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MRODUCTION

Many biologically active compounds have been found to have the

general atrueture (I) in which I represents a hetero ate- (1).

44-0-11: C‘OH,OCH,CH.KR.

(I) (II)

flex-bet and Johneon (2) prepared eeverel diallryl-ineethyl

naphtth ether-a (II) ahioh were found to poeeeae aarked local ahea-

thetie action.

Thie theaie deaoribee the preparation or two gronpa or iacaerie

dialkylnimproml fl-naphthyl ethere (III ,IV) . Beth groupe of in-

am pone" the dialkylalinoethyl other atruetnre but differ in that

a methyl group ie attached to one or the other of the car-hone of the

ethyl residue.

{Hz$1003.33“- fi-Cuflvoggc’fifi.

(m) (n)

Teate have not yet been carried out to determine whether theee

coapounde have local aneethetio or other pharmacological actions or

to «spare their activity, it any , with that of the ooapounda prepared

by Berbet and Johneon.
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HISPORICAL

Aa mentioned in the introduction, the object of thie aork me the

preparation of diaJchlminOpz-Opyl fl-naphthyl ethere having the

formlae cun,oca.cn(ca.)m. and cwa,oc3(cn.)cn.un. in which the group

an. aae (a) lorpholinyl, (b) piperidyl, (c) pyrrolidyl, (d) cumi-

anino, or (e) dinethylanino.

Inorr (3) haa prepared dinethylminoethyl phenyl ether by reaction

of phenol and the hydrochloride of dinethylminoethyl chloride in

eodiua ethylate . Application of thie

cape. + (ca,).uca.camm1 --o c.n.ocn.cn.u(cn,).

procedure to the preeent problem would have required the preparation

of ten different dialkyl-inOprOpyl chloridea (n;-ca(ca.)ca.01 and

a.n-ca.cn(ca,)cn . A procedure which would reguire fever different

intemediatea would be preferable .

Wright and Moore (t) have prepared og-naphtkvl alkaline ethera by

refluxing diethyluinopropyl chloride with naphthol in alcoholic

potaeaiun hydroxide. Thin method ia an application of lnorr'a procedure

and would liked" entail the preparation of many different minopmpyl

chloridee aa internediatee .

film and Eotlauf (5) prepared dimethylaninoetlyl /s.ncpnnw1

other by the thermal elimination of carbon dioxide from ,3 onaphthyl .

dietwlaninoethyl carbonate . The letter on prepared by interaction

of [3 -naphthyl chlorocarbonate and diethylninoethanolt



(1) p-c‘onm 4 coc1, —-e {a-cwawcom

(2) p-cwamoci e- (0.3.),mnpnpnafi-cwawcoocafingmfi).

(3) p-ccoacocoocwnwcafi.)e—a fi'cioavocHeCHe'(°eHe)a + CO.

Here again a large group of different animalcohole (mucngcnpn

and n,nca.cn(cn.)oa) would be required as intenediates 1: this nethod

Iere applied to the problem described in this thesis.

Harbat and Johnaon (2) prepared a umber of d-and p -naphthyl

ethera of the type c1oa,oca.ca.ua. in which the group JR. me

(e) lorpholinyl, (b) piperidyl, (c) diothylaaino, or (d) dilethylamino.

Their procedure involved the fometion of oh and p-naphthyl bro-oethyl

ethera hy the interaction of ethylene dibrolide and the naphthol in the

preeence of sediun hydroxide . subsequent treataent of the bro-oathyl

ether with various secondary aninee in‘beneene or toluene solution gave

the desired dialkylaainoethyl ethera . ,

(1) cue-,0“ e 03.310114» ——e cpamnpmr

(2) ctoawchapar + 3.1m -—> c;&,mapn.m.

ipplication.of an analogous procedure to the preparation of the

ieeaeric brouopropyl naphthyl ethera was not practical . Although

propylene dibraide is readily available , ite reaction with /3 -naphthol

would lead to a mixture of isomeric broncpropyl ethera Ihoae separation

would be difficult and time consuming at best.

c‘m e (33.93.33.31- ———> 0,98,oqmn.3r + cIoE-IOCHfiHBr

Br CH. CH.

Two alternative proceduree were available for the preparation of

chloroallquethera, each of which could be expected to give only one of

the anticipated isomers .



Ola-o and Perkin (6) had described the synthesis of chloroethyl

p-toluenesulfonate fro- ethylene chlorohydrin and potoluenesulfowl

chloride. They further showed that interaction of fl-naphthol and the

chloroetharl p-tolueneeulfonate led to the for-nation of fi-naphthyl

chloroethyl ether. I'oldi (7,8) had sheen that a siailar sequence of

reactions could be carried out starting with benzenesulfonyl chloride

and ethylene chlorohydrin.

(1) 0.3.80.6]. e accupapi—r apnea,ca,ca.c1 9 m1

(2) 6,8,80,03,6le + irate -—-> ”0011.03.61 e 0.3.80,“

The second alternative, studied by Kirner and Richter (9) , involved

the treatnent of a phenol in alkaline nediun vith ethylene chlorohvdrin.

The resulting hydroxyethyl ether on treatment With thionyl chloride was

converted into the chloroethyl ether.

