
BFFED٤ OF SOLWEN٤3 0N KINEmI08 0Y
K8TEh AHIMLIBI.

 و
،A. Taفh nd A٠80٨٠ Bhare1  لا

Dopertment ٥f CheM10try, Ua47ere ty لا egs م011 foE
4#1s, Aلأ n ShAMs Dn17eri1ty١ C61r0 TgYpt٠ و

 خ ي مرب

i-Butylam1n& reAotو w1th phenyl a4ohloroeae tate 4n

oylohexans tollo#1ng thlrd 0rder Klnot4os nly0 ه Hhon

·ths sams rE4ctloh Mas oarr18d 1n 6yelaherand&1ozan.  د

m1itura ths و ٤ats ٥4 the reaotionwae found t٥ 4n0reaBs

e the percent ٥f &1oxen 1n the M1xture 4 1noReased.

These Tesults ugrest thAt th6 Beoond ٥fde٤ term 1n the
1

Nc.1ys1E و of esters 4n d1oxan, reported prev1ouslyلإتى 

1epreeeitD e 601vent Eata1y%e4 pr00ess The ة poEElbl6

meohar4smA 0f surh p3٠r:&GeB are d1eouEEed,

IMtroduot1gn
 ين محصضصيير

١١2 ،٠ تتم-
Satchell and Se0omek4' hnve cLelmed that the anlno1yel1e 0f:eterB

beys .م,•.' the' rat guat1on (1) 1ethl ه9 ether1 مnes 4nن م%ي ""ج مع 

٠-٠-٠,2-
[sster .'[ه٠٠٠(1) [an1n[+ً4ه و] 4n][ه ter[٤ و هة-ter]/4tمو]4م 

and that added tart1ary an4nes do not acoelerate the reAat1on. It ٢?٢

£uRther argued that these obaerret4ons 21gorausly axelude ths
٣

3 cheaLstry Department, Faculty of S01ene, Un4veralty ٥f Cn1ro,
Ce41ro, EeYpt.
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possb114ty af ths p rt4D1pat4onم ٥f th ٥olrant ه 4n ath ف 4nr01rAng

only an٥ am1ns Molsoul6٠
1Pre$+ousl reporta4 'وesult ء hare hmn ه that on4و ي3«"و عه nat

d haveص been teuد aو3 إفه٥@ (,auat4on Tatss ه1) 1ea4 tو٥ an,3»0ر 

to 1ca4 ezolu61Yely, t٥ an 0zprea84on £at rder ه 1M aلأ na, aو shown
1,3

1n uat4on ه0 {2) •

-4[e٥٤٥r]/A ٤ ء xي [Eه ter][وصلادى ]
 جن

٠٠٩٠٥٥٥٥٥(2)

It waم ahamn 1n serera1 reporta thAt aeter aMlnAlys48و و ub3set ta
٧1bothب 1nter- and 4ntramaleeular bass cata1yale,20

It has been ouF exper1enee that £or the sxperlmeptAl eandIt1ons

earr1ea To٤ the n-btylau4nalys1 ot ه p-1trophenyla08tate 1nrEAt4gat4
2by Satehell and Seoaak1 th1Rd م 0rder k4net1o٤ TAy very eae1ly esaa1

detect1oi, Aheds ذه {ح1 و donbts on 8atehel1' ,oonoluAlonA ه and we

thourht 1t 1e 1nterest1ng to 1nveat1gate th ama1noly84و٥ f eaters 4n

d1Trerent solrents. The 0ysteus 1nvest4gated 4n thlA work 1nclude tl

reect1on of pheny1 d1ehloroncetate wth n-butylAm4ne 4n oyolahexAns

and 1n cyelohexane-d1aIAn T1xturea٠ Th6 6Ams amlnoly64B react1on MaD
raparted و berore 1n d1aد an٠ CyclaheIene and d1oan were chDBen beeat

they haYe alnaot s1n4lar d1eleetrlc constnnt٥, but d4ffer 1n the1r

2٥t٢6n4 ploy11 ه٥ty t 1nteraet w1th the soute moleoulee. I£ thلأ٥ bم 

M42tu4 عm tfel4n 81thor A01vent o٤K1net1os o£ aM1nolye1و٥ th,01ج٥ 

ould be expeoted to b6 the saMs  ه

Experلا onta1

MAtorlAl64 0yolahsxane and A4oxan were MAthosan, Coleoan and BEll

3pectroaurlLtY reagents grade aalrents٠ The12 p1ج ty Mas oheoked by!

