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&tnmttmornmrorhmammm?mtm
h!n 10!'8 emplayed the root ‘of the l’ipor -athynttcm pa.mt
to pnpau an mtoumung hovm !nu arink, commonly
!maun u iuu. or maﬂnwa, ir mmmd in suffic’ent
produces & -w:e of suphoria. toum sbortly. by
mulaz.- laxation and lou of sontrol ot tht ntmit!.ea.
mmm.mmwmmmmwmtm
houra or m. Upon mmm. ‘there is nppamt.l,y vo
mgom- o:r other undesirable effect (1, 2).

Among the constituents.of the kava mzn. onl;r e,
called dihydroiavain, tmd been shown on sxperioantal animals
to produce the oharscteristiec soporific effect. Ihis water~
ial was leolated and characterized by Borsche in 1530 (3),
but 1t was not until 1938 that van Veen showed 1t to have
the chiammoteristis narcotis and soporific action of the

kava beverage {2, 8, 5).

. The repid onset of .cuon, plus the type of quiot;,
dreanlens slsep it produces, snd the lack of hangover indi~
eata that such & substance would mae 8 highly desirable
soporific drmig, Ihe original objective of this ressarch
was the synthesis and subsequeni pharwacological study of
dibydrokavain., However, after ilnvestigsting » nuwber of
approaches to the sclution of the ayuthstie problesm, it
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becams apparent that the synthesis iteelf would be & mejor

problea, Seversl possibls routes to the type of structure 3

: seen in the dihydroksvain looked promising, and it sesmed
2 of intorest to investigate these approsches, and to evaluate |

S thneky u'-umum, with respect toml.d, eouun!.mm _
v mu.abi.lit; o -ummg wstertals. '
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-. muthmlmumtormnmm
wcnpum:ammxnnu “Turee Pemous Voyages Found
:'mmm.* It was an fsportant part of the Polynesian
 materia mediea, in sdditicn to its nereotic properties being e
'_naoa as 8 oure for skin diseases, by csusing s “disquamation
of the cuticle.... A singular effect of taking & course of
ava was the sracking and coming off of ttwm cuticle over the
whole body of the patisnt with which, it {8 waiutained, the
systom partsd with meladles,”(6). ' ' |
. As travel among the South Pacifie Islands becams more
'cm, and mare people observed the effects of the beversge,
wi | vevorts of 1te sction ana tnvestigstion of its constituents

e began to appear In the sclentiffs litereture. Considersble
i pie | interest and rether widespresd usags of the erude resin from

N ST the root of the plant 1s evident from the litersture parti-
g msd = cularly during the latier balf of the nineteenth and mly
.mb twentieth mturiu. :

auipADH © Tue early investigaticns of paysiologloal sotivity were

ocnoerned with the cmude resin rather than the isolated

— A
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econstituents, Most of the reporis were very sathusisstisc,
Lewin {7) proposed ita use as 8 local snesthetio, stating
that hypodermis injection csused sn insensibiiity to thermal,
olntrieal. and chemloal stimili, the effect not matng off
for ﬂu dm -Af'ter & ppzyins s small quantity of thw mm
to the tongue, the bittsrest drug gould not be mted.
M i{natilled tnt.o the eye, lelpl.ato fnssnsitivity of tiw
cmjuncnn wos produced, the iris retsining 1t mfm
ulmms. Ko lesiocns fm !xypodoﬂic or utaml
npp).m:tem appund He ae-pnmﬂ the snterinl- ravorably
utt.h emm.- orr (8) reported using the resin for years
u & dluretio and urioary antiseptic, sspeoially valusble .
for nuh-aauu and ohronis infectiocns, Its use &s sn mﬂ.-
gomrrholl agent was mlotm by the German m- 7. D,
feidel<E. de Hadu A.-G. (3) who prepared s proprietary rem”
ody, “Gouosan, consisting of & wclutlon of 20% Kava vesin
and BO% ssntal oii. This f1rw slso subaidized & wajor por
tion of the chemical investigation of its mt!.tuenu. in-
oluding the work of Borsche, whose couprehenaive study was
publisbed in & ssriss of fourteen papers betwesn 13914 and

1933,

Omorth-mtmtwoloslmnhﬂuam
earrisd out by Schubeli (10) who attempted to deterwine what
emtwunu um responsible for certain effects. Ha as*
crmmmummumtmwmofmm-
soic end oinnamic scid group. Allokavsic scid {11) (referred
%o by Schubel as kevaio scid) was found to lower reflsx
exoitebility and reise blood pressure. A nitrogen containing
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- wacuum distillation, produced wesi narcoiic effects and in~

" "con-umu of the resin, no physiological mctivity had -
' 'bunroportadmttlthomrkctvm?m hmm&wm tho_
‘ ;oporlm or!‘oct. with dihyaroksvein, and mut of ﬂa m

. 'douuuatm of the mmthlo s.nwunu have hun n' )

ou., Dot mt.h.r umtum. uolntod tm ﬂn residus by

sreased salivary secretion. !om of t.ho m lastones wes L

'muoa-am phystologioally sotive. . - . - Lot
50 It i euricus that of the lkave uatom, tu Dl'l.nc:.pu S

ormu uporm rmu the resin, bo doﬂniu eum n!'

m wain mtltmnh uohtad fmm mm are &
g.t'oup ot mtunu of the toncli.nu strueturess

. ocHy
r,'cu.. CHO - --------- C”ao'.'CH- cy-(‘j-ocn,
ch
L~

: Methnyatisin 0 Yengontn

0(‘1“'3 . . _ . OCH_3 .
o@cyi ch, @ Ocﬂzcﬂ_@zo
oy | _

Dihydromethystioin ce Kavaln
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: !lu M&l !.mutmttm of kave root boam in 1B60,

| m Gnunt. a pharmscint in the ¥rench m, simaltane

eously Goblsy (13) and O'Rorie (15) fsolated the erystalline
material, setiystioin, - fhey reported their resslts of com~ .
bustion anslysis, but 1t remstned for Pomerens (15) to es= .
tablish the ewpirical formula and postulate s structure,

" He failed to recognize thw presence of the lactone ring,

attributing to it the strusture of the isomerio nttul
ps.porowl mtouotnua '

&’ \ .=m-._<.'4!-=é‘ﬂ- og-(‘@- g—oc;.?

 m 16874, & mecond orystalline substance was isolated,
first by Noelting and Kopp (16), %uls compound, Yangonin,
was investigated by Winsneimer {17), whe established the
expirical formula and detected the presense of the lsstone
ring. later, Borsche snd Gerhardt {18) thoroughly investy~
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gated this waterial snd mtm at the sorrest struoture -

" which Borsche snd Bodenstein ecafirwed by synttests (19). -°

The name “kaveln” was very popular with early tnvesti-

aaton and was nwlm mmumuw ta matsrials whioh
* they tsolated (13, 20, 21).  Prequently upon further m-- |

mnt.tou. thuu materiale proved to be sither wethysticin u'

- yangonin, uhtchoemmumtrmumﬁmmmuy

_ separeted than kavain, Thus, 1t 1 mot olsar if an earlier '. S
worker than Borsche deserves €redit for the feclaticn of thls "

‘ nmm: undoubtedly, Borsche was the first to lsclate the

. pure material, Inu to establish 1ts strusture (3). The
“structurel festures were elucidated through work on the more
readily 1solated metiyatioln whleh differs from kavatn cnly

1n the substitution ou the mx ring. he similarity ia N
behavior hm the parent compounds mﬂ mpoouvo dom
tion mdtuu aade the ltmtnm ummny of lntrq-tlc!n

T el m.m readily nppnmt.

- The formia for methysticin mpoud by l’ounm: wae
sccoeptad until Miraysma and Shinozaki nott«_!ﬁ 1ts optios)
sctivity (22). %he sompound, Cy5H, 00 upon: troatment with
hot 10% sodium hydroxids was sonverted to an i{soweris, non=
optically sstive gompound which Muraysms snd Shinoaaki eon*
sidered to have the Pomsranx sttvucture, sethyl piperonyl _
soeiate, Om this basis, they proposed & strusture with &
2-mothoxyl=5,6-d1hydro=s-pyrons Fing.
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. sodium hydroxide. " e material dissclved unchanged on m-'
. ing with dilute carbouate soluticn oF sumonis solution, end
upon melting 1t lost exsotly one mole of €O, but no uommryl

1t was found uumzlrmrolrmbyumu rqdmhlom
" sctd to yleld wethenol, C0,, snd & doubly unsaturated mm.
5'0133120,, um.chm muﬂ.od as ntp-m mton-
. mgoac@,ca:m:cmom, Its pmportm :umm to !omtw

R-CO-C1 + JHBW dcn,_? .la -——-»acocn(wm;gcoz%

_ Borsches, Rosenthsl snd Meyer synthesised methyl |
ptparwx scetate (23) and found it to be differemt from the
material cbtained on trestment of methysticin with hot 08

group. This ruled out the 4 -lste ester Wt. mo i

& substituted £Z-methoxy srotonio asid (24), wnd also mm S
s bridgs betweon the mstuysticinic sold from sethysticin md -

 the synthetls wmethyl piperonyl scetate, ¥The nﬂwattelnlc Do
° acld was trested with diazomethsns to cotwert it to the metiyl "

- ocHJ _
SR Q CHzCH-CHECH-C3 CH*CC":

| llattmntto!.nlo uu .

utar. cmm tmmm'. ulth methanclic wdmctuom mm
sleaved thl other methoxyl without attasking the ssier ltnk-

, producing & materis) identicsl in all respects with bis .
mmtta mothyl piperonyl sostate. Fhe resctions Are Summmer® "
ized bolows . . . P
RECR aodcﬁnscmm:ca

OCH, cozcn,_ _
" "ale. B2
m(ocx;)acmogn _ﬁ.‘a-;m{oen,)zmgcnj -
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. Bince there was no sriterion for the migration of the

G .
il methoxyl group from the «= to the Y~position im the Athydro*
. pyrone Ping, ummhmmumnm-&mm

strugture were cormt, Borsche mmdod that the structure =
- should propcrly h. npmontad 8 an d"“w“ﬁmm “. :

R Xavato utﬂ, cl.nﬂe,. was 1sclated by Borsche and Hath i
{25) vy treatment of the resin remsiuing after extraction of '
wsthysticin snd yaugonin with 108 sodlus Bydroxide solution.
They later established this seid to be the ssthylensdioxy=
‘free snalogus of methystieinie acld {26). From this, it wes

resscned that there mist sxist in kave resin & lactons,
kavain, Cyyf;,0x, soalegous to wethysticin, This material
was isolated i pure fors by & chramstographic procedure (4),
and charecterised by 8 series of reactions snalogous to those
by which methysticin was eharacterised. =

mmwmdmmcmmmmm

Borsche snd Paitsach (27), investigating s material which they
had called pesudomethysticin, subjected it to hydrogsnation
and found that it took up only & fraction of the amount of
hydrogen necessary to couvert mstiysticin to dihydromethysticin,
astablishing pssudomethystiein to be & mixture of methysticin
and dihydromettiysticin. On the basis of the mutual oscurrence