(1) Na + CEBICHfiH —-> irocnpapn e an

(2) ”confined e 3631. -——>Armh,dH,Cl + 33. 4- m1

lone of these aethods have been applied to the synthesis of chloro-

or broeopmpyl naphthyl ethera .

A nuaber of techniques have been described for the preparation of

aryl dialkylninoalkyl others from the corresponding haloalkyl ethera.

Wflfiflfil e m. --e irocnpnann,

ale-c and Perkin (S) and Knorr and Both (10) both described nethods

for carrying out the reaction of the halide with a secondary nine in

sealed tubes. This technique appeared to be particularly applicable

to reactions involving diaethylanine and diethyluine . Cromwell and

Fitsgibbon (11), Herbst end Sinonian (12), end Eerbst end Johnson (2)



used nethods in which the secondary mine and the halide were refluxed

in a suitable solvent. This procedure was employed primarily with the

less volatile secondary nines . l
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DI$USSION

Both groups of isomeric dialkyluinopropyl fi-naphthyl ethers can

be prepared tro- p-naphthol and propylene chlorohydrin. li‘he use of

these readily available chemicals, however, necessitates tso different

sets of reactions to obtain the two different sets of isomeric products.

An adaptation of the Oleno and Perkin (6) technique should lead

to a chloroieopropyl naphthyl ether in which the carbon ato- carrying

the Iva-owl group in the propylene chlorohydrin was involved in the

etherlinkage. This technique would require the preparation of a

chloroisopropyl beraenesultonate and its subsequent interaction with

lg-naphthol as outlined in Schene I.

ache-e I

(a) cupmnpl e 0.3.so.c1——e c.n.so.cmn.ci

m on.

(b) 64.5039333131 e down-yon —-+ fi-Ctougma-Cflfil

ca. on.

(c) [a-c‘a-ficmngn + 3.33....) p-c,°e,comn,sa.

. on, on.

in isoaeric chlorOprOpyl naphthyl ether would result by application

or the sequence or reactions described by Iirner and Richter (9). By

interaction of propylene chlorohydrin and [B-naphthol an ether linkage

would be tor-ed involving the carbon ato- carrying the halogen in the

chlorohydrin . The resulting hadronalkyl other would be converted into

the chloroallql other on treatment with thionyl chloride as outlined in

ache-e II .



Scheme 11

(e) 011,353.01 + fl-cwawne ~—-e [s-cma,ocn.cuoa

on,

(b) a-c‘awcapnon e can, -——> p-cmnwcngmi

on. on,

(3) M‘fimagml * 3,1111 "—9 {S‘Caoavocflaqme

on. on,

A nodification or the procedure used for the preparation of n-butyl

p-toluenesultonate (13) sas applied to the synthesis of the chloro-

isopropyl bensenesuli'cnate (reaction I-a) . Very alas addition of

aqueous sodiu- lnrdroxide solution to the reactants and 100$ excess of

propylene chlorohydrin vere found to be essential to obtain a saline

yield . is low a pressure as possible was needed to distill the chloro-

isopropyl benssnesuli'onate vithout decomposition. Using matest care,

homer, only approxiaately 110$ yields were obtainable.

Imerous difficulties were encountered in the reaction or the

chloroiscpropyl bensenesulronate with fl-nephthol (reaction lob) .

A solid, Ihich ses later found to be l-(2-naphthozy)-2-propanol

(c,,a,ccn.cn(oa)cn.) , gradually precipitated m- the chloroisopmpyl

naphthyl ether (Gun-,OCMCBJCEfil) . This alcohol could arise in either

of two “is. It could be the product of a side reaction of the

p .mphthel men prepylene chlorohydrin forced by hydrolysis of the

ehlorcisopropyl beneenesulfonate in the alkaline reaction aediun .

(1) 6.3.80.9map1 1292, when,“ e cmgmam

ca. _ n

(2) Gunman e p—ctaqoue—a fl-c,oe,ocn.caon

on ca,



It could also be a product of hydrolysis and rearrangement (or vice

versa) of the chlorosthcr.

CH, rearrangement 3 CH.

Puson and Icehnshs (lb) had observed an analogous rearrangement when

l—Ivdroxy—(2-pr0pyl) phenyl sulfide was treated with thiowl chloride .

The product was Zochloro-(l-opropyl)phenyl sulfide . Whether such a

rearrangement :

I'c cocoa 8001 C can m1

“fins ““9" '3' 'EH.

cf hydroay ethsre would occur has not been deter-iced, nor has the

hydrolysis of sinilu- chloroalkyl sulfides or ethers been studied .

However, it is not inconceivable that such rearrange-lent could take

place during the hydrolysis of the chloroelkyl sulfides and others.

Hydrolysis of a salple of the chloroisOprOpyl fi-naphtlvl

ether sinned no concrete evidence of a rearrangement. Consequently, it

would appear that the alcohol present in the product was forced by the

first of the two possible routes .

Repeated distillation of this chloroether nay have caused sons

dehydrohalogenation. A slaple which was thought to be free of the

alcohol gave low halogen and high carbon and hydrogen analyses. The

sue sasple decolcrised bromine in chlorofors, indicating that it was

unsaturated.

These various side reactions, of course, lower the yield of the

desired product. This is shown from the fact that epprometaly 1151 of

sclewhat contestinated chlorocther was about the best yield obtainable.



