oepectena sy Fabie of the nuabsr of Ooses of
earbon t3 the nunber of molea or hsdrogeas sast ke %0 2 oar
AT, Ta Antermvne Jhis waldis Zoow Lhie Jala yiwen, oal-
rulats the nunber of mclz:z of earkon ir 53,3 & and the

wuriber Sk maiea of Bvdreacan din LT gl (MW AF T - TR W
ol H = 1},
ez
an. St onm | e s
. nt e of 7 = —’n'IJ_].-IB;..;jclt A O L

- ZE.T R

= - - 1=.7 L
wa, ol woles o = TW 1 Il
Yhe Tat-o o L:H ia

roleo o 5.54
roams ot 1 | T

- 428 = 1

vhoech proveds thal che formula for -he compound —o .30 ..
There are cowienpls w125 hawre Lhe FfermoTa Do mlhes

chan n-pontahe bo- thesa brancked lecmer:s have bo-_-ng
Eciofs Iearer than 2997 =pd Wal. ka gozrs ok thais temperature .

COMBTISTION AND BOND DISSOCIATION ENERGY

* PREELEM 3-11

Zilagram Tor kileqrsm, would the corziztlan of gassemws
me—hans T e ligaled 0 dssane 1.0 Ligoic waterl govo BHooc
Hed=t? Pafers to e L=2de bl

Buny Hioerloew :'kr_'d]'.;"u.l_-ll_— al Lt

Clatonic Moleculas

db.bk n=F
=1 I =2l
il T-Ar
da.l il |




Balyalomer Molecules l

c-H 93._1 o-r R¥ & r-v 116
H-H 9d.1 _— 2454 -1 1
©-H 110+ m=n _HY.k (Y BE
E=H a3 o-H 7.8 C=1 nl
-1 7Aa T—n AT C-t &5
k- Ju DEN d.o3.b =i L4
H=F% 1ac o-3 45,5 E-F &5
- is =yt 197,10 (T | 48
-5 53 oo _fila 0= F 45
K- 33 —f 176 0-21 LY
¥-0 147 M= I a-Te 4H

Dompapp nononido,
“Pear o aseoon i s e

Zpor oaroon diwcice.
2Poe toarmcdiznydc.
f':‘.'lLll.::. all=iy des,
TR EDNES .

Salukion: Ihis propler ¢ailz foar the determinazicn cf
Lhe heaf nof rponbost- i s geasous wsthane s Ligquid n
dacana,givan tha var—ous Lond cnzegies . Filisl we wus.
Jitcech the balonood eguasich of Lhe copbWstlon <2 $he hg
hydrararbons 1p tha preasenes oF wygen .

CIoig) | 2 Qelgl = Cou lgy 1 2 L0 £

Mot that ¢arbon AlodlAo and watoer are =he crnly
peodacls of osakastion,

ML tor methane could b 2alewlated By 440930731, che
erarayy Lo Lhe O=H Lerds.
H

¥l H - -é- # CE-  aHe—d « UE_T
- — ¥4 .E kcal.

Eonde H
:;Ettﬂ;rriu  Enmergy af desble bard in 0p - 110,70 Ieas
ﬂgﬁ E,'-l.‘.;::l:_‘.:: —% 5:5: AH=2 « 1193 ke al
rH - 34,2 kKeul
" 2[¢-] berds Lo carkon
Aicdeicke = [ LUS o dp zpal
bonds - = 334 .2 kel
forTmed
sl et Tach of th= J-M bemd= in
and wvatear = - 117.7 xurel
L= 0
Tirre 4 -9 hwwls AT F_FF-I'". 17
2 molacules of water 2H=3 « R1..6 kirul
-- q4%.¢
IAbl = 394,89 f G3Bud - Fde.0 - 4243 - - 133.0 Hoal
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Tlhe ezl of wapariza-ics For water “x cenressarthers Sy
Ta gk or T &)

&H = = l:-lll:l

L5 ]
Ll

tlnce 1 moleow'as O wateE wre poaswns AH
- I e - FULE B, N

10632 g aeke=lsute L Kllogrom. #.%. of methane = Ze6q

l0d0 <

na. af awlez - m— G7.% mclec
Tatal AH = — 1493, 4 - 0.0 = — 214_.2 %22l male.

Zezl zealwved br INTT o amllane
= fean m3 ma K 1. - a3 Y uoeeal

1ln osrdcr to doterminz tae hoat owclvyzd froo n-doeand
wea will]l Tallawwr a s<=miler o i=z=dnre= A =Fnv=. The Ba Anced

eruaklan for the corbustlon of n-decans 1xz:

:TUE:Ei = j—l_l 7 ; - 1n s + 11 -'-:':'

Tiuan haa 8 ¢-¢ boods and Z2 ¢-H bondas broescn.

G — Do BET.E 4+ 33 w LE.T = 29l1d.3.

- Jdl

E;Dz = S5 1131 — LAdK, N5
"'r.;;u;.¢ - 10 d ou Lieal? — = 0.7
SHy g = 11 »~ 2 (=~ 1lG.9, - — 2435.>
"aam, T 11 i0 I3 = - T14.4

T2oH = 29148 + 1336.05 = IR40.0 - ZdZ5.3 = 11:&.4

- IeAn. N kcal mols.

1 kg » 100 5/kg

Jgiy u.l.' .t_lllz"‘i- o “-l'_.lt'l_i:--lz' - T Ta

mocamk o AaF hesmt evd T ved - %

mnlmz o« - 160 Yoal ele

- — 1500 keoal.

Tlhuz welhame ¥ield:s raool 24% poZe heol Lo o-decae
par 1o0la.
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* PROBLEM 3-15

L.HY o or a coRpocnd was byThed LA NG DEcneneo QF OXnaon,
The uodoelz werse 15.1 g of cathen Sinxide and 100.% g n=

water, Lalamlaze the pmporaisae. fvomalss fuxr thos ouopgund,
What -2 i—2 nawr: Mind the porecnt yizld of th-a roaotion.,

Eolvloen; L remponnd whose atla aerddecta a- carkdasien
a=o gaxhan dioxide =0 w=l=i ausl e 4 Lopdooz=xban. Hydias-
aarbans eohst ST of only 2arbon and hvdzeccn Seamo: adlixnco,
A kemes mmd ﬂ'l'h}rrn:; F=11 inka th- = ORI

Tt ge-=r=1 mpamt-onm So- bne —smbist-on af e bparne-
cazkon could e roprysenited Ly
: + 0 + =1 & mn + = E.o.
o Ho + (r+ 31 0 Cds x E:
Felive Lzl thde reacticrn i3 halapeed. Inderlical

arcptc oF 2toxs of £he varlcps goanetitnanT=e axs _:-]‘."E—E-E!'.L i=
toth k= orodfa=ts and resac—a--=.

e cmpidieal formula 4f ehd hydrocazrben vk, fan =2
calcilatcd za follewas

b

- = i 4
0Tk - = I = ey . = '
-y -|'| 3l : T+ = H &
L:.) 7 3f LY. =8 predocedd
- 1%.1
g ol esles ol o0, - =T - 188 wules
1.0 g of W0 io prodcoods 168
A, af molea ac waser acdduced, = léJ - _-Lo.

Hoxk, wd dvtormring oo ratlp of water to Jzrpan Algelin:

Molen B d L5931 3
wolsa 00, m o LJ9R n

- x _ -

TencE, T = 3,02 % - S gpd g — 2,

S0 e empitical Lorggla of the nydvocarbon = XL .

Tl general forw 2f T:H, could Le spicten ax {:ﬁn'-“n+'-"
Thetafrere. 1. oores onds=r Ll clogss of alhaues fwauzgtwd
hydrocarbone' . Sl Ehere arc The ozELOR At LES hare 1S

- H =
ethare stz =rre g - [F—™—d"-H -
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Tr Aelereine Loz % yield wo pust firet ca_ealats how
mach ethane le zocuircd to product tre amsandts oS O and
Ha:l.

||' A
C.Hg + A a =< - ¥ 3 13 1. a

"hix s the talzicsd eguallos Zor the combustlon of
cthane.

17.1

o, ot ruy e 0= TNy oeeeduned — =T - 3B ],
Sinfe & moles of 40 40t cwcleet Ffrer | omele A F Et-ane, -
anount ¥ e~thaaes waeded Cor (388 Lpoles of CO, = (IBES2 -
-3 nzlee.

Wi. ol wobiize puactinc = 194 3 fHm |

= | biary

A x 00 = 5L s

L . . FeaCsCl nhnang ® JOf %
Bewsz, Lhe 7 yleld - JEFRRSp Slaans 7o T lhar

= B3 ar
—mh 1o 5 — 1':":.%

& PROSLEM 1=10

la) If a moeket wers fuasiod witt ¥oroolne ard Liguls oRyecw,
kha welsht o oxygen would be recuiced for every litz: -F
kaocelna® (Aspume f-eoclne Zo hovs ;Pn oFoTaon ocoostltlon

oZ n—ii«; H ard A asasity of N Yad all. (kY llan wis-
pis G e Ly csunlowl Lo Jomgmenl wbe molaculss Ioowne
lizar &f leraa-re? (Lzaume 5% keal mole foir each —';.-.E-

-

aronp aod tHAS hopl colz Tfor ewsl -CX - wruur. ]

Sl _Lieyggs T =osees 1L +';cbl-=.l w= =L Zire_ dde_&rKire
e Balanced countisn for £he ocmaanelon of kercelae in che
ormsFnrs ef cwpgan. BHinee any hpdroscArbdn S cOkbdAahLSh
srpduces carboes cloxide and wassr, Ehe uhelokboan soaalblcy
oosbc he Wrizten 23 B-C:gHa | Ly + U0 + H-4. 14 Balakeco
Ells egud i me cauld balaoes esc Appe nf oasow seoarn-eTy
11 atomc oI Qarxbon are procans ln <eroedpe, thessfors thara
izt Ba L3 rolasuales of 00, svwslved for coach moloczle o2
sopeniier 30 selecules ol Lvdicye. presenl In kaoo=i-e
Jontritute o 15 moleow e of water. Therasfoos lie Lalanced
acuatiabt =ould e cepredshted Bz

n—il, |I|;;| 1 = Oe > |8 Odg | L Halls

sinee zhe dﬂn:,:],t':,-' af Roormes iy I:IJ_TEd _|,-"||'|.t] is =;|:|.".J'IE':'.,- l-e
woighzt of _ litcr »f Kebdsone is:
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_Um ToTHE
vol, » donchey - 1 & = =—=—— ~ ;;——1— = Ph4 g.
welcl:l TEd 4y

no. o malc: of Eecyrooinc: ¥ 135 o telc

Foow Lhe Dzliuced equalicl sa gen deeurate.yr pradiat
=a4s 9ne Bl Of kayoolhe Poduircc 4500 molea of swwgen o
—n-al cnxkrxkinn.

Thid 4

04 .
-y = —_ - =
Hence %y noles need 19% moleg = )0 A les o CEVOREN

[ F]

raqulepE,
Weight of oxygons HALU moles o L2 gimn e = 24060 y,

(0 wner gifh -UH:— ard LHa- groap disintegrabes +o
tarr —hé preedonkbks oFf comlmslicr, Lhe funner oaygipes
+57 kzalfacls ,whereae CH,— requlrs: 1ef keal/me_c. The
STruc-uzol tormala by Kermaa ne {--0p,Y el dis
EHJ"'{CH&' LE-I:E!'

The tctel =smonnl of her o cea i1 per o uoim —%

[L57 kcalemole w 123 L %6 kealjusde ® 2 =2, 057 keal fuole
== Fiter Aaf keams e = Eﬁ.lé mo)l-g

Te Lol = or gy per Zitur Rgyslng = T T2.2% = 83TT0 heal,

% PROELEM I-.7

Geirdhe® ws pedurer bl Sl Tewing bond energices {keall -

== 1ip,7? [ 17=.B

== IkE. T

-T-H Ta 7

Wnot envyesponding e le=s wonld we lae o ggsign
Lo 2-Br Loemkls Lf £l 03 vals=s calousatoed o £490 pe—
aaeirng HusLH - Br. =+ Lrig=2010r and TIeTC=C11TRr 4 Az -
S MHAY s ave b e weaclly the s as Thoss caloulazed
<eing “uet the bond eneregkc: fFrsm tnr tTobla o0 ven?

Mermed Bremrgie= {ao=1 01 atk 239450

Caloaic Sulggles

A Uz M Za-h -r 114"
o0 1181 el ink B fE.D H-iZ1 1a3.z
=N 22548 BEr-pg- 1z.1 H-1r d4.3
T=0 Ahh Tl =T 271 H-Z o



Faly=tamic ™Mo ermTee

| ‘.Y I Had.t nmw RN
-1 CE £-C 2454 c-Cl BD
U-H _lu.6 T 199 .6 L-Er GE
=-n 144 A= TA_A -7 -
B-H e C=K 147 -z §5
N h a4 L 21ld.6 Lyt 128
o 1nn C=0 i 3 K== L4
a=-0 iz C'Eﬁ 192.0 F—-Cl ng
s T a4 f-ﬁ” | Gike n=-7 L5
-0 53 E=of 178 -1 5%
Ll —Er Ly

i3 L =) 17T

Lomrlem meamsns e,

CF¥pr carben deu_fide.
dror cathon d-oside.
2For Lorraldehende
forhar a°dahwdae.
OXetrmes .

An"ulinon; noonder Lo evaluale LTee walcezs Lo Lloe bosad
anarqg-ag of —C~Br and =C=3r we et 2lxeT ackcrmine the LH
Va_las uAlng tbe takle ot BEhe Dond Phecgiss:
Ilret zguationa HC ©€H + Zrs *  BEHUSGHET.
AH = — LPB.& + Z(IE.F) & 46 0 - LA3.: & 20%f.N) aE{EEE
- - 1.9 + 233.% - -~ M. healfawla

Mz ta furthe— creriaztineg -

BEMNZ=CM0E 1 e + P 2I0r: .
Eff = 145 H - A[Ud_e) F 210 - @6 - BN+

27287 + d1EEY1
= = 24,7 keal/mvlo.

If /oo use olx casns] biuxl eneccies cod allow
= 0r 3 b x oand 'L.L:I'LEIIIE!FI

H-<E32-H — HBE: sEU—HAEY
cafl — L1786 + 2411%.%} + dé. = = [L2E.2  2{202.71—"¥]
w4437 — i~ - Px m - k.l
- Jr=- 43 + 3w = 7E.5 ¥ 7r Realsmela,
BIrHC~Hoxr + Hr; -+ Br:-HCHEI:.
Al = 298 + 0174273 + 71512 & 4%.1 B2 &
2ro8, 7 - Ayl - - T3,E
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w PROELEM 3-16

Calo dlale 02 dbond dlasocia 2o zuecyy] [oc che Culluwins
rezrtlongy

fap L-Cy=y, » E¥: =+ lL-C,H,HTC + FBE

b CE, + Iy + TH;Z - HI

(r) Og7sh Ty OUM0L | NIGE

- x [ Y

Tadc 1 DA Dot etby Comam, Koar e
FIE) PRSI A = Sopd TAu xlnles By o- DA 5]

- T, l:[-l;—:-: -]

“—F |4 F—F L CHy—F |08

ST I T W TH=T1 W

ey H Ea—En 4£ =" T

e | T [—I i EH- =€
CTI—1} i Ottty L e THa=1r 1
CiEh—Fr *3 S-in—Ch iy ZaF pma= F° i FP—"a 55
o Hy—1 B =Ll [ P il ol wCiH—3 £5
flai; = WE ek --eth M ol I feC Bl I E
g = ¥ Tinbe DH ER T r—_all=3r 22

H—E = .1 ERL L TR s
L= N0F—ii &F Hee—WwHom— L T HplhalDHG=: UM S.Cem2E0H—Or o

CH—= o1t A —EH W ) R Yp crB—3
CHCHy—% 35 CiHpoE—H, Lo PRI 1 | LigLHy - 3r F]
Eolut i The amount cf =nevqgy acthcurcd o libcrated whan

L 0dnd is brolen o —ermrd is oAt Ted the BeoFf Aissosdaliow
T e . Thz M Zoo a4 cezcbiyn cqo by dstsoelned by pub-
trscbing tna bend dieegclatisn cnorgica ot khe presdusts Fram
e~cas ot khet resachanTs, The 23 waluwes To- wqrious sopvounds
=t clyy, in the acvcorparylnc taboe.

(=] %-T4By; * Ba; + —=—C.HEyir + HBT

Thi= TeAarticon man Fe rewrilleo Lo slhoew tha Bonds that
bz Dzdiuwy Leokwn aod Thvewe Doing formed.

t -t + BT—FH- + t—-:'.,[-[-:,—BJ. - H=Prp

T hyphona -ndicd=e t28 bewnds ‘neeclsme 90 Lhie ro=
artinrs. a9 fox ilis ceactivn d8 found by uzing the follow-
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Usingl ‘he ywalues “ror ik tabied

cll = (UL kecl/mple + 46 keoalsfmoixs’ > Kocalsoeole
wrald fueala)

14 keaofmole

el

{

= EIT 479al/moo = 131 kea”rmolae -
fEr CH, + Iz = <RI + HI
Tewriling the rRArtimm bo sheow -he Dohdx Shva Lredd
Ty ™ I T T — {ll1z-1 1 H-L

vclvins fox AH:

SH o~ | e — =13 +h
| ['":H:.-H HI-I] 1|J.H‘__.H._]_.|. el q

— d1Nd kra” frcle | U6 Boal wole] ‘BB lceal/molo +
T2 Eeal e le)
= 121 kpelsmals — 127 Kealsnmcls — 13 EoalrsEcle

el ez + ©lr ¢ CelinCl + ECL
Rzwiilitagy Lhe eccabizn bo show the bomds:

M g-" + 2 -0 v IZgMe-Cl | 1 Cl.

cilying for aHe

& m [T Al

| 1AL
| 'u-hH“_H -

1
e1-71, |[*oime-an g

= 4113 kealfaloe + 581 hoalrfmeley - 0B6 koalsmle #
U3 kcalsmclcl
= 17 kool,/molc - 1B Ikca_smele = 1% Keorel fie e

|:I:| n_‘:jHH + '-.-"H.. -+ 2 ‘:.-'Hb
Awwslti; o £l wouaetic, to show the Sonds:
N He-M. + H.-M &+ MH—W + OF.-7H,

valving Ear AH:

aH - lﬂ &4 -AH A

A .
*oH CoAg=H Py ,-0,

n:l:{,-nl_l
— 4% kecalysmole + D04 Ecal Fwrle] - [9 keal fmad=- +
BE kol fnula)

H .
el =0

= 188 keal fwole = 186 keal Axale — 3 koalsanl=

HALODGENATTON
T PROBLEM J-13

Wow owip ol e Bguwdin=Liow of elbhaie Lo =Lhy Boocxice Feon
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b 1eFromn =2 xana™
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Salatione There 18 onacy one Zocoibls mopobhremitstad

i) nr— Toowes From o=thane, fthat is, sFhrl bmomide, This is
true becausy the o2 varkons maklns up the ethansa moleculco
are sfguivalens and the Bromism rasiss] wi'.. abhack &§-has
wue wilily egual Fregquency. Thos mgiies Lhe syvnlliesis of
cthsrl hrerf &o From cthane an nxcpamaly oTrieiont Breceas,

Thiv La ok togo of fhe poodgeblon o 1-Rsarelwsans
Szgm hesAanc. Uh: gly oarbon ascms "‘:r"l'lli-"il.'iﬁ.hd hasane ase hes
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be bonded +4 A catiRs- wik® o hwdvcgesaz; tnas ipliss <has

Tl 3
“he chlsrine grogp iz sondzd to thic carsan: -0 -UH. » he

<l

ginqles withe reelaciue Lolepnsily oFf 2H miozsd e A meLherleie
prodioda aigna” . This is Bofaaee 1+ 1e tns only groop whas
w2l bood Lo Lhe —£0C0Fg); portinn —o =aFisfFy hha regniced

i
To_cowar forvmla (Cy-.21r. thle group 1= bondad o :ﬁﬂ

et Tt T'i1'|:_"'. The l'ﬁTnIH‘lIII'll'l im 2—chleze d methy_ 1L phemyl
Fropdana =

M
1
oUL 00
!'ﬁ:: I
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CHAPTER 4

CYCLOALKANES

NOMENCLATURE

& PRCHELEM 4-1
Uiwe —he LLU a2ms oy cash of -ke Ecllowing hmedsocarkbons.
CH.CHIH, CHy%UH

(CH AP -CECE . TH-ZHidM 7, b G0N OHTH ,CH SO0H ST

e TN, CET,C,

Loal g UH, GCH UHRRH péedd

~H 4

2 ne m
Cl.CHIH.CH. h ,.EL.HUH. H"

P T T TR T
“H: VH .
|EH:EH;£3H;EH;CE;?~CH 141 iCH.OH.) »CHCCHaCN,
b
1TH - CH ). C
CTT -

riY 7UH:OH: ) LUHUHGH LH

Solutie: T'he maming £f crgamic corpoundc by 2o LRy
spyslan T2l Tlnws certain Prorecs res;

‘1] Uetcrmone ard idcneify by inspooTion the lomgc:th
comal dass caTlon chais 0 Loe adlernl & o oompon o,

2] Locate and rmaome 2ll ke Azede Shalns gb:icned Eo
1he Tonges® omrt naaona raraoa chain.
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241 Indicate +the nares ood EFymititnama ard nnakwers nf
each Lype 30 sie clhain Ly mwe=nx of pra’jss: L3 Ehe name
o the: parcnt ghnln,  LES LLSD fhaing are ramcd dm alpha
het-vm1l e,

&)1 Lince cycloa_kares Zre bhegioally raEursated
]I"-I'TJ.LI_IU:I.I.L'I'_'ILI.E, ‘L|.|.I:"5r Y] l]i g Llee wonus Mallllly 25 l;.ha.ir CoOTYE-
opording ohzin alkone, with theo add-tian cfF Bhe pratdw
rcin- Lo seTTnify Fhe prezeare Af A ving slraslurs.

Lat Wa AN Tewrime b-e cfEotmmd in i e ewoepded
ST in wrSer b nake The ztrooture more avilone.

Glly C'H
e ="T="Te N 0T
The Ianc=ak =0nkhiwutnaa cavbea chain consi=te afF 6 carvleon

atoms, and e webhv. gocup L abbaclxel e e@sch of the two
torpincl coirbona. Uhe LLOAD nmaNe 13 thaa ¥ Sanethy [hesnne.

The longrst n ik conkaing | olrlan atoms. A oeb-pl
oELup s oa-oachoed Lo Lho 7k ca-sonar 2ooeethvl gooyps age
ntteshed -0 She Sto farbons and oo cehyl oroup io tcoded
Fe sre hi=d ca-hes. Tae pane nf L-ds sonponad s Dlas
-gthyl=r . 8 T-—xinechylnonana,

= L
CH:'C?'CHEFEH‘
1 = -

a4
i1 Ty =M= a="= 2 1T

Lhe _onacss czcln has 7 mazben 2roms. “he 3zd corbon
h== = T"I|=-|"|'|1I"| - *FFrarhe] 1o 11 an? Ahe 41T Al oo
oknpl groan,  Toeo rame glwon b0 tnle gowpoursd 1n 4-ctinyE-
G ofA=hy haprara irlabhnbetieA. a-nar haa precedences roer
nagrical ordu: L. wile chalns,

Wy —CH-TT e
" T L y 1 1
6] CHy=tH~El-Ciy- Sl —C-CH -1y
oI,

Toiing Llie acie perdincpolew (11 ale=li=t ateswe, silis
asmzound i narnd i-nthyl--iooprooyl-E-Teehrioo=ai,

t=] r’__‘,ﬂ‘?{c}lj
L A

k|

i
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“hos g&lTelruryes is a2 T osErhon 7oy loyclepe-Feae]
hav-ng 2 cetlivl gocuce ctbasiund to tho sdres carag;. foun-
wenkoona v doaiqgnatcd S0 25t Uhe pamd e & Stcactarc
Ze L. l-drvwellrlowe Trnecbens .

.
[ )

' T3 5
_ ],crr: 1 dgt 20

Thie ZongeeT uldln hos 5 ocarlbon azwos. The clna le
l.".-.‘.ﬂ"'lpt'}ﬂll'i'] S!oTeE capacs kDT AT 1B —hazZaboEos :Eflf‘lhu‘l‘.Eﬂ.‘!.
Thus, Bler semae o0 Lz Zooarawr]l —x l=cpcleln by l=2m s Lliy]l-
Poatans .

[, Wr_tten in cxusmSaod form:

ad 8
k)
P O ML T

4:.-.; Ll';

n
CH4~CF O CH: cH . =CH

CHy CHy

PH. AL WL E O,
|

CiTa

The Zccapes. coaia a5 13 carlew aoiwa (Lo ld=czu=).
Chir Sovohth oarkes tan one S d—dineehylbezxyl oroup
attachmd to i-r i- ancibion 2 opettorl goempE omer bondas
o och the ixd as< tha slewventh earbeon. Tr= IJERS panc
cf Lhe compoarnd if wribtbkasn aa 7o 14 -3 dize-yl 2wy 1)

e S B B ) P TT TRV I I R PRT PR T Y
CN: =011 2179
f:l i’H I_UHE_CH[__.‘L-.'.E'_:.'. 1

CHa

Phe |ongest chols - “ zzrboma. “he nomc cE the

Pl Ls 3—uL]J',-'l--1,i-Ei:u:LlLylhux.:um.
H ia;;f
k1 CH. -CCHCH.
K 3 ]
I!]H3

T cwges— £oaLl” %3 L eAarhon oabkcis. 'A< him= oL
thes eoppogad fu I=vaclowe opel-3% I=tiue L el o=,

|._'_| L]



= PROELEM 4-2

krite =zrwanled skructures shswlng tha C-C randc Cow
=a=h 4t Eh& *nllnwing aondetiaed £3rmulax. Kares a=ah
sabstance Dy o areophbod svetoe.

ez luTa el ormpoind Daly)

f-ad .l [L:.'.:g]h'..:l'l.:;."lg

T-r Tacwer= n® 1rime=lhyleyzlnal ans
ICZad gCECIIaC T ) - CHLCL

VA T g b AR T A T

E_‘._‘.Ll:::.:
Z'.F[?—CH,:.—CH,;-C:-".

- Tib.

