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• tbe•h pre•Rtd to ._ hp•tmot f Cheai•t:r1 of 
Vftloa C'o11ep tu pb1:lal l\llfll.lmeac of the Qq\ltrement• !or 

Che._. .. ee hoM1• of Sotence with a Maj• t Cbemut:w-y. 
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I vwtd llke co•.-•• 1U)' elMUe patttud• to 

Dr. Bowul s. Sheffel' of Che· Ut\toa Co11•1• Cbemi•tt:7 

0.pU~' tol' hl• •dvt•• aad ooutat •••taunc:e 

thtougbollt. •1• ....... t .. 



l. 

•g;agxu. 
·The p~e of thte project t1 the *Yftth••i• 11 2, 3• 

.t•Mo&thy1beun• or hemt.me111teu at an U.te.-meflt.ate for 
l•tth•l!' naeaweh.. 'h •1l'•heti• waa ourt.•d out dstq two 
d.Ulawnt approac.he•. 

One prabt• •h1Qh c_. up tn the Ckac •·&;ep of t:he 

aynthe•1• 't'11tned.ouc 10 be a ema11 ir••ee.Nh. pzroject 1t•e1f. 

·n.e 1l'-••ture ahaWe4 tlMlt .QU,• •b•tyt atoobol alkylated 
·••rlne Co 1i•1d 1 ~ 3•dtnle~1 •4•;tt$•• •bt.&tJlbeuen•; 

·. ' 

•hweat •• fo\lftd evtdei\ee t~~ the Jteeotton gtv:t.ag • p!:oducc 
wti;h p-ropertta1 •S:.!lar lo the pa::octrucc obtained by ireactlfta 

!••5 .. •b•lfl ohtnWe wteh ~Ylcme. Tbl• J.aucer ~oduot l• 
pl:obal>ly 1,, 3•dU.thy1•, ... ttWJ~•btaty1beu.M. · Wared 
&fe¢CroacoP)1,vA'P<>'# pha" ~r:•c--cy, t.Tefractt.vie iodtcea, 

t\llca•t.01\t, cool.~ c_..1 and ogldaClont p1:oved tbe•• 

pcod.uot1 u be ldeotl.ca1 ••c•p• fo~ purlty. A c:oq>e.riec:m of 
tQ••e --~ snowed that 1911.•b•tyL ohlctl'itN gave h"&b•c 
ylelde aad. • hta~¥ d•mt•• of purltJ. 



.. 

2. 

f1eaotd Syotbut.1 of 1. It J•tJtS..t1111....._ 
Method fl. h•lkta 

+ 

J..'f· II~ > 
m- 'tfyli.tuc 



3. 

Plannecl Syt\the•ta 112,3•t:rinteth;yl~ene 

Mect.o4 ;2 • lg•tay 

' I• 

(ff~ C\OCH1 

C. (CH1)3 

1.2.J•t#t.rnetbyl""' I• . 

!5-'J!G.•&u.cy1beftleae 



4. 

Bauw (1) 1n 1891 <lld th• 11\ltlal work • thia reactt.<m 

wl·th lbt •yatbe•t• of 1,3•dtatbyl*S•Ja!S.•b\lt)'1benaene. Re 

:t1as able•• 1yntNlslze the 1,3.S 11..-s: tn two wa7a. 'l't. 
!wet way tmrolved the t>oilbta of l'Mt11•ae wt.tb l•Ol>\lty,1• 

br•lde ·tn Ube pw••••• o~ 1.umiowa ohlorlde. A!tet: t'epeated 

Caeiional <llttlllatlou he obtalMd a ~c.1•1••• l.tqW.d whtoh 

bo11ed at; l00-202•c (747 •·•·>· Uatas the •amt proc;edmre 
•Jt•ep. for eub11ttut.i:na S!ll· "b•tty·1 cblot:ld• fot' tsob\atyl• . . . 

.. . c. ri~ 
·f~-~- .... CJ _._ 

I 

c '"'~ 

He wa• abl• to J>i"ov• uhe tt;.tJ'uctu.re of dl.t.• 1.:t,J l•oaaer 
by oxldlalqg with cl'ftOmt.c etd. and by nluatbtg wlth fwotns 

ui.tJ:le aol4• tn. atdi•\ftg be fou.ad wo •ct.de. ecned. In 

oa• 0a1e he for.ct 3•5•4t.met:h)'1beaaotc aetd. c6N.3 (CH3) 2. COOK 
wld .. c:h matted at 166•0 •ftd la anatbet' Cate he iOhled. trl••io 
acl4 t6H3 (CQ(lt)3. lU!t 4ed\!Ctecl that bo1:h acids have th• 

·~-~~cal 1C•uct\Q'e 1,3,S al.\Cl cberefore the b~tyt .leae. 
,, .,...t'tl.eal. 