Powell (15) made Y-hydromn-propyl phenyl ether by dissolving

phenol in dilute alkali, adding trinethylone chlorohydrin, and reflux:-

ing for one-half hour. A technique essentially the sue as his was

found to proceed very smoothly for the preparation of the hydroxypropyl

[B-naphttvl ether (reaction II-a) . Yields of approxinately 801 were

obtained when 100% causes prepylene chlorohydrin as used.

For the Daraens reaction (reaction Ila-b) the procedure of Herbst

and Sherman (12) in which a chlorofora solution of thionyl chloride

is added to e chloroform solution of the alcohol in the absence of

pyridine was found to produce the best results.

Gerrard (16) and ten-i (11) have independently concluded that the

neoheniee of the Daraens reaction involves the for-ation of an inter-

sediate sulfinyl chloride which decomposes that-sally to produce the

chloride and a molecule of sulfur dioxide.

non e ooc1.——> 305061 A» an e so.

The existence of the intersediate sulfirql chloride is verified

by the work described in this thesis . On attempting to deccnpcse' the

eeoeee thicxwl chloride in the reaction mixture with methanol a white

solid was obtained which nslted at his-55% . after recrystallisation

fro: bemene and ligroin. carbon, hydrogen, and sulfur analyses agreed

remnably well with the theoretical counts of these eleaents present

in the aethyl ester of the sulfinic acid related to the intemediate

sulfinyl chloride ('1) .



10

flnlwmmaoe + 3001.——-> [s-cmepcnacaosom + an

on. on,

y. (Y)

,Q-cloneocuzqaosowcfi.) p—C;&vmfie9ml * 302

on. . ca

('1)

Apparently the internediate sulfinyl chloride (1) formed in this

reaction is relatively etable to heat since it had to be heated to

approxisately 110°C . before the evolution of sulfur dioxide could be

detected. Deconposition of this intermediate was found to be best

accomplished by heating at 125-th00. under reduced pressure. Such a

procedure netted a 66% yield of the chloropropyl ether.

Ithe tertiary nines were formed in rather poor yield on refluxing

the various secondary amines sith the chloropropyl ethera in benzene ,

toluene, or xylene solution. Bearer, when an eznesa of the secondary

amines was used as solvent the reaction gave satisfactory results.

The secondary and tertiary amines were separated free any unreacted

chloropropyl ether by precipitation of the hydrochlorides fru an iso-

propyl other solution of the products . Regeneration of the amines was

accomplished by dissolving the hydrochlorides in water and leaking the

solution basic Iith sedit- carbonate . After extraction of the snines

with bensene , they were easily separated by distillation since the

compactively low boiling secondary amines were quite completely ruoved

Ilth the solvent. The tertiary amines all appeared as high boiling

Maude.

Certain sodifieations of procedure were necessary due to the

different properties of the various secondary nines used. Reactions



ll

involving very volatile amines such as diethyl- and dinethylanine were

carried out in sealed tubes. In the case of the dimethylnnine, which

is a gas at room temperature, an aqueous-diam solution of the anine

III used.

The hydrochlorides were prepared by passing twdrogen chloride

through an isopropyl ether solution of the amine .



EXPERIHENTAL



EXPERM'TAL

Reagents

Propylene chlorohydrim Obtained from the Dow Chemical compare'

and Distillation Products Industries, division of East-an Kodak Company.

Pyrrolidines Obtained fru Electrochemicals Dcpartnent of E. I.

duPont de Honours and Company.

. Hydrogen chlorides Prepared by adding concentrated hydrochloric

acid to concentrated sulfuric acid through a capillary tube.

The following reagents were obtained free Dietillation Products

Industries, division of Eastman Kodak Coupanyc

Benzenesulfonyl chloride

(ac-naphtha '

Thiowl chloride

Methyl-inc as a 335 aquews solution

earphones ‘

Pyridine

Diethylsnine

Pro tion of l-chloro-z-bemenesulfono no one

- 30.0mm).
on,

Into a three necked flask fitted with stirrer, thernoeeter, and

 

separatory funnel was placed 95 g. (86 1131., l nole) of propylene
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chlorohydrin and Mi 3. (32 n1., 0.25 mole) of benseneeulfonyl chloride.

While cooling in an ice-water bath 80 ml. of S I codiun hydroxide were

added dropuise with stirring at such a rate as to aaintain the tuperature

at . 10-15% .

When the sodim hydroxide solution had all been added a second

portion of 12 ill. (0.25 sole} or beneeneeulfonyl chloride was added to

the reaction mixture and another 80 I1. portion or 5 l sodiun hydroxide

see added drcpwise with stirring as before. m total addition time

required for both portions of sodium hydroxide was 15-20 hours.

Stirring was centimed for several hours after the addition was couplete.

it the end of the reaction the layers were separated and beam

us added to the organic layer until it would float on water. This

bensene solution was washed with 10$ sodiun hydroxide solution and with

inter. After drying ever potassius carbonate the solvent was reeeved

and the product was distilled under reduced presnre. A total of h? g.

(M) of saterial boiling at 1119-155" 0 . (uncorr.) \mel‘ 3.5 an.

pressure and having a refractive index of 1.5210 at 18°C. was obtained.

mum-f Calc'd. for cannon. 01, 15.1; s, 13.6.

found: Cl, 15.2, 15.1» 8, 13.5, 13.5.