٧٣ and vepar phaBs chroMatoeraphla analysIe.



 م

 .{و

Msد له، للامع ه2 لا s; @a#؟ #«هo ههشعهعe ٣a.و«ثهلأا Rم= 

d مs rltdنaت ¢ه حldفbاeoiت@م {مرot, م# T··tج1 ع1م 
٣groar1٨٠-11 يذب .هatsي مAa» iese4mع rم.٤1114 ؟ 

@bمص.ييمة #رو1ه4. ه،·٤ »?s.جلا ه e#..Aر1. م ±لا 
2b4 4areشيي& ما»تمم٠ Mg.ع. «هممbه ذee ه: MtهRي ±abر ه 

 الح' مح هدية،« «ملؤه، ف#»قح دي لامهنbو7 ممر
,ab4alwsdه1 د ه1مهلو م فه Aنs»ء eageموس ¥ه 

s1%،مديه seteعم±دم دله٤ .ولإصر0@لا ج٤٥ ربع4 يه Lك 
 ى

tpare٠±1عمم مد شظ 

Bal t ما.hLoress ولا4. 'mw4 pه pma {g مهممدلاe ع  مؤعtه
d.ومنذ lseه oeest،٢ م و4 لده ه,"p204ounly4 4مؤ!حaaeم ن٥l hanه م 

t، ى t ratxeم14 ae1ه٥," 

Tمeiمppبeم sbrm?¢ 9$ g ،p&ت abما AAme% wR1 وnst16Mلا 

garم» لآم و مa ll oportsه. e4 ف ء?عديyg±t٤ دمامؤ مs3٤!٤ دم

a. لا1٣-٥ مemm أ ،t4 و«م. ±بAosم Mبsg،لإ مYو m{٩ و

'+sl٥ لا٥farعمeo0.« ملا دA14 نu٥ ب ك11 يقو يسامbpam tasa-٥s[ه 

4r43#علا4م م ods a braقام t%.aatAs,, sm ths4و٥ م p1Mat3و٥ 
1

.psv4oarlYذ ts 4seerAمج <Iwج٥ لا 

Peduoالo Aathst1e 8aenls٥٥f3to1sAIoetmy a1و eo1-t4»٥٣٨

ttds. Hbmn٣ ?مeepg2ad M 1mdpendeeT.Me3ةمرهشم ا4 و ld·اا-م 

h٠ Rewabon 3 r444d لانو وعمهي»ادقك،. ملاما شام «ملاملالابم م» ،4

 {م ه1 وما±فخد «ه،1 مهb ة ««ه6 ض ؤولذ .بح لاإإم ملا ما»٤

 لإل هؤج4 برم رمم هلا .ماه ج»قز منب، بااإزذء ةمهد«

 ؤلا

<

4

-٥ ا و

 ويز
،

ln ll t ةبم4ع ن فلا سمؤءه سومي' عم مثمم  م .لهما. بوم
e4ه4ر إ+لإي «د ver4.ج معهE4ا msو. "وو±٢,: :ييممق دمته هه 

.٠. ء١١ م أ:ً كهور

1ns ز.ن esss «ه1 boneentrt1٠n af،م! ءع Th٣01م4 مt.لاه 

»

 -جي

< ه
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٥f ester, The rAptloMA ere follred by1r٥t order dAeppenranee؟ 

rata or appeAranoe oT the phenol peak et ,mu ا?2 The obsErved fl±3t

(٢ere calealAte4 rroD plot5 of log (4-Dدوا rdEr ietc eonstants,  ه4

ra. t4n ٥ و whare D, anA D, repreAett the 0ptlcal den51tle3 wt و tH5

ohoAen ware langti, at 1nt1n1te t1ns sr3 at %n 1nterval "t4, respect­

-٣ere rorRally 1eproNم}جلا aa exp1a1red 9re±oue13,' Ve1»ea 0t1٢٥1 و

w1ble to ± 34 r ه better.

The Knetlc data are 1ncLnAded 1u Table 2٠ Far the reactlon 04

phenyl d1ehlaroacetAte ٣1th =-bitylamlnA 1n colahezتE n%, tha f01LoR4.R

relatlon wes obta1red!