5. 

NiWatt.na wlch .... n101rl• MU ... hlf'111.c ... , 
ta • w-."4tb, be ,..,... tb• atlttl11"rded.w1tw Wbloh 

... , ... .....,.tal11-tlcm ··- •1--•1 )'i•&.4-4 ,.11.-..1e. 
lit·'· . 

ftedJ.• otr1•Ml• •ttt.aa ac tto•c. the -. • ._.... cau ttie 
2•41·6. JMlUOM on t\\t •1'41• ttl.W41l t• e glaetal · 
actt'lo ••t• aol\ttlon •t• 1-., td.«rt.o aeld ,.., tba 
._., •• ._l•ll• *lob dt:o ffOIYllAlltuttoa ,._ 

etoeol yleJ.Cd vhl•· GCY••t• 1111.t,i~ •• as•o. 
In iui. t _ at\d Ca•• (t+) •••• •t.td\ the tttNthJl• 

~.. ..., found •• , litl.eh)'l.t.19N-. 

..,,1) by JU•• nf&.JiU\I VIAG.6 wi.tb •1•tnm elorld•• 
. ._._., •tl\11 tt. · ·u.1na _._,l chl. tde -4 ·•1uatlo.a 
ohl•S.4tt, ,ulcltd . ' 112,s•us..a.11...._ • 
. . Vllda (13)··to ttH a1 a·1~ c,o •'- lt31-4l• 11• 
S•J81.-.wc,1.._.. •t, .stl!··••tY1 •t•la wltb 
.-.,1w. la wuc-4 ..,1 .. wtlh •··buq.t ohlowlde ta 
Ube I*••- 01 •IMilla. oblortde lo: l••• ._ a of th• 
.......... sm-~-l cbl•l•. wbll• ._.,,., ... ...,. • .,.. 
Ml.OV JO•o dl#lt'tl t;.bfl •U~, ftUllOA+ ttd.• MdtN •• \lAd 

bl BlPltt1 •· 
lit ltJ9-. ·. 11.Ptttapl• am lad.th ( ) _can •• th4I 

I ' ' ' ' ' 

qMM•l• ~· l,)"11 Ch11•4•lltll·•butylbnMM \liq..., .... 
! < I 1 , , :. , ,, \ • , 1 • '. 

w 811··~1 atoobol.t. ti._.,... of..,.., . .irate 
h .,._._ ·•• ..-4 • ceawewt Che 1.s.• 

ii_. C• b lt3•5 te...-. tblt •Chod WI a ii 



6. 

and J.• desc'l'l"-d ln the _,.fttaen.ta1 eectloa of thi • 

••• u. 
Maut'l~• J. SCblaDr (J.l) eanied Otlt th• 1y1tttbe•1• 

d. 1.J•cH .. ••h1t•S-,UU.•bu.tylbe1:1cne Wtll\l r'MJ1tme .­ 
.!l!'.Ai·•bucyl obl-tcle in the pset•M• of al.umll\we cbl.otrtde. 

•••t• h• ,obl.ew011ltthy1atd u;al'fll8 f...-1uhy4• aad hydtoohlcn:tc 

utd g,lvlDg. 1 a3•tH.•tb-yl•2•chloro•thy1 • S•Ji.W. •buey1benzene. 
" ' /~ 

The ttat. 8M:P wa• to 1-4\lM U'he d'l10S01W#h)'1al•d preduut . . .7 . 

wS.t'h cine dut: &f\d. 1od:I• hyd¥'otd.d• glvtng 112.J•nt.•ChYl"" 
I . ' ' 

be~•· 'th• ttui.antt. ec.ct.l •t•p wae eh.e r~•1 ol ehe · 
.Se,l',l•""'b\tt.yl. gl'OQP• Thit 11a• ....... utlllg lt.qt&id anhydl'OUI 
bydrot1<»d'·to acid bd. 11-.ytene low •qlil11tb1Catla. 