’} .._ .‘_.ii?? B
X '_.-".wvz',.rﬁl b
RORES
. .-'a..{ ,.I-.'ea"sc? g‘ﬁ@;x:

wyiod gl
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ormmmtm tnhnmi.n, Mmfwm
uoht.é ummazu (3). T

mmmwmm o
 In his thirteenth pam (26}, Borwohe stated wat nove
dmmmmummmmmmuea“s SR
'mmmummommtumtormmm
sge. n1938.m7m(2.h)mpommumzmwt
mm-tmmmumwuunm«wm _
omcf.. ‘Using sn adsorption mmm twlmiqm. snd -
developing an extreot of the Toot on the solumm, tuneum-*
mmmmwmmucmtmmmm
num.um»unmummttnmmm-
mmmmmmmwmwuuoummwm?
 line substance. AU first, be believed the metertal was aif-
ferent from sny of the substances isclated by Borsche, but -
1ater established 1t to be dihydroksvein (5). ¥nat Borsche
had failed to motios the soporifie effect was sseribed to
mm«mumtm. It was found necessary that the
murmum-rmumhumrm thopondonduaud
ves Loeffective. =~ 1 . |
The saterisal, MMoupwmm,mfm
to be very active, Hm. after administration onnr vy
pipetie of 50 %o 7O mg., becaws slespy in 8 to 15 wimates, |
and the slesp which followed lasted for 2 to 10 hours. Upom
swakening, the pigecns ismedistely begsn eeting, and apposred
soupletaly norwal, Monkeys required 3 to 5 times wore drug,




0 Ty

o 0 the firet sign of response being & loas of ecutiol over the
ninel sxtreaitios within 15 to 30 minutes, after whlch & Geep '

' sleep set 1n which lasted 15 hours or wore, mmm,""
-'th. anhllh mwoma with apmmur B m offects, . o

'!ho fcugotna m tta lttu&tm -i.th ram to tha h'n
constituents aud Gihyarokavain as revealsd by & literature

mwhmtmmmmmuw Btmhgtn
uing this work, the suthor has found a the litersture two -
Wmmormu. m-muaueumam
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: z-a.m than as & lactone; nmly. M-methoxy-6-{ & ~phenyl)
_ g;tql-s,ﬁ-dihydm-a-wm 0f the possible routes to thb :

_in the S.G-pouzti.on. Ono was used by Borsche in the syn~

| thesis ‘fncluded etuyl scetcuedicarboxylate and p-methoxy

, ntton, saponification, decarboxylstion and methylation.

' botwoon two moleoules of the appropriate koo ester to

.. DIWI“ R T LT

_mawﬁmnmmmmbutummnuam?

W structure, two methods load to structures unsaturated
thasia ‘of Yangonin (19). - Starting matariels for this syn

einmuo:l shloride. Steps required 1o obtain the final pro _
duct include sondensation of the starting materials, mlv- ;

", The other method involves an intermolecular amdenuuon

give the deliydro scid, as in the well-imown synthasis of

~ dehyydroacetic scid. Borsche, in hia last paper on the kava

constituents (28), reported on many of the characteristie
resctions of A-keto esters, using ethyl cinnamoyl scetate
as the ester. Inciuded in these resctions was the preparetion
of dehydroclunamoylacetic acid, but he made no mention of
attempting to convert thu nntorm !.nf.o tho eomnpondmg
pyren-2,4-gfone, T - C

In order to arrive at the dihydrokavain structure by
oither of the sbove procedures, it is nacessary to hydrogen~

ate the double bond in the 5,6-posttion. Therefore, while in-

vestigating these routes to the pyronons structure, attempts
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were bsing made to develop & procedure to selectively hy*
drogenate this position, using as model compounds S-methyl~
pyran~2,4-dione (I} snd 6-phenylpyran<2,s~dione (II)

T™wo procsdures which would preciuds this hydrogenstion
step, and prodnec the 5,6-dihydro derivative directly were
lnvntmtad. Cne depended: upou the aueean of s mtton
which u!.aht be ¢considered a eoublnattm acetoscetic um
eondamntton-meem cyolization. The nacessary inter~
mediste for this eondensstion was sn acetylated & -tydroxy
ester, which was obtained through & Reformatsiky reaction
followed by ascetylation of the hydroxyl group!

[+]
L OR C-oR
. CH, A . ?H; C.'HS
R-(HO + Br-CH chww-—a& R-cu —— R-CH __C=o
_ oH

Fd

The other procedure, alsc onployins & Ref'orwateky re-
acticn as & key step, involved the eondensation of a S-meth-

oxy erotonic eater u!.th the sppmprnu aldehiyde, followed
by lactonization.

The experimental -orlt which was dom on thess approacw,

including the pertinsnt referenges to relsted work, will be
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- work-up, bat siwiler mulu were obtalmd

. nmmolm sodium hwﬂrmtde. was carried out, From this SR
 treatment, upon soidification, & solid prommg which - < M

- o 15
solution, but in such small smount 1t would bave besa o=
visible if sollected on 8 filter. lons stsnding in the
rafr!anmtor or at room mpemm nntu the solvent .
wapomted a1 not produoo m mOTS mlm. ™his ut.op was
npaat.ad tui.oo. with slight modifications in procodurn apd -

© In the hope that the waterial was the mtyubed, i
mluod product, the next procedure, tmmﬁt with 1 N,

analysed oorrectly for the desired product, 5-carbotm-6~ S
( # ~phonyl) owl-pymn-a.l-dtom. u.p. 85-6° s WOS obtained,
mromu of the ester group mmd the 5-oarboxy da:-lvs* .
tive, m.p. 162-162.5 4. 1little material wes on hand with .
which to investigste the decarboxylation step, and this was
aonsumed art.or three uttaw’ea. The procedure of Borsche,
ouplonns nitrobensens as the solvent, wes uud 1a the first
two sttempts, In the first run, & small smount of solid
paterinl was isclated from the tarry residue which molted
smoothly, without evidence of effervescence, at 135-8°,
bt {n insufficient amount for further investigation. In -
the second run, none of this msterisl was isolated, nor
oould any -t.artmg utarlal_er othor 1dentifiable product
be isolated. - o .

© Apother attempt, mtng wridms as tho mlvent ine
procedure similar to that employsd by Corey (>0) in decar~
boxylsting half ester of o4 wunsatursted malonie scids,
was Bade with slightly better results. A solid which melted
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oa without deooupoutm st 1)9-1#1 was cbtained in an amount

1y ', about oqunl to ‘that obf.ai.nnd in tho nit.romm moadum

"y but from sbout half an ‘wach umti.nc utorm. Unfortunately, -

cva ) _qnls about 100 m. ‘of atart!.ns ntortal m mnablo. so the
T _.nthodmnotmoaugatedfurther h

. Up to the carboxylic acid stage, the overall mm cal-
'cuzue o ‘the basis of owmmdmmuu ‘was sbout
"9% mummaatoaboutz‘. mmmmum

fiivD

e m In vm of ttu.- m yield, and thn faet ‘that there
- ‘_.wam t.hroo mm nupa. agetrbmlatton. murogomtm ana
s nwnttm. 1t was Bot mmm mtmhno to npoat the -
- v) _. lmgttv pmu- to cbtain more ntorul to mrttnr muti.*
ol .. uat-o the aooarbmlattm mt.ton. o
3,9?13 N
patcw | mwmmm RN
i 35700 s Certain 6-substituted pyran-a,h-diow can be prepered
- lm by an mmwlocular sondensation betwesn two moleculss of
15 ond -ﬁ-ust.oum. This condensaticn was first ocbserved by
Laadem " Guether (31) who obmtmc_aetqdmtu soid u_;pon pyrolysis
iﬁ.mé )ﬁ;ﬂ : of ethyl scetoscetate. A wethod for cbtaining dehydroacetio
o ‘_ acid in gooﬂ yield was developed by Arndt and Nechtwey -
oo O3 ' (32,33). According to Amdt (32,34) the wechanism involves
. LoD first & mthh. muummttm betwesn thc enol forw
‘,N} ad of one moleculs and the eater earbonyl of another, followed
p& by & Claisen condensation, oatalysed by bue. to yield the
p— product. Bocauao or the merss.btlit-y of the t‘lx'at tteps it
-.!,.;’_f_;.i'{,xod

Gy anW




-_jxt 18 necessary that the nloohoI be removed as 1t 1s forwed
"' in-order to foros the resction to completion. | A trace of

B sods.m bicarbmto urvu to catnl:rn the uubsoquent clatm
" Collte (35) cbserved that upon trestmsnt of deha'dm

" acetin acld with 90% sulfuric mold, the acyl group was -
' cleaved, resulting in s-nwxpym-fa,hmm. That strue-
'umuvmahimtethamrmgmmtmmm

-~ g\ !
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o@umu.-wm ouly aorarsion to the enol wethyl
sther to produm the Yangonin type stmctum, while hydrog
enation of the 5,6-double bond, followed by methylation,
would produce the methysticin-kevain type structure.