H»1[او [ممددة]= وء هم n] ٠٠٠٠٠٠٠٠٠0(٥)
Th1٩ ustrate4 ه4411 4n F48.1, hor ؟ plot ه ه of F, .٥s[wln٢ ز ة] /aل ns}و 
٢1٣e ٥ ه rtrelgHt 11ae, PHaEo slape 4٥ eqval ta « و±

MeFult٥ for n 8sr1eA o£ axperLmentA Tar the Feeotlon of ph8>yl

d1ehloroAcetRte and H-htylanlne n 0yla!iamaN?-±4czan M1xtre8 are

2apresented 1n able ؟ 1٠ In th1E 64r1%3, bath te ع0 Rnd aM1n ­٥onoEnt ت

.at4ons were held constnnt and the Aolvant ooapos1t1on wn4 Fn21enج 

THe data 1nd1oate that At cpnstAnt erln 0onceDbzt1on, thErs 4n e

mAt1o of d10zn tnو tHe reat1on AR tl٥٤radual 1neranse 1n tHE rateم 

-ycloHesene 1n th% reaettoN Mtztur 1s 1nDreAsed, then the rete ¢rentج 

ual1y 1EvelG off At h13h conoentretlons of dLoan, aa ann be obsrved

1n F16٠ 2.

01Ecuss1aN

I» reAotlan ه syate» cante1Ni1ng ths eAter and n-butylا am1ne thAre

a) ths uneAtnLyT٤)onelderedو١ re thea posslble pathweya that may bم 

react1on, (b) base-catAlyzed reeat10n ana ent-catslyEed )ه ى016) renot1و-­٥٩ 
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I4 all three patbwayA wera 0perat1ng EulteneouelY ه1 the 07erall

٤Et ٥mpresA4on ه ould be 17٥n by١

. ه ة

+ » mat[ ة][A][ [ه][غ]و+ غ]ج [«][E]٥= يا ٥٠٠٥٧٥٠٠٠٥{1)

whara Rو٨ nn٥ 8 Terer to the eBt8 ٤ و an1ne an& s01vent 4spsot1relyه 

In eyeLohorane, the oAtalyt4٥ 0ontrlbatlon ot th s81vent moleoules

absent. Aeoam1ngly, the rate equat1on {1) would bs Redueed tor1 م

٢٥٤= ي± [][ق@+ [م][E]و ٠٠٠٥٥٠٠٥٠٥٥(2)

The, ava41able deta 1na4cAte, howetoE, thAt on!} the thLna order
pa thwAY 1€ operetlng fo٤ the aM4nolysls 1n 0yolohexane, ThlE concluElon

، 9
1s 1n accordencs wlth lenRer' results' for the amlnolyBls 0f p-nitro

phanglArette 1n cAlorobenEene, where the Eeeond 0rdn٤ te1 1n Am1ne,

1٥ the only tem obEer7ed. The dbsence of the seoond order terM whgn

cyclohexnne 1s tke s01rent sugGesta tht the. Beeond order term obtnlntd
1

fo٤ the n-butylananoly81s of phenyl esters 1n dloxan repeeent8

a s01vent cAtelyEed react1on. Also the و faet tht the overall rete

٥٤ the resctlon of phenyl ehloroeoetete wrlth n-butylemlne 1ncYE0R"٤

as the pereentRRe o£ loxan 1NcreaBes rhen the reAet1on 16 cArrled

out 1n cycloHexANe-d1oxen M1rture, subs tent1ateE th1A eonclualor٠

An altemnsta explanAtlon for the d16eppeeranoe af the orerall

saaond order tem 1B that 1n hydroearbon Eolrents, suoh aE cyelohexAne,

the aM1ne erlsts predomlnantly 4n the dlnerlzc fom, Th1A 1s becnunn

hydrogen bond1ng to tha aolrent 1teelf wll b٥ leBs proDlnent. Undcr

such condltlons, the emnlne oatalyEed pathnay becomeB the predomlnent

one Thls explannt1on, although 8eens reasonable, 1n coa81dered

wn11kteLy beeause the 14near relatlonshIp of lأجج [an4ne] ٢e.[emlre]