7. 

lllal 
tati:<dvcttcm et lb• £ta•butyt atCNP Ii Cb flx•t ••P 

lt W 1Jatit IOI' the wbol• eJft••t.a "-a.UM it bl k• Ml 

•11 Che pcttlt:la\ iC OCf#Utd.-.1. "8 tb two «d~· potf.t'­ 

a• Mll. !be Jil.G• •b\lCJ1 gfoup ls Mti.1y t~ Uil l'e­ 

awed fr• &'IOmltl.c t\llel•l •tthcmt dta Ul'bt e>th• lkyl 
1\dlt lt..atl (11). tc a1M &otlwue the auiolets twarda 
r-.lbtW aub1el••tloft __,,la tbea po•ht• adjtleent to .... 

Meddtaa t:• cbe pwoc.aure u."ltMd b1 1.1.:ewao I.ad 
.,_,,.. (6) Ch• i.,. U.Cbpl•4•alkyl~t ca be prepq.a 

••• .-.,1.- ..s •• •Rb.*' t t.. •• peeenc of 70-·851.. 
•uU•t• eow.. ~i• .,. . .._ lt •i.tt.eebt. oalf wbeo .ur,1 

' ' 

.--. u ... ......., • c.nl•1'1· 1.J-•s-•r1·••111s.• 
. '·. ~ ., 

... .,1 ....... ..a .. wtlh •1et•ue cblot:t.U 11__.1 ... t 

1.s·•••1•:5•Jld .. •buc,1.._. •• 
la -. al·•-*''-'* •••• ta ni, OM PHllloa 

.,.. •ad Iha• t• pu&•S.• "'°• the ehl...,lhrl c1c1vat1,,. 

1,,, eae111 ·••-' l•vla& oa1y ·tt. .._..l of • Im·· 
b\lC)fl P'*P Mt•• dlte ._..Utl•M l• oblal.Md. 
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'Rfllll9!1Alt 
1 .. 1·•&•ltll.L~4~tu:1,.~Jcl\ert1t1a ,,, > 
tN t•• .-.,1-. (7.SOCo) and J.m.•btt11Yl •10Cbo 

(llO oo) wt:• ~ aw.I It. ll••lc plum lo an lo• l>aeb. 
A UlttttC• ol 1050 CO OOtlefttnt:e4 81.llfct.o .old · 220 ee 

et, wa._. ••• ad4ed UlQS a CVO hwa' pe1t.o4 wbll• c 
IOllltloa WAI flifted .... aleallJ. TM 8'l1tft '88 

con~ I• •'&hteell a... et w.. ....,... .. ,_.. The 
tlJ18l'MI: 1.,..-. •• ••P4ftlM1 wan.I _..,..tedl, wlth water 
ad dll•M at.ttaiet.. .Wt«! and •1•eill.S taa a ool wltb 

a ~lMI')' watett ~-•· Thoe wat ao noC.t»1•1•' re• 
aotioa DOW·• .S.ueocel ·••lOI ch• w J.• r. oct.on. Tbt 
lbat babb-. dUtUl.u Cld a••• ttw followJ.rta _.•wlt•s 

116Silm,IQ1 
1 
2 

J 
4 

J 

u •142 
142•180 

180-·210 ' 
210-222 
222•2Jl 

Sloe• ...,..._. ttOo. wa ft01r. r:lhl.._. with •• 1•tr 

ru•• • .,.... ~"-' _, ubt••• _..,- t1:ttatt ct 
'' 

001\l'M (lt 11 )/P,tt') 88 aaed. A boa vat al• wnppecl 

1~ -. ol\18\ t k•p tb6 col at · •• t:wr 
'I 



9. 

or tbe w,pon, ·c.tltlt.lltas ov••• Tbl• eo1'1tM 1•• CM 1011.­ 
lqs ••"1•• afC.'1 tef••Ci .. ct• tm• fl.••• •t= of tcatd._. 1 

lf!AQ,llllL 
lA•!. 

JJ\•2 

lA•) 

JA•4 

l!4WI! 141111.!i .. ii·~ 
13t 11 •• 

llt-141 ·'. 
141•200 l .2 
t0f'r'210 .4 
il0-140 1).4 

TM aec-4 be.Cob wt p .. · Id Uhe • ._ wa1· aa Che IU'•t 
~tob • nwtppt4 of ._. •• -.,i.. wt.th tbe ·~ eked 
fi•1u.. tM fttactle U.-4 of • .,. It••~ batch•• added to 
·ub. ••• '-••b a4 bOCh 41.•ti11e4 ln a 41 • 1/t• ol 
"14ke4 wldt.1/tt• •CG-inl••• •••1 hallcet. Tt.1a fo1l•lo& 
Ct:aotltllf--. _., 

. DL\m:mi &. 191Litll Wlll.~1 
11-1 
Q'i2 

2: •3 
18•4 

28-J 
21•6 ........ 