 In onder to obtain the proper substitusat on the pyrone
ring to obtain dihydrokavain, it is necessary to use as the
£ -keto ester s bydrocionsmoylacetis sold ester, As pre-
vtoualy wentioned {p. 1/}, Borache prepared ethyl etnnamoyl '




and cimaaie mtd. Upon aubjoot.ing this material to vacuus

. snd from the residue in the distilling flask, aomm-
. atnnanoyl mts.o um (Bmlwliwmlpym-z,lﬁlom)
.m mmam o -

etmlwdmmz scetate, Upon distillation of thia o
 material, some unobmaad um wes recovered ss distillste,
' ‘while from the residue the cmpunding dehyuro actd, '

scetate from which he obtained dehydrocinnamcyl-ascetie aoid,

By tresting the sodioc derivative of ethyl scetoscetate with
- ci.nml chlorids he obtained ethyl oinnamcyl acetcacetate ' . . R
; in good nem, which he isolsted and purified ss the ocopper .. R
" sslt. - After recovery of the ester from the copper salt, it o
 was treated with 75§ acetis scid to yisld etuyl clunsmoyl o

motau in about 50# ytold. togothor with some hcnnueotm |

duttllattm, mls . mu mun!; dinstilled evor umhsnaod,

;'_ Also in Borscho'a uork, ot.t:yl oimmoﬁ mtau was
hydrogenated -1tl: a couo!.dal palladium cntalnt to gi.vo

_B-dethi-(ﬁ -plm:wl) ttlwlpymn'a,l-dtm was Te”

' cmrcd. D, 95 P

In tho msont uork. the tmtmuon or this appsroach )

ﬂﬂlt mainly with the hwﬁrosamtton of the 5,6-double boud,
" aince the probability of arriving at the desired 6-(¢ -phenyl)

sthylpyran+2,4-dicne seemed clearly established., Eowever, in

& preliminary examinetion, & smell smount of J-hydroci 1- L

6+{ 4 ~phenyl) ettqlpyran*&,l*dioné wes prepared, The pro*
codures used were modifications of Borsche's procedures, .

using as starting saterizl bydrocinnamoyl ohloride rather
than cinoamoyl ohioride. The product of the sondensation




e similar sequence of reacticns were run, using hydrocimnamoyl
 ehloride tnstesd of Pmethoxyoinnasoyl ehloride, in the '; e
hopo ‘I:bat ultmtoly d!.twdmhnm could be obteined. _

- '.‘r:sm mmammmu was prepared from eitric astd br
m pmmm of Ingold and Nicholls {29), then converted t-o

Do thn uod‘.le doﬂ.uti.n, snd condenned with twdrocmnauoyl

. chlorm. Conaiderable et‘raﬂ was exponded in trying to ob-

pma by Borsche had been cbtained erystallins, m.p. 51-2°, .
"'Mr. m ‘troatment m munm, nor aould the proeuct
“be distilled at reduced pressure without decomposition.
- When auumum was cttmtad, tha material startod daz-k* :
" ening before the temporeture of the heating bath resched

drogenating the 5,6-~double dond eculd be worked cut, &

uinthowoduotunsolm,ummmle@oumuruIm-

100°, ‘end when the bath nad reached 150°, the flask contents

 were very black, snd no distillate had been obtained. The

product was cbtetnad in & pure mm. m:-, through the
coppor derivative. ' S _

. Tue syolisation step by Borsohe had pmauoed & mixture
of O-scetylated lactouss, mainly 2-scetcxy-5-carbethoxy-6-~
pmethoxystyryl-b-pyrone, m.p. 108-5°, and & 1ittle of the
A-ncstoxy=2~pyrone isower, m.p. 220°. In thais step in the
present study sn oll was chbtained which was again subjected
to a variety of treatments in sn attempt to cbtain e solid

" product. On treatment with methanol or acetone, just & trece

of 8olid material would separate snd remain suspended in the

i Since. 1t was felt at the time that conditions for hy-
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 scatylated §-p-methoxy styryl-s earbothmwm"a,ﬂ-dim.  -

13
dtwuuod in the ronoling mtiom in tho ordor in which

; thayhunbeenmtm

:twbomnupomtoutmtmmmulyoom- T

1‘198 products are optically sctive, sud the synthetis pro= -
" Guots are racesic wixtures, k-kevain and ; * -dthydrokavain, =~
T Ronanr. for the sake of simplioity in writing, the uometa--
. tion dmtamttng opues:l acuvm- will be onit.tod. S

‘In his synthesis of Yangouln, Borlcha (19) dbndonsod
p-netlw:y einnsmoyl ehlartdo with the sodic derivative of -
sthyl acetonedicarboxylate, ocuverted the product to the
suol-lactone by hesting with ssetie suiydride, with simule
tansous O-asetylation, to get & mixture of iscweriec O+

The acetyl groups were removed by hydrolysis with 1 ¥,
methanolic sodium hydrexide, and the sttyl ester hydrolysed -
by'z'l. aquecus sodium hydroxide, m carboxyl group was n-
woved br refluxing with nttremum, and the final product
obtained by umyhtm w!.th aumm. '

B*ﬁﬁgﬂomﬂm foﬂbﬂﬂgl e
\ £400 Y NaOH- MeQH,
g gy 2 »5’ §“s R

| ,3 3
mooqr:g gn 5—"—»”003:3 ,gaﬁﬂe'ngg gﬂg-“‘*n.-gj gfoea;
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f of demtnnmyz ohlorida with the sodio derivative of

| othyl mtomma forwed eopm- derivative when treated.

- u!.th & satursted mwtc scotote solution, l.w 130-1° after

" mmtaumuon rrou mtom-pemlm other.. Borsche -

- yi.clding uuuly wamlmie soid. xmmm-, by using -

(aa) pmpsm this -nm-ul by hydrogenaticn of at!wl |
eumamyl mtoueotate, d rcpemoa m u.p. of tho coppar A
eompound an 136%, R S
"% e wathod by which Boreche had hydrolysed the scetyl
o gmup"m' ethyl clansmoyl acetoacetate, euploying 5% mti.e
" 8014 was unsatisfsctory for the cleavage of the atuydro
 produst.’ The metnod of Suriner, Schaidt end Roll (%), ...
- 'ua!.ng aman!,ua chzoriag aml mu. was tlao mstiafactaw.

, amuonis aomum aid warming at 60° for one“half hour (23).’
¥ & product was obtained which, when subjected to vacuu dise
© tillation, gave only s fow drope of distillate at & bath |
 temperature of 190-200% but the resifue in the Alstilling

_ flask, upon eooltns, aepolitad long oryestalline noodles
ihtch. nhon mmmm fron petroleux ottser. had

- w.p. 94-5% sgresing with the wmmmmnmtm .
8014 of Borsche. Not encugh of this waterisl wes obtnmod |

sttmt m chsvam wit.h 905 anlrsn-u nctd.
Y

Aemmaupmmmmuormuum-tmm B
from the deldroacids 1 the bydrogeustion of the 5,6-touble
bond, At the time this investigation wes undertaien, - “
~ 6-wetlyl-5,6~dihydropyren=2, d-dtone bad been synthesized,




~ and its physical properties reported (37). During this in-.
: mtmttm. the snalogous 6 ml-s,s-dtbymwm-a,h :

20

© dlone. m mport.od (38.39:"0)-. nurnrm: by choosing 88

Tho mtlwsh or thu 5,6-61hydropym*2.k'alm will b.
: Gtsounud lam e : ‘

ﬁnvo been miwly mut!.sntad (ll:l.). and & pumber of work~
_ers h.nn mutmm the hwmmtm of doha'droacotto wtﬂ.

| :I(uz)mmlwsmmwmuwummmmmm. i
N product which had lost an oxygen atom, ®.p. 187° . On ehemical

: 5_'-:-ode1 oonpomdl for the tm!rogonnt.ian experimsnts dotqﬂm
7 sgetio scid and dehydrobenzcylacetic tetd. and sspecially -
~ thelr derivatives, G-nathﬂwm-ﬂ.h’diom and the. S-MJ.

mlomxe, mmsrul hydrogenation eould be mtly vm.rm.

| mmmtton of mim pyma, parttcumu a’-»nyms,

Scue of the earliest work was dooe by Oppenheim and Presht .

~ reduction of wrobmowmm.a scid by Perkin (¥3), who

uaod sodium mlm. n similar observation was mide, f.0.,

B tholouofmmmmd Alternate strustures for the
_ rnuluns omotmdnm proponod by Feist (B4), st itm.'_._ L

established that the 5,6-doable 3 m wes unaffected, The.

smotui'u proposed would arise through reduction of & eare

. bouyl gooup-to the alcohol, followed by dehydratica. - -

' Mach later, Adkins, Connor and Craser (45) nabjocﬁod




' paysteal properties, but reticuslising tast since . pyronss.

dehydroncetie scid to hydrogonation at tomonmu'n of .- R
 185-150° and pressures of 106-325 stacepueres. Toe mln . !
© product they obtaisied wes heptancoe”h, but no cyelis RS
' nydrogenated products were obtained. They found that upon ..
" hesting dehydroacetis scid in ethanol st 190° for two hours
" with or without the nickel eatalyst, 70F coaversion to.. - S
 scotoscstic sster oscurred, This indicated that st loast ...
' unler those ecnditions, the Claisen condensation poamuua .
by Arpat (32) as the second step in the romuon of g~
h%mottn scd m also reversible, e j
71 Rupe, Pearint sud Collin (46) NM obtatned the -
' 5,6-athydro detydroscetio acld by hydrogwnating & mmluod
" aqueous soluticn of detydroscetic sold with & nisksl .-
 ketselgunr catalyst. No yislds, paysteal constants nor
" analytical procedures except eosbustion anslysis date were :
gtven. They reportod ‘the formation of & MonO-semicarbasone SN
' from their produst, agsin giving no inforwation s u tts -

are mrrootad by um msonu. thie Bmcetyl curbonv}. B

* group is tavolved in formation of the semicarbsrcns, Hows
ever, the s-uwz-s.s-azugamm-a,u-am prwzmxy '

. mentioned (37) reportedly yields s semicarbascue resdily.

By enalogy, therefore, the compound clatmed by Rupe and

eo-uorhrlmld be expected to yield d1-sewioarbasons,

| elachowski snd Wanosure (A7), using & plstimm oxide

| cntnlyat, nportad the product of thelr hydrogenation of

' dotwdm«tu actd as wa1~6-mw1wm*2.#~dtm, |
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BePe 185 which m an um, s positive emol test, snd .
' on ydrolysis yieldsd 2,4-neptansdions. Bince ydrolyets
~ was omrried out under couditions which would not be expeoted
to mc nu-thor lmlrogemtlon. the recovery of @8m 0
-? eptansdione seens to stearly establish the correstasse of
_!m s Mgh daw or umunty u roqulmd tn mr'f
. to'obtain tue desired lwdmmm amduct. no n.uupu were
undo undnr oomutloal of high Wrﬂtnm mﬁi msm. |
ffisum chawi.ul reducticn (1..-.. sioe and hwnmhmu sotd’
or sodium tmlgan) spparently attacks tho ‘sarbonyl group, -
- this type of kydrogenstion was avolded. A mumber of amupt-
| were wade with lwcm utal;nu under -m conﬁttlm, and -
L the results will be discussed. A11 ltuuph were emleﬁ
out in the low pressure catalrt.i.c kydrogenation apparetus
_ mmwwrmmmtem " This Appnnm e
18 very cooventent to uss, sud pcwides for sfficient eontact B

) J_ homn catalyst and compound in hydrogen atuonphem up to

Wm-wm.-zuanmwuwumw

- . absorption cannot be sccuretely followed uhm using mtm., P
of lesa than about 0,05 wole, In this Ipmm’ sbso I'Dti.cn
'_oro.zmarmumaam.emoram.mw.