A series of experisents was done to deter-inc the optimal preporticns

of propylene chlorohydrin and beneenesulfonyl chloride. The reactions

were all carried out as described above. The results are sunarised in

Table I.

 

*inalyses accept for the nitrogen and chlorine analyses of the

nine hydrochlorides were done by liicro-‘l‘ech laboratories at

Bkckie , nlincie.
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much of l-chloro-Zeflzi-naphthogmropane

./ ‘ \ . $33.01

| on.

\ /

To to g. (0.3 mole) of IB-naphthcl in s three-necked flask fitted

with c stirrer, reflux condenser, and dropping funnel was added a solu-

tion of 50 g. of sodium hydroxide in 100 ml. inter. This mixture was

bested on a steam bath and stirred until the naphthol dissolved. With

continued heating and stirring 59 g. (0.25 mole) of l—chloro-a-bersene-

sulfonewpropane was added dropwise from the dropping funnel. Heating

and stirring were continued for one hour after the addition was complete.

the reaction sisters was poured into ice water and stirred until the

ice dissolved. a yellowish oil separated. The oil II taken up in

bensene. After drying the benzene solution over potassiua carbonate

the solvent was removed by distillation. Upon vacuum distillation of

the produce two fractions were obtained. The first boiled at 159.66%.

(uncorr.) under 6-8 as. pressure and had a refractive index of 1.5966

at 19°C. The second boiled at 166-170°c. (uncorr.) under 6 on. pressure

and m a refractive index of 1.5953 at 19°C . The ccnbined yield was

25 3. (Mi) .

It was found to be ilpossible to obtain a sample which was completely

free of contaminants and which would give satisfactory analytical re-u

cults. However, since the tertiary nine derivatives gave satisfactory

analyses it is probable that this compound was correctly formulated.
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Preparation of l-(2-naphthoq)-2~propenol

’0 h, R,QHOH

O on,

To a solution of 72. g. (0.5 mole) of l3~naphthol in 500 m1. 10$

aqueous sodius hydroxide was added 95 g. (86 311., 1 mole) of prepylene

chlorolrzdrin. This solution was heated to boiling under a reflux con-

denser. In a few sinutee an oil begen to separate free the solution.

Refluxing was continued for about 1.5 minutes. it the end of this tine

the reaction mixture was allowed to cool, Inherenpon the oil solidified.

Stirring while cooling in an ice bath was found to be helpful to keep

the oil from solidifying as a hard coating on the sides of the flask.

The white solid was filtered, washed tilice with outer, and then dis.

solved in benzene . After the email amount of residual water in the

solid was separated free the benzene solution, ligroin was added until

the solution use Just cloudy. The solution was then allowed to stand

until crystallisation was complete. a yield of 82 g. (811) of product

melting at 83-8h°c . was obtained.

He malysis was carried out on this compound since an entirely

independent synthesis by catalytic reduction of fl ~naphthoiqeeetone was

reported by Kurd and Perlets (18). they observed a selting point of

82-83% .

Since it me anticipated that part of the propylene chlorohydrin

sight be ludrolysed in the alkaline reaction sedim, experiments were

done with different proportions of fi-mphthol and propylene chlorohydrin
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to determine the Optimum conditions . The results are summarised in

Table II.

monomer 2whlcrwl-LZ-naphtmm

0O . Raquel

j . OHa

Into a three necked flask fitted with stirrer, reflux condenser,

and drOpping humel were placed 51 g. (0.25 mole) of l-(bnaphtlwnd-

2~pr0panol and 100 ml . chloroform. The mixture was stirred until the

alcohol was completely or nearly completely dissolved. While stirring

143 g. (26 1111., 0.14 mole) of thionyl chloride dissolved in 50 ll. chloro-

fors was added dropwiee at noon temperature over a period of about two

hours. Stirring Ias continued overnight. The solvent and emcee thiomrl

chloride were rmvod by dietillation while applying suction free! the

aspirator, after which heating was continued for four hours at 125-th .

to liberate the sulfur dioxide from the intermediate sulfinyl chloride .

The product was then vacuum distilled to yield 36 g. (665) of chloro-

ether which boiled at 138-1h9.5°c. (mm-r.) under 3 m. pressure and

had a refractive index of 1.6059 at 20.5%. This slightly yellow oil

slowly solidified on standing. after two recrystallisations from ethanol

3 white solid neltinz at 39-14% . ms obtained.

Analysis. Calc'd. for GuHuClO: c, 70.8; B, 5.9; Cl, 16.1.

Found: C, 71.1, 70.91 8, 6.0, 6.1) 01, 16.2, 16.1.
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In eeverel emporium en ettempt wee nude to deetroy the exoeee

thionyl chloride in the reaction fixture by oddition of nethlnol .

A crude product with e tide nelting point range we: obtained. On

{rational metallieetion tron beneene end lizroin lone emu-c.1-

(2-uphthoxy)propnm end mo white eond uniting et Sis-55°C. were ob-

tained. The eel-ban, hydrogen, end chlorine enelyeee for the compound

alt-in; et 516500 . corresponded remmhly with the theoretioel mount.-

a: then elements preeent in the netlvl ester" of the mum eeid re-

leted to the inter-adieu “111ml chloride .