Al MNMal M
-1 [ 1 S
"“.2 [JIE[JHE.\_\.EFJ

Thi=s i= —F# 1'-|I1' =trrrzbhr—al ForrmmTa Flval sa_i=Ciea
o Kapurated corpcent with 20 C3, ercupe. Woue shing oh
STELETUTS TMa™ be oo I:':-I.I:".IF A wnes LErA orFe A =a—able =
0TS

T~ rnai= ~t —--15 r'im.:; -5 i_'::l'l']ﬁl:.ﬂ'!?a_l'n?.
el LHy ' S HCE,

il

d'-’_.-
“H. éﬂ [
| = ! -
:'Hrl __IT:H'
"f.-']iz

T Cocmzla .:|"i1.n;-|'| itdirakz=s +hat thevre ie i‘ll'l-|]|l' nhe
grasy teat o03ld pocelbly ccevx ae an end qrosn, namely
.. fi-rr = =h=s"n trpe =tointure would ragiics v ens
grosTs, thle soonpouwnd rast e dmoalpy Joom, wilh Lhe JH-

a3 suSskik-ont. U STruotuYrn ChAaaTsd i T B-memboros
Liw,, will, = w=lbhy™ =snlsti_cenl, 71 can e asmad medhy’l-
ByolOnoAT T,

Ll I.:H-};:l::Hg: pCIIE 2T

Ti= by belwssn L-e Lwn cavlen Aa-em= dndinabes that
+they ez linkod -m-o a rincbyps ELructure. In axpdnded
term, bhin, the osrooturs ioq

= H
CH. > i
S "

'l:"f Tur,

(_!]-[..-'-""- . o

E [

Trl= corveurd can be named #, 1-d3setlyr-2-elly lovelooe luns.,
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‘dY rThe _zomezz of trimethyrloyclesgknh:. _aorncra axe
drtined An compnc-d=s bhak hAWSRE rwackTe Lhe caoe Liod a4
purtbar ol atows, 2.t havye dllZerest skeuoetuTal, TOSrs wit-
different bordisg rolalionahipa bptwe=n the atomrs. ™ i-
el ¥ lops T ekm _ane o b aoprrese el cbroeturally gi

T

et ~CH.
1 J
and mared .Y, d krimetay_oveloSukass.  The meakhyl grenze

coald jusl oasn well be o atbtached bBo o ony sthar pazlion azomish

in the rond. a-6 ghus the forpclLne oo be oodilicd zzxuc

turai"w inmn mwe oakheT Csmreecic Fouoes

r-"\. -1
iy
E

g —a Lo
u“ﬁ huf | 3

<\<3H3
Al & 0 MN,1,2=:himathplyepelubabsnat .

N

I it ] L hut11 o thics i-emcric forma aze anasihl-
S Stiwel by 1'_".:'_'1 Alar Ak

Tlel d-t¥imathirloyclococtane]

irl (L TR TR o VY S R N LT | Tan be wrilowz: =2

z1ln22 ehore are f corxben CcRomE Zh o kEne g oktath=d tn =
Simzlingl seapyl obleside o zoop, ihew wecactycy e naned
Cra-dimpbhyl-J-awslchkestylorspyl ckin2idc.

|[} [l:'”i:lifll: :I:I:'C:H]H:E-::

Tw 1mangm, =Aarch =om=iati—og aF ¢ carkan alcus, are allasbeld
Lu bnw serand parkon oF Jibane,. This can b2 written oo

W

A

E ég:]—.:,.'.q
o

where Lhe Lv_mieg = [4) |.'-_:|-r.=“_-I=1:|.L=- e cpclopuopyl gaoup.
f.a.,
A

—

":'-L ATH—-- .

Tha s yiven —o chli. cbruoture is 1, i=cloyolopropvi-
LN ] H
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" PROBLEM 1 3

Aeibs strockoezl Corru_ac fox zll of the pocci®lc &iz-
lr=rc iepmere AfF the tn° mwi-o Saspoimrl= .

-hrimathy | S¥e ORTOLine
jvt loeruyyelopontawe

-t im-thy ool ohexass
L'1 r]t'-.'l B F] I']."'I i —'I—rrr*l".}"l :F'I nlgibhat il

Sul.lic..t The =15 #len apdrr-balen i wzilico
thz stracterzl formula Sor a4 compound 1= to d-zaw to
sEreeties e EAe longess aonbinunlla carbon chai», whica
ir Igcieatesl Lo Bk oo, Tho nest whop s —o atbewol. fhoe
siogrourp s,y Gocnotzd in the peefixes, t2 the pazent enals
L Lre poziLllons dwd S maed,
In Lp#s ! ErimsbhyloPs _oprafins. LCyclopropase iz plotar
=: 1w a I=corlwn chwwy fA) s :clore., Here. o= aellpl
_j'_'l:lL.'.,:" iz koo e cAach oavron din tho o o . FEZY WOETyL
crran ra- rith=r- be o sthached #ofe= the Boane oF b-p Syt
nrocoane rins or balew e plans. Snle 3 AdilZsze0 b gen-
dicaticks ff mothyl group az-czhazoat arc posSsiblc Ecr thic
conpuoind, pealliog o Lwe [adusrs,

';H'I FH;J

I, i oI, v T

Tho ztouct.cal Fopimnas od) elus b awmjpuesweled by

P>

I'I_'!!-I o ﬁda
'-'l[j.\_H L—H K- ‘\3- |L" 1
e P TR
e ~H /j :
b l::lla

spmob_wet e, Lol ws wdill wpeee sl [losl byper of fopreson—
Tazien omoewr celutinne das e It: olzedtyr.

[E: CLod-dich)ze oo lspantana, Tr'w last part ol flia Jdie
“f__3 ua that =-5c zonpound —a o 3 corbon ring atrocToro,
Jpade, Lhe =ale_slcizole afF Lhe =irg cen Peeoal Lached a0 feer

arowe o teelow -2 rlag, goving twe lsomers: 21
-

'Y [ | a1

Kl ep beilly w3t s fiFranls mre alwess 01 bhelow ©he FL02,
thay are ole with rospeot to thy ciac. L0 ogm is alivwva
asd one —a boelew Eho ring. they 0cc Granon

{6) 1,1, 9-Ledma bbployuictwam, With sote car=lnl in-
sh=ction ornec will mesien tot thors s orly clie Ledazb
presavs L the wnmperd har s plarar acructurl.  HoWoVIC,
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wooauTs avolobwxamne ir suwELL
of !

Pody rebe Sladwo, Lhera ace
twn “rAatormiRticnat idorEcrs '

o3 TrimetrylIyolonnEans

£Fa
r a

.
= - feinl —UH
Equstor-ial -7 5 3
tinzz in Foay Zensorctore theod wa forms Hnioros
ra0ld ialoeromvexsion, 1t iz weryr d-4-ifnmlt fa Castihksish
tacn fraim cooh g=her.

(dr [(Aa-rounvloyslobutyl! —J-mes-vicyolohutarne, & 3-
velhylrprlekcky P Y0 28 a=tannsc B3 the f_rac carxten
aten. vE I-mzalagloyclololane, T2 prss 1o as-—argemrea-x
nE o bwe mokhyl gyoups axlosa

ML

¥ A0

ci= kozns= Lo=os
mete <hat t£he we —rant formo oannct Se mpedeg tr Eumer—

‘Mpse pom eac- ohoaat oand AT RheteEnre nnt identreal
cormpouade,

+ PROBLEM. d-c

Hame ench of thoe Zsllowind 20vwemlkds By ot acdoptos syskom.




A=l ke g fal
- Akl
=y o CHg

i ¥ :'GJI
wH,

TZic ia an cxawple &t = polyoFoloalreny, &R a_kane L itg
mare han o Ui, Coospounds @ shl: LypC are nared
SVETEMAL_0411W LY gtioshing the prefiy "Lioyolo',
Frriewe ', wFe., AT D12 Cone may Ba, o Ehn RAMC of an
cpen chap Bredrogaczcorn wich the same miwa=r +F carlaw
BIoms N5 the polvevalealkzne.  "he yaler of garkon atomns
in earh TiuhAange fu noked in 3 squars Eracack innecliabely
Jollowong the profix,

Her=, ~hr ores=nc= nt b —i-g- == LIS bor —he pre s
':.;I_r_"_rlc]_u' . ToELd mrd o Eota’ o & Ccerblon datesas Lo 2l
bwr: “i1ng#, Aard ac the compound - o nizyvelobsxansa. ‘Lhe
Cillazen. caxle o 2Lamws hawe Tepes oowiiesd for oomeenionne.
ity Fp s @rder of dnoreacing caraon nunber, Thera ara
T ra~ban Aa-crs Enllnding O ug to ik3 bonded parerer.

Co fC, = 2,0, and 1 carkon aton, [ellowliogg Cs (O30 0 The
Lizxage —copeocinls foF Fomiing a Co2ond Fopg ic hothann
Ty oand ©5 A1 F-ers are T inter-s ]l —=rhon atoms 001

witaln zhiszs lizzaca.

Tlhese toaler= 2re palacef 10 Cecreasing arde: will-in
bracie=s a-d arl Soparatad 'y pcelofe.  We oan —huz wrlzao
Lz aame Sa- e =howe compomme =% Sdeyelo ). N Fesase s

1= i} -
Fre "'-E'”_‘T!-'m;l

N

T+y2 15 4 bizoyoloo CcOnpounc 1bo2dusc —he £a2-0n ALtors
form Twe nimol} conu_wtaiany ol 8 corbon alews Lo 211, wiiich
arz -urtercd is shoawn.  Look At th2 linkages RoRwcEn Oy
2w C3. Towr CETEbmwn alems Sellow T3 0y v Cob, woile
aeosmt tollow Cp015- — T, . Thers orw a0 otons 1obEwcael
l= 1=« Iy -+ 7g bfAind “kakl-. “if2s o eh_arinc atcm is
baied Lo Cpy A= ap oAt iz sompoanmnd as B-c=Ton
Diayclc[l.cal]=2=octana, J=sokenw EIYN_Lia5 Lhe JCdsgles
cE = aciale oond bBotworn L A3 U An o9 A-pYRCT O OGEDIANC .

i .
-~ 1 T
Dy -:g}gJ%m:
foc! D, T

)



T-mr= =22 tW0 yinga and 3 corbot atona in =hia

comeussl.  Tha conbial licha o bolw=eo C aued ©. ol mdios
e iLnkzrr-l zapkom atomd (O 252 S0, UTeETe: avn 3 oarpoe
alcmz  Follawdipey Toxth O I0 17 Tg) mod 9 [ ¢ Fho STominss

akcms zrz bonded to both CF -nd .. TlwreTo- s, tiw swrrcezk
—ame P Rhe o nompound 18 Z. 3-Cdilweamaboone_mlE. oz ]ockonz,

8, g,
1d] o f‘,!\'lir? .| F'—. _"_
Y RTEEr o ﬁ"ﬁ

This cumpound oonsiste of 10 arkhon azens cowosad
ks o+ Einga hernoc crxicyclefesane! Lo which ia citsched
= malliyl grwlr al 04 and & dramiaes alom oa. Cy . LDooking
=t Ehs hanfing hotwaar O, and J-, W& S840 LAQEZ ZED G
aerrlwnn =dam= to awiTg My g Ol and 1T Aatem= tal Inwing
S50 * Tart. Thaas wne o zapbup atpes =lkhin tha lipkacw
betgeen 0, and . TWC BIzizodto any Sarziérc ponds, attor
Ll Liisl biae bewn e2ialliched . Tor Lhe Coanoer nf 2achon
atane Intsrral +0 «ha Sonde 'heTe C. and Gy Wwith 0 =fkame
ik |'|“|.'.H"==_-|'_|:l. A maprer=rrigt nAmems the ca-anea hetessn o whinh

that koend ucerurk, Erecafora, the nawe ol Bl soasoonl i
L hromo-% mcth?l::iC"FIQIE.B.U.UE-‘Tdcca::.
- TP ETrriﬂ
P | @
{:El 1"“'-- [_:i_-\. k-
Bt 1;4'.;
i “hﬂﬁﬁl

T A= A ‘|'|"\-‘|"[ »t tmr rirgs Aas P o2AarbEwm o atomna
_n othos BLoMozuss, Snee it o5 o sebravyolotr Dlacang .
L'-';'In:_:i_n-.} Si==z1 1 Me 'I"nk.:;}e;_ helwzan 2. and My,
we fomd there gsz 1 ozsrbon atome fellowding o- (G + G,

and A sarlsm atom- Lodlw nd 93949 Cpgds ThETe T s fines
cartee atowr wEliiin Lhe bomd (8 410

There is a hinnd hebwaom O o O with e aloos 10
b otvan, anc. 5 bund batyween <y dod Cq:, azan w-th oo
BECTA in betweslt.

the neawe cf =he compouard B2 toon botxacseelo
[T 23103 b2 2701 pmidmmane.

CONFORMATIONS

& PROMLEM 13

ﬂd] Hygwouzny ppadiss ol welipsgd hywdevgans azZe Lszent 1n

k1 1a poazlered evelobuntanes

aolabklans Firat _== w2z ek at Ehe stE~ur*uare i F
Tome oy olabulare.



|:H_] R EAET nye olmtars

A= we oean osm=, = gh— pair=s oFf 11::1'!1'1'.-.‘_41:—'_‘_5 i plaunr
crwluiutane ace ool lpzoed:

L a:.C 2 8 il E
= anrd 13 ¢ ard 7
T - | T A= A
I azc 1 i ard E

I, iccaer=C cyelodw aie, we oran tgll Ezuwm axaninlng
ie- somgturs ehot oo eelitsed hydrogens axe weaqent.

K

7] puzkered oryelcotans

Tl =ludenl s:o4)d wupe a moisl if the arods -
et clgar,

# PROBLEM 4-§

T

e e lazsvi=n Lo awla day: glawt thi CS-C Sond An
ethane ie arcut ¥ k2al, wWhich s-gacota tha= =he snargy
“eqrived Lo Evboes o vaoy ol Ly deoegumes inzoe oan
eclipaed arranqament -z 2 keal, Jaloulate hew many

K1 1s=m ccriemx —-m lunar “omm a-Ff axtrarss Foa . Form af
cyrlolmvand aw likply to e woebable relazive to tha
cha:T form on account o2 N1 25112800y And TTnconla

Ly erai-Lors.

Solutoomn Flrzc lpt ue etudy Ehe seruatuz; GF olEp:r
ayc_abhexane ; = ;H
||'::£'I Hj: ~lunzr gelohezanc

SnoLhis soviolnre, we edpecl a ocnedidezalile Jegpza
cf inetak: - 1i-y d-p ko the 12 pafps 2f oelipced nydeaacns.
Vinee _ prar ot anlipased byd-ogeans rfegua:Pas | <ze=1 af
eneine . 22 palcy of ol _pusud Lodeoquns Zn o plasar cyola-
heaXars w1l Frocank an collfoing sStrain o2 13 Zczal,
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-n ko fitreowe boaT form Of oyelchexanes, £ Taicz of
eclines’ hpdearyens ace pre=e_ Lo

I agpalr i aferantion

n
1\,:(,- IMt—— ./
I & :
sh g cXt-cic oo form of
P 3 7 b e lal exmaie
A A S
a7 V-
[ -
“H o

Here, 4 k#zl &f z:2lipsicg otrain E- ixmwalesd, o
add*d mm, a pals oF “1r3engens aTe Snzced Lo sans Lagelhz
ln a flagre_o type of dntoract_on, Iz2 1z owgorimentally
Feenyned that @ach Eledpnlz intetac—ia- fo-me= the

bl
Frd mgrns Aare atont TLRT 3 apart! cas-icr- = Faal af energy.
Thaawrloow vl wetogmg boat Doa ol opuelyiawenz bas o total
of T lical of cneoqy mare thar the moas stasle swalir ot
s w=lizale Lhiere aze oo 2 2lipees? Ipedoosge.. adips.

% PROELEM 4-T

(o1 =xana L, Limckhylowelohe=xanc cqloeu abdut 9%% Ln fhd:
disgua_wcoial o focaaloom; Leans-1.-70 beomaacys” clezanns
moche r-7oy mavs, aoclatn abeunr ppuslly dn diegquator-al
Anl diaxial rr-Fora=tidn=. Mir-Fermer2, khe t=Act-om o
the dlaxial coofurmatlon daormuse: with joroas—og
FGlaxity of Lo aolvent, HBow dc yoo -zoosanlk for the
cencrda - wieowes: Lhe lopelbarl A Fluarnms 2 arowimle™®

{F1  TE trcsa J ere 4 dikzorc Ecre butyloec_ohenonc
La soljecled Lo seolmpgen] Teafoog, I 1s 2oowrerled] foblio s

cguiliErine ridt iy, akoure 50:35) of ileeelf amwd a di-
mE-ecprre-. YWemk oax the doas—A-enmel Laksly o Bet Tow
da gy agoizusk L. tlhesg up[::.uxj_l.ul;.-..l:,: :-_|_|.;:|. wkabii!li=w ol
—hzze two diaztorzomorsy  [(Mocc. o Io ot oonsider the
maze sianle conformaling o eact Fivstaraamer o Fe o he
onc wik: an cguskarial tort-bmbyl croand,

o) Trambes =p= Lwy Loce Jiaslec=om=ric 3 4d=dil: oano—
":l:ﬂt.—::l';t.'_-" -:"_-,'E'llf-hﬂ!-::'lhl:j.‘]. Wh— oo t.r'l:'!!l'? HMhW o Tl nacoemT
=z Fre Farl thet e theTr 15 pre=e-F &7 Ao appréciakle
€Atent km tra squil-br_un mixTurss

Sulutig-: (-} Llv tvpas o etrc=ifn dfwu albmwt uquull',r
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STEREOCHEMISTRY
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Hs — Pt., F&, or ol

cz - -
P 1|
n -

dirkere Aly=nm

211 oaf the Teagr-E&% dn thoa preblen oroc o koned .
that catalsytic hivdoie digtlon powd _pbs Lz allane axn =liown:
Hy
JE. P BT HL

{4 CH;=CH-TH—H, O =0T =%,

by LY
q Aeth>. 1 EBukerz
[’H 4
(P! CO,—C-~—CH.CZ=CH,

CEE

4 L d=lnrm 'h}l 1 -1-prntetee

s
L5 2PenE A
CHa
Sl ,—C ==—CH,CH . CH

N,

2,28 Dimcthyleestans

s ST =00-00 5000 2 U, CElaUH --- = UH 0 CECEaCHTH

2
F-, =i or oL

1-Hep —uwue Nectoses
H: .
= - - -+ M, L—CH
[l'.|‘ ]1gf1 l:]];_ Ft-. P‘ﬂ 0= T:i [ ]
E-hylieng Efliane

a PROBLEM [-17

tor eAash pant O seocounds, which vres 1o you @xpaclt Lo slens
=he greatcT (More mocgativel heat of Sydregonasien: Sdplain,
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Lotlom drEarmatisn 4N ot mraning of hoazt cf
hyevengr==linn mrw] how 71 G5 velaled Lo stadaili v o #lre_e=
wlll ke Zezeszsary to polwe Thlz aroblern.

|I'||

Jeal ol nylemjenal on {EHI.I:I Ly Lhee epibalpy £ Bl

SWavhhbe. wiown 1 wle ol an wnezburated compaund Ls o Bwcoo-
L = A s P

o
L=, + =2 - -~ -U-U- + Ozat
P | |

H

H

Elrve Bl foaction -5 wxes wpady ithat Jx,. ewsloss
herer, 2=l 1o % Argntlase nUNECE: th dlfScrenes In

arrorchks of - O=0 Bond and o 1) 2 aohd d8 4 Realfwe ke

If or: z21%¥on> 1 _oceg 2=abln thah an ook se[o =
aabirebes o, the in—er-=1 =NETgY = - == Forrer
will e -icher. Thls omans mcos -eat showold be zoleacos o=
mycrngssibinn ak bl o ead a-alfe alks=ne, mod -he he=t AF
Gperw e slio,. #2111 Lawe o lapyer nwjativae valua. Eeace, for
(ab 252 421, Ghe dompound —haz snow3 tho groa—es [(Fore
necsl iwed Sae=f af hwelieegenalic: afll be Uie Jgge sLl=lbie,

Wik Willdl d=stermizne —he atroalqity o~ the ixcmsicbc
Algei=z? die [ovloa _w cls—crans caoonlornat’icong, I- -
E-orasa, foe gRample, the is confarration

T, Cx.
N
C-C Lz lz2us slalle "Lz Lha Lans cunlucmebion
oo §
- T
- C..a
oo
C=-C Jue Lo Ll Zac. zhizbk ko the olw eonCopmabiorn
£ ’
.|;; 1

Lwe: 224y SJDSEITRUCRTS &1 “he double bond cxowe 2ass atkRer,
tresbki-g =k=rTi=z TOHOERTER ST 0T L~ Lo |’J_‘|1|=-|_'ulr-_-: arel —'HJI-.Ei.-'I;-.
b~z win ZBr Wasle 3traln engescy, The ewrain Lo e-kczosd as

toc Zuostilusnla Jrow _arger.
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Arathemr tAaztor the— inbla=fAsea the A-mkiliky ot d=saneric
dohmndys 1% bhwe alkyl groprse =Lloched Lo e czrlbopn—pacbion
double bond. [Roavets —ndicats tast the alkeocs whick oo
'h'ii.]h_'l}' sihkstitnbm=Ad h:."' Aalkwl SEANAS AT TOF Ebk=hle. TF 4=

Eelieved tns inductive effeckt: af a kvl orciwe and an effact
ca-led syporsoncugalisn ors of inoportonce Lo dclorrdning
Lbaer &2 Revawiny wrder of w_allilily of vus__sl el albkenes:

Rg=lT%; 2 Ry —CHIRS By (=g - Ta= - B T=OTR o = - TR RIT—GH,

"LH.-~2A-

A) CHCHg-OSC-TH,  and (0D CH-C=0,

)
i-Fe i bana a-f =Bty . Rizhera

Brocmizction 3f these iscmzric a_kohes --oes that 3-
celhyl=1l=2alensz shomld glse Loz greales {mors nega | iwe
hoat of nyseogenatlews Lo kg bh: logp oeaslz of khe paly
[w==nes 1l ic le=x st i-fe~1 wth Aalkrl crranps=s A= oome
paral t£o i=Tantane,

H
|
Skl ST y=-"=0=-"0T 0 and M ™e—="-1115
H B H
krznz=2-Fzntenoe ciz-2=Paptane
Tmis wila wunfurviaticn: ol 2-apptene wlioald giss the
grie-L-r nozbk af hydrogenoticn far the xCocons moenbioncd

eailice - Lhers zxlsls sierle vapml=-on bBebwaan L alkw’
gronns .

* PRMUEM 5-18

Me-aide the Teasiailily ol & Loze-ralical cligll aecieniaaw
fur hvd-oocanaziscs of ethylene It bBhe vapoT osato b 7B oy
Eha =, 2uipdy peepiasticm sters:

LHa-H:* — H: = tk.-0U4. + H*

C:Ht:':iji + H=* « R | =¢-"

2ulu_ow: T delgradie wheosher bhe aechan_sn Ez fassihle
7L Fogem toemmeragTeors (29700 te o will as pecsasmacy b 2Rl s ]ate
2 ~he heal o ke peacllong, By conwzulion, e 3% 6z claen
# neqative glan whea heat 14 owelvcd | 3xsthormic rsasticn)
At 4o BrIiloweE glgn When ket s o 2h=arhed endocthernic ore-

=l T wme ol Ll aopagasios sbdps 20 Tl produs s
Erse~radloal ceaharlom foxr hxd-cgenician of oshylons =a:
a F-GELf_i'-"E a1, +het r==mctiom is5 - Fmvarmbk™e A will -l
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[l s pad o Tu | gt xacm tEmFErﬂ.t“IE. a2 Thcob kRt overa_l mochanism
will ol be [e-zdiulz,

"n rAaTomlate F-= heat nF mAacrtian, the kond
dleggoc_atzon ezeeclee of tha reactante rmst e nozted. In
CIT,CTe- | Mg+ (75,000 1 W, =2a hydeaogsh cooecule 13 E=ckes

fuler a beedzeyen cadicoal which, i tourw, seacls wilh e
cthyl. radleal ko praduce ethare. ¥ow, 1t takes L04.2

T oo moar -0 A= 0402 & aessk the 1 11 bond —o

Loerta B He pzdicals, Mee acdilic: of ope of che He cadicals
to the cthyl cacdizol (&8 g CLALAS) Fouoaccs 96 RSalfrols
TAll— — 3. N1 . Me=~rml11, the hest Af r~acdicom is +104_7=Y000=
+%.3 FTealrfrole. Singe the wiugn 1 mueltivwe, huaas ls baine
abasebhad (avercll); helee, - razzkien Za uniavazaoble. The
FLIRE ETTTE| _'LJdl_'l..'_l..-:n,"_"['[;—:Hz = s +« OE-CH;», Lirns vu_ o liare
ah gvwcrall fo— - 36 A, VG ENOugh th) s rooagTicon rolosnog
A “aripe Aot oaf anergr (erecns o omake the aweeeal 18T
Tavorable: - 3 4+ 3.2 = = 17.3), tha reaet.om wlzh 25 =

I 2 wakes ths wachanian wr€ fERATE £,

¥ FROBLEM 5-1@

tvnthen: oo poeatcne fraf 2, 3-dip-emodotant Wooha any

Lwnrganse Ceanesla,

So_UT_Ont T-s structure of 2,3-Aibrvruspantana
L-Lk:-H
| I
n,c-L-L—0-7,, indicate= i- i= = dihai-de. Te chtnin

cenzane {-al-JH:-Ud:—Ch-—LH41 fram thie COXEANSE G, LC
iszeztircicks d pontonc EH;L-E=L-:H1—UH,‘ would Bz wnosful.
Ty Cpuw 2-sunlewns, o bwdocy=nallan e _pp cac be wep-
Eermcd £ aotain pentanc, 1o sorfoim thle reackiorn, o=
[E"Le~E L= |'.=-|j|ri'r|=-r]. Thix ren = obta ned s Fechly Fromm
Z,i=dlbrcmosantane by ths afditiem ol =lng (220

L C i
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S-0Ty o+ n = -

i - LY o ! -
o N I .