S e bhydrogenstion of aon;ydroaeotm mm was lttouptod
iy a modification of the procedure of Rupe (46) using _
Raney nickel snd & nearly-neutralised squecus solution of




" 1ens acttn mpamtton of Raney ntolml, snd * 80114 was ob-

. S 23
&Wt&c- acid, Om snd one-half wolar equivelents of -
* hydrogen wes absorbed in sbout four hours, snd su sdditional
- one-half mole during the next three hours.: The cnly solid
. ‘produst iscluted was 6-methylpyren-2,4-dione, evidently re~
- sulting from hydrogenolysis of & C<C bond. Hydrogenolysis
of this ﬁypa ting been shown to ocour when using Raney ui.olwl"_ N
“as & ostalyst for nydrogenstion of 1,3-diketones (10¢). - Re-
'ecnuy en atteapt wes mede to duplicate this result using & R

‘tained which is probably nninly starting mtorisl, but has
 not been cbtained pure enough for dsfinite compariscn.’ The =

pehavior or the resction mixture during the working-up pro" T
_-:_f'_coaura was the same as in the first tum,

i the mtzon omnmzy maum a eonpm uu:tum or
_ nubaumn. '!ho aolution, which was acmtc before hydro~
senst.ton, m dlsttmm mm artor. indicating & decreane
in acidtie ntartal due to hwdrowtlon to the aloohol ttago
or bcyond. ‘Actdification of the basic solution pmduood eon~
siderable orroz-vuomo, apparently from s readily dscarboxy-
lated mcuon product. The welight ot total ether-solubls -
materisl isolatable represented less than 505 of the \nlght )
of starting ut.erlal, apparently beoaun of m- by wayom-»
tion of neutral volatno proauctt during the work-up. _

: Da!m!robonluymuc aold m twdrogenatod using dlmm
an nolvmt and Rspey nickel as cnuly-t. A yiesld mountl.ng
to sbout 30% of & substance, m.p. 257-6° without decomposition,
" wes cbtaine, Carbon-hydrogen sualysis agreed closely with
the eupiricsl formila CygHy 05, Which could arise from hydroe
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N mu of cnrbonwm band to yial.d 3'boruy1~6 phonyl'
: m-an-a,#-uiom or 3 benzoyl-).h'-dltmlrrﬁ phonwl*e -pyrone.

E _, ‘Since the thecreticsl amount of hydrogen for the reduction -

.::-::ormdoubloboudorcnrbonylgroupm t-nimnup, ntonly

- sbout 30% ot' reduced product was z'ecwam. apparently the -
. mductton thgt had tam placo hnd proceoded beyona tho

. om-molo stage. mum lnvautiaaticn er tnu -am-m il |

: ..::‘. Ancther hydrogsnauon atumpt was mriod out on

dohwdrobomoylucetie acm alao ouployma dtum an lolvant, 5_
_ _'but uatns 5% palladi.un on carbon a8 the catalynt..- Ko re-

o ductlon mtnmr ononrrad, a lusht. drop in pressure.

wmant.ly being dus to adsorption of hydrogsn on the catalyut .- S
or & leak 1n the mm. ‘Tue original uteru1 was mmmd =

qmnutatlvoly. I

§-¥athrd a0 6-Pionviosn 2. 4dicoe.

© 8ince the strcture of most I.ntumt in thu fnvests-

' gat!.ou was the 6-substituted pymﬂ,h-dtom structure,
somewhat more attention was given to these compounds. No
mpbrta of investigation of the hydrogensation of these pro~
Guots could be found in the literature. The experiments
wers limited mainly to the 6-methy)l ecmpound, since no
sultabie solvent could be found for ths §-phenyl compound.,
.. 6-Methylpyran=2,%-dions was subjected to & wodif1ed
Bupe pmeduro similar to that discussed for d&hydroaoatto

- scid, A drop ia pressure i{ndiosting uptake or 2 moles of
hydrogen ocourred in sbout 2 hours, after which f.hs preasure

co-




o oarbowl raasonto. nor 414 it give an ml test with rerrxe

" amount of blearbonate-insoluble solid which could not be ob-

- ‘oml mmtaluuttom by dissolving the materisl in ether, '

P S : _ 25
drop was iorr slow, only i lau.ght. drop being obasrved over |
" the next, aix hours. . Frow the reaction mixture, mioh un~ ._ |
. reacted starting material snd sn oily msterial wes obtained
" which showed no. sign of dopouiuns' orystals after standing
for. meml weoks. . . '.l'hlu o1l gave no positive tests with .

-'chlm-m. On treatment w‘.lt.h B,Sﬂmitmbonwyl chlortdn. eon-
E a!.aambla decmpoalti.oa oocumd, yielding ﬂ.nanx a small .

tained colorless after repested treatment with Norit. Seve

" adding petroleus sther to profuce cloudiness, and allowing to
" orystallize wentually yislded slightly yellowish platelets, -
' w.p. B7-89° after previous sintering at 80° 1n too swall an
amount for further {mvestigation, A repetition of the pro-
‘osdure gave no better results. Apparently the reduction . .
‘reached the aloohol stage.. At lsast it was evident tast the
.pmedumdidmtprodnu the desired product. - - .
- A number of reduction attempts using msethancl or . .

sthanol as solvent established cnly one fact--that aloohol

.18 & poor solvent for hydrogenation of this material, Using

7" sither methanol or ethanol as ‘solvent, 'attanp& wore made -
" with Raney Nicksl, pelladium on charoosl and palladius cn

strontium carbonate. The mixtures were allowed to shake for
periods up to 2% hours, In all cases, the recovery of . . -
 starting meterial was practically quantitative, If suy re~
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- duetion occurrod, the uount m too I.nutmtﬂ.cnnt to be
B ntuougn Smwyxm-e.h-atm 1 an; lna!atly

 soluble tn elther, 1ts bnhavior toward twdrogenntion {n this | __
- nolmt was lnvutmted. l’suadlun on carbon and palmzun e

" corvesponding to 15-20% of the :mm matertal but with a
a mch dirromt ult.ins behavtor. The product sintom at

| dthydropyran=2,4-dlons has & reported melting potnt of -

_on bartun aulrnto were und o8 cat-tlyst utth -ms.m mult.t.
:Upon waponum of ﬂu ether nftox- rumtzm to mwc the
cam.y-t., s cmtaumo solid was obui.nod in s lnount

120° s ‘effervescence started st 122" and scontinued to 1#5"

before all solid had dtupmmd Racmtsumuon from:

 etiyl acetate narrowed the melting point renge to 124-130°,
The melting point of the deeired product; s-uum-s.s- -

123-4°%,  Reorystalltsation prosedures are continuing in an . 3
aﬂort%ﬁrthormthmltmmmmmlm s
7 The probles immed1ately ensountered 1n worktng with -

6‘m1m-2.¥-diom was that of finding I solvent for - - S

the material, It u vary llightly solubls in methanol or
ethanol, virtuslly lnaolublo in othcz-. and very slightly
soluble ia tetrahydrofuran or dioxans. In the first attampz,'

. lnaponuon or the compound in ethancl was employed, using .

aanoy niokel u the catalyst and a tenpeumre estimated at
 60°, 'he reacticn product wes recovered from the utalyat

by diseolving 1% tn 5% sodium hydraxtde. After precipitation




o of mﬂuxtns utth 150 ml. of dim. - In the mmtzm :

"a""pnuuro gauge, but in attomptmq bo isolate the oompound

" origtnal sz-pym'-z,hdiom. which ts & yellow cmtal*

 with sctd, weshing and drying, melting point snd mized melt-
. ing pomt soufirmed that % was the unctenged sm-ttng |
P U’pon atunpt:'.na to m dicmns a8 ulmt. abont 1.5 £

ot s-puenylpym-a,n-mmo was dlnolvec after several hours

: _proeedure, m tvdz-oaan absorptton was !.nd!catod bw the -

rm m dtm lolutton, even atm cmntmtlna to small |
" volume tt was nocuaaxv to add water to precipitate tho soltd
" The white solid obtained melted ahout. 20° nigher then the -

" 'line powder.  Mixtures of the two substances melted over .
 wide rengs. It was found thst the original compound wes -
" trensformed during the long reflux period with dicxane, thoi
" nydrogenation procedure not being required to produce the .
higher mslting compound, The transformed pa-oduet omm* - _'
~ lized from dfluted dicxane in rod-1ike white orystals. Com~ o
 bustton snalysis on this metertsl, which melts quite sharply
 for such & high melting matertal (264-5°) and forme wells B
" gsfined orystals, does Dot agree with any reascnable strue~ S
ture which could be postulated. mu uuma has also been R
reserved for future favestigattos. ~ . . - - .. 100
| Since this Mofthnuorkﬁﬁhhnmthoumﬁ of
a wajcr problon in itnu'. since none cf thn products
oblainad reseubled in phyucal properties the Iuwun 5,6~ IR
dibydro compounds, attenticn was direoted to tho so]m:lon R
orom:-upoeuormmbm. R




- ,_:E_'st.udlu of Gmthylpymn-'a,hdlom. Mons ottmr thlng:, thcy -

§.~mmman-z.&m ond Derivatives nm ¥-Bromatucelads JEtE

S mrlng ttw noma of thtl tnvuugatton. Amdt md _
Aven (11-8) published & mpm of mtr rather conprohomtw

,‘_"ttat.od ttut. the cmpound nmm m as enol with bromine,
s mt-hyutod br diasomstiane to give the amtm-b-mm.’_ﬁ
__‘_"-.p. 86-7°, and mt with brostoe tn lcotic sctd gives the -

. bréuo der!.vattvo, decwpoains sbove 200°, The 3-b:-om -

e derivative utth dtuomtlnm gave the 2-nathmq-3-bm
,_,_;_.dari.ntlve, I.p. 153_ . It umd of interest to mvosttgau -

the behavior of this oompound toward r-bmmmmm. '

. _pax-uoumu the zmm derivative, since, from the

_ tructure, 1t appomd that this agent should broulmto ths :

, 6-methyl group, ttmroby wmm 8 resctive center by weans
. of watoh the eutire pyrous motety eould be provided with s . .
vartety of types of G-aubstitusuts, For exsmple, conden-
_#stion of such & coupound with bensyl sodium would m )
__aawmwstmm o - o

7 epeatment of Gmthwlpym-a,#-dicm with !"bmo* R

sucemmido Yyielded & bromo derivative, doeowposing abon S _

1857, which had the correct sualysis for s monobrome deriva+ o
tive. Since the starting materlal 014 mot dissclve com~
pletely in carbon tetrachloride, the resction proceeded very o

. slowly, about 24 hours of mﬂuxi.ng belng mquirod boron s

. ponitive brouine test was cbtained, The resotion atxture had |

. MQM'nrym,snamnoldorttwwoduct_uaj‘ poor,

Ssveral recrystallisstions from glacisl m::!.q acid m re-

quired before the decomposition point appnmntly leveled off
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.8t 185° " !tn foaot that thl bropias substitution hed.fn= .
 volved the 3-posttion was utabluhod by mttmnuon with.