Lonnie. Celo'd. for 6,330.3: c, 60.0; I, 5.73 8, 1.1.1:.

round: 6, 60.53 H, 5.93 3, 11.2.

Motion of Impliqloaiz-mphthom

Pnecneb

‘CHfiH.’on.

 

A mom or 0.1 m1. (:2 g.) o: 1-oh1m-2-(2-uphthou)propm

and 0.3 ml. (26 3., 26 .1.) or Iorpholine m "nerd for 2h houre.

the reeotion fixture III tuneful-red to e lager {leek end diluted with

inopmpyl ether. fleeeeol hydrogen chloride wee bubbled into the eolution

to precipitate the w'droehloridee of the secondary end tertiu-y min“.

The eupernetent liquid wee deoented end the ieoprepyl ether tee moved

by dietilletion, luring e residue of 5 g. of meeoted ehloroether.

The Inn-m yield of product, therefore, would be 77$.
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The hydrochloric!“ were clinched in enter. The voter eolntion he

eede belie with eodine eerbonete to liberete the eninee , ehioh vere

extruted eith three portione of benzene. After drying ever “drierite'

the beneene I. removed by dietilletion end the reeidue eee mum

' dietilled to give 16 z. (605) of product boiling et 18h-192°C. (uncut-J

under 3 3. pressure end heving e refractive index of 1.5818 et 205°C. .

The distilled mine tee dieeolved in dry ieopropyl ether. Anhydrous

hydrogen chloride on bubbled into the solution to pmipitete the hydro-

chloride, uhich nee reeryetellieed tree acetone, inpropyl alcohol, end

inprowl ether. Oryetele nelting et 160.5-161.5°0., 139411190” end

131«132.5°c . were ieoleted.

Analyeie. Celo'd. tor eunucmofl Cl, 11.91 ll, L6.

Cryetele melting et 160.5461 5°C.:

rm. (21:12.0; I,“ L9.

Cryetele lelting et 139—1h1°c .|

Found: Cl, 11.9.

Cmtale nelting et 131-132 5%..

Found: 01, 11.9.

* Chlorine mlyeee for thie end for eubeeqnent compounde eere done

by the ham nethod in e 75$ ethenol eolution eeing diehleretluoreeeein

ee indieetor (l9) .

” Nitrogen enelyeee for thin end for eubeequent ouponnde vere done

by the (Jeldnhl-aning lethod Iith the emeption of piperidyl derivetivee ,

tor Ihioh the (Jeldehl-Ounningbirnold lethod no need (20) .
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Pregeretion or Z-Sfighting)-l-piperidfl.2r_oge_n£

Pascal

warm; on.

on. ‘ca,c~a.’

 

  

A mixture of 0.1 nole (2: g.) of l-ohlorooR-(2-nephthoxy)pr0pene

end 0.3 nole (25.5 3., 30 ml.) of piperidine wee refluxed for 2h ham-I.

The nation nixtnre tee treneterred to e lerger flak, diluted with

ieopropyl ether, end the ivdroohloridee or the eninee were precipiteted

with gueoue hydrOgen chloride . The inepmpyl ether lolntion we de—

oented end eveporeted to give e reeidue of 5.7 g. or meeeted chloro-

ether. The neximn extent of reaction I! therefore 71.5.

The hydrochloric!“ were dieeolved in teeter end eodine oerboeete

eel edded to liberete the free miner. The nine. were entreoted eith

three portione or beam . “ter drying over 'drierite' the eolvent

end emu piperidine were metered by dietilletion. . The product wee

dietilled under mm. A yield of 16.1; g. (61$) 01’ eeine boiling et

lilo-11.8%. (worn) under 3.5 m. preeeure end boring e reflective

index of 1.5800 at 195°C. eee obtained.

The enine flee dieeolved in dry leapmpyl other end the hydro-

chloride In precipiteted vith enlwdroue hydrOgen chloride. The hydro-

ohloride m reoryetellieed tron eoetone, ieOprOpyl eleehel, end

ieopropyl ether. The yield of hydrochloride eel 90$. The melting

point see 182-183°c .

Myeie. Celo'd. for eunucno: Cl, 11.9, n, h.6.

Pound: Cl, 11.93 ll, LS. ‘
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figpemtion of 2-(2-nephtmgL-l-pyrrolidzlpropene

// /\ girlie???

w*e 0 :5 e

A mixture of 0.1 mole (22 g.) of l-chloro~2-(2-naphthoxy)propene

and 0.3 mole (21 3,, 25 ll.) of pyrrolidine was refluxed for 2h boom.

The reaction mixture nee diluted with inepropyl other end hydrogen

chloride gee wee bubbled through the eolution to precipitete the hydro-

chloridee of the eninee . The inepropyl ether eolution wee deeented

from the sticky precipitate end evepcreted to leewe 3.5 g . of unreacted

chloroether, indicating e nexinun reeotion to the extent of 8M. - O

The hydrochloridee were dieeolwed in weter end eodiun oerbonete to.

edded to liberate the free eninee. The eminee were extrected with three

portione of benzene. The beneene solution wee dried over 'drieriteJ'

The drying egent wee filtered off, the eolvent end exceee pyrrolidine

were removed by dietilletion, end the product no dietilled under

vecnnn. A total of 18.5 e. (73%) of product boiling et lSh-16h°6.