=2zl

e L

— e 1 |

raln yosptian e called the delaleoqensclon of viednal
ri-=lid==, i.~. -= i4 v awbsbTactan GL Bwd haladews from
4l Lognk sarbnn atons Lo wiwld e 2lke.=. Tlee relal Iun
aokz o5 - donor oI clectrons.,

Mrh 2-pentens formcs, hydrogenatics e the next
rmtrtinn. Thin ha-astiri=E:c Peadzlcw oF nlHopez i3 ERa
=11 tdion ol bydrorqen dceows thee Soulbe Dol I Lhe paleasnes
Sf 3 gdtalyst SuUgh a2 Phe Ll el Hl. Tie ::Is.taiﬁ'E:t EgI"aE
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tp opoed uwp the =zzazkizsn by _ewersloe the pnaTgy o ac-i-
ra—inm. The r=Ac-ica ==an theh e o nrotban AA:

i HH
| -
HyC-C=27—C—JH,y + T Ao pay TaC-CH:-CHa—TH—THy
H
t-Fentana Iantans

ADDITION REACTIONS

® PROBLEM B-=0

Wla- Arée addadi—-i1con rsootisnea aZ olkenses

Ealn_aan . T ~="eyvstaad 2ddi —irr re=s=tians o salk=nem.
Lhooe: mack —l-e- ba a3 geod andacst<oil-g of tha sty ol
==r Ao e biomeis T-= domble Bond memsizkada ol A atrong
slara (v, Tend ane o =dab b [0 Lol Tlheselawe 1 i
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v

A Toac=Soh Le whiah te moloocl=s conklne to vlald
a single maler-le A% product a cal b2l ok addifiom oo
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(L1 Cala’w_dic Fploogqepaliom — AFfilinn of Thydrngen
[£1 Addy=inn <L _.clogens
(11 acllizion of -ydragen Haidoo
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050 AAd_tlon ¢ Weluar = Audoa_loo
+51 Hal n'h:l.'r]"'i = Parmatich
i¢) Slwercimaticon
IE) Aalkwlativ:.
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dy Hedrex#lallon, Slyenl Pasrmsic- .

w PROBLEM F-X1

Whok praduct iz farmed when 6, (% - Br,21) 1e addad to

albepes 1o Iz dAar<? Prptacn -SF meamsni=n At Rhe
coazsion.

Laluticne: Tos aldditicn of halczone euah az Br, and Cl,
1 dlkh=res resull=s 9n the= “armetian 37 |, d-halidea. The
coecllon oan b wrlllaol ==

To® [slicnal + X. (halogsz) -Cc-g- [1,3~dihalidei.

P I
XX

T e pciigndsi o _hig re=oLlian berglnas Ly cecoo  Lelng
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CE.CE=CFE-C=;TH s o CH-CXZ CH=T=IHj;(CH,

[T
L-Pentese 4= JEabhyl 2=t

:la UL Sra.

Solukions Allavnes eon b zezfily zapeerled kv chilevines
or Broairns i-bs saiteyatsd corpoonds that oonmaln =we a=ore
f “=zlore- abl="5-1 +n ndjacent ceorbans; iadins Genetal 1Y
izlls to raack.

Tz ceablivg Lakheer plare vexcrily hy mox-ng one —hev
ton 2i4nan wlen shlorloe oz broomd-e in o 2wzt Bclvens
s1=- nn cArkes Eetracs orode,. I Jonoroa. Cedosicn iE:

| | | |
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rrn e writlen:
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e ) |
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e lizkayl X Coxenc 1, 4-Lleeyl-C.3
h—nAckerw=n=-
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Feon Li:g Tullawiong alkenw FLECLCEDIE, show products of
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L T I Y T G | P (b N, DM e
d-_ankonz Lrapylene
=H CHy
[od Cllz=l—CH ) =2 -

"1,

ek h Promethyl L :F.r'nt!‘:l'l.l“'.

Bl in-: Halnohwlrin Frrr=linn is lhe poocess o allic,
cilecriza or arondne in —he pragance o water =0 an aldosc
0 wiale anomgiindld ssntairnisng arlnagen and hydrosyl Qennes
wee =l jzwzal carboy alows. This reaciign oliangss o0 alkene
=0 = 21lnehal that "8 halogesoesds dand the prredoct ba
refFerrred Fao=m o ha’ cohwd-in. T-=2 gemera” reac . bic- iss

-—i"- # ¥ —  Hall

» =DmC= o+ HY {W = 71 2r Py
i oom
s oavoclurt: I thOSC CenAEidns a_ao Rave a4 mocitlcasliex
i= —rmeaalalnra wh-~h i=2 56 TmATe than Lhe TUZAD Came= 1o

atay PhE@d . PRI ananple:

T:":—ITH: + 'FI.Ti + Haill

CH,=CE, + FBr

Nm [/
El..vlunu Edhlane Doorcipdeic
{BEZznz) S Lromoezhaae bl

T-le cHample ehowe <hat ehy dawkos hand is =cchkes
wren reAchkes wikh - in —== pre=s=nre= o wa-c, =7 LFe
Jaodust sucsmms oam aleghel wit) & Ralegen. semembcred-g
et goneral forrmala 9 the ecasbion, Ze £can bae weittepr k2nk:

Br CH
§2] TH:TH TH=CE CH, ZEpts .y CH,ZE-CHCH:CF . + ZEr
?-Frntore PR 3= e L]
T !
Oy Hah

I} ZH,SH=IF, ——2 21 o DHL,UH-UhH. + kL

Py _r|_=}':|.-:'|.|.l:= Propylene ; hlece=vsrln
MN-ch_oro—2-rco-nolt

ZH o CH, H ©CHH CE.
al on.-r —.'.'.'n,—r;‘ iy bt fl:‘H-llf -—-::-:rf,l —(YH. + HBT
CH, D= o An:
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Kow can the crizntat-on of the halegen anc ~yaroeyl b
g¥plortat LA thass reachtioana? P0r =xampls. in ororyle-F
clldoeci:adein, i 25dnedione w attched to thes tseadnal
ograen. het “he miiZdle one. ‘Lhiz orizntat-an, a=d BEhe akhars,
mr =@ mnncnm-&a For hy the rach=mas ol La]_r'_-]._-t-._';_j_” Foarno=
Live. bz Liwelves intermad_sta carboodun ‘onc,

the c=ablli-v of carboniuw lsns de 3@ -2 21%:04. 0,

T-= crambe- —=¢ —nanaT - Aalkyll 2¥sapx the wor2 Skable
the oac-cnlar Looe dow, in Balonydein Lepnasic:, the
halngsrs aacd ¢ Lne coThen—carxben douk” e boné of the al-
hen= Lo cenerale Lh2 sl s_akls savbonlim to-, 20y afrer
thiz wELL =g hyceoEyl o added,

Lal we nos wons 3y Lo vdby o0 -oupylocw (L] we an
jilestratica. The iAstiel 2733t en 4F C1 (TFon Ul,) T2
proowlere can gEneracze twe typer ot saTwoalww lons) elowe:,
Bolowa

111] mr;m—ﬂ"r + [‘13 -+ ?H,I'.'H ""E'HE'C]. P2 canlmand s Ly
+

{7) CH CTH=TH; + Cly -+ CU,TH-CH,*t (1" garboniaom lemy,.
A% Ticntioned apoedc. toeE 29 rarkenito 1an is meee slahkle,
and w "L nredamsna e owzr bbe 1% carbhonion lpn. Beoce
the hwdrozyl adds 7o i JH-CO.CL, AGE UH.UH-CHe !, "¢ nokoos
+
z1
TN 27, Flhaee olsessied e adoesL,

Ll

# PROBLEM §-21

bFoiedict the preduece of the Zollowinc reactamto attcr
dado- kino ot hydraogen -=lid=s:

fa. [CH.U=LH-I5H. ‘Rl CHLL L =LHCH
SH
E—Illatlp'fl—l“—hut.q.;m I—Bateylis

L= I 00=C1 o Uz idi Mgt i=000s

Ui, CH

T.o4-pimethyl=2-pentene Promvlers

Sﬂ-_uﬂﬂlﬁ] Arkenos J:=n b gomRiEZtCd L0 EaturaTed CoOpoUnos
Ly mdditizn ot hyd-ogadt halides a:c: 28 hydiogepr =-bariis,
Lvfoowun beondde, cr Lydrogeon _odice . The geoe-gl ceasLion
oz this proeac 1os
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= 4 HE o ——3 =L HX~ BCL, HE: oo ZI)

m—_r —

X

The puwdocl is ce=2eally mveSme—ed o 2= =n =lky]
halids, and -t iz —¥oAuo>d by paeelng Cry Caedgs
handrongsn Tea” - e —-rragn khe ooliene,

n o Addittln 2f oan acld (avceh as sydrndgen aolide)
to the eachan-carbos louble Loged Doarn fkizaz, tha hydvngen
6! the ac.d astasto:s itoalf 4o $hc carbcn =tam that already
LewZads ibe gues ev nomarr ot hyd-ngers. Tid prieciv.e LA
Inowsn ao darkovnliov's male. Feidnlerice, chle  pedmciple,
the prnchis—=a ore wreitton aaq

I
[a} GCHy—€ =~ <E-CHy +  HI  emeeer E”:—% —=0T =0Ty,
e iul
A=We—bpl i huksns Eort-ponsy. jodlde

(7 =213 "-rethy butene,

Ly L=, mn= - LA e 1 i LT T

r
e _Lene A=-Drar e wtd Tae
Li;].
|l ST P L LUCH,  + ALl -—= LU, -l =t H =
B, OO CE. TEg
T &-Trim=thy -2 penzene J-Ch_p2o-2, 3-dlmotnyL-
TRT-AnE
L
vl 0N S1=CU - | k1 — wH:—LH-LHy
Paopylene TmopTopY | Lecwna

4 MROELEM =17

L. L:2 dark gl aoof Lemyeraicrs, o s3laiiom o chlo-me on
Eooerzaonlorocthylens can be keok for long percods with ne
mizn Af r=s=tian. When ' Sraditk=d With wltravia_e- Llight,
norawy e, thw cloa_na ix —apichly cousmwmel. wo Lle e Doocra—
Elon Of snroachl] H¥rcsntlldnor maTy molocules of u:ﬂduc: dIg
trarr=d for mach photsm &t 1ok Hhﬂﬂrh&d‘anﬁ_ the ~earctio- 1e
wdowed aen aarkadls whoen cspegun 1o bubda e zoogh Jhe

Soilution, .

‘Al MMasr Az Fom acrcrnt Frr the ab@darmce O “2aC-10n0 -7
tha Irrx ¥ ip) Dot _owe all wswon o Lhee sl likely mechanisw
for tho photochenieal rcaction. phaw bow ¢ acccunctc for
the Farl=s, inclwl-mg —he =FFenl of oorgen.




Lolution: "he _nicrmotion atrongly prl-bEs koom tresm—
Talcal abdit o of Jddocbinz Lo Lel aclideoyatylans . The
Zaot shat the reaoklar Soon Rt wals flacc in the daTtk,
“OTTS mAny M eiles FF “axmchTlwrew=-hane wilh nassive
eonsunptlon of chlz-ize uson exposuze —o 2,3, and le
tnbild b by khee Acdd] beca At aMPgen can 21l Be ~eplained
el Tor L oa Siewe=cadic=]l prorieus.

Tn smly & malyacism, 3 fre=-Tadical muzl e Doceed.
Chlor_ne exiete ae <l:z, out a radioal mo:sL oDp ar arnn orF
croup of akons [oraaedsisc an unpalred alpckrosn. I'oroa
chlorziw radical [Cl-b Lo oo forped. e Cl; moleconle Lnest
cnderen hooelwalse, whloh 12 Ehe oloswage of th: dh_arinc-
ch ar-ne bBand e 2 S bTinq ] way a0 v-eF o ~arch Amtoe
tmta ns oo wowotocn o0 By pd.i:.' thas L[opmwg:, the onwvg_ent
pomd, l'osr thia to occocr, sncrgy muat bo AUpplisd. The
cherdy 95 supplied b ow=iFh=r Szal ox “igno. Zeua, tha
seaclisn vannst take wlace 1n cac dark,

Frug-—radimaly pl-uer era lcwvelvgd Lo o Q5odm Ouect on,
Hore, a ract-on =nwvolyo2 o geried aof gzc=ad, cach of whick
genevales 4 rearliwe .06 anm: Lhat Eol-os guaul e wezl
Cwtp. When tho ok ori-c radioal produococd 5y addie-an of
Lo?. light oo -ced wik- s=2hrachiaCnashylsas, it prodocen
aiwthes dad-cal, CLa0-€C1:,  whh aess L a phadin prpg-

Fagat-ng 2ter. This rsilcal reacte wlizh 5 zhlorine oe_eoule
] [:II"ﬁ-dutE e [:l“_"ﬂ'i'i'_'n'_"‘h; heash_oros-harad,. =nd ancthelr
ceddara , &l wbdel o= gz back and teacl il e lrachlooo-—
Schyrlope. JhA other Words, SRo o PoaccTuwe suvelolo Ln
ronenmal . aeal hes wg=ab 7w |._'.|.-|1'|" cle is _-u'n'hlr:m'll. soa Thal
eya-vything 18 profocated. Thise acecunsts for the cesunr
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What arto the products ©f the following a_kenee sEter
Fydraticm?
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‘othr_anp' ' (i-mefhyl-1l-butenc’

soluciana Alkines Teaoc with $0l2, sanfentrated cwlSubic
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ehidined when hvdrogen 2ouindds o added to XK. Conpound ¥

reastta Jith BT £ ZreEw o o berh-arr oaleorn-al. T"I::-:.].‘_"F]r a1l
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-1l =@t too catuwal getzwazuras: of ¥ amd ¥ arz. If no
cazbe. aloms =r= added in m vanckton Aegasnces, kEhrn fhe
Lle1+12]1 »omazr 3f carkon dHzene sbiouwld eguaal tha Timsl
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catalytin nydrodenaslen of cach Alkenc Sows &-ricthylhexanc.
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of alKyi hal-des pocrs b2 produge alseniEE A8 Z_1UCcspebod)

241



[ ) | |

—O-p- P T alewphol 5 5 I AY — Ha.c
:
sy

Eluyt halices  Bagw Al

Heaoo, 3 dehydschologznation regcksen pradonoaens -fe mi_use
afF ~lcenms,

T- ratalybis '11_|."11'.'Jf_p‘nal"nnr T2 mlds awrosse e CulLle
band cf the alxara =nd converze 1E 1lnto +he QI EOTC A2 zhewne

| | s ;'f.l Ny W | |

=L= - + - -T-c-
Hi
KA AlkEance

Ln this prablem, cll the alkedra 2ovs M= b @ me—hrl
Fexanes TIL"H' |—f_."'|']l'."HgCH sCN:sTH, ] . La_-.L:.].y Li Livdr ogranaza il -

Tl |

Thig prov_doe inZcrms=cion on $hc cEr-Jpur: of tode L-H,.Bx.
The compesand mns— h=v~ 1ha same carvbos s<zlelom as 2—ue bvl-
lherand; no carkon atone were added cr cograded. 1w foos, 27
A Wi tmn fha —ocmme |l = tor d-me-hylhaw=am, 0.0 ;0 e sees
diwosws cowmpounds dLL Ly by g booadne —bom whooh -ceplaces
to2 of the hydrogonc. Hdznoo, Lo wollec Lazs abErachors o

Fally ;R vare beddl= ol I sl ace ome ol Lhe Lwdiogeos Zu
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The =kricbirz: drown ohow =hds twd af the th2ed 4lkehsd arcc

wld—bRaie - aomz=leic Zsoweos,

nhcac cileons: fit the Zafmalas JsHy . and rop-cdaonc o,
B, =il . (Holz: The "1 ol he JL5 wrsidion wo’l alsc qive
A Jlkntoern, Jar th® XoOa—nong rzzz2tlane with L+H, 11240 A0E
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Ri Lhiw podot. onw Ganoob agslan pa--leclar strozboeo:
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E FROBIEM B-IC

Janmwibee the ashanhigr &F £he peynmice atbact

Salml o "n the akxa~-= ~F pr T ==, hyrrag=m hromidi=
38dc to a‘kenes ‘n Aqrecmant with Matkovnikou': rula: toat
im, the hytrecgen o HEe goes B3 =hat carkern cf Eh= doubis
Lol that casadws Lla gre=ler nwnber o Lpdircen=. In Lh=
proacoes of poroxidoes, he 21tdpn pooecodc 1o = reenroo
Mireatlizn, 37 anl*—Ma-kcr-icnyr. Thix plencite-s i= knoen
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Tli= watn |_'|n'i1'|1' ns ke mecom0diAan ‘a fkhaTt Fpcenizsn and
hromdrz: 2dd to the double oond s% atecas cdaither Ehian #W
irmk; th= iAnkermedraee 1z o Froc radicoal cathze EhzZo o
corhondun ion, &% -n balevenz=Liyn ol alloiea, Lols is a
chain rzaction, th d —imc 19wvalwing addizicn ezerzr than
sales i Lul I,

St=p 1 ot the pechanizm 13 Lhe desoorpocilion 2f the
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I
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Determing ez oF1Aotlon number ot sack abtn ir o tEe Falbowdi oo
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(12} 1=sulwisa (21 L,L-ichloTopropans
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Bl ud i Tn ge-=rel cheniatry. the werm oxldotlon meand
1=Ee o elef-ron:s «nd redaclion weans czin af 2lectrons .
ha change in degras 5t oxidatian or cadvetlon  can be
rereqndbead Ly oa cloonge dn o da-ic- —omomr.

In vi-sgamic r-=nimbkry, thoa aporocach cannot ke Uae4
beaauce —he chandoy apgmupanyiaw ce=cblan fnwlwe ocrate-k
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Consegquaeny Ly, venzrahdp -5 asric-mod nased upein Bhet flecteo
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“he 471 chmrge oF the cacrtan coresms abon. as fallows: Thie
dgubly ponded sxygan cootrlbuteg -2 (owloo +1 beoanse oF
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-3 =3
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-0 thz zrc-onaa »f 4 trace of seroxdids 9@ andsry the inZ-ucnos
nf nltr=vinlel Tiqgqht, 1-rrlere raacts:
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T-a parexlds -adical abwbrases a hydooggn atew Cocw
th= M0, &0 prmdoace ansther radical, *OCL1,. Thia, i Lies,
=d0w eopgus Llher dowuble Yl of lesclerrws (o pocdoace Lie sl
caxiizosl, 21.u-UARL.—SH-{CE:|a=CI., whiah reaawec wilth CICL.
ba yizld 1,1l 1-trichloreooarens: and -LO whick onn byt vl
L= pracass,

The same rechandam cccors in (b - (&), #xdaeedt WiER
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The fallowing zhvelcal seczarties amd snaly-loal csks

pertain tn W facmeacic yaransrhors A And T, irslabes
By LT REIE FEPE Tl 1T
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Bath A& amd L' reccily decnoorizas Reami-~ =-d -
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alkens Cleavaigz: Proodiketa

Tha fagt that tha sane claavage peodldots arc
cbtoincd trom A anc oAt rwman thes fFaa qronps orsoginally
ALLantiee]l Lo e dully booded cazkaons wers the same oo bath
roieoulaes, . this i5 thx ecos, ic welld appaarT that 2 &l
N oAre Floes samr correnonl. Aled v, ow oo nu aocssunt Sor
the d-fferent phvelcai propereleoc ¢F the twn coopoanda
ind-cated 'm the —akl=2 Tne way 185~ anaRTdeT Llee paasgi-
boloty of gecowtole Lzovwerlsn, thas ls, cle-trane con-
Zomationa.

The 1nfortlation poovided indicatco bSc porocvtooes ol
carbons and Beduogen Lo aollh & asd B oo =2 8563 and 14034,
ceeprotlvely,. m 1ikcly farmula "o Sugh o aavoontages s

0. ;. That t=-x% iz f== Froorma war ke emmam in Mhe S0l Tewr-
.09 mannar: thke rolecalar wadght 9 CcZ,, 1e 1206, +1(12.=
Bt . The carkesed Ro-sel L2 th]="d, 1lence, Bns prercsihegs 1o
carkar 1o TSSB4 ¥ L0000 % BL.bd. '‘he pezcer=tege 3t hydToges,
TRARE = 100 w14 3d, clesaz alss.

Wata Fhixs in mond, t-o= aasr b e s--nnd - res ave e

cle-trane lezmer o2 3-hexarz or the cle-Lrzas isymeor of J-
Bevens aa gk

H H:oH . LH bl A
" ' L] r
! - Yy ’
- e
£ EE
M H vEH+ CH:EH:T= .
Lidis—2d=llycoe iz imE o) e
H CHaCH H H
n, . 5, r
m=n o=
|"Il I"l r'.l 1'".
[ Y 0 { tl “H [CH. CHAA =
kranc-3i-Hexono zle~3i=Hexena

Ond Uil QAW ey wioblbpe A Ls cila ul Lrious aipd
—kewiae L, Lxam'razico of the ncl-ind &% 93 TTHE polRto
alwwr Ll |:-::|r'|1':_:|n'n"| 2 "z thas lome relti-a print acd
hocher bodling point whizh prohably sucueabs tho oon-
Laritilom of & —a ciad. fH8xzcpl Zor d-hoEoncs, QLli —SO0Pcls
hawe Zawes 1wlldag poi-is ard h-gle- Friling pnints then
T aWc lEQrMYe.

To pdopodinl owle loze Llee cwoiecule i a-h=xene or -
hoxchoe, ane oonld UEE ~Uuflear CAgQnNetlys FooUnaloe. i
rom1 d mlmn mnm rre th2 orsdoctd atf czeniactione they ohéald
Loy “ofpmedidfiaw] au ace I:a:lﬂ.:lui.'lll_- ] ]_'I..L_'I-':. E.].J-}l'l.}"l:]lé' n . he «case
g 2-hexonz or ety &0 orapiznaldohyde 1a the oasa of 3-
hexems.

3z



» FRUBLEM FA-34

hri=e —he eguation tor fhe oxsdewicn ©F propans by dMoUy

paluzion a4z pH = 7.0, Show afnv i ecagwedcdoles.  Agorme
cold and dilutc zonditiope.

[

Bulu_diow: Alawnas such as prorsne |C7=C=TMy  car Em
hydeauylac;d wien potasslun perrangansate solution

EIEMML'} uLnger epld, cil-t: ark] Feusrsl esaciBisno. The -, 2-
dial prodoecle “hat form ze2 a_ceowes exclusivsly evn—adducts,
Inia afcrocopociiicity of the Teaetlern con 0f sEplodncd oy
the formwatlon of a cpcli= ~whmr “mmermradi sk, The arerall
Asohatlem 1B giman Telow,

2ty H
e, - L, m———s CH, i o]
H H:I- I I:4 JII;.. ':. .
0 ll'C
B "‘"-Llf.'.r:
L I
iR L v

— Fp——
: = Syn-nddoct:
I-[£ SH 1,7 -dibydra=wipiueiine

* PRCALEM 5-71

Ln eacncayils of & hydrsoarkon twe ogulvalsnts of form-

ﬂ]ﬁnl"_trﬂfr m=F ATn fe-.'_[u'im'_m‘iL =L

D=Ll CA42H 1. ¢ CaH. wer2 cabtoaned., @wve th=
4

dtruvbure uf the bhyvdivesrbon.

Filatloz: Japnelraie e 4 cherzaterlerlo reaotion
cE 2liansz, It degradses alksnsas & sld=shydes .
- [ .H'
"'._ "
Tl widie R im a hwd e agpu. anl Egtonas :C:.:I
; )
13 |]!c

whare B may bz ths adxc oa & a2y cleavisd the doub e Bona



wille 2o 17e) An the preassos st 2rhe di2as (40} and nsvd
mty,

e meananlen 95 cho raswsion 4% @s Eollows: wwone le
pa=se=d thesogh the alka=a wnich cavsca =nc foarmation of
wioniidey 1 the seoo des, &0 0000 are explosive, cre conses led
Inbe aldehydes and Eoc-orcs tn chi procenen aft gino dunt an:d
-:IL';L.I..

=R Imlkrne]l - :Ij_ [TakTala1-0 -
a-n
FEET!; \ER; lazembea] ﬂﬁ LpC=Iy |
1'.‘ K an, H
L:I

CrCHy, 1K2fdn2s] — H:G

Thz praxducte of ozcnclvsie van ke wsed oo Ldentdly tlhw
gEylnbEnrs #ramn Which —her com=.

I'nc zositisn o che éoaale kebd -n @he arlglnal a‘kene
will he Ffrdicomatnd h_.'\r the reroanyl - oem o C=0] - armecf in the
producte =fter ozomolvelns.

o this problem, @=Ci-C{0F;) y=C=0:H: 201 2 ejuiwalenls [

Zerraldaliyds Cois are Jls=n as rhe produnts of onom-
"~
,

!
o s, Trars are two caroonyld in O-CH-LC0CH s LRI,

o
weinh "nd<case tre looatlers cf Lhy Lwe duo le Loode, Thera-
foxp,

H

LY
E_nrl-n.ﬂngnz—n—can; nar ke smdleRl S T8
L

’
H [N

N

LL H

R osloue b w7 Lhe rpodroponrbeng crcnolvels of Lt gorecen
173 double borkda yiellz two equivalents a1 Joreslichyidc

ars oro of TemCE=C (CE b a=C—":Hy . pu experimentzlly

I

a

Cleelved,

=l



* PROBLEM E-34

An ogsdnowr eonpoand i ranlily decolortzel A pplution oF
Besmine in cavbon —eszassloride. Whet A Wad fubjeched to

czonolyria, the pood_ckb. wa2re itaicuw 2o propaonaZ, TWhat
mizkEt o= ihe atructurc of A2

Solul i Prowirte iT =Swarvbhbon te——ecklfTid= ix oA sbkAndasd
ESELt for olens. It obwe bl Jaws shal Nrsnlns can gdd
Eopads A ferboarn-carkoss dowkle band By oin elpotrephllis
aldditiszm soackion. Ao che remc lon profesls, Lhe deplelicn
of Br: docolorizgzot tive roddlsh-Rzosn  Zeomlie  eoluzlen,
The reacldirm = =o |'-:|'i"| that —hi= decnlarditat-an is alweas
inetantanasouws .

Sl B e loriczs o bopwine _*l;llu.Llun.,- LR oau olell s
I'nis ia fur—her soSfirned by Shce FRLOE mhaT A WNAR Q000 20—
aly=is, wlh ol i= 20 axidalion vesclkion =f o_eins. T- bria
axidation proeecge, bhe carbon-carton doubkde bond i cleawsd,
proincing twen n-i-u-.r-l'ﬁ carbomy | ceagioundd . Ther gEefarel re-
Action &~ by wWLlGhdn ay:

| | . 1,0 I I

Ty L ] mi= - -

[ I AT C=a =g
olyavaus predeogtsa

&) kame #lidehydes and Xebonea

At gan Bo cooh. 1B the Cloavads pIeAUcEr & SovBly
Fomited oepger s Found aktacked b mrAach ot -Fe orTigi oAl Ty
Jdoubly Leoncad eerbons . Foowld g the structuie ol Bw
tloavaae Froc s ollows One £S5 wa¥k Aok o tho atradtar:
raf Lhe alkene ov 2lefin, Sinne zompoand b gises rise Lo
the o eavaqge nroducts balow,

B, H
L] J
M, v
=r + g
s kY
(¢ 1) (i 1 19
¢ T,
UH, LH;
R L spiconms Feopamsal

unknour. a hasz Ehe following aarbon cke n@al QLEUOELIC)

Ll Crany

A



Therslure, wonrpeuid A vdn e alther zls or trane-3-
mothyl ) hexens.