: }:dmomthano  The mttvlated product, l.p. 152~3° was
- identicsl w!,th the pmdnct obtainad hy the pmeunrc of -

. Areat,

" Lecoeq {¥9) investigated the effect of NBS on & number of-.- ‘

iamm-é-mtmx-»x-m. which dissolved roadllr m'
earben .tatmchlormc, was then treated wtf.h W-bromosucoini~
"' utds to produce a compound identicsl to the bromo-methoxy
" gertvative obtained by the first two procedurss, 'l‘hli re-
h '_sun was somewhat unexpected since the enclic !marom m
" been previcusly substituted by methoxyl. Buu-Hol and .

" ‘hetsrocyelis compounds, snd found that 2,6-dimethyl-d-pyrone
" resdily yielded the bromowethyl derivative. The anslogy
" tndieated that the G-methyl position in 2-methoxy-6-methyle
A pyrons would be moat receptive to bromination, whereas the
Beposition is more anslogous to thes °(-position in the

" A e-alkoxy erotonate melecule, B position which is unaffected

by ¥BS, The bromination of the J-anmxx cmmm will be
disocussed later,

2-nthoxy-3~brouo-6mm1~&-wm was t.hon tmatod
with ancther equivsient smount of R hmucctnim. and &
now eonpound with the correct analysis for & dibromc deriva~
tive was cbtained, ®.p. 161.5-162°, The fact that this com~
. pound was emm-jwimm--hwm was es~
- teblished in the following manner: The mo*hm eompoind
gave the correct smalysis for cne C-methyl group (50). while
ﬂn dlba-ona co-pouna w& m pout.tn malu w t.hu smoco

s




o dure, Upon treatwmsnt of the dibrowo conbomd with hexa~

S methylens tetramine by the procedure of Dunn, Waugh, and .
L - Dittmer (51), there separated in 89% yleld within 10 minutes,
6t & coplous eddition produst which decomposed sbove 205°,

i, Siniler treatwsnt of 6-wethylpyran-2,4-dicne and 2~methoxy=

:_'5.,:;:" 3-bm-6-utw1-l*wm gave no indication of resetion.

Y

 Preliminary atteupts were made to ecavert the dibromo
I compound to the aldehyde by two methods, The procedurs of -

2, Dunn et. al, {51) tnvolved dissclution of the materts) in
__ ‘wter, followed by steas distillaticn. The dibrome sompound
ﬂ ' am not dissolve appreciably in the water, snd as heating .

’*“ qont.l_mod. considersble decomposition occurred, No poutin.

i | aldehyds tests were obtained frow an ether extrect of the

o distiliate, nor from the brows, gumny residue in the dis-

it | tilling flask. Angyl and co-worksrs (52) were successful in |
L obummaamnborornlmuuwummammmtm IR
o botween the halomethyl compound and hexemsthylenstetvemine

Y - or the preformed hexaminium salts in 508 scetls acid. The

it "'uhmmmhouaam:unuroroﬁ-rmmsm.-f:

h ‘concentrated hydroshlorio seid sdded and boiling sontimued |

o for 5 minites, then the mixture sllowsd to eool. The alde-

‘_‘_‘:‘; ~ bydes separated on ocoling., Woen this procedure was followed -
- in the present work, a brown of} uMMMmumcM |

3 with ether. Tuis oll, on treatwent in etiyl alochol with =

q 2,4~8ins trophenyliydrasine deposited after standing ovemight,
CA & small amount of amorphous brows solid which gradually

W charred sbove 200° but d1d not melt below 300°. The smount




1) -

E

=

3
5
g

b

=3

10,

1203

o

ey

Ol -

o3

11

g

S.E-N_ .

£ B

ey

: S'bmthﬁ'l*pym ulth honsyl nodm. ‘!ho prooodm of
. Balth snd Tumer (53), who prepared a mumber of aliyl bems
nm m this mr, uﬁu rollcand Merobenm was addad

 aropwise into & flask containing toluene and sodium wire snd -

| f11led with ary nitrogen, Continucus stirring wes provided,
and the tmmtun wan nsznum at 30-35° by besting tn :
~ enofl bath, Toe mixture beoams very black a tue resotion
| !pmedad, a total of " bouz-l was alleuod at this tempers-

_ tare. e mixture was mmmumnurorssnuo-mm
the heating Giscontined, sud then & solution of the browo-
| metiylpyrons n tolusns fntroduced with stirring into the hot

| mixture, - After sllowing the mixture to cool, unmtod R

 starting materiel was recovered in presticslly quantitative

yield. t'ns.n procedure was repeated and starting material was
~ again the only materisl mmmd. When ratl_u:!.ns was
allowed to oontinue for one hour after sddition of the bromo=
‘wethyl ooupouna. only tary decomposition proamu were ob-

. tatned, 5o starting saterisd betng recovered.

e _ : - : n L
was t.oo ammll to nrmnt pur!.ru:atlm ltm“ fO!' whn-' -
Attmptc ‘were mo made to oondmo z-mthm'-) bromo

" In the grosedure of Oilmen, Pacevits and Baine (5'&)
ror t.ho formaticn of benxyl sodlun, the muuon _nixturo o '

~ upon heating to the reflux temperature, is described ss

wmmrroublacktobrtekm, thonuaumngthn Ysharmo=

_torhtlo oolor of hensyl sodium, " m.x'. fn the pmunt.

oxpertmts. no color other then blnek m obaenad. It By
ha, tharcrom. that ramn to act s omtzm m dm to




._ sation is the nems usually applied to resstions in which
an o(‘mttvlm group of en ester -oloeulp ts condenassd umz
W oarbonyl esrbon of another sster molsculs to produce &
 £-ato ester. If the two senters of resotion are within -'

13

the :lmk otobtni.ntns bnn:yl sodfum, - oo oo
sttmtmmtomtrmhuumlmldm

" go & Reformataky resction. Under the eonditions smployed, L
 however, no resction was cbuerved beycnd & darkeuing of the
:mc amr heating for tour houm.- The unresctsd starting -

mtoﬂal m moum i

m_cuum sondensation or mmtto uuz ‘eonden*

m sape molecule such tlmt s i.ntrommmr mluation
ocoun to prodnm a mltc owpound. tho z'outton is gensr+
ally referred o as a Dlecimamn mluatlom In ordar to

undergo such ¢yclisation, the sotivated methylene group must
be in & position §or € to the earbonyl earbon to which {t -
bacomes sttached. The configurstion of the £ -acatoxy esters

fulfills this requirement, but in this osse the of “metiy=
lene group is also & teruinal uth:yl group~'not the usual
case in Dieckmann cyclixation mtlona. ' _ —

Ko attespt was wads to review the extensive uu&m
on reactions involving cyelizstion. However, in the compre-

-




o S 3
. hensive review of Hsuser and Hudeon (55}, no exsaple of &
- strictly analogous reastion was cited, The usual result
 of Diecimenn eyslisaticns is to produse oarbooyolls keto .
‘ompounds, not lactons or pyrone types. - One resction which
© 1a olosely analogous was accomplished by Pauly and Lecikewsan
- (56)n who synthesized Mhydroxycoumarin from wethyl mt-yl"
salicylate by the uctlon of sodium, The resction was . :
‘brought about by the sddition of wetallts soam-  to the
'nomn uum mtylulieyhto. R S :

: -QCIHJI e
- Na > -
Y T™Y - TR

=y Tats resction was !.nnutzgatodwmnkunﬂoom SR
(57) who had better success by using an inert solvent. . In L |
 thelr procadure, sofium and 1iquid paraffin were heated to - =
240°, and the methyl scetylsalicylste saded slowly, T P
'-mtten -um was msintained at 2#0-250 for 14 hours ,
after sddition of the ester, In the isclation of the pro= i
duct, they filtered the hot uixture to isclate the sodic |
derivative, dissolved this in water, snd by careful aefdifi-
cation were sble to separate wost of the soldic impurities,
whtch separated at & higher pH than the #ﬂmlmumm
| It uugnt be expected that oyclization in the case of
uﬂvl mtymltcylnu woirld ocour wmore roadny than with
tho 3 mtm ntor. In the salicylate uolooulo.

020 -




‘ spatial ecafiguration which the trigusl cerbomethoxy carbon -
 atom can assune is liwited to the plane of the phenyl rtng, .
The chance of 1t being 1n & position to undergo eyelisstion
 therefore 1s mch Detter than 1 thoamotthtcomapond-

" ing carbon atom of the ,d’-nootm ester, in which & bigh .

hgmo of fres rotation is peraitted. This can be flluse s
7 trated mmm by eonstrustion of the molsoulsr -odo:.-.'-
a y Attmptt to achieve this mluauon were udo upen
eyl '/ ~phenyl-/ -acetoxy propiouate as & model compound and
" methyl A-acetoxy~§ “phenyl ulamto. which would lesd to the
 properly substituted gyrone, Euqyl A-tydrexy- Aopmgl
 propionate wes pnpu%dbrthomudumorﬂmswm
Breslow (58) in sbout 70% yield, Tuis was mtyutea by
tmmt with excess acetic anhydride i.n pyridine, the boat
ﬂ.old obtained being 80% of pure S-scetoxy ester.

‘In the preparetion of wethyl S-scetoxy-S -phenyl
nloratc. 1t was found that the best ylelds could be obtaised
by acetylating the erude A-hydroxy produsct from the Refore
mtsky yeaction. When purification of the £ ~hydroxy compound
by vacuua distillation was employed, the yield was gsually
sbout 35%, lmldctsosibotnsobtatmdmmmum.
However, whon the cm product was mtylatod. mmu

ma- of A5% of the /-aqu product were obtatned,

In the Momtsky mcti.on. holt. y!.om wore obtntnod
bynmmdmamlmwthntmplwwm. Cole
and Wilds (59). Hydrocinnamic aldetyde, methyl bmmute.
simmmdmhn:mmmpmzntmmhotm
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. sk -_ﬂ.tuﬂ with & reflux condenser protected from stoos*

~ sadition of & orystal of lodice the resstion started spon- . .

tansously and it was necessary to 000l the flask ocossionally =
"ini {oe water to keep the remction frow becoming too vtgoroua

K T spoutanecus resstion proseeded until ¥irtually all of

nfbmoutormnmmmnt«hu time and the -

| reaction mtxture sllowed to reflux for another ous and one-

- hnlftowohourl !hcmttmuixhxnm thonuorlnadnp

: 'tn the ususl nnmm-. uzng saturated smmcnium shlorids solu

"‘tion to decompose the sine intermediste. The bensene solu- .