(moon-J under 2.5 nn. pressure end heving e ”frectin index of

1.5900 ct 19°C. wee obteined.

The wine we dieeolved in enmrone ieopropyl ether end the hydro-

chloride wee precipiteted with geeeoue hydrogen chloride. The hydro-

chloride wee recryetellieed by dieeolving it in ecetone end ieoprOpyl

eloohol end edding leapropyl ether until the eolution wee elightly

cloudy. A 98‘ yield of hydrochloride, which melted et 153 .5-157 5°C.,

eee obteined. Thie product wee epperently e nixture of cryetel foree,
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lince on further recrystallization it yielded cryetele melting et 139-

1ho°c., l6}~l65°C., end 178 .5-l79°0. The enelyeee were cerried out on

the product melting It 153 .5-157 5°C.

inelyeie. Celc'd. for Cnaucmo: 01, 12.53 N, h.8.

Found: CI, 12.3: H, 5.0.

Prepmtion or l-diethzlenino-Z-g2-Lephthog)m

03,08,

-. ma

ca, 03.03,

 

\

  I
A nixture of 0.1 I010 (22 g.) of 1-ohlom-»2~(2-mphthtxflpropm

end 0.3 role (22 3., 31 .1.) of diethyl-eine wee heeted in e reeled tube

et lOO-lOS°C . tor he houre . The contente of the tube were mhod out

with ieOprOpyl other end the inrdrochlcridee were precipiteted with geeecue

hydrogen chloride. After dimlwing the hydrochloridee in weter, the

leyere were eepereted. The equeoue leyer wee weehed once with iecpropyl

ether. The combined ieopropyl ether leyere were dried over 'drierite.‘

hovel of the eolvent end dietilletion gewe 11.5 g. of unreeoted

chlorcether, indiceting e nerd-u- reection to the extent of 1:81.

The nter eolntion m nede beeic with eodiu cerbonete to liberete

the aim, which were extrected 1th four portione of beneene. After

the beneene eolution wee dried over 'drierite ," the eolwent end eueee

diethyl-ine were removed , end the product wee wecuun dietilled. A tote].

of 9.7 e. (385) of neteriel boiling et 150.35%. (moot-r.) et 3.5 ...

preeeure end hewing e refrectiwe index of 1.5635 et 195°C. one obteined.
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The hydrochloride wee produced by peeeing dry hydrogen chloride gee

through en ieopropyl ether eolution cf the enine. Two recryetellinetione

from ecetone, ieopropyl eloohol, end leaprOpyl ether gewe e hydro-

chloride touch melted et 129 .5-131°c . ’

Anelyeie. Celc'd. for C,qfl..Clll01 Cl, 12.11; I, 13.8.

Found: Cl, 12.!” II, 5.1, h.9.

etion of l-dine lenino-i'~ 2- hth ) ene

fine

‘03,

 

A nixture of 0.05 role (11 e.) of l-chloro-Zou-nephthoxyhropene

end 0.2 eole (33 1:1.) o: 331 ecu-cue eolution of dinethylaine end 20 e1.

dionne no heeted in e eeeled tube et loo-105°C . for 1.8 houre. Am:-

the contente of the tube were eeehed out with ieopropyl ether, the

hydrochloric!“ were forced with geeeoue hydrogen chloride, whereupon

they dieeolwed in the equeoue leyer. lore nter wee edded to dimlwe

the twdrochloridee coupletely. The leyere were lepereted. The equeoue

leyer wee weehed once with inpropyl ether. The cabined ieopropyl

ether leyere were dried over 'drierite," then eweporeted to leewe 2.7 g.

of unreected chlcrcether, indieeting e uni-m reection to the extent

of 75‘.

The min» were libereted by letting the equeone eolution of the

hydrochloridee beeio with eeditm eerbonete. The product no extrected

with four portione of beneene. After drying over ”drierite' the eolwent

wee renewed end the product wee dietilled under reduced preeeure to give
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6.5 g. (57;) of emine boiling et 1h9-152°C. (mm-r.) et 3.5 um. end

heving e rctrective index of 1.5752 et 19°C .

The hydrochloride wee propered by dieeolving the amine in dry ieoo

propyl other end peeeinx in enhydrcue hydrogen chloride. After reoryetel-

lieetion from eeetone end ethyl eoetete e 921 yield of hydrochloride wee

ehteined . 0mm. melting u ne-120°c . end 160-161°c . were mum.

Remotellieetion of the product melting u 118-120°C. fro- the cue

eolvente yielded eryetele Ielting n. 135.5-136.S°c. Apperently the

compound on exiet in three different cry-tel for".

Wu. celo'd. for cundnno: 01, 13.8; I, 5.3.

Cryetele eating a loo-161°C.:

Found: Cl, 13.6) I, 5.5, 5.3.

Cryetele mung n. 135.5-136.5°c..

Found: I, 5.3.

groperetion of g-ecrpholinzloljaflhthogzmgene

a

1003,0105c 'w‘o

I ‘03.”;

ca,

 

 

A lizture of 0.1 m1. (22 z.) of 2-0hlere-1-(Z-nephthoxy)pr0pene

end 0.3 role (26 3., 26 .1.) of norpholme wee refluad for 2h houre.