FOLYMERIZATION

& PREDRLFM 8257

Fiva b ctrucburs of bhe monohker trown whkich e2-b oAf Fee
fallowi=o molywers woald wesl Zikely Lo wades
=] Jglo> (cimarn, fabrical, ~~LUH:CHUETCH O LN by

Ial S=res for2vmging Tllo, serl Coawers, ~eCHCC1p0Zg 001 e
12l TsBlcn fzremically reelaoszqbk avglonen s L S0P LFaL Y 3

Suwldabjiec:: Tauh of tle poluaere indleated cesclo:z Ercm

L nEcocEa callcd poovmerizatics. 1t may b definec o= tho
Zai g Lenellier aF rmany swrall awolesules Lo soke Lo =
*:lecclez. Thz zompound made ©p of koy wous " er urnlte iz
termes e prilyesr, whereax “-e sfaple corooarcx:s From w5 ch
ol gl J56 Made AEe TEsal D60 —¢ S0 Eoqu Ly .

Filwpwoleellon reeu_tes e Jizsepce ol o nl..le 2w
af Lol-lazgy, 2oroxldee eerve o lnitlators by bressins
dnd= o “cm b Pre= v"mAad-cal . Tk= tres Padicsl &Adr:2 Borf03
1o Ceulles Lerco: oF ame Aa”lraw, wihiisg vcooeatoe ancthice r=dical .
miz radigal ther Zon add to arcthzr alkens -G drcitd &
=Fill la-gr-—- rafiz=l, Amtd sn cr. Tadis type A5 =mepie-ecs Fa
wiow| iy enALn-Cesctdon pelvocrlasbian aned can L [12 L=
Eraled ma Zcllows:

R R+ LI I N, ¥

Sadr  + -u:H1=-|::-: Rad( i, = JIl.
=

F

Baadtlla £ | . g=IIl ——— Tocelly Cll SHa—CH:

It H E E

Tolz cantipues onbil term—naties, suwvh a9 the woie: of bBwe
radicAals, ha- romsome W= dn ottt gunsra e radicalz.

keaes, oo Find the roeore= thae genaTatag a Rclimse,
I~ fo- -Fr Aargienze khat canatconbly repeota: hic coipuicneg
reprzzeitl: bhe srmllest LoRldiow Lloech, lnz allerw gougcames,
whivh g s lo athera it fthz help of +-& rzlics” Znitiazorws,
1] I:J:],.-::.rl,“n"hl:'.-:EC.'-.'I::':{:ICH;CIII:CH:IW.TE.z' Lepeyl_ang seatenas i=
I12¥ Lazpeocozicnt CHLCHAUH! . The monamksy rust be 0, =CZ-CH,
=rylonlosile,
%] Earan, »reld CULl: CH R0, ne, Zlrar the repeatlnc zaauan-ud

d= M1, ~he monomer gast be M =001., L1l -dichilcee-
ELAITT -

L



e Tellon, "AdfFal7070F AW o LGinee Zhc ropoiking SeJUcnoc
14 ek, . Ehe rOrcmsr Cdap oy lwe CEneCFg, Lobrallignvo-
mthy lene.

ALKYLATION

& PROBLIM 6-1IE

Wi el ene 16 2l4ylaled by isohkiz-a-e in bhe prascnoe o—
ac-d, <hoPe ip ohksined not neahetan=, 10H.) ZTHCH. . but

wh-e=="% 2 -dim~trylhutane: . Arolhb i detall Ior e 1o
nation wf shis voedoet.

—
Eolutiani Trie problen can k= zolv=d by a2 conelderazian
n® ~Fe Tecke-iam ot alky atio- =2nd bhe TesTrangemTan— ot

cathenlon icns thrywogh an alkyl ondSsr hydredae shizz.

Alkylalion dnwralwes Lhoee Desls sLeps . The [1eg ) iwe
eTenc arc lZzoptloal to the dimorlzation reacs=ign, whillc
—k& irc Ate3 dinvolwymm A ca-ke—in 1von that imy o omogrong
2 alems Llial cooba_us e corlon gl bear_cng unly wix
oclockeEcss oo thae do papnacant = pﬁ-ﬂi‘l’.‘. v ARaeasl k-
azrecticr- F 4% hydrtogen a-dr wikh dits pa-r oF elersroos
{o Tiyicide don) from a melectle of alkane.

MOZiLEow ol acdd o odhie sezsameu ol Lha alku: sy
ctrplany voowlte o the CCEmation o othyl sotico, a

FEvaeni e in, A=s o sleowme

11—
Cil.mlLh. _— -+ Loy LILLF

IErylanE Iknyl pasion

Cermopium jops wwlsree rsagtions tha:t provizz ol-aersns
Lo zoapicer the ooocr cF EBas poaitowae |y ckarsad —=rooan =sbam.
Hznoz, ooz reacl_wmn hial CHe=CMa™ gy upderco le Lo doetract
= hyariar dom "ram o inchituno,
011,
I
[l IZ|Z I

H

It Foey this -0 & R4-oor 0 that the acet =table parbonlum
iz ohtaimed,. [Nererbar, tne gtabt ookY b fEPSAANium dons s
3Rt el The =batraction ©F Sl bydckds 120 van be

Illustratrd as Sollevwoa

ot P
CE,=CE.7t * OH - C=——CH y ¥
L
GH o
CH ,—H, + JH;-7T—<CE, . Moties that tho +-

kthatic +
F-=Tuil }'1 A Ar-

z19



L. =7
-+ =

rl cao ol La o4 rarboniw Zon anc, Enatrafors, e mact

gtakle,

That woll the t-3atyl zation d@o7 a0 moeatisned. the
cazbonium wahta —a rroaletr ita oo-e-. TR carlcoecatoog
Coulle beurd of wibyly:y iv an sxeellarnt elactron Eoursse £
caEglets ‘t5 ootcot, = Loot Lhe carbBand o ian mey gn thers
in quest aof elaTlons 59 20 Dt

ZH, Lk .
—_— |
CH ,-0—kT + CH,;=CH, —=———+ OH,—C ——C0'-30-
"H (ad T

Fecfnsexad e kLo
A new avhadm fem 72 Fores®, How, " F ren-ex=n=a h=d

hean producad, 1t wonld heave cax3ulted “row thes cstlon
abatracting 1 hydridsa icn Eeem iashutbotes, wWhics would

—o Lpro, pradoge e =bulyl c-lion Lo gba- . Lz =nllr=
ol ovar amain
™H. 0
|
CH; C ol Ll - I E.-{ —UI'H, —_— —
| sy ]
wh . |
—H= CH'.
CHz-T TH: + CHE gD —miTH . Triz reazlimom
| *
fH

Heohewana

A= HAT Ancne,” ™ rogacs 2an be fownd feon ingpeoation
o thia uwolwoexame ra vt IL {5 A [T TATY e rToeradure ion.
Thoa ig not o #erY Gable J=tooodun. v a4 L3 ehift of a
hwdrewgen and Ay g-onn ik 2an Yieldd o motc dtablo
caTeanlum, a tertcary <& w6 kliawp:

CLL; LH

| hedr Lda

- —H- Tl o CH - TH

=1L |
a - t
iTH :i H.a-”/ﬁ Mg P
_* oatiom 2% cakioan
e
3-kyl . g ¢ pUnH, . Ubco RFLCONTD ARMOMAECraTec
Zhe 1 - |
Cx.
Y ca-is

s+rboniad Lon SgarrIncemncnt, The sule to note S what il
PP Al Tt o hyaracen A mlkyl s£0m ESED L moTc 3okl
"'r]::-:ln w1 loen, —hiss suwl 4 Jwalsaiygens: L o111 oo,

+Ha

The 3* eation, OH.-3——CH-CHa, o=i mow ali=oracl
+
I.qﬂl-]

a1t



the hydxddas Soo Z-oom fooduolane Lo opood ce Lz 2, F=Eie
methylbutone . Thic roastion aies pooducce bhe b-bDaeyl
~zLimn, whirh nm-i-res th= cha-n.

(05 1 Y CLU
UH.-U —CH-UH, + WH =6 — I H —
-~ TH; E
~ -
£H - " Hy
O = —£TI-011 5 I Ml & n;
+
H H,
2. 3-0hmeshylhntaan =2utyl a-tion

& PROBLCM B-77

BoLntoon: 2.3 d-trim~thylpen-are {1:0 T—1—>M;  can

CHy H L
bEe made 2zor L00bLnban? |OH L —CUH. Y oy porforcing a odi

CEa
mer-zat_on reactlon Eollowed BY hydrcoccoation.

Duwa: xaziv; iy o sagtion -hat allows one o obtasn
Rodhor molodulor wolghen of alkearne trion the xtatting
maleerT AT, Cazlericm Aoeu reclionise wrolains the format-on
ol o dipex.

Alegn 2; 2] L= 2lded b lmcbhozane to forc the moot Stablc
CarbQNiug i,

021, HIF!
Le,——CH,+H! (ooid) =+ W, € £,
+

he acid -243 acrras ~Fe Secale =l o7 —selau Lerge:
togwe a 1" cacwoniun ivo [ ,%,., woe with § alkel grouce
attaszhed —o the pocltive ghargod corson? rather than
LHy

CHa=C=CHe+, whicin 15 2 1 carocniom ion 1i.&., owe w-th
11

1l alxwl grcup stbaichsd to the poritive-shimrged ocavbon) . A

35



3" carbonior ier is more atable tcan om PE oo 1V carsock o
Loz e alkeyl geo_ oy stablllze the Snarga bee feeclnsg L=
cLoavrans

Stap 4: The 1° gcarbonium 1o oan row 23d to another
isabntaps 1 & dittarPi Eatidn B =l eckrophd " -0 oAl ciess

CH, LH 4 LH UTE
CHy—=—C— - CH-=C=C3. = CE  =C~LCH.+-C-0C1:
|
':H] [:H?'

roocir ef epleztrone 12 densiwd Dy LEke ol ploud of 1goo™utole
to t-e faityl AT AT, TRERlITITE 1T oA mimmt-, Agsirn,

ZH 4 CH, [
CH,-C-CH;—L—-0H, iae Fopvwd, jer 2B omSea™ 0.4
CH; Tl Ty

doe tn the fack Bhat 2 39 carbonium ica 1B ere a=abla Shawn
4 2% varboyiwg o

", 11 a
I
Step b T, © 013 C Qg coan eliminrzke B praton F oo
3
[’H
TH,; TH,

“nrr DMy -P—=TM=E-0Tg, &, 4, 4—+trime-hypl -d-pentene . (2,.4,3-
LCE 5

erimethy_—_—-pantens l: alss Jormed, Dok oolv in adinar
ampents sinee the ctser alkens i mors gtab e,

Frem 20404 —sElmoenyl-2-panteng, 2.2, d-trime=hylpenzane
15 cbilaZned by oA hydraganmdinn reackinn:

CH. CH, SHy  CH
S CH==C-cHy ¢ xp CAMAVET. e e poeq,
H
cH, Iy,
SYNTHESIS

& PROBLEM 5-40

Inddcatr boar o ol E'Erﬂth.l::ﬁ.:.!:l.".‘ aach of the rﬂllWlnq
conpaunds trat any are af the giren mrceRic starcing
maleriales gl J'.J:l-l_'l:l.Jd.'..i: rYdents ., EFhl,il.":l.' Lydyants 4nd tho

ES 3



syayzicn cefilions . S8larl-mg ra-fri=ls: prrapy” ene, - oso-
Eu=ylene.

CHy M u
P. D -T—D Fo LA [ CH.-C-UH,

I

3 o

-H,
Y- —CF AP
m

CH;UCH-CH, GH;—CHy—UH 0K

M, O,

oM, Ol Q- QI
| |

CH . ol

An'mt-nm; The r-gwislry in his poclles Luvolwes Lh=
Martions v The carbon=-varbon dcukble Ecnd in alkchon,

& lmenca nzvally -ndergs elecstraphi [ic a-d Frer—raddioal
acld- Linon Aacrcss thz louble Booandr oowe=-__a1f oF the dogble
kond la bxcken and ewy new erougs a-c Sbtoochod to give o
aknra=ed qorpria

The donkle Bornd 2f dlRkcnes conaiats of o oatratg atgwe
Ermd amd A weak pI ponl. Tlee Loosely eld o Tpi) elaskrons
arg pagdily avallabls e A Teagent that S22y cleetrana.
Henca, thé dochle onnd ants as w eovece of 2leclioms, that
Ee L avs 4z = Dziu, Crewounds daflzlant 1o eleotrone
(agidg! . sueh as clootrophilic -sagents {Which ammk mopRdiT
1 alen—aral oa-c fres radicals (whEch a2k an wleotion)
ceract with the bond.

TH
fal Lo produce R -T0—M;, an aleekcl, 2ne canld bydiabe
-2
bl | P
| |
ZeChatylonc . L. —2 7Llh+, Wizh L, zac a 1% aalukisn

oo MaS0l, &z 259, T-= renctdion can be wellblzon oo Dolloows:

TH, CHa

| Hall, E_Eﬂ;flﬂi

13 w11, T ==

o |
ol

Fiate— Aadds Lo e sice ruuwstime a kenes ir t*c orezence of
ac_ds tp vwlald alcchclz,

217



Hete: Yhe addit-on of Hp0 [ollowx Markawmlicv's ruele, whi=h
may lue slabel g follawet §n the addzk:an oF "% 13 an wo-
Bvrnetrival zarbon easles Aoonde howd. Ela hyicogen pf HA
goes to that rarbon o2 <The Souble bobd that oorrf=s the
HALEr nuaher of Erydrogerna. Trix vnte D5 Ly o aeans
unirvare=st, ~nb in Lhils poecllew [+ appi-ee. 17

'-\._:H_-

L
TH.-T =(Z:;, ©thc starrcd carbor has fwa Tord-sienz, WicLw-s
the Ak-m1r r=erson odnwalwed Lo Ue domble bond has =0 oekozood
bhydeocerza. Hemdl, the Wvdr-ocgeon of LD &dar ro t-- 0o, w-cLead
ull 2oem 5 FRe aba=sy carleaon.

LHy
|

Thy CIla-0—Chagean alkyl halidc, Ty be prepartes from lacs=

T

acbylane Ly e 23dilign o5 Slw ydrogen hallde BT ac crosma
CH, .

Tig=" =11,

M —T— T,

- I

l.

T ]‘.'-I'!EI,'.".'.j.ﬂ'I'I MAlIcw. MAY™Four. o' s el o oW —CENROPEAR L
L R T o e B e T P M o o :-un'lrrnT' ot s et o I8

rel o ayrbbvaize 210U CU,, one m-y 3+wayk wikh propylete,
JH BT

2:LCA-C11.. ana allow halohwdrin Coemacklon to oocour wILEBD =@
a-m RAOTT Aa— 24%%. Bdeditioms @z BEXcholre 1or chooxinet wikn
webgr gr sediom oy Seosacdidee resul os Lo coegeeonnds e L=io 3o
m=lcgen a-d hydrctryl grmupd on saSyaopt oarkan ateme, ThRe
reacllon La:

al’.‘".u I 3 L

CEaCESCH; CH;CH—_H:
1

H AT

Te kxcwkre 1 attached - +-= t=rvinma  &aArka: 7, Ok B2
mladl:s gna, fcr 1f the swmehuaniumw of this ceqecle: e =Lulled,
the izitial adéition o2 heoowing in thie faeblos ylelle tha
tiwe =Lalle crriyondiom “one A Aaecandmry cetione IE E-2 arodlnc
had adied to thig picld]les pazlon, B o padrasy cazle 3 _p woull
bave sezn procoasd. ite oxder of oeabdliew af carbondum lors
ig 3 rafal", Fo toAb tFRew —eewirel mdditoon o Beomlns 13

T o,
15F OH -0 —LH. U --U=; can b F¥rknzclzed Evenm —he
I
wHi I

ZLE



Etarting ratecoal, Leelebylzus in two wowps. I B [lrgt
Atep, a G391 H:su, acluclon lo added —o lsabutyleas ae 0@,
Mily reesulls Zn pclymecstbion as o indlosced:

Cla
Iy
- H .=t
cd. ELY : -
S . I s .
C.l'.'l::—l.': -+ HI-_SL-* 'I|' C.; -+ amm. -
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FLOH

— _I"l"_
— M= -7

TH,Cl = CHz-CH:
Fropyleonc coold b2 comterted o LIowyoa by tha mebtnoec
on _1daed An pavt db) o
[cl n-prepyl 2la20021y CHOLH.CH-CH.

Blest cropelen=s cae Bee p_ocduced by Ln= A=hydmtinon ot
w—oeopyl alochcl 1t1 elimtmate The hycowsy Seoum),

" he=at _
LH_CE LU=+ HeSw _.I‘;ﬁ"' oaxCH= CHz -

Fu
L
Al



Tra fok fono. acrd proTOnatcs tho —DH oS ZRe alesiadls
subse_went lo-: of HyO aud BY forye bhe alkens, Troorle-a
gan tnos Do oasnvsrtsd o proeyne = 1llustrawed 1l zare {E1.

1
IEY 1, Dmaioh Loz user pawe ¢ H—-lt ATy
‘“
oy Gcnydratalagonatien o2 tho AicAloXoD@apanc Wi ooan
praiuzz aroovne.
m

o
Ma My /NH;

Lo Lo LUallia Hi=t—H .

L]

I=¢ Ezarctlnyg L[Leom aw ut.-i i OC-CH ble carblwn:ion ACSCT ual
br ckzalned. 2y -ceins Wa MH. . whioh is Enu_u Lulatiou -

-

cactylenc, the £o& apdWete are IIC.C M3 + HB,. It is
necessary o i-mrerwsy the rathanico ny on Merkhord E‘:!-l’tllp ta
=2l the deslsed orodusl, proprne. Finees [TOSN Ne o ix Bairly
nazl=cphlilc £t wlll participaze in an Oy Albplacemenk v

aokigr wizh wot-y] 1odidn.

-+ =
NIET Ma 4 il o+ BUstz. + HNA L .

1
il 1,01, 2 d-tebreBrarnpogpdle - :'T =
N

T-zteat of dehydrohologencobion: it wowld ko soffizient
ta aenwoe all Lie laroa e A-em= From the maleco e 20 Ehs

farn ¢ zitec of apaaturazien {2 briple bopd: bwhbeaan Lhe
fiv<h Ewr carhnn atams. Oing Is o highly roactivas clomont
and readlly foras ziow WocLicy.,

I2n b CHET:CBeaCH, —2F . 3 miRia o+ HOSOMH.

a pROELEM T-10

Froa dscpa. byl =1oolod [3=pelhpl=3-bulanold; , arsbylan=,
and oy roanlzed steadlghs ¢hals primary alochol:, darivs

A practicral xsy-thesis Ffor ?2-we Fhylhephadicane, tne 3R
dbffactant v Ehes Toue:z uwrt]),




SCL AT Firet E-s lzopwntrl alcchol has to e oon-

YT fed fo o tHOpenty] bEomide. Thia rcaceion ia brought abous
Ly pooleoplilic scousbilublon; _he prolonsl=d alootenl belnng
the pabstrase and oromide lon a8 fne nucleophile. The
revchanciam = oA Fal Lol

. C g0 _ =
(L' (T4 s CHCHaCEsdd — % §LK 48 s0d0H - UH:PH»

[, 5“3 Alzplatomant of the victonakted hrdoeooorl gooup:

st -
[CH.) CHCH '::I-;.:“'_:"H: e -ﬂ.-'TE-; + [CE.),CHCH;<H,Br + H;GC.

I FlsE b L% Eelbyrmiide 1o asel insbead, Jdwe: e
krexine aricrn will be formed by lonfisation of grx frem
PR-:. The Br™ will Lhewn rewmc. wil™ isaopenlyl alechol Lo
praduce Loocoeatyl bromdde,

Fext wodaCanol is rwagted witl HBa M:SC, op 7360y,
—hu= ektmi—ing O (0 gCH,Br. Tho Mochanior ic aimilzr
e B g pabkllued alesre,

_!l_l'll?ll‘__'!l"l_i:"l: i% nart reasctad with TaRl: ard icoic
smoznla to vpoduse the sazhonlun HOSCY . acebtyleow DwuLlns
ooa meEs —=2idic +han armo-oics
Ho"LH + Clabid o -+ :.'L'.:i..'_ Oa + hEia TRt
- .

, " _ -

+ '_':Hl: :(:HCHECHE-E-L - ICHQ: EEﬂCH;CHz':‘:H + Bx

Tha carbamidan 1WE07 ‘:'Il.".lt'lq fﬁ.'l.l"].:ll' .".L'L'I.E"_'llpll'l.lll:j
partlolpates rwadily L. E"'-I': diswplaveient redcrtions.

In orrer =2 langbt-zn the phain e t22 d251red nubboy
ul varbon atomix the Carb-ulizn —x repocdoce]l by e addition
of NabM. and ligulé amwonds

+ - -+
EES N e I THo O T + NalTl 3 000, ) GCHU L CH L EFL N2+ Mo,

TF MT71(T=] OB {which was prevlceucly ontslnedd were
Fopobe] w th the carxlarlon, we wn™d ge- t5= =ppropriste
olksyne,

o -_“Hh‘ﬁi (s
LOMa) OO0 € 4 Uz dCH:Yo0H, ~HY  ——=
ML SCHCH.CH 00 {CHa 1 =0Hy + B .

Ceielytie hydATogcretica yields the descte=ad prodoet,

Bl
-_C‘!I;J;L‘]il]i;i‘.]:lyf.‘:[.‘{Lﬂgl1.,..'_11'1-5. b Jf H;g - -+
H |
s
t':EJ:E':H‘:H:EEE — = |:'_— 'I-EHE: | EHI
¥ \

¢
il Bl

VLR may B wrisocd 2ompastly At (LHa b QA CH, D L lH s



& FROALEM 7=16

Mmmedlute, cla-9—triscscnc, id the gex-g=traceswt 1n3esk
phavamana nf he comrer "oz fly. Blwe 5 praclic=1 spue

Phwiis of thisd compournd froa apetyiens and eepelont a2nhalz
2loxhala.

Bolutinnm; The farmmia tre =33 71 +¥-ooxene in
CH, I THe ) o TH=ZHICHA] |2 CHy, wlery tlue cobenvl «o6 boldscaoyl
groupe sro 3o o cagh athoe,

In 2rder t» wvothaslee cle-9-tricoeene, we Zkare wlth
G Atraignt cnadibe aocmsbl OlNg [T b e Mo, Thed-cgr— bromide
-5 2ddad ia Lt LS e [N '_'=|.L:|.1'_-,"_-Lt :H:$¢+I Ans tNw
Tollowlng Focaklon takes Clace:

TaAn, | ~ HB:

:'--_t'..:l'.;g:u':.‘.;.'-.":l CH;I’U:.-,];L‘L[;LJ[I; —_1

TIA{ZH: Y R EE + Ha,

Tle .Croxe]l guuwp is cepleovad by tha brorine len cime

formizc bac 2lkxyl bromide. 1hiz i3 zn HNE [bires lesula

noclccphilic zunatitution: raackian with Mt Ax A learing
crorr and Toromilse dow es Je s ocleopliile.

L2 Ae-awi-=Fiom om0 oA =0 bhe 't'rr\-'_v:." I mluanl 'I::lr I.hu:. 51']'_"3: s
friliokida. The uloubisl and PEry razot to proodoce —he
':Il"l"_.'l'l'.i lﬁ.l: » H 4 '[L:.'.;.- ] E CH4EX .

+
Acawvlene i then roeac-ad wile- TaliE: awd liguid
SANLnia o prodans the carbanies COITT. Acety 'smer ix owech vooe
scldic (p¥a - 2%} Lhan acondis (0¥ - 35 Aos o anida
ien rope=o Ln tae foliowing mannce:

HUSCH + FHp™w  ——— EC= + ..
—

Tivwe cavthanics HOSCT amwlkeIgoes a5 SHE reasloan s Lh Lhe

orcxide, preducion THs OH;] THRCECH.

'_."

=T o+ -!'.’!I]t_-l'm-fﬂ'l;_— - THO=MERL I TH, + B

n arder Lo loengrhen the ahaiz, %24-Z. iz added to the
Aalkyre= o Doz Lliz carbaoion TR CH ;05 0207 0 Thos s ab-
talned b+ =hs weohanlem provicucly cotllined., “hoe oarbanion
ig #esc—ead With 072, 13M0) . W0, Whirss i3 Forred p the
red: Lo

A (CH: 0 | JCHpOE %’l— CH3 {02 ] y 1 HaBT

tha prodvat pacalned frewm <sho roaaelsn of
CNg[{MWay: ;(fMel- witA " MMM (02 o CHO I 1%
:H]:mtJ TE=CICH=] ;;CI—];. Tl =~ fwlfill- L= Lafal l.'l;'lfil.'l.i.l'l?_
rente of carbon akoms ln Y—tpimncorce.

ZHE



Tl wodvae if Lhen hpdvagenadesd o Llie cle=zlEang,
Thiv 1l accormliished oy uelng pal_adiur, tarlygs sulrate and
quihﬂ_l'l‘u'z; tha hipdoscen 24343 o the sAnes sicm AfF The |:|"'|_|_'|:|_-g
bund, The owaezion ez

. - - Bl ‘B 2BC
bl 1 - - -
Ei_l _C"_] L .r.'“-.]] i 13%---¢ 1 ”_ qml
s bl PR B [eTabgalWl;
iy
[
P
H L]

olumm g e

SPECTROSCOPY

w FROALEM T-1T

The chemnica ehifts {i.1 ppm? of asec-vlenic Lydrogwene
(RCTO 71] are eonzicersnly more toward higher magn=tis
fivids than thoze of 2lizue lydvesjons 3.2 Lo 6.5 ppal .

show haw thie ehlcolglsg effest noght be crxplsingd in

ters of the a—owic nrbital represen—atin- ¥ seetypl=nees .