' uon was dried over anbydm sodium uulfate, the aclvent

‘removed unaar roducod pressure st room Wntum. and the -

 residus trested with acetis  aciayorise end mmm. f.a obtatn L
tae A’*’-mtw product,

' 'mouraglng multl. _. S

>5

pherie molsture with s caloium chloride tube, . Bhortly after .

ﬂu lm m consumed, -  Usually, sn additional small uount

. Sodium alcoholatu. matallic lodm, aodl.m Imlrm and

: :odiun amide were eumployed as condsnsing agonts in the
" eyelization attemtl. In & recent uttuzpt, a preparation

of sodium duporun 1n .ului.cmoopte particln m aud with

An attempt was made to bring ubout. ttu condcnnuon of
sthyl 4 ~acetoxy~ 4 ~phenyl propionate snd sodfum ethoxids tn
sthancl., The only solid product isolstsble was oinnamie

- neid, the dark, olly residus giving no positive indieation

of formation of an enclie produet. RBither intrsmolecular or

.




o Apparcntl.y these conditions were nmt milder tlum those

36
inter no}.omhr omdomat:on would be expected to produce
. ono].to mnterisl, hma tppumtly no condensation or the -

!luttvl V-4 mtour anyl mmu was mmm to -

o tho mtton of alconc:l-mc sodium wethoxides under oands.uom L

. similar to those employed by Bechmenn, Cols and Wilds (59) :
to oycnu the mothyl ester of mmmmmm-mtmm.

| | wtmsl: wloysd, boeaun t.ho ﬁ-bwdrw aciq, :.p. 130- -
'131 ), ‘was isolated from this mt‘.ion. Also woms unrescted

smtlng materisl (about 308} was recovered by diltﬂht’m? |

 leaving & dark, visoous residue which would not distill at
"abn'aa momnmorzoo".txu, tudwonodotoctabh

| m]. hst or poltti.vc mct:.on llth 2,n-um1tmm1mm;m E

mt. :".I- PP

 Woen ethyl A’mm-i mx proptomu was aauoa
mpnuo :.nto 2 stirred mmton of finely divided mm
~ i snhydrous bonsm, an lmoediate vigorous resction oecurred,
but the aodmn scon becams coated with an omsoﬂ resstion
product, Althougu stirring and mﬂuxins were allowed to
- coatinus gvernight, much nmactod sodiun rexained, From
- this mcoduu. clunsmic scid was agsin recovered, and no
positive enol test was given by _ttn non~orystallizable resi-~
Tue procedurs of Link snd so-workers (57) was then -
spplied to methyl Z -acetoxy=$ *phenyl valerate, Efftcient




what appeared from its boiling potnt to be unrescted starte

iy

o 5T
stirring was employed throughout the heating pertod of ..
‘about 3 hours, and the suspension took on & light brown . -

- eolor, but relatively little decomposition wes indicated, .
_ However, s large proportion of the sodium ¢id not resct. .
'. AMWt&hMthMmcmm*
~ rescted sodium, and the solid which was & tan, amorphous -
o matertal gollsoted on & Buchner funnsl, Prom this solld -
~ was obtained sn scld, m.p. 100-101°, ‘the mewtralisstion - -
o oqutvn‘wmb of which agreed for 5~pham«a-ponumu a0t

Prou the liquid petrolatum 1mr was teclated about 50% of

tog watertal, Mo positive enol tests were cbtained from lnar

"‘mttmdmmtduo mummupumuﬂx
© wimtler vesulta, oo ;

'mo isclation of tln unsaturated scids from thue pro*

oodnm:m sousidered to indicate the presence of moisture .

in soms reactant. Oonceivably just s trace of molsture

~ could initiate the hydrolysis, and the resulting dehydration
'umwummnummmmwu. o

However, the utmost care was taken to have conditicos as
sohydrous &s possible. All solvents wore drm by socapted
procedures, ocommercial snbydrous llcohoh were aut:ma
from wagnesium, snd liquid reactants were freshly auuuaa
mamnmmm-ﬂrmm»emm“nnu
possible frow atmospherie wolsture during sssembly.,

" The literature was chscked to ses 1if similar results
hndbmnouud, matrpomp-mmmm. uuohu




" affected, 1.6., 4 to the functional group, Recently, .

ol d’-n.w.uuou was cocurring. - Sloous (60) cbserved that
" A-nostoxy- 4 *phenyl propionte 8014 decomposed above 200° to |
" yleld asetis and oinnmic scids when heated alons. Schmtdt
" 'and Ruta (61) observed that nitro-olefins were obtatned on
. trestment of X-aostoxy nitroparaffios in ether solution with
" potassium blearbonate. Sowden snd Fischer (62), in applytng
" the reaction %o scstylsted carboydrate itro alschols, .
3’rom¢ that only the mm 8Xoup DeBrest the nitro group s

Linstesd, Owen and Webb investigated this resctics (63) ana
" established that elimination was coourring in addition to -
"' hySrolysts, by obtatning o, ~unseturated ecmpounds uader
 .ecnditions by which the sorresponding A “aytroxy eompounds
"’mnmzaemnm mmmmmmtmmu-
~ gated were the  /-scetoxyd 'phewl Proptonate au ﬂmt.m-
| J-phonylvalmu.-- ; S

|
anmmnamr (%) ebmmmmuu tn Clatsen o I
|
|

: acylatiom sEploying sodium hydride as condensing sgent, o
- -Raploying thia launt in the present work, stcoursging results
were obtained. In the resction with metiyl £ acotoxy~d =
Pyl valerate an suolle substence was formed, snd judging _ ;
by the intensity of the aolor produced on testing with ferrie !
© chloride solution, it was presest in sn sapprecisble amount, {
- Eowever, after seversl lttanptl with vartous technicgues in- - {
. tended to affect a separation, the enclic substance hes mot
muonmnumatau. - ceo !
|
H




7/ Wnen bensens was used ss the solvent, & yleld smounting
‘to about ¥4 of the & *hydroxy scid was obtained, sbout 50#
.- of the starting materisl was recovered, snd the residus -
m no positive enol test nor carbouyl test with 2,8= 7 .

- formed, & few drops of the pals yellow ether solution, after -
. . d1lutfon with ethanol, giving s deep green ¢olor upon sddi~
" tlon of ferric chloride solution. Removel of the ether ' -
© under redused pressure left s clear smber oil whish upon
.- standing beoams very stiff, almost but not quite = glass,
O testing with 2,4-dinitrophenylhydresine reagent, sa
{mediste oloudinsss appeared whioh mptdly became more

| from the soluticn, Repeated sttepts to obtein a solid -
. 2,3-d1n1 tropheny liydrasine were unsuccessful, An at.tanpt
© to form & sestcarbazone yielded & material which mﬂsum:
"'upuutoauamum tnonin orﬂmoontai.ncrarm
~ erystallisation attempts, - - S
 Upon treatment with saturated oupr!.o scotate solution, &
dark blue ether solution was formed from which no solid
would seperate, Evaporticn of the ether solution yislded &
'darl: blue gum soluble in mt m&e solvents mcopt aloo~
hols snd petroleus ether. On treatment with alochol, en =
‘amorphous 8ol1d was formed, but the meterial was inscluble
in botling sthencl. Treatment of sclutions of the waterial
in chloroforw, benzens or sther with alschol csused grecipl<
tation of the flosculent, smorphous solld, This copper

N mwu.-n‘f._":nlm&mrw\wm— l

; dmlmmmln. resgent, - Upon substitution of '~ =
n-butyl ether ss sclvent, however, mi enolic substence was = .

_ pronoumod am in I short tine, red, olly tlroplotl upnmt.od




- derivative was mﬂﬂ.od u:ﬁu as poss{ble by tm |
- the. solid on & sintered, ‘glu. funnel, Qis'clvlng RN |
o through with & 1ittle ohlorofors, end precipttating 1t from
‘ tm chlorofm w S1lution u!.th alookol,  This was repsated )
' several times unt1l the welting wuat (a. Mmtum
mtnt) mzm off at about. 175-173_ , and & sanple was-
' amalyasd for sarbon, tydrogen end copper,  Although the
_ -. ; ‘,.,tartal u- not com!.dom pure, i.t was relt that nn W...'

" tion of the type of condensation tat - oscurred, 1.e.;
" interwcleculsr or tatremclecular,  Por {ntrasolecular oo
"% densation, the copper wlnti.n of the eompound auonzd son=
tain 15, 97’ of sopper, caloulsted as sopper oxids. Por m-'-f e
© pounds resulting from intermcleculsr condeusstion, tie |

a rml eopm derivative multtng from the mumuoum

-omum thlmhummmﬂrylmmlsmm. _
"";mamnshtmmutomt that & norusl oopper dert-

a m:.ut.in of Oﬂvl hydrocinnasioyl mtmmrbmhu
| formed resdily snd analysed correctly. ' ‘

taminant which would immu tho eopper pamuao.

_-'thoeopmpomtago lh.rutthstthuwmtamor

part:.cuhrh for copm oontont. m.m g!.vo m mm-

sopper content would be roughly hslf, or about B% for the -«

mtomtu uur ccndensstion betwesn two of the original -
vative would form, but as mentionsd mz.ously. the copper

thonmwmattmungtomm.mmot_
mmwmmwuozmuwmmu sopper oon*

would not be so sffective ummmaurﬂlmt
capsble or forming & copper Mvatin, which would lower




sopper found was in mach botm_agromnt for fntra~ than
~ for intermclscular ccndensation {found 13 914) was considered
" to be momgmg wMoncc mz th. aoumm rmtlon ata -

--_"i-_iuc'cennmu g5 & mesns of nepamtion.-—-ntnéc the enolic - ¢
_material was admorbed so strongly on the solum {slumina
and nutclo seld were tried) that it eould not be slutad; -
| -.E*'-f?-ur even extracted in. & Soxhilet axtractor from the morbent.ﬁ__
' Upon treatment with dmomaumm. & comparatively vigorous .
\';mct!.on oocurred, but no crystelline material could be - -
 tsolated, nor could a crystallizable fraction be obtained -~

. after an adsorption ehromatography separstion, - Tures rather o

 distinct fractions were sluted from the colum, but a1l

formed & glua'li.ka layer in the contatiner nﬂor standing _:
until 11 solvent had evsporated, and they were all resaily o
_. lolubh m all ormia solvontt but potroloua at.tm'. -_ .