·iflFUI 25 . . "s) 
1.tttlO 

,l..492.0 

t. 925 
1.4933 

1.4930 

1.493 

191•200 ' 
200-IOJ 
tos•ll6 
tot-208 
t•t09 
~240 
l40- 

o.9 
!.J 

'·' a2.o 
23.1 
14.2 

16.7 

Y•UO "''irll• I• •11 tra t1Qft9Jp:>t•66 vott• col\lllh 86 volt•. 
iftee lwaot.kmt •· 21-4 ad 2B•J had wefr•o lva tadioe1 

el••• co Cha .t,3,S 1--• 10 ..- ·et Uol\W«W• wetahed 



10. 

o• _. dlltlli.4 t.a a e-.eant.o -~ 001-. (75 theOI'• 1ca1 
ptaua) Cow lad\• •.,uJ•&t.on. ft• !oll•Ut& neulu wn• 
o-.lMdr s. au• ,aa• 

"the .lvu 1 .. t1oa vu uwcW out ewe• • ee da, 
,_, • TM cot-· •• p8 oa coul ftflu ·wha una1:"1 .. 
lt.l~ ti. eoluue •• M tocat weflu , ,_. d.l4 
a• ovec •• ,._ la troiton • 4. 

the follow . antft.ea..:ton wt.11 be a.ct «or W.clfyt.u 
am,1 • =~o.ac *hlt · b1la. 

'"' i 

' . 1.1.1 ...... cch .... 
A• l t ,c J/4* ,,_,,. paohd ool! 

. 1•4t· . 11: . 1./2• J./32" aQlftle• ttMl ha11CM packed C 1 

· C• eonc•• ttc·* Cio (JS t:be•••'-1 La·•> 
· ·UULD M &JIEYalOI . · ·.· 

, .. 

' . 

ot -. 1.s~4 ,.....,~- !bu ··u •r• dwlac~ont tr• t:he 

·ph)f•t.eat eoa••tl· of-~ 1.3,4 ,,.._. eccuned. u al•o 
._.., Ille et.mt.i.t• of 111 t*o6»t "' h Che eaooptloo of 
,_,,,. D M~1'• e~aedlf P'*"• l,S,I le0'191:. 

1. 00011._ ~•- 
ooel.laQ ouwu •• •de fo-t · taq.1• 24•3 and 

· lg.- · '•. • l• 5. t.om the ~me c• ool . • Th# 
•le• vna ua$d -4 et.n$d ltttlt la a l tl ••tto 

·a 3d. Cl•• 





12. 

CRAPH Jt1 G!W! B. 
Sa.ple 2c•3 ltl 

Time Temp. Tl.me Temp. 
C1•02 ., (seq). •1 

Q •18.0 0 3.0 

l.S .•19.0 lJ -3.0 

30 •21.0 30 -7.0 

·"' -22.0 45 .i:lJ.O 
•' 

60 •·23.0 60 •11.0 

7.5 •23.0 75'·· ""19 .• S 

90 ·23.o 90 -11 .• s 
10.5 ·•23.o'' 105 •L7.8 

120 120 .... 18.0 
' ', 

1~5 135 •18 .• 2 .,, 

l;JQ ~ 150 ··1t.o 
·16S 16.5 •20.5 

.:~'. 
-~·; 

•' .Y UiO ·· ' ,,, .. 

.G!Af! it! 
3:1 

Tima Temp. 
'§ec) oc 

o ·•19.0 
15 ~20.s 

30 -22.s 

45 -21.2 

60 •21.3 

75 •22.7 - ' 
t. 
' 

90 -as.o 
-21.0 

•29.3 

•30.! 

•31.0 
" 1 .·f~. 1:f 

16S -31.0 
,,. 
180 ·29 •. 2 
195 •21.0 

' ' '·210 -24.7 
'( 

225 •23.2 

240 •22.7 

255 21.S 

270 •21.% 

285 -21.2 

300 •19.S 

SalGPl• 2c .. 3 ahowa a melting point of •23.o•c from the 
gw•ph(Se• c~apb fl.) Thi• t• quite fa~ f~om the reported 



• 

..... 



) I k..l. 