Sua_uliow: If & molazple is placed 11 4 ngquetic Fiell
tho g.eotrons e ca-nxd o owe araund 25l in =droulatling
they -nrhics sercrdery asgertdic —ielde:. T4 14 the onder-
lving coensaprs Lahisd £ dedoominesios: oF =00 om.wm. e,
apootTun. Uireualatiorn of sach clect@ens a55ut a syatzsn
generdies a4 Sield whizh aldgns * _self Fn 75 L derreasse Lhe
app__0d magne=ic £lsa1d, thusr diminiehldrs the fisld rale Do
+he pratan. Thia 13 YRAEh o3 ghigldi-s. OGatelding shitks
Elae abimorpiion cp Cleld cwl the pps Cyoryzsos . The gpit of
easuremens of oo shomlaenl shifsc iz in parts per nll- ien,
ahlbrey-_a e by ppm.

Tn —he rAae oxr 20T 1203 1zpmb, En= b oo te™ 570
d omlagsrans will clrvulata ooa pplizdrisal ereglon arvws
the awis of =rc tripl- bomd. Thia will groocrate o oghedr =
el which will Lenl bto decleagze o rpplied madgpes e MelA
when dlracted parallesl to the a<ls v the triple kond. Tha
toenczic ficld gonarited by the 1 clozerans of allienco Is
Tyl As gcEat Aasx it =lhkynms. Thice is hacmnme AT beorxs have
Gnly vng T Lerd wiiorgdas alkenes liave Beo oo boods: . Aw a
troult. the chemizzl shift of alkenes will be downS-eld
thigher 1771 <elplivz= Lo Lhase cf al<ynes. The nagnet- o
Zlald qeonozated oy tha v elecotrcnes of the alkvme RCECH i
illvazza=ed in the follawing,



* PACMLEN T-1&

Ttdi cates th= featurex Fro w14 A, Frr A lve duaPravad
and n.m.r. epactra <of tha followe-na eubztaroze.

{a, OH,C=CCH,
(hi Cd.L=Uh -oRpeds 3 loaT-eonge nam.>, cotoling of 3 ape)
tel CH M= iR

analbian; val A tore tnrd de eleclvically symmelTical

bar oo dipole pomenz and will pot akeoxk Infresred radiatdon.
23 & result, dueh bords will rok be Ass 1v inkrored apeci--.
Thw infrarwl si=otoor of Z-botyos would siow, tlen, oocy bag
ldentifylog kanmdsr NC coedtablog of <he V-o Band nicar

2O on=d [reciprocal cerliw=tars) and Lk zadipg wilaalione
af the o=% bond a= 1492 om~?'. The carkar=ciroon triple bond
s Z-botrne w1 | ot a224a4r an the atearss spectran becAuss
o symaetry. T thie saele=sr .nu.'.p:l.ut_'u XTI TR LY l:|:|..|.|..1.-:|
cpockrun, the two methyl ¢roups oopmr ac o singylet and

Abvenrls wear 1.6 &, The meLihpl yoomps —~eso~esbe Ak the =ame
Irogeenay bopaunce =helr peotane are in ldentlcal snviron-
Tntd; hhay Are sguilesk.

My rhee larraxred oooeeum of propyno would ebow tha
200 boand stretocch- ng rear d100 =v-1. The (IIC stretch appears
beoaduss tha moleeuls iu oob alacboonically spnelrical; il
haa a dipoalo meens. Tho Z25-H bond will SEPEGE2D noax
3300 ea” 'L Like Z=bulmie {mavl al, pooryrne will =shror the
methyl sreup o-d gtrctobiaT apd bendlng masr 29900 oo oand
© 4tk r.'rn'], reapectively. Tam nooor. dpentesn of EIOpync
will heve d SUALLEWE —Wer 2.5 ¢ and a dorLiled a0 0,
Shine multlplets oocur =8 = ropulr af epln=zpin splltting
BetWenn the -CT: poeto=3 snd the °C 11 probkon. 4 thowsh spdin-
spin splitbing o eagpeck=1 Lo wecur cnly we Lwwen 1w
cimulvalznt  addzaens sroeane, epll==ing may cocur bet-gan
prni'nnr: th=t AT~ Ffurt-=r rFenoved Ctox racn ather, parti-
CHLArLY 1f 1 bapdy [ bwmrvcig, Tl L Leaes af e T lemnidds
in propync facllitatcs Jpih-Spin Apllittlss 2 nocur bosween
i meelhyl pomecms asd Lhe Z2-F pro-cn. Tom Ehoee mebbhr
ProtoneE ERLLt tha =C=Z glynal in-c a quartet apd the loce
0 praton Apli=a kEhe ncethy aignal Bted L Iixuables. 1ho
*C-H #igiar ceowZe GowaTleld from =@ mebsyl x-gnal becauge
tha lower elaetron density of the =C-H wrotonm eapses ZL Lo

2R



e dashielded =" A-1i-¢ o F-m "'i.-.'l'.h}r' I:—r:‘.'r.r'l. This dAm-
shielding causas =hs chemlcoal shift oo acve downfield. The
00 grakhn Bas a Lewer £leftran denfaisy ERon thoe metkyl
protyo bupdose Lla sp=lyocidis=d cacker: of Lhiz SC=-H iz oo
cloctronogatovs —han tad sp'-hyhTrdiccd c2rban >f the: —CH . r
Flhiis makws Lhe =0-H hydrag=n more pomitive bnsn fhe -0
hydragan.

il The rmleacnle '-—'l-::-rrnﬁ = 1-.11-.1'.1'1'ﬁ-|i:-|'|'|:r .":ﬁl'l"ﬂ"l.-.‘l'.'l"ﬂl_.n-i
it has no dipsla omoment. Hanes e S0 Lol #il]l not appaar
im Whe infrared apectraa. rhe ooy Facdc will bo thoe U-H|
Slrelch aear 2900 cr™' =znl Lk2 &-H kendi- T near [400 on® .
18 neM.3, opogerur Cf I=hoexyoe wlll ehow s triplet naar
1.0 4 aml n qnn—'i'rt == 1.% . Thaga .‘!-ig’l:'l.n.lﬂ oh=CUT 4T O
et of spin-spdn =olitting beowewn Elu oawthyleoe [=CHj=]
ETotata avrd the roenyl prorons, The twe m2thylens protobns
span L Whee pe-Biwl zi-os1 delo a U-iplsl e9d the thres methel
erotong eplos The methylene e qnal Eoto 53 juartat. “he
rethy moes xignal fetobs dseeat-eld Escm bnc moebkhyl a-gnal
Lmpauss —tx povecois =ce Peshielded more Lhabn Ll meellarl
PLOoLonG,

CHARACTERIZATION TEETS

= PEROUELEM T-19

You are giyem A Fl<kers &t | brbene (Fp M1 sand ?—I._'.ul_!lrur:-

tlya 27 0 How poiplC ped sepdarate. and todn rsoover, saoh
of théfe eormpoondsa Scing choemicai meansy

1w PP dallad | The acicdiky 3t DMLCECZC k2 aesvdAléent due o
L= !l].:_[]: derree of 2 Clcrastur 1zl wo orbital used to
bond the carkon (she c=o Wwhieh I srirply 2ondsd +o the
Sther oatbon atomr) e cpdvpgew. The grealar s characlbec
incicases o glygtiviecablvlty and “hereforz makes 1t
mare guttabk’ & =0 »eack Wwith hasmea. Y bakyae 20,0700,

im onnt oas At 0 sicce 11 dass ool Dave & Dedeogen besuled
i the sp hybrodized csrbon atomy Zax this roagpoh it docs
ot give any Teaczicrm wikh heeswy me—ala. 1 Satyne on the
2T lawd wodergues oclaophiloo sulbstitation with heawyr
meta's ap reprocenitod oy bne following rocotion:

CH4CH-OSCH + Dg (M3} i, = CHCH =0 -nT
{Ireqipiteted
i butyne bowersT Joms onob YeacT wibs BTOHH ) B,
Siyrce _t Zacks acidic hvdrsgens H=C-] snd wlll not rorm
the aarhan-op poecscary £3r the reoacricr B oeocwe.

Tl I-hwatvne C4dn be FBparated 2zom Bho ndlpouoee b
TL frat en,

. We can ocbTaln 1-Dotyng £rem CHWLH:Uk: =U—Ag by dia-
Ppoacing the a—lwe= atowm Wikh nm h}'ﬂ—::gr.—- EGh P

2is



hr

Titea axlyey (I fnrma a wory Stabie eoompled wikn
ryapdle Iciia, sllever acelslides vegzu=zcale e auelylo =
by raznaclsa wlth Eﬁ'ﬂr'l-iﬂ{.': ign 1 Ears

CH . MH: THp T20-Ray % CF 0% CH,C=CH + A (CYIT + Of

_ Tna i=bukyne aan be coparf=ed frof The nixtoarc by
filtecticn.

v FRDELEM T-20

-
GEIERO3C Fow worc 9ivecn four un_abelcé ootklco, cach of which
iz koown Lo wcowcadin o2 af Llee follewi o0 coangeonwnds : n=Ten=
Eafl, l-peatsne. 2-penkyn~, apd l-pentyno. EXpLadin how

Fen ool o e, il e chemicaT tem-A [(areferabTy beat oinke
ceacl ons] o idantify the cooteuty ofF w4l Botzla, (Kotw
that a. tonr ecarpeonds are —_ow-bciling lijuido.:

Frln—rm: n=-Perta-k a9 dit—-=tert tran the okhes Lhree
corpoands, A8 AT L% cwburatsdd and triarwloaw w' 11 el Leacl
wizh cold 2-lutc FeLoasoium pelTanoannts. wWHng, roacte with
couble ar Lriple bonds Lo giws vici-=1 Ainla [coosar by
“Nown 2 goveple! ané sarboxv_ic doice, raspwctively. Thia
fAases Bhe Lp—ange tubplse oo oxed okodian permargallate
be Geelor e . n=FPenbaps Jowes ol CAue= Ay onlos r-ange.

Brom-me -7 errasan kehkTa chleride zan aoso Bo nsod RS
lden=iZe the potssnew »f thy matirabed o=peolane. Tohe -
dat-Ased cemponuncd Wwill odd Breminc £3 their dolllo fn
bobiple boyds Jcomizag auellU laceanicaled compoamwds. This —so=me
thc —edd_sh-h*aws calay of brpowinc eo dieappeaz. o-Fenbdls
cocas 1. ganse decnlorizatian ate LR 2ol bBe lakaeled.

The -Brer u-saturatod compéunds renain $¢ ke 1dsnki-
Livd. 2p =d3dlng 2 silwer—ammenizs ealontion +*noa =smals Bend
cath af The thecs l-pontrme will e cheaoved e [yen a
arecifi_a_e. L-"aabyne OO0, 0T, D) baa an asidis
Tyeregen {R=C-b and ln HHy wvleiigo Loaws e caraanion
O7g(MAz) of 24 . Ti1a is fairly -uslocaphi” Lo and rosake wlbn
Eoe s5ilvel Li; ko Foow a poecipilzle;

N, ~nd. .
CN i) A2+ gl S0 (3 [CH, ) -C23=RT

J-zpatyns {CHTSOOHCH4 b fas mo availalls: zz2144e
hymrage-s ane cinnol form a corbanion amd reaok with the
silver ko, 1-7e=ntame (o= F- (MM 1 oM dGes e glivoc any

2n0chen becauea therw A e Lydeogen a_cmE Lazi wasld
t=adi |y ledwe the oolooule cf 43 0 DAEEe 8 CArDanlon-

UE tWo JaTmpounds l=penbarna amd Z-pentyoaz conool e
ml=R=iFi=i hy mny gwalli-ative 2mAIYE: O, HEWSVILY by mescuring
the owast of browdes Zwgoia=d Toxy balal bromination and
rooognizing that 2—ponsyme ooniuamas wra Lroming wye oouid
AdifF=renti=k= bebllessn <hHeEm.
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™M
marand: OH:u = C-CHafH; + 5r- :"l—"; cﬁ,-::—-ccuﬂq_-]]a

Exr

Bxr NBp

Er2:3,3 talya booms
sr=otane

Eouwles € BEcmine ave suqul~pd feor recl asle pE 2
penTEne for cempVele wubturatio.

Hr Lir

1
CI=HTH;CHyCH, = O, el CH-CHOT-OH 3 CH

Lo Albronepen aoa

0n1lY 1 mala of bronche Sa Perelvad £or coch mmle of
l-Fcatana.



CHAPTER &

MOLECULAR ORBITAL THEQRY

FUNDAMENTALS
» PROBLEM B-1

il mefine the [ullewlny termis, and drasw 3 A ugram
showing Lthe.T rolatichghip &o each eh-sr.

foaplituds
Wl

H280]1 pPodbic
Flhase

“out of phaee”
Have egmaton

How do they postoin £ mo_coul-r orkbita 57

Raalntdn: [ T-= ke g-wven abcw~- =17 '_-.ua_-'T:l_.a_in L
wWigva Ehory, 4nd Lr 2wrtioular to s-a-dlng wawee.  Tho
aﬁglitm;g of a wave iz csrived a3 it> vearties o spoacerest;
Lliw LLr..25 Axl Ll l.l'.:l.'.L:: al whiel Bl cwosditwbe “5 guaual to
feray the noda’ plang oo she plans pissing throuah the
nelal prints; fFe poess sn bhe upma-s oo dnemsard dispT ane—
nualit I:Ji::tin.r.]u;::]mﬂ Y :J:.l:;:it.'..'\-'-:;'l and rguibive BIDE, L=
spodtivslyl, LEf —wE Wow:o worc oxactly oat of phaae, then
Ll cwesles F v wctl] Lioe e wllh Lz Leoowglis ol Ll
wther =nd the sun of thalr amplitwde:z wounld therocldore be
zera. The wmrs equatian is |-thl& rar= Ehan the i -—aren-
tiul wgpation whiclh fcuscribes £l maue.
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(ar Alectrcon wavps afs deses led by 5 wave eouazlon
=fritar tim theE 1 2tanding wavesa. The dclkian —o —ke
AL I-'i.!l.I.:l.I‘.J'.l_-.'n -\:iu:.':l. ]'.1:' el wEre w - d.,i.:."..a,u-;,:a, 1= 1v=
amplytude. Eloptrion watas &0 how: mddes, and arplicedss
v F AeFFereal i_-'._"l.:|'|'|.'=. Tl shomld 5= naked FRat She —we Icnes
cft a ¢ crole=) lie batween a nudsl plana.

Madal 11 oane
-

-~
o
Hoiz - " "L % 0
j;:l — e
— -
""'-_
st shwowld Zuoziizr sz uoled Lhal, while ofE,y, el

in the orkital, ¢° 727 —n aotoal Rhyclaal m2ining: g*
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carbana in Ehe iy, o maksyl aubBetltaest, a-n bwe cacheo—
sarbon dauble lands. Tl owe of dtha ccapeyrnd 1s 5-meb-vls-

1,5-2yslopobtadiens,

o
i
ML ?H-E_EH=FH_'§:H=‘§H_'EH dontalns alx cazrnonn 1n o

Y
1

()
hzdiu, Lwe carbog-cazly: Ceotile Bonds, and a carowy.
tanzfinnnl group, Sindd nhe LIL- SroUR E8KeI ScRCALA-fe
s dinnm v mening, e CD:‘IIL‘l:hLI.I:IIZT Te oaeed a: s Jurivative
oF hexanvde agid. The ~urbering of carbong I= carscdrlic
%2id otarts woth the cazanvwl sarbon az marker foeo T--=,
Fhe name =fF Lhe ooorpcu:® Te 2 d=dicoelmeanoic 20040,

il | =35 is o uwolds diane wizh tho dcznls noers:

1t zarbkons 1 ard X, e cazbor pumbey 5 thobe iz o diaze
Soaalitaz=nt. The THOPAD rame Far the coepeomswd F2 2-dliazo=
1, 0=z rlapanlalierwe.

21  dec-limcthyl-_.4 hoxadiens haa a straigh- c-ai- oF xiw
crrnans Wwilh Joanlile BoGs gl c=eboos Doapgd 4, At cacbens A
an:l 3, Ehare are athvl cuk-tdtoations,. ' hore®src, t-o =truc
kure of kb= compedind 2Aac:
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A;7-7 = TH = CH-CH-CA,
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{=d 3,5-DMi-ibra-T, 4 cyelchedacisne &% a Ald carann cytlie
Somocnd wits fouabla teyde 4k carbwon noodws-e 1 o=0d 4, RE

LI
A
sargoss 3 ant £, thors ase twa oltrm -QE EJo=
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Lbil_Lio.=. Tha zlruaclm-s nf fthe ormpeonms e
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COMTUGATED DIENES

» FROBLEM 9-5

.
Aacgult FOr the faor that d=aethvl-l, 3-buicsdisne rwachks
f=h wit= "7 ko yeld &=Ly l-ch avn 4 matlyl 1 batane and
l-zrleora- S=mathyv.—2-Lvbe.z2: ‘) wich Lroowins Lo »_=1d cnly
41 S1arads 4 methyl-1-cutzns and led-discame-2-nechyl-a-
| ST BEPLI

— -

sailoedang ral In scld solution. chio wl the double Lawnds
in 4 plens bacooes profanakrd. 43 in the maoc af allencs,
probyabdon will vee o Lo Loow e ozl slable cal-em. 2-
nzt-y1-1.3-bBatadiene 1o protonaced at carbon 2 bkecausa it
Fuarw= th= mast s—aFle ==stqian: the—e 9= alegsdron de_odn Zo-
tion dovolving the Fetadindiog duplle Donld whoeoh slabil_izes
the =stism:

L.:H._l ':l::H'l.
=
Cll; - E-CH = CH» ——-— CH.+S-CF = ZH:
k
2H wHa
|
CHy=C=rCH (Ha +—+ MA,-C- C¥-THr
+ +

Bad proboposion ooowcrs] gl cecbous B 7 oo- 1, -n

c_cobron delocalicctden woeuw,d have Deen poeslble; the evabiou
wonld le re’a boely unstalide, Eaf aratnnation annirrecs as

aarton t 4. alscboon deloeaslsatiocg s poessille . Howeder,
protopat on of corbor ¥ 4 discrinutss the postslve charge
Tielyuse o seceairwey aml prrimary c=1vaon, whe-aanr 22CciCnoTlon
or garkon 1 1 Adstributas the clsrdws Lebwews o Lecliaxy amd
GrimAaTy cAarbon.
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ca, H.
| 1t )
L

£ .
+
wH- =8 -LH-CH, — filn ==L {0,

fived Protonat-co ang ctacllizaklen ar ca~hon H .

Siurz Lesblgry vaslen obaiilives a poelTive charce more
than o Soebhda¥y cozbon,. —he catione foxmed By pretecatise
#t marhin £ | e noeR o smakle Lhan Lhe owe Porped Ly srobeca-
Vi of cepbee & Henso, 2 Fothyl 1.3 Tusagizsc will =e
pratinoksd by HOD aa Zcllcwes

—H- CE .

Ay |
*1dF + CH: O w=CH="H:; + N3=Ca==="Hasao g, + cl-
..

I+ b=

Tha onloride will zeact wltn tno doene ca-icn = forr
two pradusta. This ~a Bacaisr b4 positdiwe l'!h.ﬂ"-l]’i: i= odls-
LeibuleT beelawea tuo catlen. (4 2 and § 4) 0 keneoe toeore asg
e oitoo to which the ghloride ~ould attach.

CHa o s CH,
CH,=C===="He=zamlf, = £17 + CH--7—"H="H. + «{Hs-C=CH—{H;
L4+ g+ | ]
bl | w1

Tre ovzrall vreactiong com Le spillz aus
Chy {17, H.,

Cliz=Qm=CE3=CH,  + 23]l ~ H, -2 —LEH-LH,; 1 I D=7 O

1
2emet-pl-1,1- A=l lenro-3- l=clideagep—F—pa<hvl=-
Lioteiiee rethy1-1- J—butcne
Bt

I-ohloco-3-moboyl-_-buteno ia rsfAee=d ko mAx the "1, 30
addnrt . Thie is heraase abdilion of Lydroque halide took
Flewvw @t onrbotd #1 amd 2, 1 calsea- ) mothel-d-cute-e is
Tcfcrrcd to 23 tRhe 1,47 Adduct Beracere mddi 0o weeus sed
mo cabols 4l 2 4, Tha proedues diztrlbution komevloaglls
wlll favgr ths "1.2° adduct over =he "L, asfduct becanse
=he Zavmer gotually Pegulted “rer oa mors stalle ce-“arlor
an Thar fthe latter, =5 showmn In tie Talluwlizg,
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m 1 .|_ .
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~“H: =d .

Produacca CHao==CH=CA: » CH.Z=CH-CH.Cl

T-2 orodnet daskviknzion will thorwodynimically Favse
gre “1,1" zddurt vews The "1,2" adducl. Thi= is Lhecaass An
inkarral couble bomnd [ "1,1" odduct]l 15 oo ctable thao a
teraingl Souble boned ("R E" addans) . Fha- is the nome ALk
atitatsd 20 3lk2xpe,. =he mors etable tha molaculw, Henoe, th
prxlacl Aieteibot-om depe-an faka . Iy uwpn Bz rzacklon
opndltione.

I2% DBeacliog of ?-mel=y1-1,-hn-nadic-= with broiine i3
nimilor &2 part (3, in thz=fk add‘t-on cocurs at carkons 01
2] T and at cathoms B L s0d 8. The ditteeence i3 that o
part |3} the ddense undsrcods a hrdrelivloecanadion wlerreaz io
paTt §n) ER4e fdoene i Rclogenated. Lhe clooctroen—Tich axboen
$1 - osrboer $ 2 daulle hond pelasires Lhe baoondies real eonle
ap Erzk o bET iz addcd to gapeen t 1, Ton Br gan them add

Lo czeawown £ 7 or caztorn ¢ 4, The reactinom emonvs omac
ri1|-r 3 } CTi g
o=l ~ (=0T | Dry -+ [lH:‘“"'iJ-—LH".J:.-, -+
"1.
Er——-B=
= -
CH 5

BEgil; —C-=f=CH,; + Sr
|

[ 4= £ I [
BIMH —C——R—=(H  + Br" = BICH:-t ~oA=CH: —_
Pom— a+ I I
=T

J,d-Adbronn-4 wesq Y] 1 mpssmz
TH i
=SB A - =CH-CU,Ce
L. 4-dikgymg-3-machyl-Z-autsns
The overall reart on can 5= wrditheEn Aag;

P 5. 5.

I
VHy— —LH“CH; + Br. =+ HIEHE-T-—CH=¢H= + Brlflg=2="H=22.3
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Tuaw eoer:gy diagrevs analegoos —c Tigare | <ot Aalwrple
atdd-t on o BY o 1, 5-pentadwny 408 1, 4-paptadieme sc as
to g-we the roat 2kabkle carbonizm iona pooaiblc, Lo turns
put that £le 1, Z=i-sper is Tuulh Lz pare Teanliwe and the
oore cocrac-ically Stakle dlere, ZHplsdin how thie Informa-
+-rm cAan e naed B derdoee £%8 rel=Rive atabali-ciea of Loc
garbonimm len:s Eormad £rmyr thusy Slanes,

fe i+ |
Lh g A H—H

+.
I
T
Eaaliraela

L CH-LH-C= .01

1,7 -mddi | iem —eA-mddi Lion +

nl'll":'l‘\g'_l.' F“ﬁ‘l"ilf" o Rl e pﬁ:"!“'\.:ﬁ'.‘! e
utops Lo i ceactlion

solation: Frotonazlon of 1, 3=pantadlsca oooure e that
bro eoaulting podaitayec chairgs can be deloczliscd, ionsvelving
Lio= zzosud dombele Ll o 2lecbions. Thi= will focaesue
ers oesndliey ofF #he capoazzelon. 1. 3-ponsadionn vl ba
arabanmk=d At cartbhen H 1 B tAac- 1hate Flectresn Adelooca ™ i za-
Liun whigh stakillizes thio positivy chafoe. Thds is xhosm asd

¥ + T
il =Sf[-CH=CH—-1CH 4 = CHa=Clf-CH=CH-""H v+ C2.=CH=CH-CH-XH,

This elecbion deloc=licalion can allzcuglely Le
F st R R

L] 4
PH.-CH—CH—"H-1~,

Protomatzon at caroone # 2 and 4 doss not oopur bacaneq
the roaulting gpocics wiald be rolazlivoly dietablor Do
elecloun deluca_iza foc coold weocar. ®robonaticon st earhon
P £ oalen dooe nor gocor Aecpl=e the fact that the remwitlng
gp=sles Wordod undergs slestrsn delccoliznkicn,. Vho Foason
far Lhis e Lhal _he 2ozildiwe chaxege would e d- st Totsd
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hmtwre=n A meconiaTy sand A primacy cevean . whereas ponoccomat-on
at earken ¢ 1l rsselts dn ke pesltive oharge distributed
botwecn two accondary carbops. Uincc seoondory carbons can
shalvilime a posilive rhacgs rzoe Lz pardisaay warbons . puo=
—onatlipn woll prefzrential’s accour b 20vhon #F 0

Jha dguble bonés of 1, -pentadicne -rc cguia’coret and
“t wi11l nat Amatter whics Ao= bervnes 1""D|_'l:||'|-_‘-|l_-:id. Fhal is
rmewrtant 1 wh-ch carbkeon of the donblc Sond boosrec pra-
tonated. trotomaticn at oneook + ! gives s os=eondavy
ccanlaocalion whirizas |_.-'_i_-Ll_l.'|n.LJ'.uu wof opclas £ 0 glves &
primory oRvROIILTON, KRCILR2r Specita con ondergo e_ectron
Aml=zmlHizAad+dion. Binem ;r‘:i‘.nn.‘].ﬂ'-':lr Catthrcalions Are wiLe
stakle than primarr carbocatlonsz, przoz¢zation @11l eoouy
at carbon & 1.