Mlmmidnmmloyodhtuifltmldinﬂu«ﬂn '
mmamcttmmwmw naldlnonpunproduct. .
From the resction with this agent in l.tqum amu upon
. aatnyl ﬂ-uam-s ~phienyl valerate, there was obtained a -
good yield of an amide with & carbon, hydrogen, snd nltrom
aneiysls agreeing for the oc, £ ~unssturated amide,
CgHsCH,CH,CHICHOONH, . Bodlum amide in ether gave none ;,f_ o
this product, and only & faint positive test for enol was
* produced by the residue. i o -
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Rncantly, the. use er " lodmu mmmx was investi~

; ﬁ'[.: auted es & aondensing agent 1n acstoacetic ester sondens'
sations (65) and good results obtatned. A sample of & sodtum
 tspersion in nebutyl sther in which the perticles ranged tn
¢ #1ze from submteron to 10 uierons wes obtained from T, L2 I.'_
 Tndustrisl Ctientoals Co., 120 Broadway, New York, X, Y. -
- Btnce some ottyl S-aoetaxy=4 -pusnyl propionate was mn- L
‘able, the cyclisation attempt wss mede with this material.
 The sodium dispersicn was placed in the flask under & i
' nitrogen atmcsphere, sud the ester in n-butyl ether was
" atded from & dropping funnel with continuous stirring.
' Reaoction was tmuediste end vigorous, bydrogea was evolved, < |
and considereble heat was gooersted. The resotion eontimied Ak
© during the entire additicn of the ester, no hoat betng (1

lppll.d to the flask until after the additicn was emloto.

__"mmnukmmmumm”wm After

dommttm of sxcess scdlum with gl.ncm scetis acid, the
mmrnmuormutnth'unuuw. No erystalline soid

. muwummmbmummerm.m :
 solution, only & slight turbldity developing upe soidifica-
_ t1on, Tue othey solution gave sn lntmu. slmost blsck solor
“when treated with ferris ohlorids molution. After concens <
tretion to swell volums st reduced pressure snd roos e

ponmro. dilution of the sther solution with petroleum ether )
cnused w!.pttation of sn smorphous, yellow ao:l.zd which :

resinified aftar standing & short while. A suall anount of

At e AT L e e Flacnaa oL .




tais restnous umui. after triturating with water on 8 -
o ‘watoh glass, mlldifudmd ecum be scraped off as. tyouou
pwdor It was mrroctod by sodiue blcarbonate solution .
tn mtmt o' the report of Jones (38) that hetydroxy-6e -
o mz-s.s-umm-e-wm d.iuolm vith effervesconse in .
" soatum bloarbonate solution. At the time of thls writing,
-uttmpu are mti.mtlns 0 gut t mbotmt pare m:@l for
" an snelysis of tats meteriady -t '

duces a mhatttnteﬁ ﬂ mthm erotonte 8otd sugaantod t!a
~ use of thls type of compound 1n the synthests of dihydros-
~ kavain, | It appeared that such sn ester, brominated in the -
 §-postticn, should undergo 8 Reformatsiy resction with |
| _"'uydmmmum aldehyde, the produst from which upon las= S

| tonisation would prcduun dihydrokavain directly. Reformet-

'm . mg:gmzm—m._? g;’ —mm ?«

"rhe fact that ﬁogmdnuon ‘of t:ht ln.vain lolaouh pro-

alq condsmnttm with f-hrouo erotonates have bun inves=
tigated by & number of workers (66 67,68 »69,70); and
appll.cation or th. procodnro t-o ttn munt wm-k lookod

ueeascam_ /g“s 3@’

mero m a m:mboz- or pwoeedum mmhy ﬂ-alkoxy |
srotonstes may be prepared. . S-Methoxy snd ﬂ-:t;wxy erotonie




hy

acids were prepared by Friedrich {71} by the sction of the
eorresponding alcoholis potassium hydroxide solution upon
the potassium salt of # ~chlore erotonis acid. Enke (72)
modified this procedure to prepare a number of alkyl

/ =alkoxy orotonates from the corresponding & -chloro .
erotonic esters end sodium alkoxides,. : Ethyl .6’ -mthomy
crotoaato was prepared by von Peckuam (73) by the trentmont
o!' othyl ‘acetoscetate with dmmum . £ "Methoxy erotonie
aom was obtained by Kigl and Veldstra ('n) by the dehydro-
hm&mt!.on of o ~bromo=-/4 -methoxy butyric acid vy mung
with slccholic potassium hydroxide. Owen (75) cbtained .

A “ethoxy ax'otmto e014 in & similsr manner, sud alsc res
portad the preparstion of two ﬂ-meoxy erotonte aclds by
‘the action of sodium elkcxides on tetrolic actd, lhhyl

£ =sthaxy crotonate was prepared by Clalsen (76) by treatment
or lttwl uetoecetsto with athyl orthoforeste 1:: the mumc
of' mtn chloride.. The same sompound was prepered by
Curtiss (77) 1a about 15% yield by peasing dry bydrogen
‘ohloride through & solution of otlwl mtoaoctate in ot.byl
aloohol.

The firet requs.rmnt m this appmh was mnnrily
the production of the A-alkoxy erotonate, Thres of the
above wocodum were investigated te dsteruine which could -
be best mptod A8 & preparative method for the desired .
material, Ths results of these mveatlgauom wtu be taken
up I.ndivlduuny, and ttu aubseqmnt. bmlmuon and nst'omt.-
sky atopu dlnouuod.




' solutton.. Arndt and co-workers (78), 1n's study of this-

. -0 The procedure of von Peckmsnn consiats of the treatment -
| or othyl aoametate uith excoss aiuomtham !.n ather

o prooaduvo, !’mmn that. t.tm preuoncc of sows ‘methanol nhovtmd -
the reacuon time anﬁ somewhat improved the yield, statins i
”I't.hnt l.n thtu mnner, nbout rm;y percont cmnton was ‘ob
" talned tn two. daru ‘ In & number of stmpts. etn ytald e
”I-"__:'portedhylmdt oould notboauplmm. S
_ 'l'bn diaxcmethans was p:-epama rmu nttmomtwl urea
"_'Jat'ter the pmodam of Arndt (79). e othsr soluticn was
. @ried over potassius hydrcxide for three hours before sddi-
© tion of the ethyl msetoscstate. The ethyl mtoacetat:o was.
' freshly aistilled, and commercisl snhydrous methenal - .. - :
B (usually about 10 wl. per 25 g. of ethyl acetoscetate) was . . |
used. The resctica uixture was always allowed to stand at B
 room temperature for thres or move deys. Ths resction was S r
never vigorous, but evolution of nitrogsn was nottmblo ta I_ _' '
| 'aver:' oase for at jesat 2% bours.: R _ o
- Im working up the meterial the sther solution was
| rnumn. snd either shaken mechanically for sn hour with
2 M. sodlum hydroxide, oF extracted repestedly by shaking
with 2 M. aodiun kydroxide sclution in a separatory fumel.
Tuis washing was repeated & number of times in the sttempt
to get a product which no lenger geve & positive snol test _
_with ferriec chlorids solution, a situstion that was nsver =
 realized. In all cases, a few ssconds after addition of o
ferrio chloride solution, the characteristis sclor of te




acetoncetate enol test would appear.. 1t 1a now belteved |
- . that this produot was not contmmm uith ang' appmctabh
" amount of ethy) scetoscstate, end that a considerable amount

“of the product was lost through its molubllity in the .

" aqueous phss, and pauibly some saponification during th!.: -
" washing procedure.  The causs of the apparent onol test wi.].l ;
" 'be d:.aeusud later {p.58),. . ., e G e e
' The best yield of et-h:yl ﬂ-mum cmtenato obtaimd 05
m about 18%, usually somewhat lower. In order to get o .

maonablo amount of pmduct. 1t would be necessary t-o use
| lsrgo wantittel of dmoutham. & rather unpleasant nstor-
" tal o work wita. Therefore, the investigation of other .

" procedures was undortahn, with the exmtntton of muu-nmg '-

t.o thu oroaodum ' WW | SR

m nanmnhmmnm ot of-nmn .ri Mathoxy Butzrt Am o]
In thelr attempts to synthesize dl-threonine, West, .
o Immel and Carter (80) developed a procedure for cbtaining
: oc-bm-ﬂ-mmmmtyrzc acid in good yisld, by adding
.. trotonio sold and bromine a!mltmmsly into a mthanolu l
suspension of silver nitrate, The methanol snd bromine - %
. first react to form methyl hypobrowite, and the 1iberated R
.. bromine ion reacts with silver nitrate am 15 removed as the o {
]
1

.- {nsoludble silver bmido. This effectively shifts the pre~
sction toward the methyl hypobromite and graatly d.ncream .
: thc smount of dibromobutyric setd formed, - 1
_ West and co-worisrs were unsble to isolate more than : 1
~ one 41 peir fron thia Teaction; the wethyl hypobromite __ |
- 8ddition evidently ocourring in s stereospecific menner. ][



Tharefore the pouzbtntw arose that apon dolvdrobmnlmtlon o ;
_ ouly one goowetris Lsomer would be obtatued.  In order to be

o succeasful tn the subssquent procedures, i.e., leadtog to-
the iact-om ntmctun. 1t 1s necessary that the mothoxyl -
sroup have tho trm conﬁmmti.on to ttu Mrboxyl group

| Apparently tais ta the configuretion obtained, stnoe tus

./ mathoxy orotonte setd cbtatned by this methéd, that ob~
' taimd hy nponiﬁuuon of the dusmt-hsuwttvl mto*

 acetate | product, and thet frow the ﬂmommtome acm
have - Ldsntical melting poi.nt.n. LR
L me detiydrobromtnation wes accomplished by :Bgz and -

_ Veldstre (73) by heating the o(-bromo- & -methexy mmu
metd at 110° for stx tours with slooholis potassium by~ '

| droxtde.’ Their o *bromo~ 4 -methoxy butyric soid wes pre= -
B pamdinnulwhtlydmcmtmrhmlhmum the -
_ same configuration. It was obtained by treatment of eroton~ .
_aldehyds with brouwtne in methancl snd subsequent cxidation .

‘i_"':ottuoaldotvdotothonmu!.th potassium permangsnate, | R
" owen {75) preparea X -bromo- £ ~ethoxy butyric serd by o
tho procedure of West, et. al., and refluxsd this for six = =

 hours with alocholie sodium ethoxide to offoct dehydros

" bromination, ocbtatning from 5 8. of starting material an .