16. 

melting point of the 1,3.4 1 omar which melts at -3l.0°c: 
(8). The 1,3.s 1aome:r: melts at •21.5° (8) which shows that 

the 1ample 2C•3 ts prlmar1l:y 1,.3,.5 with a emall amount of 

impurlty which lowered the melting point. G~aph 12 shows 
my htaple 2C•3 wt.th N1gr1ny•s in a 1:1 ratio. Nip'iny•• 

put"e 1,3.5 melted at •t7.o0• Tb• 1:1 ratio melted t 

•17.s• whieh ahowe that liY product ta asentially t same 

•• Nigrtny•s but a little le•• pure'. However .. sus the amount 
of my '. ample increaees 1 the amolll\t of impurity i;rtcreaae , 

and thl• account foi: the lower melting point (•21.2°) in 

Graph 1}3. Th1e ie 1t111 above the literature •1ting po1~nt 

of the t,3,5 isomer. 

IJIAUD R§C'l'RYM 
The same spec ti-um wa• obtained for both my sa 1e 

nd Nigir1ny1s. 

£m11?A1IQ!S 
OKidat ions were ttr:i,ed by Ntgr1ay ing both dich:romate 

and permangaMte as end.di.zing agents. Seve21tal trial were 

run on both my sampl.s and NigJ:iny•e with hopes ot obtain1.ng 

any of the follow1ng.ac:Ldet 

<•, 0 cooij u •oC-0,--" (( ••c 0 c.o•U 
C(C H~), c ~c Ki) C.OoH 

5·.~. ' ·.butyl·. 3•metbyl• s-~.-buty\ tr aic 
L•iiiiiOic acid · ls0tifii111c acid acid 

Altbotigh ny· trials were run, none· of the a ove 

acids co\lld be teol t 4. 



17. 



18. 

!mt!ONltMZIQN (!) 
The nttl'atton ••• '1''1.n on Mmpl• 2C•3 using a 

uetbo4 tlsrt11•~ te the 11lt1rau1on of ma1ttylette. The reaot:lon 

wa• cawi:t .. ed 0'1U ott CM atlci:o acale w.1ng a JO cc three 
aeQk.ed flask equ.1ppe4 wt.:th ••chant.cal etiner, ther-mometer 

fll'ld a Gf:'OJ)Plt\l futmel. a.aeel.7 2.68 F._ of the eanwpte 

wa• pl oed in the ftaak alq w1Ch three g-.:atnt of etlc 

•fth1<kt.de. The seaction mi:xtl#e w•• cooled below io•c tn am 

ice balb. A s•1'1Cion •f 1,. S1S gi:a • of f i'R8 nitric acid 

ltt l ar•m ol glaoial aeet1c eQi,d aftd t g:tam of a¢etic 

anhydride •• addect, wlth ett.n1q1 ov r perlod of forty 
tdnute• wh11e tibe tempeMlta'e wa• kept betweeft 1J0 a'tld 2o•c. 

Atuei: the addltt.on of •tva tliUto ac:td •o1ut1on waa 
! 

oomplel•, the t:Mct1on m1•ttm"e•• allowed to tit ovemight 
. . . . . 

at room uemperature. The fla1k wa1 warmed wlth 1t1rrtl\g ta 
• watet: bat:b to so•c •• matntaiud at thia teq>erature !01: 
cen tnltt\lha. 'l'he cool.a tteact10fts wen thea pe"1!'ed al.owly 

tntzo 30 co of te• wate:c aftct ttltted, Ali>out 15 paroa of 

•<tdiwo ohlot14- wu added and the aqu.eou.• 1a1u wae 
' • l t ' 

ctoc.aated a.a atraotei ·wt.ch 200 c:.e ef Cher.. th~ th•i: 
layer wa,,. ut1• to tho ~t1ro reat.d• and thla etheral 
aob,Cl• ••• waabed with 30 ec pftti.OM ot! t<n sodium 
h,4J:oJtlde '1U'li1 th• watel' ntract was cU.st:iMtly . lkallne. 

Tb• ether·••• evap•ated off w.ll'tl a.sceam th. The reatdue 

was tte•m dt.stUled and the ptodc.act co.1lected. Tb c;l'y•U1• 

wat:e reo~ysiatli.Ud It: •t.hat\01. Th• C1:Jatal melted 



19. 