Fdonoe l,d-pentadlerns ie oore reaczlys ED protebatian
thah 1.4 pentad éde:, tFA =cF-wvat-on eneroy Faroan addildiae
petacrion bw dewrwc Zur 1, 3-vontadoenwe —han for 1,<=pentadiane.
From Ere problen we koow trat L4 pef-Acians 1% Anergstinal-
Ty wave slabdiee han 1, 4=oenlad ene . Thio, coupled with £.o
fanok bose the adtlvasics onoyoy -5 leas Eor 1, 3-pentadicocs
can [&ad n= frx camclnee £o=F fhe maticr nf Fha 7, T-f4 &oe
iw moru wuweget _pally stably than the csllon of bhe 1,G-
Alzns, An 2peres disaqesm ©F the protonation of both dicnss
i =hawn hreloer.

i*H ,—CHCH ; CH- 0Z;

[UHa- CEr SH cE=rn 4| Y

CHa- CE=Cl=TI—CH; + &7
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CH, CXE=CZ CH=CH, + HT

Boacton cocrcinnkes ¥
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visz-TisapAamliadssd ngually react ifath Bages e apoduss morps
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Twa wwoeepziors ko this Beharior ate 1,7-diersmoe-
oyolangxans and 2. 3-dionlueo-F, J-dimathylt-tzne. iow 1o

¥ou tosount for theze exsSobiznat

Sa1atd ne Thes Tiydrao=as that A Beresc kB o bne cathoms
ﬂunrinq tha birewdiie =Lloxs are ceore acidlio Eian thia nydgegens
on the adjacent carbes akdnm., “hio 18 doc e vhe Sndneties
sfferl of Lhe Eocmilde Jgronp |[5oe il mowsrful elecicon
withdrawing efZect maxze tha hvd-cgern (X5 1n Alagran

Below] partislly sosikisvaly shadwged] o

Menae, Tha pralton H, -5 Torc c2aily romowed Sror che
mnlearn = —hmh t3* praton ﬂh. Thes rasllts Lt &l irLnatiom

uccu::jng rvi—ri?HTTY Fe-twrm=n = ==1han= hﬁnrin? -he=
Eroecins asoms. Thsiwiows, toiolw S0l Toevatoy by Laygcowd
ave: =he tocrmekizn of two Scporabts double bonda. An L 2-
Al zewcspyclofexans, biple hef Fossnl onm - 5 ispe=sitle
Aue o zlae zkradn, o okher waeds, ep-hybrildi=zsd carbeone
ran=c- ewiat in om o axclin s——star=. Thus anly —he rypelc-
alkadlezs 1: produceed Jrom Thl: z2empound in She pIsesnce
tE Paca. Thzpofiores

. c _.I_pl"-h.
—_———— oot \"]l
1= - JHYT

car-Eghlorye—2  i-dinctrylbeugtans will form only kR
—aningmk=d ddi=meem (2, I-dimet=yl1-1 0 Imtadieret 2o -rt =
alxvrie LDovdausw thwow ace o Iydiogups o she vioowia JygE-
iny tne chloro groups! climination w-11l nat &2o0r 20EWSCD
Lo=z2 Ll caxlbeomns,

S5 00T et P e o1,
|| R (Tt : A
Cko-U—L —LEH, +ood, U —LU—UH. . SOt -
| -
o1 o TH: ZH.

DIELS-ALDER REACTIONS

w BPROHLEM B-0

wWhat Preduose wWoold Yol expes fecm i pHels-sAlder 84—

Zien of —em--Anye-n=khylene o riaptreas-2 d-hexoad 1ene mond
uis,;ls—?,d—huxdﬁldnu? Expaad-
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Al tina: The 71213 A.der rcactior ia a eyc_oaddition
Feacticn that veo_ra belween a4 Con]o 2zl dieos @l an
abicse, Whig zcaczlan 12 thermally inZaoed and oan ba callied
r |d+E| procm=s BEecsan=m ik stveslver bfs vhRActrab o & tyaten

of Four v wlevzoivte dthe dleme) =Ll = aysblew of Luwa
zleczxzonad [(The alxenzl. ko azkens i che ple’s-alder re-
et bz Lz called 2= ddaraph’ler —he Fianx Teamts with the

Slopephlile <o f#oonm 3 oyolohexane derdvakiva. The Cilials-
Bl1ce— —maArticon has soae ke ok azererciaanlce . reguirerenta.
Fizss, =The Alale M=t bu ‘0 thu ws-Cia ::,.l-l:l.fir.]u_r.'d.tiun RO T
2oz with the diencyails, vhe c-oloc esnfiguration 1o LIn
eq_ilibaiwr wilh L2 s-Lrans onficrvelizn; Thear a-e
ccnfamaticnal dlasbareumere. Tlm eviilibriun hetwown Sl

= fla and 3 —=amg 19°o%merd of L,d bEukaciene i8 3howm a3

j . 4
- R

E=trans FoLh

Thisz equi ihraticn talkss poace By —ctz=tisn akont che
carbhon-vnrleen single Leid. hnothesrs csoulzsment »f tha rdele-
A_der rao~binn ia thae tiz cicne ooat add f2bka khe dimanphdils
‘uoa swealacial poocess; gl is; bode Lol are fpoenend o
the coms fo=d of tha dichaytils. The lact roqaircmont of the
Nels=-814=r r~articon ix +==2t Fhe addition af = Adere o o
d-gacpnlls bearing an uncsiturzted gromp wlll cooer 1o an
codo faahion; that —a, tnc Jnacturated oo will e bear
LI ﬂ.:‘u‘l:':lt_l-l_.lil.LJ Jopbie La o Lo Lhee Jd_ene JREY 2 Ligie, :islt;'.p,m.:—
2.4-hzkzddzne owlekc in Z-teint — n—ale oqedllivcium as ahowns
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"
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T, D1 ]'!3 L
SN [
H CHa by L
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oo H
(ie] | |
¥
el ans =-iz

The ae ecale L £92 8 s gecee-ry will reack wilklh thwe
Alepeydiile [leeleacya o=loaylens] Lo oa seeafaclal proersess,
Linpe e Aonorhilc Zzg ancatgEacod groags (the ovano
g-tmpdl , the reacsio ahsuld oo En an -nds faahion, et
nole thal e dienc dilz has fous egyuliezlesl wasalulaled
qrocpsr hwonot, 1= 4oz not mettcr how tre dienorphile ie
ariented ror the reaction to asens. Dig,krans L,4 hexod-cnc
underyees o Boelu-A1Jor ceackion wi i Leleoanyainme Ll sqw
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Jis,uin=2 d-busalicie usiste in 5-3rsn: = e-ode ogul-
libriym ac fFo_Gwep
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o THy o+ Cy,
S S A [
Ir-, [ [Tl ; |
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o y CHy ii=H
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The me_eculae In the s-zle qeomotxw will poass with ths
dicnophic [tetracyancctaiyldasne] 2n a anpraF==iml prooess,
Tlo,vin=l deliexadic. e _oidzpygms a Lowls-Aléar razotion with
the Menoph” “c as Follods:

oH S H ZH.
\ \ ™
o c H \ J1 I
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J"‘I 1'\ o - h 1 5
e 2 .
e H -
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Hot2: I'hE Lwos methsl grenas =re 2 o el olierc,

* PROBLEM 9-7

Curelisry whethar formation of iociz rakher than di-adical
Llrkzmmcdiatcs would allect the argoeent in Famos o a twge
=ten meche-bsmw for Lhe 0 wls-gldsr reaction. Whas infosrma

Bivs #fops ths fack that trpiccl Dicla Alder Add-ticns
Lociar 1n the wedar State g we sqocol [ewewesrad eal vy, benlo
CEne o mMEZNewds s
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Soluzdan: Lw:"y 1ok a4l o spacilic Pdels—Alaer v2axlian

wd proposad meckasisms: Tor lornla :nd diradical intarmedi-
Lea. The rials—Elfdnr macticn sebwssn Erans—pi1oeeylzazs

[F1}

b L= "H k
oS N
L= :nd oic-oinnamlc azdd ©  C-cC
: L\ — .
CHj | |__C|H: Tk

dreuves oely cowe srodowsl Que Lo The slereaspecifizily of
nq zeacslen. A peoapoEed Zree rzdical oechanism le:

H H

—~ A, Il;'*:':'EZ'Z
H __‘11.l'-|'_] H
! xhﬁh l - ) ':
Hic- EE{ Ziret skap FoH
I
i,
iy “\‘H
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d
CH,

_L s=mond =tmp

Errewms jnedicale oosvoisenl T
s iyl

CE anc 2leciran. £ H

5

o

THa

t
okl 1l rine subatituents
Aare ¢l wn 242 sthera

The fact tiak thare 14 ely one p@=aducst farmad
ircica_es lTal Lhe smoomd =ten e2oms SAascer Famn deems
rotatlen abtcot Ene carbon=tar-on elog-e bueods in the dl=-
resimal Antarmedinta, The Aliradiral -rEermacisks haos a fren
cloczoen e ceroow 33 [(aud ok caaben 2?1 ool cis=cipwanis
n2id Eesduse 1t fah ubdeXes poconanee etablllzation lnwole-
i_—n:' L-m 1'11{:"::!'1 CaATe - -9 r"r:\-m;p"l ion r wer-aaisn For the
zm: Tlele=nlcar react_on ize

H I
1 -

By

N
] \ = Fizgy ctow
LA

4

H"'E_'Eh

A

Ll a

=8



/ ) Arrawr 1Meicate mavemernt cof

' 2 e Lo e maly.

M -n the Pfres radleval twclhapise, B clng ds foroed
' tha zasond 3ten toaksr than rozaties abous the
carbon—cashon =i l= Dol Hewos, _his exaladins howr omc oy
cnc proeducs is Formsd. The faetr —hkar Jlels-Alder raactions
Cal oot it “he veaar state suggea-a Rnck bhe Yeacliol
dose nos oogurs tlooagl an Lowee wecmanisw. ITahs cannot
£a3ily cxiat in tho faplr ptote, The lonc ouet be eelvated;
Lac is. Lhe cherc== must ke =epatehfe 5y 0 anl¥ent. Lo
she wapar phase, tihdre Ll no wulyweel, Zl:cz Lree iadlcals
At mAsi |y A#¥13t in the vapor ata-g, tho pri2ls-alder re-
Aosian sowms = oozor wae lhoecagh & Frae rafica’ mechasism
“han an ienic meznanisn,.

1, 2-CYCLOADDITION REACTIONS
* PROSLEM 9-F

Bz-omirg ko5 meehanios of L.2-oy2izaddition —m sirllax 2o
l,d=cprlozddiidan - o=, . The Si=ls-&1dmr weactinmg  is the

oeoinak oakalopd from ths addition of evelopentadiang and
k=t=n= F-r =xprefed one? Trplais,

Fratakian: T+ 4= +thoauwgh= that 1,< eyoc_caddition rcacticna
otaczad through a taclmaa L sn. :.".'l.'ull-.'il:tq a ol o aieal Lii_e-mnedl-
tke. If wo asgumc that che mcchanism of . 2-oysleaddliicn
1= akimilar L2 lfd—ujf:..rn:'_'l_mar'lﬂil'inn, threre AT “rm- pox=ikle
peoduate from the resacticn of orolupsniad «@ny @98 huwswns,
T-= remrctiznna and fheiy Facho=ians are proacn=cd bolaw
farrows shiow movepol ol Loe =lacleon] :
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The EJ-CFL'A'_'__I\_H.; gr ook weonld e Bl o thas ot ugdy
thraugn tht most ~table Znte-mwedices. lhe ‘mecm—wcodiates In
teac _Loms IITD &, IV haw= al_vylic vzdical=s; Lhey will ks
ctapilised Ly <ilcpbEron dosogailzatlon of the ©YECH

=

r
Iote:j— rOPECLDRED y
é—‘/“? S—*’f\’ the Tess of the Jdilaadizal
-+ I|I LY !
:'.__ — "
The inzcrmcci-tso -m roaezions 1 amd LL axe lces:z =tacie
Lrar ~hige L2 rzz2lions IXT and IW; dhis -z kecavr:ze
1 a=d 11 Ipscrmoflstze do pos cnAceds rossssnec ctnailiaz-
Fir—=. The T'rr-r'."r:l' Ffrom reactict TITT w011 e r:-cprrh-r' are T
Ernz groduoct from react-om IT Leosasd

|22y = |eH

™ °

f=i- mecan: That Foadeist LLL B2 oee: CcRothermrle shaln pi-
=rtirmn %, a-F |I== pynchact of re=cbdion 77T 9i= Thermn-
Zymamleally mora stable tham —he eroduct of Sedotlan, TV,
nesrp, ha puoestad produed ia Ens osne termed it recoticen
T1I. This iec 1n Fust thy apzual orsdued oblLained Coow
Lo L,2-cycrcaadition rocacticn of kotocns with Syelo-

o Ld-lln-_"li: -

i -
U | [ . i |
ALLENES

* FROMDLEM H-=

tad Make s omwdel of allens, CEj=0=CHs, a coawalzled dizos.
Whok ia Eh: :lpati_'_ roclaticasiip betweasy Shc SLiE 2T O¥d-
rogenz b oone 2l oS Jhe moclackle Aand the pRiro oAt oaydrage--

at thz aot-er endr .‘b.- Suvketitcted allwoms ol i pppe
BO[[="=1E faws beean ob2arnes din optooally aetivs £Irm. G
thie wocwiclioul woll Lie =lase of Ehe molac:le in Inh?

Wheeo zro tho mhiral contoro din the sdbesi-utec allenay
‘rmy ¥Wark nar the =lecr—frics aoa¥igural_cn ct -ll-n-o.
'Hink: Fow snany atowrs 4o abfeotesd Lo LB xLd0ls oavban?
VO OSean 6F the 2nd aarkenns: Uoee thoe lead to Bha shiw
zhmoe of mAl=tle that yov warsed cut _n far and 4oy




sclitdora ta} Allene iys thw siapls:zt canulatwd dicnd;
i-a reled-lAr Farenls 13 ©,11,. The —w& wasrg ok methy | ene
livdovyun e diw i wlaues Wial oo pecoeiicolar Lo each
cthe=, 1hE: 22ctial relaticonehiE B2 0 28l opft that ool
Albrw fo- mFFimimat nver ap @&~ 2p—2 orailb=l=s in Bhe 7T

Ecnde.
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H**ar C Iig}u___:gfa
/(}%—E/ \\
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Boows: Nsora4 shewing dp U o@aikzl osver’ap “w oallens,

(§:3) sompounds of She tySE HOHTUTUHH Wwd —he soro
Mixl=cular shaps= at A Tene, This ie Saoause the osboms in-
volved 1n | bonding Zor allens S&ave the wame hwlcoldizazicon
a4 khAze in ROM=-C=1. Therso arz no chira® carkbenn in lie=
T-CAR, Lul L2 walecde Ismel- o is o madFal; bhat Im, Shere s
oo plinz 2f symmetry inm the rclacule. e the molecule s
=hirml, it will he= aptically ackivs, Hobte thak a conpennd
»f the tvpw B;0=C=0H, 4% aeliiral Joesause Hlmera atw swe
platza &2 ayometry (l-0- planc zod ths —CH: planct.

12) Eaoh of tha and carbcze in allana & bonded oo
bhres atoma And poasesasa ona double Bobd . ALl cherical
Jppble boeds cpologin o :lgn.: el bood aixcl a ].:J'. Tl La_of
The 7 bond iwvolwen <hr nyerlan of o 2p elec=:nn grbltalo,
Tha 1'nmn'in'ing' thTer= Fonca oF o= =2nd cartbons (She n BEs-ad
of the double, and zhe Tw¢ «i:;91u bondy bto the Dipdoocwnsh
muet B bybeldoged, Lhe celtcls dpvsswed in Eeséding for
earbhon A e 2% on~kRitml And Fhres :'-!1-.- nThi—-at=. 3irre Fcr
wach end carbon -n allerne cne »f =ha Ip orblzalc arc
Zawns_wed thn v kohding, tnis lEnves onhe U8 nekitol oavs oW
2 vabdla’ s oy be foyeleel B0 the hylboldizasiv, Tiw wi
aax Bons 1;1. b D TR B o !"_“:"-Ir "-]g'ill‘t'-i'lﬂﬂﬂl carhonsge tocEs Lre
+thTes Esp‘ arh-ta s i-tnlyveAd ir 7 bewmds and ooe :-:;-u il ATl
w-ATE.vel Lo A F hend., Tohe Srijona. alanar conficeersclan
of che ongd corbona” croitola (a3 acen -k 2he diagran in
PATE &) supporls our cosclusfian; he emd carbons arz 227
hebr-d-eed, The wlddle azeboen Lo Bended oo w0 2b2dwa and
haa twy dombles hone=; t-=F 9=, 1t ha=s two 7 bn-d= ==~ kW
1 bomds,. Tach 1 Lend isvulvoes a 2w orbizal. The renz=inins
Lo limmd= ol Lhee oldble ecgcles: po=1 e fowolvyad 1o orkl-gl
arbrldisation. Sinee two 2 cokikcls kawe boon ooocontod
for, it muot bo the rocmaining d« orbitml ard Pp o~Fi-al _ha.
AT h}"hﬁ Mzad, The midlle carba, is s beboldlssdr thece
aTH two Jep oroltaie imwclved in 7 bonding and =we Ip
orbitala involwved in 7 Bstci-g. The limesT oonficorzallc.
of Lhe crlitala fas oeen L e liajqeart L0 pasT @) EREECra:
vur conalusiony ehe middle caraon is sp bybridized. Naelew
ia 2 diagram =t A “ene indicaling Lhe oxboilels inwcloed
b LWhe Jifficrgnt trpoyr of Food=zg
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ridigations cf the oarbkons 1k allzne 1aad g2

Jross ny
2izaa Lhal we woerked ot Ain et (2 omnd pRrit Iad.
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& PROOLEFA O 11

ra] I'vodiect ch2 heoat Of hycéeodEnation o7 allens, JH:—w—dH. .

b} T zolu=zl waloe is -F1 %wzal. Whal can you cay about Lhe
otyallity of = cumpla=ed diezal

Dolakise: lay The acncril raimgn: of hoato oF hydrogoonotisst
ol alae 2z iz [rom =27 ¢ =71 Eea Aroade. Aere we ave denling
Uith thnz nydesgonat-on €f Acaxle barkle Lemween two Ep-
hybridiras 2HrbEsnE atd BR 20 SrbPldlzed carbor. We Will
AREURE o 0 lncaat oS bydpocwacbion] welpe of -28 to =30

kool sl for coach douwkle bond i alond.

wor—io—ln: — SLH. * QZQH{:CH,
illacw JEW DR
£ 12 = =2RY La {2 - =-730)

AT - LB bn B9 kcalfmala,

P11 Y2 1oweT AH Wals- ananc thaT cos roagrlion 18 noera
wxhlzealr Lhan paecedic _ed; Lhere Ts woee anerqy aclnally
reloznai khzn we axzpoptcd o This lndlecate:z that allaowe 1s
rove re=-2hkise=, and béncd oor®* anakatla e labive by compounids
beawiog con'aqaled wo fscel-lel Aaudsde bends.
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Toramml=ta r-5in Qb Lia_icn, srepagat-on. &od karadnatian
stuvn foz tis solymerizasicn of butod-cnc by o parsecids
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c=lalyxl . Consacder caref 1ty ez ble strcelaras for Lie
rrowing—chain radlcal. fhow the expegzcd cbegicvures of tho
Ul R B

Salulians Percxiges mv= very mmsoable compoands wh-ch

are often used ae a catslvet £or Srea rscical pelyoer_cat on
redsbians. The perndics Breakd dem anto BWs albosy Tad:ca. s
a5 shownr

BRT  —3 kU - RO
FoTozde alkoxy rodicals

This ‘5 the [Riciceist cbep of & fran padlanl polsmorlza-
Lion promsess, Free valicsl polywrsstrzlions, like al ald-lion
pelymerizat.on zesctizone, eredoce Seal Ep tall polmeriza-
tinnm; that ix, +-= growing =ord ot e palyner ca kbe Tost
stable posg-blad cedical, Za il cadee ol 1, 3-bualadicae Ll
A_kesy rad-ocal otbkiska an cod coskorn Znd not an imtoznal
cartlenr, Tles L=z Lesadsz> allack ¢ at end camdwm: forms A
ronssatoe feati 1224 Frop radleal wozypae artaax o2 an in-
t=rom rmarthken termes A rAdlsAr WIS Y0 Shth 3tabhll1=8tlon.
Hanoa, Lhd and Cobuenl @ihew e ostovkaed by fho alkoges
Iad_ca-. Lo =Z¢xr bn- morc atablc spo2izo. '*hia is ohawn as:

BLI - +U -~ GHOH— Ok = BOOH - —CH—CH-CH = BOUH : —GH-CH-CH:

ne regzltloa radcal will bEaak an wand sazlon of
ana-hex L.d bctcdienc oorlccule. Poore arc three possikle
prowdacs whicl 211 deqemd om w-ere The and cachem o he
Alens 1e koerded B the radical. woka that tha frse electron

n= =ne radicail BOCH; CHCH—CH3 Adstributee .te —lrs be—ween
cha-kon=s B £ Arn & | WherE cadkoe b L o1 the T C1,- cAaRkasb .

I'clyririestion can oocur 20 o 1, 2—addizicn o a L.d-
Aaddl iy hzl iz, the radleal ozp attack A dle-F molecule
wlsh Trng Cpo: nloptren om o eolzncr mareon T 2 o carocn 1.
This Aarrcnrka FAar bwee prassi kbl o0 lymer Sabkinn arneashe,

Luz thsce i o Billod @, Bute Eheh the giewmice ogplimgc Lo
L, adeiticn 2zn hawe two diff-rcnt conZigursazio=c:s 2fi: zad
~Zde=. The padival can el oo ddens by ] f-adcfilinn kA
Bzgdupe a trone or a o8 produdka
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e radiom]l adds to the dis=p sy |2 addrkisan an ganWe:

POCH: -l + CH;. CH=CH CEg -+ RAICA,0R —— 07 -An

TH=THe L= =

The chain _cngthenizg of &he po_wmeric ro242n1 do tho
(roasagal doan s Lepr, The 7o lgnsr 2an b Socwed as omny nombdine-
tioh of 1,2-, 1,4-cle er 1,detranz addi=zlersr the polyaet
ram be o oreR0lf oAt oone o o RED A the thirFe aclitisn pro-
CaEHEE ., The tunidosticn aled 20 & peaZwvgexzfrallon vaaztion
put3 1 otop to the grewlie Dolyrer. In Zrxcc rzdloal polyaec-
—ealion, Lhe Lerpinalicn eb=n 1rids the g-rowi-g prlymetr of
s frec 2loctron. Thie cacarally proceeds by oany ooy wl
thrme A4 fFterent matmida: cimevizat-or ., dispropareisnatisn
and abctrastion. Domesisalion Lovolses= _he joining of Fuo
growing golymeyr radigalc. Ik oon Be ehown az:

2 POUH; — =" o CHy ) —

grawing mowmer rofisal

HUHOH ; =" 1= ==H , = = CH, . oo TH e DR

] T -0 [
po ye dherw3d by odomerizmaziorn)

Lisproportionatisan rractlioms inwelws Ene txanefer of
¢ hwdwwpen ralical Foom o-ne gpraweing pelpnsr tadicel 6 an
ocher. Thie meenl=zs 15 Bhe (wlodog <[ ¢ ycroyen dal_cal
With & growing polywmor radical and -he Formntlon of a
carlbog=carlvn Laomed §- ERe obher grosing Salyner yadzoa_ .,
Thez re chown ae!

FiD — e e — 1 m CEmiTH—CH 1
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Aba=»ac=ics involwoa the leoza of o hydrogen atew bo
S o8 caclbon=canaan bomd ., This f= abl:am dwr

TN et T e = (=0 - T g
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e
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| Rgp = —eemso o e SRS R H=0H |
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& PHOYSLIM oS-

sutto parecha w5 oo nan-£l:sblo naturally-ccoieeins polymor
=1 dpy cooivnere i gr.'lf Frelle mod nmwferwoa-rr m=aT=ce. T+ hacg
the asame foroula {(CeEatb o and vie_de ~he ssme bydrogsnation

product and the aame &fonoalys s pradues 12 rahgrsl rubber,
O=isyy =i lreelura” [crmolas, shos Lhe west Tiv=ly strusfnrnal
o Fforone: botween Sobbz percha amd zukker.

Orr utiohs Wozzoril rabboer of poly-cli-1Zoprenc hae the
sliuclure:
1, 1 Tk H LHa -
R R WS
L a-u C-u
r 'n.

Ill" b r L8 ¥ "'...
%-‘:.-]_l CE_:":-ﬂ: '::H:-'CHJ- :‘:_:'é
]

The Iwdrugendtivn peoduct o val_r=1 rabben s poZe—2-
ga-hvlbu=ane or poly-lSopontsos

CH» H,
Loonp-Cucepone-ona—omon v, £
Nyermsr-atian o Gubsa parssc yields tne sare producs.
Heooke, blhieCe wmid Sdiim possilile wleocltural foraolas gl cocoo=

Ao ko o fene amlecaar Serruls 4F Lotta petoha. [L’H‘]n'
TJI-I:].I =L=Z
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LH [ H-H..0M

Slnece visurctaslas of Sutts percha glees Ele same jaodiocl
= natnra  Tobber, Ltz oanly stmmctoral fermala Jo0¥ cadds
zercha ‘Srom oy lisl ol possiblies: wenls 5= the troans
isrvar of natural robkar. HORAE . GO0T2d RErcha e saso
Aok as puila— __anE-iRopeene.
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EERITE LT, ‘al We can Ayrtheaize the deaired -roccet, -
pEeme-l-bubwce, e reocoiooc L, 3=bgtoad wnw wizh pcouhognis
zoid. There will be coxrpociticn botweon the L,2 anc 1,4
21101 prowessen, Hipce ooy desired prodec . i3 & v=2soll
=T 1,2-3d2iton, we wane tc ==t the ycaeeleon corpledane nn
khat the 1,2 adelitlcn procichk i3 dhe pajor cooe. Sinss Bhe
llﬂ—u:'l,:lit,:.un Poowige= i kl.‘.el;lq:d.:.l':,' e =Ttgslye Ehan B
l.,4-pddit-on poedoss, We wouls Wnt o Slew Stws Bhd ro-
Aartint sa that - - is Ay Far "1, %"=—attn-- And

dif£iemle For "L.4"-addugt Be o, We ooan wluw the rw-
actian by moanea’ning a low Eooporarare.

=hr
Lvfc or lase

L

Cll, =L CTICL]

LCHr= LH-LHZE-v-: imain précatt]

ikl Many bridqussé Licoyvcliz alkenes can o preparsd oy
a Diela & dar reacTicxn. Tio daa-Tol pradist 2ob be preparsa:d
Br o Dielx-ddey —eagclive, dnvole o ewelo i lsilene =0t
ethy.ehe. Sinog Llolo-nléor ronsboonc a=c trarmally lndueced,
a hich Lemperaluze mwrosl 2@ manlainsd _heos ool Lhe xe-—
arctian.
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et Cataly-ic Zydesoonatior o bBricdgod bicyo o o Kehss
wll wileld e Lilged afoy=14e alkarns (wSlo™ 1 owor des_red
Paodaot) . o Dlele-nlaze rq&st;ﬂn Dewwoon 1. 3-ayeoohoxadl ons
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and athrlonag wlll siwld uhii] .