The reeetion nature wee then treneferred to e lerger flee): end diluted

with ieoprOpyl ether. Hydrogen chloride gee wee bubbled into thie

eoluticn to precipitete the hydroehloridee . The hydrochloridee *were

dieeolved in Voter to homes» their separation from the ilopmpyl

t
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other oolution of the eterting notoriel. After eoperetion of the leyere

the equeoue leyer wee weehed once with inepropyl ether. Thie weehing

wee odded to the impropyl ether leyer, which no then dried over

'drieriteJ' After maul of the oolvent 2.3 g. of unreected chloroether

were recovered. The noximun percentage reoction wee therefore 90.

The weter leyer no node heeic with oodiun cerhonete to liberete

the mince, which were eepereted by three extrectione with heneene.

After flying over 'drierite' the beneene end exceee norpholine were

removed by diotilleticn end the product wee recum- dietilled. i pole

yellow oil boiling et 182-1890. (uncorr.) under 3 en. preeeure end

mm; o refrective index of 1.5877 et 19°C. nu ohteined. The yield

wee 21.5 e. (791).

The nine wee dieeolved in dry iSOpropyl other end the wdrochloride

no precipiteted with enhydroue hydrogen chloride. The twdrochlorido

thee obteined wee dieeclwed in ocetone end ioopropyl olcohcl. Ioopropyl

other wee edded to produce e elightly turbid eolution free which the

Mdrochlcrido cryetellieed on etending. in 863 yield of hydrochloride,

anon nelted do 163.5-16h°c. otter e eecond recryetellieeticn, cu

chtoined.

inelyeio. Golc'd. for cunncmofl Cl, 11.93 H, h.6.

Found: 0)., 12.0) I, 11.7.

Pro etionofl 2- htho ~2 ieri 1r

,ca He

«4138,9341 '0 ca.

_ . [ on, 03.03;
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A mixture of 0.1 role (22 g.) of 2-chlom-lc-(2-nephthoxy)pr0pene

and 0.3 male (26 g., 30 ml.) of piperidine wee refluxed for 2h hours.

The reaction mixture wee diluted with ieOpr0pyl ether end hydrOgen

chloride gee was bubbled through the eolution to precipitete the hydro-

chlorideo of the mince. The hydrochloridee were dieoolved in water

end the leyere were eepereted. The equeoue leyer wee weehed once with

ieopropyl ether. The ieOprOpyl other leyero were combined end dried

over 'drierito.‘ The oolvent wee removed from the dried other oolution

end 10 .S g. of unreected chloroether no recovered, indicating thet

521 bed reected.

The equeoue lqer no node beoic with eodiun cerbonete to liberete

the nine, which nre then extrocted three tioeo with beneene end dried

over 'drierite.' The benzene end emcee piperidino were renewed frm

the product by diotilletion. The tertiery line no diotilled under

3 no. mum to mo 11 3. (hot) of product boiling et 170-173°0.

(under-r). The retjrectiwe index no 1.5838 et 195°C.

To propere the lvdrechlcride the nine no diooolved in dry ioo-

prepyl other end dry hydrogen chloride see no peoeed through the eolu-

tion. The wdrochlcride no recryetellioed Ira ocotone, ieopropyl

elcohol, end impropyl ether. i 973 yield of the hydrochloride no

obteined. Two dry-m tom, eelting et lot-165.5% . end 190-19o.s°c .

were ieeleted. The Ten neltinz et 1611-65 5°C could be node to re-

oolidiry into needlee which oelted et 190.190.5°c. The enelyoee were

perfumed on the oryotel {one lelting et 190-190 .560 .

Anelyeie. Gelc'd. for eunucmc 01, 11.91 I, 11.6.

Found! 01, 11.83 I, M6.
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eroticn of l- 2- htho -2 Ii 1 no one

an 3"?“
/ on, brace,

A lieture of 0.1 eole (22 g.) of 2-chloro-l-(2-nephthczy)pr0pene

md 0.3 nole (21 g., 25 ll.) of pyrrolidine no refluxed for 2h houro.

The reoction nixture no diluted with ioopropyl other end the hydro-

ehlorideo of the mince were precipiteted with geeeoue hydrogen g

chloride. The hydrochloridee were dieeolved in weter end the other

leyer no eepereted. The equeoue by» no weohed once with ieopropyl

other. The ocebinod other leyero were dried over “drierite' end then

evepereted to give 3.? g. of unreocted chloroether, thue indiceting

83$ reaction. ‘

The equeoue oolution of the hydrochloric!” wee node beoic with

eodin cerbonete to libcrete the mince, which were eetrected with

three portion! of benoene . After drying over 'drierite' the benoeno

end exoeoo pyrrolidine were rnoved by dietilletion end the tertiery

enine wee dietilled under 3 n. preoeure to give 21 a. (83!) of product

which boiled et 167-173°O. (uncut-r.) end hed erofrective irdex of

1.58112 et 20°C.