7t• • 11,Qo. u. 1&a1c1 -. an. 
-.,1. ac•t 

~ llil11llll ll&fl .. 
0.0211 
o.oi.as 

Metia ....,.... 1.11 8 
laepte 2C•.J 1.00 

ihlo Mld (1 ..... ) 1.tf 
.u.11o ,..., a.co 
Aoett.. ~.. '·'' 

0.011 
0.0123 

o. 012 

ttetMti• • ~twy l2. 11~*'• 4W t:h9 ....th'aU 
ut.91 ._ .._ ~-- tMt diff.,.al llMMfttt of nMhftla. 

a. •t.• ••t.Md1a rut• ot t&. •• euww u *• 
_,.calllMllea will\ .. ft.-t.. a:)t1U111Mtlo0 tl · a 
M •. 1. of Q••Jt•o • 

...... lf>iJ 
lllGall 

1,s.s ,__.. ...... ., ..... 
~L1··· 

1.61. 
J.00 e 

.,..... w , .... , 
Acnte . t4 
Aoette MhJ4rl .. 

l.$7J 
1 •. 000 I 
l.000 I 

0.021 
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n. Jou.net oc waaatc Cheld.•ewr (3) uacrtba• 
___.,itwatt.• ••a •1 of C*OVba * ••c•hf• oC ._ ' . ' 

1•'·•' 1...-. ~ C.ttwatloa itl Cid.• actlcl• wa• ctld.ed 
.- .,., a. .,. wa•t.loa• l ued. 1'heJ aoc • yt.1• 
;d' 61l 4ftel. a p#od\lCC wbleh mel•d at 14••85•. 

Slue• ., 1t.l4 ,, ol ..... tttattoa p.:odtacl lt low 
Ille_., tbaC I Ma MJ le tb&C ..... ti 1131.Sl,,_.s 

..... t. !be q ... ttAn •f •• pt#ltJ' of ... ..,1. tilll1 

haw to be •IHM'l bf ••• •••• or ._i.,.ete .m •• _,.,..,... .... ~,. 
Dtl6stm11BPAI 
th• 11t•••tta:'4t val•• ol .._. refi:u11v• lndl•••••• 

t:akel\ at a P"•,b1• _... of tAeatUtoati • tQe nf•actt;t.ve 
1.- al, 21•0 lenr the l,3,4 ,._.. l• 1., 90t. Tba cetwacct.ve , · 
.,.._, •• 251% I• the 1.J.J l•omH' ta 1. 3J, a. erao's.. 
11•1, noll. l1'4910vu ..... t '° b• -· 1.3,4 l•omll' -­ ••t.tlC• fftQl Iba W.p01f pbMe .-~ "'8t lt: vat DI 1.>.J 
ta .. w •I.th ,_. ••1"°" (•rl·1; "'' t,49Jl.) The tP1t1leM 
••• not .-o=• .f • Iha lw ••fyacu.lve ,..._ d 'MtlPl• 
21~1, hr• dgbt potalbly be tome StU.•b.ue11 aloobot 
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(nD2S•J..38$8). Thi• l• pitobably very unlikely. Thoae 

f1raotl0tls above the 11eft:active i~ex of the 1,3,.5 l•omer 

had small. &tDO\lnts of high boiling impt.U:itlea tirhich showed 

up on vap01: phase also. 

GAS CftB.QtTAWMf!IJ 
Cl'n:omatog1taphic roethQda have been t.l&ed. aince 1951. The 

•h•o1'1 of separation is based on the fact that the taterial 

co be sef18'tated dtstributas 1t••1f between two phases. one 

o:f which ia 110blle. The stationary phas l either 

11qu1d ol:a •o11d and t.be moving pha•e is 'a·ltquid or a gaa. 

Gas Chr<>rnatog'taphy 1$ so named because, the mobile phase 

is a gaa (10). 

Gaa Chre»D8tograpby sepa~atea mi•ture• by retsl:db'lg 

various e0111p0nent• of t~e miature in the stationary pbaae. 

these va:rloue component•·are retarded 1n the column by 

their interaction with the stattonaf.")' pba••· Each component 

remain• 1n the column for a certain J>$14'iod of time• called 

i:etentioti,. before it paeaea through th• reat of th column 

aJUi xeache$ the detector. The dtf f erence in partition 
coeflielentt is the batt.s for gas•liq~id chromatography 

and th difference U. a.baorbtion coefficient• la the bas1• 

for gaa•aolid chromatop:•phy. 