(Fl٢-، 1} mesns that n-butylom4ne tust erlst esrartlally e±ther allو·٠٠٠ 
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1n the wonoer1 fom n ±ه1 tke d1mer1٥ forn1ر n ths ooneentrat1on
range used٠ If both Mononers and d1mers were preEent 1n Appree1ab1

amounts 1n the concentratlon rangc u3Ed 1n th4e study, .then a ،plot

oncentrat1oaه At lokerurvedه٠ wuld beو] nلم E. [A؟ ]n[4 /وز ±هو
there would be ±lowe ه percentage 0f tIve ج88 d1ners 1n Aolutlen

than at h1gher cancentrat1on٠ Fevertheless, the aata do not erclud

a E1tuatlon 4n whloh there 1s, for azampls, 16 mr' mers end 996 31M

Thls 1s cons1dered un14kely s1nee 1t would man that the bma thlrd

order rRte constant for the react1on o٤ n-butylet1ne d4ner Rlth

the phenyl ester 1n cyclohexane would be larer thAn that ob68rved
1obtalned 4n cyelohexana ana d1oxan' wer¥٥ وfThe walueed1٥xan1 م٠

£ouna to be 1.30 end 1.65 mo1ar".ee "", espect1relyه 

Conslderlng the mechanLEm ٥٤ the. soLrent-eatalyzed pathway, 1t M

folLow elther a coneerted MechAn1sm Eg 1n, eeheme I, ٥ a ٤t8pa1se

Mechanls accord1ng to scheme II
 ي3

٦4٠

R٠00٠0Rh + RMB,4 8
٦٠ :.i-و }-

 ذ -ن يا.غ -ءة
·٦.٧:"

• هاتا ،  جن:.•..
 اله و
•. خ

٩ S.٠.R١C0٠NM٠R + PhORب Ph-0••.ح ث-م 
• R-٨٠٠٠R٠٠٠٠٠٠٠٠٠٥(٤)

٤ ه

 لب
R.C0٠0PH + RtH  و+6 م

9 ي م٠.٠8
P-3-o Ph) B.00٠NEE
٢-N-٥

+ PHOR٠٠٠8

(Iه٤) ٠٠٠٠·

 م

A1 though the present k1aet1o data. do not p٤0r1de a d1rect er1dence .

to exclude completely any of these two posslble Mechenlsms, 1t 1s

£elt tHat the concerteD rechan15m {I) 1s very unl4kely, etnce 1t
 ا

1r-norns t٤٤ naEt 1mpcrtant Add1t1on property oF the aarboryl ٤,roup٠

The rollot1nr feets EeeM nlso 1n fAvor of the stEpw1se necHEn1s٥ (I.

(1) I٤ tle dlreet d18placement TechBnlEm {I) ٣ere opernt1re, 1t
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m4Rht ttf62patea ط مة that a$:tBe reeot11ty ٥f ths ester 4ncrasas  و

4n th4s4noه٥ ,fe rEActtan wmld proceed more throurh th1e pethMayج 

way 1t avolds olng ع though the ather mult1pl6 eqa4l4brlum atepA or

ths base-aetalyce1 rea0t1o8 Dequenca h م a result the و oontr4bt1on

o٤ ths latter would be exm¢6teA to be BmAl1. t٥r th8 Yery reA0t1ve

8etera such AG phenyl trehLprgaEdtAte and M1fluoroaDe tnمؤ . Contrery

t٥ thA, paraus Klnat1¢ dat٥" og the 8an٥ reAct4on 6Ate 1n

d1oIAn 1nd4aAte thAt the oantrbuton o٤ the thl order proceas

t٥ ths orere1l mAatlan eneralLy ع 1ncreeses es the react1r1ty o£

the BataT 1ncEeaBes. {11) THs abnerred appl4ceb111tY ٥4 Tart'  م

elAt1oN for the ohEerved second 0rer rate constents tor theج 
1amlnoly61A 0f aaters prerlouely reported auRgeAts ر tملا pee1bls

teNce of an ad1t1on 1ntered1eta by enalogy ta other reAot4onاتك1 ه 
10cor1es rhare suoe a 1near fre energy relat1oneh4p holds

4t1on stats {I) 4E the only one betReeN thsه the tRe1لا(1 )لا٤ 

raao tants (ester and aplna) And ths praduot٥ (aM1de and pheno2)  م

1t wou1a ba a1f£4oقu t to pers81re »hy thLs trana1tlon state rould

foaT ao muoh UOre ،Read1ly 1n nwcleaph111a subAtltutLot ±eAetloEs

et the carbonyl-carbon thea the ooepondtng trane1t4on ٥tate
 با

a£ the d1splecement o£ the alkozyl Rroup 1n an ether moleeule.