-
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e, ~50%*C g
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wie— b crbalytiz hydrmagenallen, 10 wauld form ouz desleed
Froa-Ik.

fgh Tag mssived prowdoc. L= Doroed by polvaacl:zatior of
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With ike=lY +3 producc #; I Polymoeization can be
'EH? ':Hi
aemomedistwd by ou gy perowides, A orscedlls wllD Lureak doam

v ah -luoxy frec radicaly fres Tad-_cal solymar-=ation will
ihew Jocur.

o THg-C(H. —¥ n !i

M3 T,

SULE |+ 2 et !

THs TH L Mty

1xy The deelred zroduct zan ko mace by tlw fzee CAdigal
prlymeizatinn ot Q=00 QM=C1y o The Zo3ired preduck ia cnd
that results [raa o L, d-gdditivm porves=.

3rs (1 L BO- ] E 1

N rT=0r o=, ! AL ] |
[ a-"="H-"H~r.—
a ‘JII.

SPECTROECOPY

* PROELEM H=14

Ghkepopr g0 BErE opLAL.T, aptétrd, lhalding Zobtn-ocpdm splotting
til 2vbh, endecled Lo _he folinoer-ng comprands:

tal =SrdE-rt-T4Hg
1) SEaCEaOSC0H
o 7Tl 2 TN =C=CI Ly

Solulioue: Gewerally, w2 zan expecl snin-sp'n spli--ing
o Jc2ar Only botwoen Son-=a2gulvalent adlacent protone. Wivn
ther= it = =mighiticant amount o 7 bonc intcroction in a
nolezale, nuon-cquivaler L darolons Lha. e separaled] Ty one
carbon (woprs thoers le z2igrndficant v Bonding) w- 1l undazgo
apin-=pin ~plitking.

2 cumnlated doenee Rova cdgnZZicant ¢ bond Sntezacciaun
abzml Lhe =2— cartlmr. A= = v==xn'—, -hers Wi_o_ he Aagin 2pin
eplitting between —he rotuons adlacw:l bo the ceun--21 ca2:lcn,
e metbylene c={10y1 2eok2ns wi | bBe Z9lit ines J Jdoertlos

Ly Ll Lreomeweelbiwelense §EETH=] prc . or- Ta» rethe ene sighat
will be nzar 3.5 § doe co deghlisléing by thw nuacly o
e.echrang. The broycncthylense proccn will be splls Inzc a
Le_paleel Ly Ll Luwny twel=yp 1202 juolens. T-e& bhramomres—hy |l ene
proton Will abeexh oesr S.8 4. It [z unfdwld Izop 7l
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etrple—2 sfagna | Besmgas af 2ns shisld-ny erZack af che
Drome FEJJO.

(2 Blayres 3lse haws signiticent T hond ihre-acci sk 2bhott
kre -goI- Bond, The nT.t. speftrwn of teominal aikvoca

will »m-ow spnim &b AELLLting ootiwccn the Sc:zmi-ol zIcton

{ 222 0 and the -CH.-G=i- 2r0tobho. uhie LY. RECCTXUR Q=
LT-aukyn= h=z [lwe -0 -1n=an =sEl-+ -ntn a -ricple&t Ry

thn wwo mothylene pro-ora. The -25c-H s-ognal wELL e amas
A& ' This dis dus ke zoe ceanzzlding e-recs oF Rnoom
dlockrane. Thea oetherl WS TN O s R, P ::-|.l.'|.J.L Lo 2 LJ.'i["].E'_
by Ehe ks methy_enc protonc. Lhe oeovhel gosup wL1l sacock
al 1l “haracier-stie —ralces ~F 0.9 050 T Tr-'l'}'lr‘-r orrbin—-
#111 bz Split vy emhe nor-eczlvalent cethyl and tsominal
probsns. The methylane Zeokots are apliz inde o docklze

Ly thg Lloeppdpa peoogn: Llozss do b are 5 LA o lo o=
Juartet by the theee nesryl oromons. che elosal Ensk orpesults
A% oAn cnrtes, TF acemes ce=s 1% &L whian b= 21 Rl mowm
fiwld from the sharactoclsEEy modhuene alspecoblo:n, Thic i
becaltdae of cthe deahicléing orffcot of the 1 clocobronca

gl This eafpoanc L2 & Suaunlaksd dicna atc willl r==a t-a
sarwe 1ypen oaff =splitrirg Fesovibed - o ma-- (=)0 Tam oamdayl
prutons of the t-bEucyl croup wiol oot Lo s-llE and wE1]
oAUy &9 & fngles nsap 0.0 2. Yha B == proborn wild
be sl L _pelo g Joollel by Ll -CCH= poclos, s will
akcoxt hear 5 &, The -2-0i- proeton will ks zolie Inko =
drmb’ et by the --T-77=0= prokon. This i- b will a8
wpiot ot a4 —__'1'.|.-.11.|: Sy bvha toes petlvleiie orotane 1=25=
CH-UH.-7 . A8 a =cozlty Ghe —0—UH- Sigral «will oppocar as a
gaeale . Thi= siapal orzaes uear 50 oand bz 213 hL1y une-
Toeld [LoeT A walnz) ezlstlwe o fho ~-2o-04-0- clconsl.,
Th-= -5 bBroanse the =0=0T- proton is clroeer B4 BB Axyasn
and w_ll B shigleas maro thgo £he --Be-0f=0= proton, b EET
oocthy_cme signotl will be split inze @ dcealzb Dy thi

==TM- pratnn: it wi 1l oecmr nea= 201 S0 T-dis d9n han=ass
tha pethyrleng is of TR2ent o t)w wleesops withdodweionyg amgegeu.
iihe -OCH, nrozens will oot ko opliz asd will asdur 2t 3.3 £,

s FROELEM 3-13

Whw Lo She Cloabpandlg epodblor €2 th: goopound enown be_awr
" like -Tal ~F 1'.-1'1".-|n:“-+h:.":-'h:..l'li--i- F==" I'hat of R=xa
prazliyl=1l, -Litsclane? ‘Hint: Bulld i moadal.)

|‘!-:|ld.|I

HAaln-icn: A F-m mlmolbrnem JAdelccalizsiiane 1y &8 sy &
Lnvogasgs, <he magxian wawele1qth srxzorption in the 8lsc-
*mific spoctrim will alao —pereasc. Toz aloctreh doe_ocaliza-—
Fiem oF m rn-j"g.-l'-‘l dimne gyck oas 1, 5-a0ladlene -5 pTeAE
oy
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ool A0 thot the alaatenais Spestrom HE1 ) -ak appeaT ns
"wan eilbeyloemes " Thoo L., L, i=bulod) wwa will lave ity uwn
ghartacterintle eloetsenls 22%2%8rIm and aarttitates a dif-
“= et r.h1'.-.|'|1,.1|._'ﬂ1n1'rl- =-cmooaA r:n-l'p:-llnd wi~h -wvr Ts=3Taled
double boods, Im the comoewnd shewn abowe (2-2,4,5,6 46—
pootamethyl-3-t-butyl £.4% Z-ptadienc! . zhe storic ropul -
sivgy perweren e Leboowl Cooupe poewsals coaYapaeily of
she: Aouble bBonds. AL 4 résult, thers 1y semt 1adso of
elenrvon deloema’ s malict, The Jloams g eleclros deloca”’ zx—
Zlom cauees a dearezee 1n kEne mazamm wavelcngth absorpeion
in the alastrnnie &eartrym. Thiz decsreass 14 ahaoepkron ok
gooat coough that the slyzatrsnde spactIuk, of tho corpound
i more likc cn othylco:s shromosho-c apectram than a con-
ngatml d-ene chowverorhore specolyam, Beoce, Lo claciaoa e
spmertrut wf tls compovoc 1 mere lika —hat of tektrarethy -
cshy_cne thar thnt of Foxcmethyl 0.3 -EucAcisas,

CHARACTERIZATION TESTS
a PROBLEM 9.0

a the bmsis of phys-cml prop=rhies, Aan nnk-rw— Sompcooancd
i halisved o be onw of the Twdlewloyg:

n—pegbouz da.p. 3Gt T-enlyme= (.o, 407}

2-pentonn |Lap. 36% aethylene ghicrids (b.p. <0%)
—r.'l':'n1'np1'.-|-|:-.--.n.-: l:l-.--'|:'2|. MRl 'I,:I—r]'ru-.'i'h:.vl—I—.-u'.1|'.EnE b p.al*~]
sramathylathyrlane (hap. 3350 1, F-peantadiens (a.p. 427

Degcrdilee e wow woaold oo 200wl Cowdzgny ool wihich of dhe
Fensoobklliticsd the unlinew: nikaally -2, Whers paeeible, uea
Armpic fa*isal besls: whers TecessAaTy, n=f mars = eborotc
Shwndcal asthods Z_ky guastltatlyw heedouygepation and
claavage, Pell axoobRlyr wWick you woun a3 do and -z,

Solutinns e —oan BEOFEdeEacn rhe nargra=ion ﬂﬂ?ﬂpﬂuﬂﬂ.’: ™
ha neEaturaled mrrr.nnrr'.:. oy 1':-51"1'-3' with ¥ (pnraﬁﬁ'un
peImanganate) . Potasslum porangranaze le a strong oxldiz-
ey agetit akd Wi. axidize alkebes ko wicital finla and
a_kynss Lo sarbuxelic guids. Mouyooe=e dloxlls Motg) 1=
tihw yodyozxd EMw, prEaducty EMae Ze pDElc E2nd Mol lo
bresy . Menss, ml  the cemaannds mecp— B pERbkane Ghd
pellylons clhiloalde will alow 4 epleocr cligiiie o EMoL

e utlnt IFILI'I"p'll"_" = PECHPP, 4D ﬂ.'l!".t.".'t'!g'l:lil":'. Eoriman l.'EﬂTI.".-T-_EHE
i ot-de and n-penkanes, wa will beshk mach bar the prosanca
wl halogen; soly mgblrelyiee 2alor—do shoull Jles o e lee
scat. —p thio caoc, we cin't quot add oilsicr ion aod oXpeft
—n ser A s1lw=T Chilevine :u':-.'-'ID'I I'abke =+~rm Tn-l'h}"li-ru- ch lar: de.
Ta et firet Zibera—s cxlordde —om Sxen methyleno ohocide.

Lh-a can be Adocompliahes oy u3ing an EHJ rocackion: the

chleeicde 14 o grend lanwla? gramp and wWill o into oolatidh,
n=Frpilans leas oo geend le=zcing gqaoop= ard will ned mwlergn
an EHZ yaaotrion, IZ bolh J2ompoands axs treasted with wiluwre
hydzox-de, moetkhv_one chloclde wl 1l show a whltbe 5L veo
rhlvr- de |._-|1'|=-r:'i1'r ke A7 -—p.-rrl.l'al'un:- w=i1l1 —-iE.

203



CH:Cl; LEF"CI‘#‘I"':" Cl-TH:CH - &@f.ﬁ

polorugss wlg e
CH,CH:CH:TH.CH, + acf® — e re=cklon
mralnvyless crl-vle==

Mow wer ak: £azn ¢ Loz asaoturctcd compo-rnds. OfF
Wewn | lepenlywe i= hie ooty zlkyes . Teowiral z2lxyazs
TH=I=-H]D . Whety srcased with zmron-acal cllvor nleezto
T D ] MG will give & oreodpitake ¢ cllyze ac=tylizZc
[(F=m=i"=gy] . T —Fentrae ca- e Simbingmiished from Fne oatheer
mnREatuTEd oopounds Ly Eldiw cvatlied .

PR

e-mIlais - Z=CH = UH,CHCH.-C=SC-aAq

ol oLl qurmsip e

3F Lh~ r=wmdinimgy comprands=, T-=hlorrpapenes is - he
unly zoe BhEt has 4 halogen. Ll ki prosensg o sLloerc anlds
in tmnaisz, on elimcnaption *eackisn Wil ocoour - wicld
aoappusy Lais will Zolwerrace chlovilds dion -nlo Jhe sl _ k.
Rz m pozalt, the whdee ellvwer chlordde preciplrtaze will forms

1
Sl-on TECH. ﬁ%; i3-o-CH, - 9.435::1.'5

- WH 4
vuluelaes wlil o

W oarz e lell with e compioemd:s; Lhuew aze alkenes
and ot Ao £ Alpne. Dy gquan=lecedye patalvioo Dydzsdonasicr .
e =m= idenbify the diens (1, Sosnteadieme] . Gnan—i-p—i-me
cebulyriy nydepyanat o iu avgenslighend ber foguasinyg Ths
cirpaurd with a lknown ardount &f Sydrogoen oas in the p@eacnce
*F oa cartelyst Bl W oor POl RELer Ll rean ic b Coa-
pletad, the anourt of ewdzcgen J3E rera-ning le meaeured.
Fram kn1s vk meak be dasevritad s nany onlas oF 11, gRs wa-s
conswee] by Lhe coopoond, 311 Ehe soeprouncs wLDE e feduoss
t> an zlkoans. 2, 3-poentadicic will conaune wa xcies ob iy
Jas whareas Lhe olber coopon-is #1171 coneowrs cre wole of
£z gae.

. . =t
CH:=UH-LH=LHLA .+ 2 H, T [HCH-UH. Lxaemy

1 Qa0 pul:l.tu:l,i,.u:m:.a.

1
CTHaTH=CHCH.CH, + L1 Hg L|'-‘- CH L CHL CFe 000,

Pk eE

WPH I O-PHH,  — 1 W, E e (CH, oCHCHCE-

trimcthylothwl cnie

" Bg



P+
':.!l-l-.-—l;.Zl-lL:fl..!I:l,] 1 + 1 Ea i gl ol f.'_‘l[:] ]
A, I-ddmethy1-1

bualchnc

Or the throo reralning conpoutids. twd will form methes
{'.
|

L'—I.'.'f'i} lp2n azZ2onel e %is w-th rednet-=e

carbanyl z-opaLan

Workng. Tn genera « me—hkyl o=arhon>]l corpeerads ocan e Sdlen—
Lilfed oy wsdiuy an diedelprcw sgact gy, Ths Lodafurn rescticon
1o nan gnesann methyl carbonyl coopounds -—nd iedine -n
alk=lin: =malntiom. The met-y1 g is5 congarl=d Lo =02,
whiyh then lzaves tha rcolazule when a hycrorlde lon attasks
thz 2oroony]l ocarbon, Uhizc: orndweiead 4 el lve precip- fate,
iniofocw (0EI-0.

L i
OO Ts —'»—ME -rMT; o+ 1 1=
£ i

P _ i
COT. 4 She o —goom 4 Chr,
'E.,_‘
i 5]
[ . bl
B R T i = T
wallow

A, -Frrethyp1-1-lmlerme will ol yiz=ld a4 e lipl carinospl
sevpaand wpon cucnolyvelds woth redocblve workup, 42292, 1t
wi_1| aubacqguen_ Ly @abk give o prribive indo—nrr reackin-
The sy Lway crompoaoets |, alle: cevcolesis, will cive Jugi-
Tive: Lodofoon Zecactiang,

i i
_emeieeg 2t Dhw mou - HOC{CHN! .
Fod-dnethyl-1-
4 T T o Tgl.-":'.'l'ln:?

B EosEcioe

.
QUERACHCH Ty i S OHRMH - BECHECE,
4 pontcne Lo
O

1
-z, | 'I'Il.'.'-'E
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. l 1l
100 3o O=CHCH 4 BLSLEPY -i%- CRa27Hy | TIOCH
erdnpttiv el livler =
i i i i
[ e - :
Lo, 1 UiCH. u:--fﬁ— -+ T J2
- % HCI,
vl irw

Ut teo pwn reEmalnd.y compowmds, 2 oca=tons and r7i-
meliplet-yl=ne, only d-sonkene will slyow an upfia™d
Lrizlit znd downlield rozrbnE Jippical A 2thy groups]
i= ik p.m.¥. OECOEELNIN.
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CHAPRTER 1D

BENZENE

AHAROMATIC CHARACTER AND FROPEHTIES
« PERCELEM 10-1

Ryelel of £52 PGllawdlng ec-ructirae are aremac-ic aazorling
ko Hickel = r1=?

L)
{zp é:;

cCclutlomn Aromitic Syotors ars faund & EZ oundzlally
alaliie. Thess st~ oame orprsed af cysTic matoirtirens
wizh oob)aqascd 2ouble bomdz. Conlugated doukle busés asa
Ae-m pS kands whias aldeTBa-e sckPson alnale and desikic
Leyds, l;_'.l,.|4;|'|l..|-'._|d‘_1_|'; Jouble lemid: crp2 seen _n lene-.g.

"
g
Bonsond

Eot all comiagated BvwTOm: REw appoavic, thoolo
Epctazicizy can &> detcrminod Sy oasing Huckoel'c rale.
UPaivcy Ieuceticel Jate, Hackel [orweulated he A + 7 oonle
whlen meazce thzt axcept_unal resuaanes stakilizy i= Lo Le
madep-md wlik Toalapdron avyazéem: fankain-ong dn o+ ¢ C)nctonn
in olarar, cy-llo wlrueluraz, sheaw 1o 22 oo Lolewar.  Thic
efplice tc & sonhinuouo acrico of B oorbitnl: whith aloc
ceps~le of effz-tive rve-lanniig. TPorv ewvawpltz, bBanwmznz her
¢, zp u[1) + & {wltk n-Lh claotronz, Thercfoes, ouooszlng
Ic Ziclkel®™ rilzy bonecns ic sromatlic arnd ic ctzbilis-- by
Tzzlllaiue.
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ER| f? Thie etroctara ie oa’led tho ayalaproaponyl
— amicye In EALlA Ayatest =Wt T ombecbkrians =re=
dLHdutﬂ oy e duublo Logd and e by the
oas pady, “hHOG gl O oRDEAL o Tour 1 cliztrona, Sslving
Frer n:

= =+ a.f
b Ja 0

i et oan Lrksser ard therafors the sestan ls oot gromaktle,

‘b Thase waw Lous Josbhlz oawds eaclhy cousor ol Zeng
x\:f twa T ocloctTonos PSS $2tal nanber ol 7 Lsleo-
Lrows L= e_ghl. E0dving for m

LTI I

n=1.5
ThuzsLyos, b2 syalew o anal 2oomz L3z,

fel Zkr - = sws—em foar wmoelecrrima a-e~ doms-ed
by the deubls 2ondsx and teo Ly chs lena pailg.
e to—al romosr ot M oer ee—-dns LR ALH.
sglvin? for o

4 — 2 - 3

n - 1.2
Locawss m -8 af Enkxoor, thoE SVETAL is wEwnablo.

T _'_.r-':h_h‘
[Gh t] "hog Ton carazn etructure l: kouws as

1sapshalees Th=r= a7~ twn 71 =1estor-=2
con-rikutes by gach dogblas Lunc. The Loke=l
SnmT ot TR oern—Pans s kan, Boovong Soro o

LY T U R o Tl B
M_pibhalee  is arcmitie bocavec n t=: an Lotesdr,

=3 racen are four T @lectrons in thium swsiow,
Lwrn danmted by oean®t detals boand, &S had
slrwady begar slew:;:, wyebaws conlaialiey Feansr
F ol Tomis mvre nstE aronntio.

a PRCELEM 10-2

Which @ +-¢ Fopllawlng aoe arcmabisy

(a: Hﬂ}! el HH I

H E
Cyoloresladlensl Crokcosnesdiensl
saticn A1

0l



'_'}—g; It -'hT_.--

LR R 113 :
. A 11 _.d'l"_ =
¥ 4
Crolopen-adienyl cyelphagp-atrlenyl
tad: cal = e 1

Aelon liuwr In czéer L2 awswer _his quasliow, a Kiewleds
at <he properslce cf zrpmatla corpounds I poceccars,

AN ADwtRTLe oemowund is a4 geslic stoasture that cons
tazns oeatiniiud = el=2stron coonda obeowve ohnd Be_ow the
E Lapi 2l the wealegile, Pl o oclouds roal alss coald_ag a
ool o Sndd u cleottrdnt, wherta nosan 52 any lotoeder, thes
Tenquorewenl L& called Lhe Sp+? rule cr Eatksl's xnle and
1o derl=ed frem guantom mechabioe, Thus, €0 deterrshe whather
any givan onapound o aDcmotie, firat incpoot the swrunture
kn os=- FI" % 18 eFclia oant plarmr. Then S=z2rmihe She tanber
WIToeleuieurs wied s b0 o1l thuse sulicly, Hurkeo's rusa,

ra1 Ihe ovolopso.adieogl cation possesses a tnta o~ |
“ot T='ergrneR,  Hernoos, 1T doeR T agrie with Huske =
4+ 2 rule gl Lherwlcrs 15 mow an o a-cwahis crdapanmnd .

el 411 fMeve cogberns= o Lhe eyvelepertadizngl aniom a¥e
srl-hym-idived ard the ~smpound <herefcr: 1lizc 1n a planc.
Ailx yeleotrone sow dwlocelized abowt the ring, e beirg
rreponsibla for She rat nognilee sharge,  Souveding Lo
Puckel's rule, Zhen, ths zomponad 18 =rematic.

(el The cycoponspdicnyl rodlenl sceecezze five Teladviiwns.
e pf whivhk 1s o 1ouoerred elecsro-. ane= T9PE & l&sTTOTI
an et agres witth HuczCl"s ralc, the compound Zu oo o982y

T3l The era_ohopsaloionyl vmelon Lan oo Lalal ol wic T
alar—Tnis which acens<t for the corbcin2’a akrenabiaity.

o PROELEM 1010

The arfon of benggns $pX.”, 1e aromazic alensugh 1t oontains
9 o2l of coght "tfree" alacttons. Tow 6 wan Amonnmt for
thi="

T

Fle_y]l anlop
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3cl_Liw..:s L=l g Lore. leock -b g orlital spossetabinn
cf toc onznyl andong &

H Il
i : =

H““'- "y vt oelelsres

l H F pair 9in apd oThi Sal

Fzip this, we =an gae that the "oxtrs" olretrorn poir ice in
an Sriiecl oserpendisn_ar —o —-~ v 2lon?l fdiace enly elec-
Lzcazz a.. Lo olarpes of the 0 olyuyd =an part-cipete Lo 1=,
thoss twe "sxbra" clootoons conandl particcpa—+f i- the d
rlesfs T- 2FR=2L, Lhers aze ooly 2ix eloctieny Ln the o
clood, whian te am apomasic romaare, accoording o IMickal'a
1= |« rile Far aronnt-ci-r (Far o0 - 1),

* PRODLEM 10-4

Fos whigh: o toe [ollow o oyl yun gxpact aoamaticlzsy
(gramectry ool tedlnal v

I;E.I Thc an~-l=n=2s aonatac ni:n-:-l _F Eo 2D gAarbons, (ATRUlenes ﬂ'l:"l:""
meneeye iz "1np.‘11:|1'|r.|1 o= --f z=n&~ral forrwla [-2H- IE']-]--|
{Et Tze moocovalie polmanas Caitrn, Selet, CoHa™.

bedukicz: (alla be aromatia. a oyolic econpouond wuasz —allaw

Hicoel ™2 40 % F Bulw [ T eleclious.
= = | = dn + 2 = & 7T rlacbirans
Z=¢ 1 dn + @& — & T cleckrahna

-3 in + @ - 14 7T ClCIRETRG

=41 3 4n + 2 = 1F 1 slascbkruns

T-etrfors, Lhe atulenss L_al are armunaslec Jarcs
[5] ammtilarmz {henzene): [lO0l inaulénc: 241 annzlenz;
[FH] A~=:lr-=_ 1T= nmmh+— i- Fh= hackal “ndlicales Lo

ol ul 0 wlactioos . Foo |10 and Cld° annulenco,. G
CoCTictey 12 unfaverablc duc to tc oSremid:neg at Fpdroce-«
i=mife Lhe viag. This cogwdlrs uczvanis ploans . tr and would
tuerafora lrcarfare woth =hc Foraetlam o =RAC 4 clez=d. The
LEC - moceks 15 hilgh ¥y =fceam=nd=d1d, in order -« sAe -2

crowidis ol fydropeoe inside blig riog.

. HH .

Lol vy The-F =r= '|n'|'_l|r nx e lertrrn-e, L-arra-
i Soow gl westm Ly nen arcmatds
F. T [Cee port 2 - Huchkcl'a Zaled.

HE M_.g-
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EI(TS“}
n
. _iﬁ
Thggaw are 2]y 8 0 elecloois, wbhdeh iy nut &0 SEcmatlic
Lanber.
J7a
“  ~hw plutorial representatlon cce
t:h#_gj LyHy ta Ehe Apree &% —hat Fens OgFgt
. = =) a]:-:‘»e!l, sy et <hgrs 3. rgw
2 19 7 ¢loctrona in a ci:nl:,"jnah&qn

nt A fe- rm z2lerlions ZEL Sackazite

rule Loo oo = 20 Clerglozw thees o-lon 1 aromazic.

w PROBLEM L(Q-3

J'_'i'phE!'!u}"__- 1, My, &8 A ﬁ‘]ﬂ}l'l:.ﬂl"ii‘ln eI T Y [
Tl doa” fiesle. (&) Droaw an atomic crofital poosuzc of

2ikemyl. B What cro i+3 mos— amanrtamt Tesonance Too=
coabnling sLlrec_uzea? 1v) Kstipets tha heat a2 hrdrcacha-
tlon of bipbarel.

SaoltH i on: ‘Al The st-mic orhilal Siclure shoold Giow

T ﬁ_u:hitalé inm a n ozlpat.

I ke Ay

ChE o Les MeaT LEpertant ToRRsShos SEEaeturos arc eRD o anng
wi _howl separa_ic: of charga. We will use he arvrenw oon-
venzion o2 moving zlectrene =o sk tha d- 22erent raecn=nce

e — OO
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SO — OO0

1l gther ztructures Wil resalt in a separa—ian =t
charga,

21 Uhe hcat of Aydregonation iz kns goantity oS head
reoC e When e Rale of an susak orabad SOOI ir hvd-
rggemd~ad. Tho oz O RydIdaindtics ia khe AT lekangs
B heatl o -0 o rem=FHAOT

| |
—=— + F-T  — e
nmH

Th= hemd 0= Fopdecge==Llion Bor cvcloliewe: o iy
ZE.E kral iwle:

{-”> T, { } AT = — 2.7 w2=1lfwxl=.