the carrier gas (moblle pba•e).us should b almo•t 

completely.lnert to the etatlonal'y phase. It·aho\lld alao 

be different from the vapor o! s_ample• being eeparated. 
A gae of low denaity and high thermal conductivity gives 

the best sen11ttvity. carrier gaeee u• d. are hydrogen. 

helium and nitrogen. Both hydrogen and helium are the 

· beat, beeau.se they meet the above atandat:ds. Helium ia 
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••t oouaoolf uaec! baoause of cu upinlve nat:•• ol 
b:r*' "· 

1bese ••• ~ ebolc•• whtch eoul• WJed tor: the 
1utlGMQ' pnaae. tJeM-calt • tb• IS.wed lJhaM whlch ta 

' 

lnvotaci.1• at opel:•tS.QB t....,_.acun ls t.et. Alt:ftO't..m 
blab tpc 1ubt.._.• ebould be •ppl'opxrlat• hue, 

tow•e>l.eculal? wt· t: •'*t.tance• haw low Vleco•ttet s. 
lmre& • col\lll\ fftoh'OCY• Tmnlo.ce. • compr t. be1~1n 

both facto¥• (bt h 1eeula welsht :atm. 1 vi.ecNlCy) · t 

be .et•~-. 
Altew cu vapol:f b-. ,atud ••OlJlb d14' ool · • ch.-y 

aacb th• detecCOS" wh.tch .... •• • cac•M. 
selNlt• on ,.,._.. Th• fetz•ccor •bcM.tS IMw (1) •• ·lgh 

_.lttvlty •• po•albt (2) qatok reepoo1 10 a. co 
•u;a all cbaoa•• tu wpm: cono•••t1 at\d (S) llaea 
......... IC • CM1d not 4 .. 1:1:01 0# a'bl •b1 vapol'e l 
••• wy ue u; be ••'PPed ouc dtttr paaeloa eu the 

4et:ect.i11'. 
11Utt.v• ••nlt• •• o ta!Md . compntag the 

..:et• 1' cl• of an untm..a aub•caao• wldl llceutc• 
tr•"*t.lon ,.._, or ~ •ub•U.•• r at .U r 
temperacun. 4M tn• of col • The flow moat• be 
kept o eunt dnc• lt •tfect• Che .. ee.m~ton ti•. b 
~acure ts~ ~tant: atec• • 1• c: ~ lft tettlpU'acure 

will ..... a cmaase tn ~•tectt.on ,. t th• cm.tu of • 
e Pdkto • Bllllt' .-,- traot,,.._r (mocle1 l •n) 

• UM4 to aaalyae eba t'auiot. e 1 a<· 11s yeol 

• 

ta•J,o-M) •• waed. 'lble o 1Ul\ll 1• a ~at•l1 1U' 
geaew•1 ~ .. colu.e I• l t_,.•tur• ·nttoe 
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QHlQ&S!IDJ!.LAIIQN of 113•dtmethy1•S•gn. •butylbeu$ 

'l\i.ro •tbod• -.e U8ecl. ,fo.r the chi...,..tbytat •• 
the ft~-. oa"led CXIC by Cat:pene. (12) and Che aecond 

by Nauta and ns.eneke (7). 
One mot {162) of the 1.3,5 l•Olal'• 7S g of 

40I for:matta. d 200s o! conr:4. bydrocblorlc actd were 
mJJced and W4't1Ded to 5010. Then With COllU•tant: atlttltag, 

4001 of e<med. sult\Ul'to act.d •• a4ded. Afte 5 3/4 hr•. 
'I • 

tu ~•ctloa ••tur• wat CMled. 'fha layers wer:e a pareted, 

the acid I.aye •tng dt1ouded •tld lh• otly lay• •• 
·wasb · unt.11 f~ee of acid and ~U•t:l:lled tn VU\30. 
!11&1. 

Rt6SI!\t!m 
1.3,~ ieomel!' 

4tn, IOhltlla 

Mel (COOQd. ) 
ff.a o4 ( conod. ) 
Dl§t&W:f!ISIJ 
UA£flil! .IP• 

1 
2 

J 

4 

s 
6 

~. ,1!8! 
1 .. 

tJg 
•' . 

200 8 
400 I 

1 

94-95 
95-100 

100-1.12 
J.15•123 
123•240 

1 ~ . 