(4٢) A sumey of the 11teReture rerealE that d1reot ه d1aplecDment

meehAn4am hes not yet been reporteN 4n any TueleopHll1o subst4tut4or

reaEtloh at ep'-8yBr1a4£ed earbon Atom»

BAsed on the Toreg01ng ،argunnt1ه, t 1A felt thAt a atep%lse

mechAn4Em (±I), for the eeond ordnr anlnolysle reeot1on, 1a More

11WeLY thEn the d1reat 4splaceaent mechAniEm (I).

 م

٢ أ



96 ه

R0ferenoeB

1- 8hawAl4, A.5. and B2oohler, 8.S0 Chem هAmar و ت ,S٥0٠ ه 59,
3020 (1967).

2٠ Satohell, D02.N. and 3a0omak910و I .٠ و ت Chem. 8o0 ٠ م (B).130 {19

3- Jenks, W,P. and Carr1uol .A erع ,ة ودله ةتذ Chem٠ 8oe.,  ي و675(8219

#- Benaer, H. ChaM٠ ل0 و hv « ة53,50(1959 ة)
5- AoEs, s0 ٥٠ و هت، .A e٤ه Chea • د رذ80 و5319(1958)Boe٠ ه

6- "Tebles Toz Ident1rloatLon oT 0ngan1o Campounds", 2md، ed11on
8upplenent to "Handbook o Chemtetry an8 Phy81ee" The و Chmloa'
Rubbr PubL4ahln& Co001و ereland, 0h1o٠ U8٨, 1964,

7- Bromn, R٠0٠, تد٠ Aer. Cha٠ 8o1938{1325,50٥٠ و)
8- Roeen, l. ana 8ta111ngs .( م2 ,اGheM01959)1523 هوr ت03 ؤء ،ت0

. د

٠(Chem. S0٥0, 88, 9081 (1966Amerو .ل٠ Menger, F٠F0ء د -و 

1٥- T٩٢t ٠Jr ٠ و R٠H٠0 Chem٠ ت٠ Phys٠ و93,26(195)?٢ ت٠ An6r. CheM.

9٥e٠, 22, 1045, ,.b14 و4935}1957)40164١ 80, 2936 14958)٠»



P1¢٠1٠

F1٤٠ 20

91

14near P1٥t £ ه gأو [an [ns ا vهء [a4ه na]
fo٤ the reactlon of Phenyl d1ohloroaoatate

• ص

w4th n-Btylanlne Ln GyalohexeBو at 2505  ه

Depentenee of F, on م,م pereent DLoxan for• ٥ B

n-Buty1am1nolyslA of Phenl dlohloroacatete

1n Cyolohaxane.Dloxan m1xtureB  ه
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 امل تيمته الذماءر بابر
 اشتراك ألا.يعى

 دلا ج،يدودا

 الحوالى عاى احد ه اه اارحيم جد أحمد
 شمس عين تجاممه الجا كليه قد,الكيميا"

 و الخاك كليرو شناى كثل مع هبيييل،امين تفاض كني:يكيه أن آلى التل,
 يدي شء التفان ، اجر ونديا٠ فقيد الرتب. .الوالتا:فى هى الطافى المكسان

 ا"ثمبمه بازدياد يزداد النقاض ممد! ان وجث ه ولإلديوكان الطى ­راىمكبان
· المذيب خلط ى للديان المحه

 تمي جومب فم شاو وب مه٠٠0ي ارد,+٠٩٠٦٠- ؟٦ ما الا -الى لج هr الجا الارجبء تلا.برا، امكن قك التتا, هذه وثا"طي

 س٠: م! يد ،بثاء جثا ه باثر، ر. يوكا الد, .ء ل:مرا الاهثى ثل الد ليايتيكيه مبقا
 لعب"] يتو مةه توض ، لإ::٠"/٢ مة س"

 ة حاقر المذيب،كعامل،

-!٠٦٠٠ إلم٠٤٥ إ-:٩( يع٤ ازم:إ) ير الل وار:، متاتيه البحت وتت.حذا
 ون تشم ته اي «شنه٤ نق٢-+٤"'= ة

• مته الاجاه ولذه