Jvnem there a-a siw 0-7 bowde to Baoplecy,1s 968 B = £ =

172.6 kzal mole; bus bPLoaanyd is aromasic. tocrzfore, W
aagt suckrach the T kecl ofF resmmancss s atildzsilon o=y
2o ujaliso eomagr) Cogm wnf ma’eu_ated hoak of nydesgana-
[ BN

L7528 kwallupla — Tl kcalsmole = 10, B Eosl molc —

eslimalal lheal ol lipdeoeconation

* FRCA'EM (=

Far = Targe monber of cogeods corguoonds, <hu ezt of
cumouetion actua iy Ceacurcé sgrooe pashoer eleoizly witn
Erak calcllntked by Aannnm -5 = cevla-n charac erizLic
conleibolisn Lo eagi. ki; 8 of bond, a.g. S51.0 wos1 for

STIN J-H band, 49,3 kool Ecr sach O O bond, ake 11iod <mal
for =marh 0= bomnd [cis-Lez-disules L Laled) . (ab Qo Eia
Anwie, what 18 the ¢alevlaced heat of oombua-icn Eor

R TS i [liy 1Tlm croe=s thix COETRA TR wil™- L-me
Wocsureel wvaluae ol TED.]L kes]l for henzene?

Lo 0 ot arre1z hee the Zcllaoawlne atrpeturo
Il



Einoe henzerns rlnge are En ofton need 1p groizic
cheriskry, =he rorsona and hyvernc~as nre oF &~ lefL osl,
and e slruc-ure is siuply Ao s

»

Dig. 2
Tk hyd-ngr-ﬂ T 'wrliciL, sippee g1 must hsrs
q Lopde gunnscted tr 1k,

Thee ~aloclalel heal of coavuetlon e determl ans &y
3dding op all +h bord ahcrgic: ot the TArLcca an-fel Togre
A~ 5 d- ——e—an- trjﬁ= of Tondz b bensdance,

By wddlng these =», wa gat:

E =l bonds 5 § 2 5a.0 = 323,70 zowl
A 7= boeds 5007w 117 4= 20202 ao=1

4 C I bandd | 1w GU_G = 1479 wasl
Yho xalzulatzad hoa- ofF
Aanbms—icr = 1.1 s2=1
i1 To coxzarse khe Aiffwreat waluces, we texe the
ni T Fe—emite:

424.1 - FER, 1 -— 35,0 Hoaal
(232l 3 EE I

Tl valy_teled wvalue 1= 30,0 Lial gzealzy Lhap dhe
meozored vol-a. I'he reastn For thie hwge Gloiespanoy
ic e rezonaume e=Secl o Aaf henmenn, The 550 kanl nf
crorgy ic callzd yooomancs nibgy . and l: raeprozikble
Lor Lhe axometis prope-timas nf bhennenee T2 FEIGhOCC
=ffFces Lo ¢un 1 the delscalizaticn ol slectoivns Lo e
e reTE Ti-g. Clmsidex w2 fEeacture ahown in Big. -, the
str-oters of banzana vas :1-4 be diawy ==:

x:;aG\cH

f*h j HH Figp. 7
H

Topeyg Loy wolwoleows of Derteie ebs t-e Hskulid's
cboonbyrgs, waael aZter Luplist K?kulﬁ. wha ¥Z7T=- IrTomed
trEw i lﬁiﬁa i rogonciss ITae urnne they do not ox!sg
In eguilloriwe, vz de -3y eriEh ibA&0ARARET W TaTher,
they arc oot 1o represent toe aoluald s leow byag ol Ler=ere.
tnrl~r- srDF=3amhATIiaon of benmena Ld CAdebh Delaw,

e
s
['\J_J Fize 3
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g, 4 mep—eae-F= the veropance liplbeid o the  twg
Eekuld s wtructurss shown garlier. ke cieclt atandas fer
the ciouwd of gix dolosalized m elec-rors, waile Lhe siraight
v TEpIesen . Leoof: wdolny e garlicn srxae.

Slnoc coulvalcoe atrustures c&h Ea crawn Foar-
benfenes mewm Cjap o pec ) e T o2lecbDiong clhiveyEprp parricipate
in spvgrval bonde. The r clogkpmhe are deleco-ligzid, and the
Moloow ¢ 23 tthereints mOr: stab =,

TNenrerne 1= ~Aronntrc héscan=e it r =2T=ctTon=s A:a de-
lecalissd Lo e oyvrlie gloud aboewe snd balow the plane ot
tho rologule, cnd ita T cood cortaina £mld W oeles—tean=
{Hi]m'_E . — 1 Lo L'IEI:I'.EEI.LE:. Thi '_LJ'.'_l_|.:|.='|'_J'.'_'lr.|.I ienun s
Iecxol'e dp+: Rale, 1e the defisl=z aopiltlen for arora—
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rPicrifce resnlt. ™h % —earkicn 9% ca led A ==[aFrinati~n
zeacklizr,

£l
lf;j + gL, -rebla ij]’ + HZL

slndlar’»w. other reajgents can attazs the baagseso oonn
and ceplace a ydrogesr ZtIm.

In eunbet-tuzlas rosotdgme, The croduct ig Arorasic
and A gronp ST A—ch 08 hAen anhaziteksd for o hydrogen 6o
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JuE owineg . Each ol Lhese reac Jcus lan Qeprdioed ous under
ag-dic coml-tloner cilordmation wilth tno Lewls acod Fooo s
n trat-aon wiEh aulbtcpis aeidr ans alkyl=tdion w-1th A0,
Analhier Iewss Aaclid.

“n the cAaxe oF s11fanaticm AT Fergenzs, e o Loee
bydrogan atoos aza mo3alsoed b —he culfondo aeld group,

B EY D Fulfonazics of ashZen wWi-h Foming osoC forir amid
H2Z0L + 30;] :'Ln:lﬁ-_-u e nasal Syl agis,

@ veg O @.EGH

» PROBLEMA 171-14

Zopslder the possible Troee rad-cal oholis phlocipation of
e S B

UhHIa. + Ll + Spled 4 HC_

':r_:'I_-_" + o), :EH-__E]. - 0] .

Catoplale aH S oery emAck-or . Tise tomm= oreso b= oo
cxpoain why this mekrod 1e ot a gatlcfaurtyry way of
pn-r.nr'ing ch sirs e -85,

Tt IEUITE LR, nr snthalpy, i fe nant of resetlon and
n gonoras -y aceoclzotad with bonding . IL iz calou alesd Ly
supilrac | “ng —he .20 0t the AllYSaZ too roactants fron e
s ol U= 28 cf | h= prodoc=a, "ot ig, naf*, -

= nass

whaH" . LM s the patoowatian] nymbol ror “<he sun
JEOsl )
@3" 2 AH* .5 <ko Zeendard heas of Formation ol o wolecule,

and -3 uawally tiiulated, hescfcrz, tha aAH of Zhe Joaxt
Zeaclinng Lz

f".;]T¢ + 1= el - HLl
Y T B B ERERA EEL drald
- T = P b1
4B, = LaH fpese ] —4H {reczk.]

1
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w
¢l
1
]
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|

- [18.5 + ZE.D)
Fof = 48T - A7 4T eT
QiviTarly, the AT - --~ sezond Tcacsicn ECs

L. Her + 1. — L H. KL + ULl-



Al zw u 14,4 LB Y

aE, = (12,2 — 2E,.0) - (#0)- - XR.9 keal-nele™t
A% ol Lhe owerall cezclisge - = 38.% +« 33
= - *3_7 kcal-mnalz ',

Llthangh the atta~nll Peicklsn m highly mvnca=rmicz
(2 = =) 7 owgothigowdy, f% = =1 o gpdgtiacmla), tho
fieze Ztep 14 endozheemis, oith AH. = + %.g. "o activotian
SnEr Ty F-1- this =TT ix m2F |=axt+ 9_2 bn.ﬁ'l-—mr\-'l:-".. sin2e |Lh=
woblvatlon snargy is olweys gewmaters than or acanl to tha
I 5t oan endothcromlic reZsiiodn. The ra-e £ pRLoRELOR 149
spzudenl e Lhe ge_foellon oy of an wlea=utacy ru-
notiin, Sinss the activieiin coorogw Z9x thi: sStop is
h"u;[h, Fhe 174l will Fe WY T, Aandl _Fe c=1nrips warm il
inptead of reactirng with sensene, will everk-zlly react with
caph other . Thess oonciklong Yo nmot 2uonoPt o chain re
avtion, ThoiweZose  2his welhod s o g selislaslory aay af
FII:}P-'.'ll'in'Z_I b B e o B T

ERERTRI |

* PRONLEM 10-12

Calu_la:be from apgocpr_as el 20l stab Ziza den enucegylies
tod ot 9 readtastt o ghicsine: Wieh Bondone 9 glye

{=F 2-lorma=nz=n~ And [b) |r.-'-"Ii:-:'I:-1':-—'1.."-—::::..'.Tr.'|'n-'\-cﬂﬂ'ip::-n:c-.
T L anewds showld onpdevdats bzt substitation is smarvstlcal=

Ay mor: fowvorablo than addition. éazsuec the band diasccia
Lion eoer-y FMov & =0 1 Teod Lo e 05 heral: _he resc.oance

skzalligz=tion enargy 22 benzcens to be 36 xoal, and krat of
Fad i basa by e lob@Exiidie= b b 3 koAl o

Znladinns The Tea . nE veacliasw is Ll enlhad-p, =20 I

2 rzastion, LL mero elak.e Lue.eds -v2 foxuwd, 4H L6 nogative
and the vescklsn 14 axctheécm =, A vassklon Wit Saslkive

Lo Zwogprudostharr dgr . T woleo [or LR powWe o wubwbr=ob broe .
cf the hoad d'#socaatbar snereg’es a® o productia fron the
v 2T the bord Ailuweciedion wewergoies ofF bz rewctontsz. In
mathamatizal ovmbols, 1Y ‘0" ie the bond Alzccalselon onosgy
a4+ kb= bBond tovined oo BEEOisn, then:

AH = I+ - L4
H "”.:uuu—..l Y -
1 F
1a) “j‘“j“ P — “Tﬁyi"— e
L -
H H R [ T
“’f - -berdSEraler " .-1_,____,1_;'””“1"' [irpsc
118 kuul 23 keal &d kan 12 xzal
hina:cs chlnzive ch GTanenne g Bk Y APENT

A = (LA 4+ 551 - (EE 4+ 103, = L7C - LES = - 13 Keal
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" Fi Foi-t — rﬁ

L |
‘fﬁﬁi vondg formad
e b .

A . -
u ' barels Lruian "
Ill.""n_ ..i""
ag + 38 Wl S Eonl ZIBLY # 3 anal
hanf=n- rth oTire fLF=rdir-loro-1, B
holohtEndishc
M, m BT 4 3 + 53 - A7BELY = % = = B koal

pho 38 wcal of rosopapoe skooilizallen emesgy ve adced
t5 F-= #guatecn pecousc thaT arcunk 2 onergy le exwesded
when wo wooudk Eue —romaloc s 1nzbars 2t Bemizene.

I-m lavget r=gmsiye AH (=22 LoRl) for the cobstitoticos
Yoootics oo compoend to she wow (=% khewl ] Jus Lis 22Jilion
reazkizn ct Senrana Hrvedt cateA Thet tne formes tyhz 3 roastlcn
ig mzr¢ axcdrnepmizy LEapg e loatlze. To eches words, zubksti-
t-kir- i epuevz=tianl_y no¥s Iovorable than adadltlon for
BEILAG B,

* PROELEM (10H-16

Aron boneene i1z trogated woth chlcoisw wnder tha LZLlugiee
at cltranialet lignz, a aoc—-—d matcrial of oowk, 2%1 io
Faragd. I;I,.Idllt..:,.l;.u,-_l:.il."_-l dild _Wh_4 l_'|i'..-l:= 1L —_'-n[_u'..l"_ﬂ_':il Le-wela
af v=ul. (a1l mact 10 the oelooular Foraula of —he preducc?
Ihy KFa»- i A ~wExsihl= stmweto—nml torowlay o) Hhas kied o=

resctivs hay tekwn plasud [d) s Ele sroduect aronatic?

Iz] Bctzally, b=z proaduct can bo i=olalsd ot sia Loemezle
coa s, Cre nf which - s ased as o=a odnmect- cide (AanTedanes
or Lladanci . How do theea ieuvmsrs GiEfwr foem @ach cilecd
I+ B-= rave thon =2im Ioomora poosiblsy

ER 1N AT T=n =mpivica <&~ w:la 15 the ameleat 1atagral
form:zla Scr & coseoand, Slpow Thae aoleeadar weighic o Lie
coxposrd 18 g9iver, wo must Zirat coloulate the anlt weoicht
af 0=EOL:

=it wt. &t TR = atewic weight of © + atomic woight

o H o cLoelce weigls o 21
— 1l + 1 + 55,5 = 4&.5.

Ta de-erxrl-e the molecular formula, we havs tw Sotec-
min= F-m —cmnec ot aniks ol CTOL per o_coalc. Srom anik
andlywliaz

wh. Janlézule  _  nurbar of units
wkt, s Jnit Aulecyle

Ther=Ffrvm, wr ms— divice kh= fs _£0Ular welight by the
anit welosk:
v 751 ) ]
—_ - = - o1 \ Locnlo.
T WS b LEu]l cnita pel THLlegls

TreraTore, 11w moleac:ler [oorm A s O Mol



by Sdnce enTens ls Lozzlzl willh ohlu-ing, wd AUt have

i Tyolio etruoturar a FoSolols gorpdumd io l.c,3,4,.5.60
AEpashlAricyol he xane: 4l

LT

e

13) I'ny mologuoar Zaznils Far bensene ias Cellps While

Fh= m2lemcirlmr Formmla @F s compeoone] Lo 5710 Sinew
nrtbiing s sukstotusad or sllndnated, =he raeatilsh that has
taf~n place iz an additicr Peastlch.

:I.-[IA'HT. 'y
IE:J + oo, lJ'H'hF o \__I_..--ﬁ-.-_.
=
1,2,3,4,5, 6-lwxschloroerelohexans

Al Since Phes ccrpeso ns s doukle LoecCs, and thomfors
g v plectivns, This cocmoound 1e mos asemacis.

te— ! TheTre aTe Mion ?ﬁﬂ!'ih1ﬁ x-R—EeCl BN r.'nn.-r.s'l"ng oc
dirfercht aomblratlicnzs of ole and =raz:s 2l'e 1o the cvolo-
hesane Ting. O7-nekerss Hoand % oaz2e o 2ailr 51 enankooeets,
tlit is, wirccc-Jwe gy dsoewiax. Tha cblwr swwvoi strsoturos
arc achiral. 'hs mathod for dete-wizizc zhirality .o T
Adeaw e wizoes lwsaa af Llee gouwen z2lloclures, auwl s 17

thad TwWo DTruc=irss matoch exactly. IE Ehe two Etractures 4o
ok wE=¢h. they are chira_ . REemenbsr khot B ch-ral malecule
= A unleccle Uzl iz wol supeciwoozzle i Zle ool inacge,
Thc uae a2 nedsls o the boens moticl foar determining chirsl-
i—y, A~ ®eltl as rabernining —he phas e al=s xlterend some e,

T Nink Possdalo FLHIRANOIETE <LCW!
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SFECTROSCOPY
4 PRORLEM 10-1F

F=lallisl b strustures o2 —he E0llswing herrece Jecicobive:
27 thc Eoais et to=ir ~rpericsal fovaalax and romLE. ag-okre.
Prmawb ey _La. eyuiculsnt prozer: 43 nat metmal by solib ool
CELEL'E TOS0MANCCE . ’

Praban ren-r. spe2etra ol cooee sEelEe Lorivdlives al
0 Mopo with relozenac L2 NS ac o arm

nalntimm: Nrtore we ~us Tuit=s Fhede 2ortleny DAYgReTic
iusananz2 foom.a ] spevbra, leb us 1-ie[ly rev ew e lesic
P}"inﬂ[p as MY, SR DGINES .

Bt 2 gdwen vadiclrogueney, all prolons absoll: 4L _he

cans cffoptive S-olé ctrooogth, Hoto tiot the of Seoclive

Fiwll sleength -s nok L-= sare as ke soplied =il .'='I-'1-i--g+h.
Ty cffoptdye foold ckrznrth 1o che macnatlc fleld that tha
protan f==13, and 12 trecsiore dependosk oh the cnviccomons
ul =t proteg. L ENTIRT] cwdry st ol 4:-'._'-_1l.=|.1-_-1.|.L JETRR RN hhas A
dlfreramnt owvlionmont Ceom other pots of protene, bhey wlll
pb=mrh af Additherens adslied fimld =streazths. 7= L= tnis
apgr_ie]l Li1e]l]l = Llresqgls Lhal im weascred, and “he abzoontbic-
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pluszed, Aremabl e protons. kr-H, abzors far downfle-d 76 -
G - 2.5" duc btoe Ehs poworfal deznricleing el l@ct ot the
arenlAa g v o elaclyrons, Becxwlic srolous diwm ohesssd aneikgh
w2 Ttne Ting o Cf2nl a Zottlc of w2 Loshielding ofcot of
“he T &2lectre-=, th=refore they aksnrk =l a8 5 walowe Jur e
Aueniuld, tiab is, gaeatwr € val.e [ron ordonary a_lovl
[a-ona.

TH2 %L1n acepsesi 92 thC fafa ¥y SpoCotrad azck

(1) o pumbng wl o sigualy, Thi¥ to_ls us hew many
diftcrcnt acra of srzotons 4heTe are i the
LR TG

1A} ShE pres-t-an ob the =sdignaTs. ®hie =11z
e The wososocibe sovirsnrent 2F aach kEln
= proton,

{3y +tre lntenei=y of enc elgna’a. *hin to117
us the mbEers ot Sretans ot each kirf. T
gt e thiye arac, wo powd oy rRAsSIE Boa
heicht of “ke =ica curve albowe or abk koe
=1 I:_."|'|.-1 '

L4 frc ap.i-==zirg £F 2 Figroa. Snta devecnl

peabks. Thi= Lella ws abouwl Lhie covlocc oy b

T a Pra-an whir EoLDEEOT D a=hrr Kca I'"ﬁ'_-.-'

prevtons . specibizal v pmitims an oa

meigqhbesing vecbon, "he punbas of sollcs

io cqual -9 biz neabcry of meiqgaborisg

In'l'l":lll'ﬂ'l-ﬁ. 1'11'; [ i —
1=z] To avzluate Fh-ow spoczeom, 12t s oo cfown =l algwsa
Tint. lER Rimce there oo two SIgnalo, W oocn conclodc Chat
Ry oy txo hirels of JIELA L

12% The pas‘l-om of r-e Ffirst =-gnal 1 epptosioca-ely
2.2 6. Lo3klng at =he Frutoen Shodoeal shilzs Tolkles, ol
pas=ibl= granpa ars: )

(11 seclenic -Looc-.. ¢ & -~ 2 3
(I} Benzylic Areil-z 7 & - 2.2 =3
01} Tonliles T-r-" ; 4 =7 -1
L&) Maters L A A - T R
5] acldn nooc-c-7 3 6 = 2 - 3.8
(€] carbonel Coupocais G-I-0-ld 4 T o= RS
[ I 1 ' oy, B I _ H ik = L ° Sa3
- M 1l 1) ThEa 1 & =1- 3
The giwenw eopdei =]l Porowla Z= SqHy g7 Lizrs ara aaly
earkbons and hydztscss in this melaotula, t=2p2f2r2 Qe 2an
= “miman choice=s 7 - N, =it ~her rpaonhaia st other

thar paslon and iylroquon. This wlisdasliv leaves o= with
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tvn posEibile geoupa =az aLg-al ac:
L1 haenplopnde —i=L-H o= A K

2] Bansvlic AT-C-1 f— 2.2 - 2

Tla =
CILyY poon]
end=sin =k

A-Hz & =

valuw fur sigqnel » Is approxiratcly 6.9, The
21 JESWE, a-cr cliaimating —ha cronps thal,
Aaes lhesr Lhan cacioou aned Ledsoges, [y mromatdia-
£ - 8.5,

[ T L :'Lé'j.l_{l.l.l‘_ of <le kg curva Zor o

r

nigtel o= =T33 ow - T om - 2.1 cw,
sigral o = 5.4 oo .0 =t = .0 oo
To2 mol 21ar f£9rrily for Ehia cormoonne 18 MMMy,

thecsfFe-= F-rre mre "N poicng o e cofoccle ) THa fraztlon
o1 peatand redpotdible Fap dighal A -

{oel hi al a) - b
fZElght of = + hflght af E) [ Y
Zal
- e T =R
' - i oEakihg
«SE3 ErLal -, of paotons ) 110 tota_ no. oF aratans)
= T.% =signal A proocas
"onoAicnal A preaTnma
The . ol =_nual 3 sralzns - oAl -a, oaf pralores —
ne. of zlgna’ a protone
- 11 > = 4 algnmu b proehoina

wWith thia -nfo=mation, and the fick gnot Gigdnal b L
avraielic, we can ecncladr Lhal =me. A 7= 9=k acety e’ o,
1hare 1o only ene posslole proton par acstylenio qoous.
AQincwe ==t & hax Sid Srobkohs, thas wevle FoJuire s-x acoTve
ANLE gITups - H3ab ey are a3ty cwe caroong 1efL Taak-
z*actihg the azx carbons for tha Bensoss ripg] o thoreZore
wes 4 susl e benzplic,

4] A-nes —hede Ape S ap isiirg of zignaloa. Zho owo
q4ruups 0 POtOnS oEd WL paighle-s

Tel 13 movw moommAri =z oWhat we BReows
[17 =“here are 5in Bengvyiie pockons.

[, ~“heos daiw Eao goouwps allacl.2] Lo Lhe henee—r=
ring, [Remerbor to4t thors are 4 -pokone to sat Li &
Auwaiblbes giewa 1o rolans — # awisbing arerwbie PRoBCONE -
I dromatlo proTon: that are replaved oy subsli_uesl
SEENES. ]

-

Wi«n =he E2lecular formula ofF ZeHap, we can 0w Craw



thrre poss‘hie sctuclres tar th-s mewrpennés

LH; Ty H
r—fl "oy - {-‘ I- le;.l.b} H
Helo_AlaL m“iaj e, F_x_,_,]_”
ATl o { B a e ¥ [RE Libbda-mylang FHLA=-2ywlarnd
Rig- 1

The sarcho sy ber-e 202 bkios 9ehks ot AaromeRic protons.
T g proguons (e Flo, 1} arw A-"Zagent L[ows the » protons
anec the d pro-an: arc nsrt to o easken czreying o mothyld
sy, wWhile he = oroboans are culy gaesl Lo czibons carcy=
ng arcmaTtla Frotcos. W2 koow that there 13 na epliecing in
Argnal b (=t 1 AbOve) . Rheretsrs afcho-wyl&ns 1= nat the
voireot stoucture. Moeb=-mylene hax 3 dillcoont upts of
arema—iz pro-ons foes pla. 110 we gan ¢liminats —his struc-
-1~ kased om o the =hce= srgument wi-h crb-a-rylens. ™he
afpumatiy prpoTeng 40 vape-xplenyd 09 ALl sculdvalsnt. Each
arorazTic proTon hat &0 noighibelima carbern carrying a oothys
gronp, Wilh ke cliizr melc™warring carlom carrygi i =i o ae=lic
Ezo=an. Therefers, Ehe Jarreot eErma*uroe azsnd on thie »aom.r,
apac—UEr 12 PRy leae.

[E" LUging zZhec camc mathod as o pact G, w2 Dowe:

{11 Theze 4re two glgnals, cSharafocrs thare are two
kimda at pro-onva. Nokc thot aigpal B oi2 Gne 3igenl ap -+
Znen Jous Feahs, = ocacrkrt. Wk can vecognlas Ldy slgmes as
a quaroes Traw the ovch epacdngs wizhis le and Irom Lta

suxret—iral iThke—ni l'}_' F-n‘!"l'i.-.'rn .

The & Fal-f Lor 3igna. a4 -3 approcxHimzl=ly & .. The
l.ll_l::lj.].'j.l: Lz r3 oL

Tl arsly ez —EI0-H ; oom 2o—
Bl banzy_~o AZ-1-H T 4 — .2 - 1
o carbonwl sempounds  o=Co-2-Hid = 2 - 1.7
b mprdroeellc E=CH : d — 2 - .3
K= van =lomirate th= hydrd=r - & groupg aezaona= there
b Al wawpie 0L 8 vicoel ot &= 3.4 - 4 (La glezhol

HI-L-H groyf rangoh .

The ¢ waluec for =ignzl b i3 apeprozxlmatel+ 7.5. The
only podaible grocusr i3:d Aromakic - Ar-H: 5 = B - 4.3,

(4" Tha halgkt of the star carva for:

hi'.jll:ll d =~ E-'a -0 = 52 .. - l..E LI,

cictal B = 78 o - A0 0 = 2.2 mm.

1

1The =zatbie¢ af = 13 b — 1.8 @ 2.2 — 3 1 1



Fi-r= Lhav> m1e sewen prolons; ael oo hos abolous =l
SE 2 Giese 1 Upwtons, we gan o allmlnate che sazeyizndn
grary 45 S poJzibil-ty based cn Ehe ayxmgumen- - a8rtk = oot
Lhi=s oro'les,

ik 2 ¥“OW SLMMaX- e :

flp Thers l: a3 quoap of 4 agudvalent paGtos2 %% SEZ
aither 2prarrpl A1 hencrlic.

€21 “Pherc ic a gyodape af 3 non egquiwnlent senkn-s E-ok
e oacemAalioo,

with Enz: mcloft.ar -wuln Sl gl oW1, we r2- —rw F1rew
2oL sk peseiinle slouclocaus

1

Tl p-ohieTo-
cuo bophonone

b nerhlowvo-
bl B R TR Y

)
I

n-n

o [
I -_-)

chy 3

db o-nethy . g, wemethyi- [y pepsg Jirle
berriogy cliloelde bohRasyl chiaride  benseoy  chla~ids

Fig. 2

g oadles and ks structusee o D elifonazted bYecauze
CZimal b 1o op-l=z Lnkd - oymidehrical canrtedt, gianilying «ho
pardé Structar=. The Arkh®» and? me-a atractiares heees Sc- mear
eyu_valoul gvowa i sralons, eosLooy, the spll--lng Suor
*haoa wTo I"_‘D{TIP'DU'!'II:.E w3313 by Tar ware -."_.':I'ﬂpll:jx. Hrfae r —heres
Atem tom poss-hle =tr-abnres;

111 poTa-chlcr oo Iz Lopliehotss
11] para—razhyl=senooyl abhloridea

Tor“her -ncratbi-n wolld e ecessary La dislinguicsh
butwugn thosg —we -Lruttures.
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