In order to propere tho hydrochloride the nine no dieeolved in

dry ieOpropyl other end onhydroue hydrogen chloride o... bubbled through

the oolution. The hydrochloride no recryotellioed fro. ecetone, ieo-

propyl elcohol, end ieopropyl ether. in 88% yield of hydrochloride

melting et 169470.506 . no obteined. 0n recryetellieetion of thio
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proth for e oecond tine fro- the oeoe oolrento e ulting point of

155-155 .500. no oboerved) epperently the product no: cryotellioe in

two tor-o. The enelyoeo were «flied out on the cryotelo oelting et

155455.506.

inelyoio. Celo'd. tor eunucmou 01, 12.53 I, 14.8.

rounds c1, 12.2, 12.3; I, n.9, hJ.

much of 2-dietglolino-l-s2-gghthog2mgg

 

In eeoh or m eeeled tuhee no pleced 0.1 eole (22 g.) of 2-ohloro-

1-(2-nephthozy)propene end 0.3 sale (22 2.. 31 :1.) or dictum-mine.

than were then heeted et 100-105°c . for 72 honre . The eontento of the

taboo Iere nohed out with ioOpropyl other end outlined . Oeoeouo

hydrogen chloride wee bubbled through the oolution to precipitete the

hydrochlorideo, Ihich were then diooolved in weter. the legere were

eepereted, the «anode lua- uo weohed with ieopropyl ether, end the

combined ether leywre were dried over 'drierite.' After the eolvent no

reeoved a. the dried ioopropyl other eolntion the reoidue of mooted

ohloroether woo diotilled. A totel of 3h 3. of ohloroether no recovered,

indiceting e lotion reeotion e! 221.

the emcee mer wee eede belie with oodim cerbonete to liberote

the uinee, which were extreoted with {our portione o: heneene. the

beneene relation veo dried over "drierite ," otter inich the drying egent

wee filtered art, the 'oolvent end emu diethyleoine were reoowd, end
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the product wee diotilled. it e preconre or 3-3.5 In. the mine boiled

et 153-161°C. (morn) end weighed 6 g. (121) . the refrective index

wee 1.5712 et 20°c.

The nine wee diooolved in dry impropyl other to precipitate the

lnrdroohloride by the eddition of dry hydrogen chloride gel. The oily

twdrochloride wold not cryotelliee tro- eny of the eolvente or eolvent

lint-urn tried, but elweye me out eo on oil. Attempto to obtein e

cryotelline «11mm, beneyl chloride, or ethiodide eloo toiled .

Conoeqeenth, the mine wee regenereted end rediotilled. A nitrogen

enelyoio veo cod-tied out on thio rediotilled nine.

inelyeio. Celc'd. for nuance: l, 5.1;.

Pound: I, 5.1.

Pro etion of 2-dinet lelino-l 2- htho re

 

e eixture of 0.05 eolee (ll e.) of 2—chloroal-(2onephthexy)propene,

0.2 role (33 :1.) of 335 equeouo oolution or dioethyleeine, end 20 e1.

dioxene m heeted in e oeeled tube et IOU-105°C . m- m honro. mar

the tube wee opened, the contente were nehed out with ieopropyl ether.

The hydrochloridee Vere toned with geeeono hydrogen chloride, where-

upon they dioeolred in the equeouo leyer. Here weter wee edded to

dieoolve the hydrochlorideo completely . The leyere were lepereted end

the weter leyer no weohed 11th ioOpropyl other . The loopropyl other
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layers were dried over "drierite' and evaporated to give 1.3 g. of un-

reeoted chloroether, indiceting 88$ mention.

The equeouo lever wee node beoic ulth oodiun oerbonete to liberete

the uninee, which were extreoted with four portion or beneene. The

benzene colution wee dried over 'drierite .' After removel of the

benzene by diotilletion the product no distilled under vecuun to give

9 g. (785) of product boiling et 180-182°c. (uncorr.) under 1; mm.

preceure.

The derochloride wee propered by penning enhydrouo hydrogen

chloride into on ieopropyl other eolution of the eeine end recryetellie-

ing from ecetone, ioopropyl eloohol, end ioopmpyl ether. i 95% yield

of hydrochloride woo obteined. . The white cryotelo melted oherply et

139-1ho‘b. otter e oeoond remetellieetion.

inelyoio. Oelc'd. for c,,n,&mos 01, 13.83 I, 5.3.

Found: Cl, 13.7; I, 5.1»-





WI

1. 1-Chloro-2-(2-nephthexy)propene wee propered by interection e:

l-chlerowa-beneeneeultonomropene end fi-nephthol in en eqmouo elkeline

eediu . The l-chloro-Z—beneeneoultonnypropene wee prepored by treeting

propylene chlorohydrin with beneeneeulfonyl chloride in the preeence of

I oodiul hydroxide .

2. 2-Cb1ero-1-(2-nepbtboxymepene wee oyntheeioed rm 2-Way»

1-(2-nepbtboaq)prepene by treetnent with thionyl chloride. The someon-

l-(z-nephthoxy)propene wee prepored by intereetion of propylene chloro-

hydrinend p-nepbtbeiinenelmineeediu.

3 . Tertiery enino derivetivee e: l-ohloro-Z-(Z-nephthoxy)pmpene

end 2-chlorocl-(2-nephthoxybropene were propered by booting the chloro-

elkyl ethero with norpholine, piperidine, pyrrelidine, diethyluine,

end dieethyluine. All or the ,tertiery uinee emcee-ed ee high boiling

liquide .

h. The hydrochlorideo or the tertiery nineo eere propered.

Beverel of the Indrochloridee eppeeredte exiet ineore then one cryetel

tore.
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