1 
1 
l 

1. 
1 

yt.•1d -10.7 

' .. :· !4.J 

58.1 
2.6 

l.J 
10 .7 
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In the second method of tbe mole (162g) of the 1,3.s 
iSQQJel' wa1 J:Plved with 583 g of coned. hydroc::h1oric actd and 

7Sg of 40% formalin. The reaction ini•ture waa stirred for 

twelve hours d\lring which time a steady etr"8m of anhydl'oua 

hydrogen chloride gas was passed through t:~. The mlg:tw:.-e 

wa1 kept at ss• throughout the ~le reac:tlon. After 

twelve hours the reaction mi~ture was cooled• aepar ted ad 

t:he oily di•t:tll.•d in vacuo. Two vacuum distlllatlon1 were 

oa~rted out since the £1••t column did not give the de1lred 

lractlcmatton. The second column con•iated of 1• • 3/4" 

packed with 1/32" stainless stell heli.c s. 

~HlPt'l'S ANR DJ§GY§§lg! t 
™Stl!lti l«• .. Y§ED g. 

t.3.S 1.somer 
HCl 
401 fol'lltllln 

162 

S83 

75 

1.0 

19.6 

1.0 

lft PIU'.ILJ+TIQN 
F:RACT:, NQ-& 

J. 

2 
3 

4 

2.,.t DISTJl,LA.TIQN 
All the •bove fraetions were redist:t.lled ln the second 

vacuum aet up whlcb was described above. 

TIMP o mss. . ' c 
SJ•lOO lnn 

100-112 3DD 

112•120 3mm 
120•144 3mm 
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'f!lt\£1:. tJ9. 
1 
2 

J 

• ·120 

120•150 

150-~80 

mu 
40 . - 38 

32. 

IL. 
2 .4 

19.l 

19.0 

·?ht rematnlag rt at.4t• (·fi:aetton #4) wae r d aad 
d1etl1led at at 

!Wlia N01 

4•1 
4•2 

Dltl·•s 
lS0-.218 
218~242. 

242• 

.6 
J.S 
3.5 

Tb«• w•• no yte.l4 OQt: of • pOfelbte yleld of a t 

11& i• ~eported .bY (.S). 

10 .th• first thocl rnoclon• t12. J re •1 t pur 
1,J,•t.ttmatby1 S•$.111·.· btatyl~••· Samples 4 end .S 

"'" la.~ t~4lat.e rang • The pwoduct wa• c llcetod 
in th · lae1t lcaotlon (f•aot1 . #6)11. Tht• eoon oiyttalluecl 
•• ON, ,whlt needl•- ~ i.k · c1,y1ll.•. ·TM aet 1 1 Ii pot.at 
11 27•,(12) at:ad tts bot1i.na •a.age 11 120-121 •t (12), 

In the tecc>M•thod a1t·firactloa• tn the first 
dlatl.llatton ware coat d.Mte<l wt.th .the 1.i.:s teomer wh1r:h 
was th• r'e••cm for aw1t:cb1ftg·OY r to the eecood col 

rnottoa• 1 •3 .. or th• second dtettl.lat1on '1e'W• pr 1.tl.y 
the 1,31.5 t.somer. No t:tytt41s well:• lned t.n •1·.fr ctlon. 
The o-ry•ta1a.ob1! u.d were fTom the llquld balng di•~illed. 

• 

rh••e we•• fo~ 1n d'l !laak ovewlgbt, and take•,. 
o~• C.fon ta:.• l'- t.d wae. t • The· reeid• whS.cm bot.led 
tn a sa • of abo\St 3~00°c •••a v11c0\d oll wbt.ob fOhted 
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ct:ystalti on 1tandtng. Slnoe this wa1 a condeneation reaction. 

foi-maldehyde helped to joln two r:1ngai 

Tbes method• of preparation were followed exactly 

a tberefot:e the ~ilelda ehould be llUCh bett;ef than they 

wer. I can Chink of no rea•Ol\ why they did.ttot pr uce. 

' ' 
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Thl• ewpertment ha• 1h0tm (1) that the¥e 1• a 

dtecrepancy to t1'e 11tewature as far aa i•~• obtained 
and(!) that the ri.-tedel Craft1 naettoa walt\g alwninwn 

oblot:ide gave the blgha•• yield• and the blghe•t d•ar•• 
of pwrt.ty. hoof of at:ructure WC'Alld have hen more 

conobtalve tf we. had aome 1.,3,4 t•omr. Th•• la no 
&RpJ'.aMtten why the chlorOG!th7latlon• did not give better 

r 

,1 

of time the end prodw:t, l.2,3•trtmetbylbenzene,. wa• not 

obtal•d• 
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