8% ytold of the J-etoxy sctd, m.p. 140°, |

N Wmmﬂmtmwww*n,m—ol

| 'and cartar was used to prepare Kﬁm-f'uthm butyrte -l

_soid. In two preparstions, yields of ¥3% and 50.5% of sotd, N

. 59.5-61.5° were obtatned, representing e total of amost |




'- :_;‘71014 01' "Oﬁ of ﬂ'ﬂethw orotons.o sc1d was obtaimd, but

100 g. of product. Thus 1f tha detvdmbroumuon eculd be . o
.., earried out on & comparable sealo, ‘this would be & good pres -
\ pm-atnrc nethod for & -alkoxy actda snd thn cormpondlm

_'eatm.. 8t lesst of tue lower slochols, | . i
A mamber of detiydrobroutnstion experinents were rum, ..
o :aaing soamu umm m sodium othoutdo %o bring sbout the
 resction. With sodius methoxids and 10 g. of bromo scld; &

i e Eb e a2 i S el e

g s mnux period of 10 hours was roquu-ed before an appmclablo
tmount. or nodmu bmido had soparated. A similay mn,

_ iullomd to reflux fox' 16 hours, yielded anshtly less pro- .
duct. Upon scaung up the maetion to 20 g. of bromo uid,
tha ym.a -as reduced to 24%, Upon substituting sodium sthe
" oxide, 1t was notlced that sodius broside precipitated from
*the solution within & few minutes. Yields were not taproved,

‘but the reflux period was considerably shiortened, Witha =

6-tour reflux period, the yield of 4 -methoxy erotonte sctd R

was 8.58. Waen the reflux period was shortened to 20 umutu. S
tho yield was 50%, S : - :

... Owen had reported an 885 ield of the f'oﬁm'a'cm
"rrou 5 6. of starting matertal, Kigl and Veldstre, using =

 only 1 g. of the X “bromordmethaxy utyris sold, obtatned
about M6 71014 of the S-methoxy moid. Results of the o
present work indloate that {n order to get comperable yleldas
the procedurs must be limited to small amounts of starting o

materisl, probably not move than % 2. This behavior g:mu;

'aeenmoa the deatrabiltty of tats Procedure as & prepera- - o

-




tive route to the A-alkaxy esters. The esterification of
tho eztar with ethereal diazomethane m. of cow, Accomp™
u-mmmmm. . -

e reaction between etaylorttofornate and stiyl scetos
acotate to produce etiyl A-sthoxy erotonats wes first ob>
sorved by Claisen (76), He was investigating the resction
betmoen thess two compounds and scetic sunydrids, in whish
ottwl utbwmtbylom mmute, CEBGOC( :caocens)coacans,
ta pro&mud. Upon subatituting mtyl chloeride for acetic
nnhwurtdo. he unexpsotedly obtained ethyl AS-ethoxy mtomto,

_ 0 -alkylation baving ccourred in place of C-alkylstion. S

Blaise and Maire (B1) found that better yields were obtained .

"upon substituting & trees of concentrated sulfuric acid for . o

scetyl chloride. Hydroohloris sotd (82) snd ferric chlerids .
(Ba)mmemrmmumuuumutohm .
sbout the reaction in good yleld,

. The mechsnise for this reaction hes never bheen ruuy
dotomlm Claisen (76) discovered that om distillistion |
in yaguo scme ketal, ethyl 4,/ -diethoxybutyrete, |
CB;C(00 ), 0,00, .5, 6ould be recovered, and sssused toat

§ this was the primary produst of the reaction, being decomposed -
upon distilleticn at atmospheris pressure into ethyl -

A -sthoxy erotonate and ethanol. Michsel {83) and later .
Arndt aod co-workers (84) found that, mlthough under meny |
conditions sowe of the ketal could be found, in runs ustng &

tmo of sulfuric scid or ferrie chlorids {m.omn or an




equivalent of scetyl chloride (Amdt) as catalyst, culy the
A “wihoxy erotonate could bs found.. Michael meintained the

reaction mixture at -15 and distilled the product at 5-10

m, at which pressure otharz A B ~dlethoxybutyrate was known

to dtstill without decomposition, but cbtained only ethemcl,
othyl tomtc and ott:yl ,A’-othoxy emtomto. He pmpoaoa tho

rouo-mg aoham u tha eonru or thn mtiom

ca,cocnzco ékt + m(om),-catamt -—,cu}c(om)zaca(om) 2"

oatalynﬂm co;w—»ca,c(om):emo Et + En(w)(omg]-—, B

mom+m

Anothor mhanm preposod bas been the trmedinte otuylctton o

of the onol roz-n of otl:yl mtoucomto to gtwo the otnor and
dlottxyl ortbo!’omu. uhtch imodlahly bmks doun intc
ethyl formate and ethanol (85).

Although no mttcuhr ort'ort m mdc in the present

' ucrk to dotamtm tho precise mhanun, oortatn eonclusions

emhod.szmtuaoburnttomm 1nmmtnsamuher
of alkyl .imuoxy orotonates. Iittle attention has been

drm by previcus workers to the aolor change which ocours
" guring the course of the Tesction. Upon addition of the

' catalyst to the mixture of orthoformic ester-scetoscetic

onter, heat h' generated and within & few seconds the solu~

tion becomes highly solored. Por wethyl esters, the mixture

 becomes brigat pink, for sthyl a darl: amber, and for propyl,
n*butyl snd tsoimmrl, a mn m. Upcn ltandtng, howwar.




| S .. | 5
this color gradually raaa- until after 24<30 hours the solu-
tions are almost eclorless. : Bvidently tois oclor is due to

" a transition product which decomposes to. groduce the products.
" ‘ais same behavior was noticed, and biss been reportod, - o
 ‘trestuent of mixtures of addehydss or kstones and orthofor=
ni.c aaters with a trce. of sulfuric actd, ecunditions by uhleh -~
 scstals . or ketale are forued, Curtiss (77) obtained the .
',8 -emouy erotovate rm aangmvous othancl. ethyl mtoaeotato'_
 nd hyfrogen ehloride gas, snother method for profucing
acetals and kstals. Buch evidence indicates that the same
-'mmtan nay bo oporattns in this mtion. A mochanise
n!.nuar to that propond for scetal and ketal forwation (86)
 can be postulated to explain both the formation of oty -
',5’ "ethaxy erotounte and etm /,,4’ tiethoxybutyrate.

a-?'ﬁﬂ *‘H-—-«Mm + x'?'on

“3’9'03 -co R+ mn Mm,-c-cxaca n

g b e e e




s It conld also oooz-duuto uzt.h mther aloochol nolecuh uit.h

caB-c-cna-coan
R e

o R

'l'ho pz-otomm xnmauu 1 [ emurpart n tho case
of tho mtion u!.th aldohydu mﬁ htom to produeo mtalt
or mmh. md nnch . rm eoum bo mpomm.o for tho
nolor. ' S _
U7 Garbontum 1 lm 1 could -mmn ltulf by olwmtton
- or u.'p.roton, in which case the y:4 'othcﬂ cmtonntc is tornlad

-_-m- of a proton to produce t-ho Y 'dtllko:ybutymte. o

oo -_:"'It auoh . mmuw n opomtms, &t sesus 1ogica1 that
;m loss or s mtm from the o pontt.ion. which 1is act.l.ntod




:tolmutontbytmadjnmntcarbwlwp,uwldum

o _ Preferved route to stabllization of the mleculo, amounting

- practically dry, snd never rose above 67° while distilling to

o roz- the predmimme. m amums thn mluntvo preumo, -
or tho Jmtboxy emtomu pmduot. meeBeariog e g g, D
| i Ethyl £ -othoxy orotonate 1s the only /-a:umy oroton=
..'.f.. ‘Teported to have been prepered by this wethod, but with
 the oriterion clesrly sstablishied, the use of the procedure
ror t.tu preparation of the /£ *wsthoxy cmtonstc wan tmmstt-
ga o obtaln methylortiofornate, the prosedure of Sah -
 and e (87) was first employed. In thls procedure, metallic
 sodium 1s added slowly to & wixture of chloroform and nlcouol,
mnmumwsmrorrmm. the sodium *
| ‘ohloride removed by filtration and the product distilled,
may prepared seven trtalkyl orthoromm m thu lnmr,
f.anamponadth.ymmum c o
| ures runs were mde following this procedure. For the
- dutnhttm. a fmottomtins eolum cmutlng of tuo 10 o,
condmom, umuy & solusn nppmmtely 100 ou. high, was 5
_ used while distilling out excess wethanol and shlorofors, - . |
Waen the 1fquid hes been meduced to smell volume, one of the =
oondomarlmmod, and thus & column sbout 50 om. high
'm ussd to oollact the pmduct._ he Mpemmro at the
415%1211ng heed 414 not rise above 64° until the flask was

compl.ct- drmn. ~ Other runs were m in whioh a solution _
OF Sodium methaxide was added to & chloroforw-methancl solu= |
tion. tinul duti.llattm he!.ng oam'ted out tlu-ougn s 20 en.




" However, after 15 ninites) this had faded to & pale pink,

-'__c'olunﬁ pselmd with glass halices with very earefully eon~

‘trolled heating.. Tus best yield that sculd be obtai.md m B

'moml yuns was tppmiutoly Bix parcent. G

: _.Mnoe results of this proeodm d14 not appear emoumg*

1ng. 41t was desfided to try & mathyl orthoum other than the

-:orthafomte ester. Conditions for obtaining methyl orthos
bensoato An 86% yisid h.an been mported by McElvain and
_ ?enambla (88), Tais procedure, which involves addition of
j_ban:otrtchloz-m to & solution of sodium methoxide in methanol,
m mployea, s yield of %% being obtained in the firet

. lt.tampt. fuis was fmproved to m in. tha mont! ran, .

y -lnpon addttion of & drop of concentrated sulfuris setd
. t.o m oqui.molar uixtum of nsttvl asetoacetate and methyl

arthobenlmtt.. oy {mmediate, otwm red ¢olor was produced.,

cnd in less than onse-balf hour;, the solution was sompletely
eolorleu. . Af'ter ltand!.ns 28 hours, followed by mmlm'z:
ti.on or thc acid with potassium earbonate, dutuhtim _
- :!.oldad only & traoce of low bolling material {presumably
uet!mnol), the remainder being separable into two rmatiom,
b.p. 60~64 ‘at 10 ma, which was practieally pure wethyl
scetoscetate, and amounted to about 85% of the methyl .
scetoacetate originally mlo;red A smell amount {only u
fow drops) distilled botween 65° and 90 and the vest,
walch wu fairly pure utbarl ormobensoau, was eolleeted
“90_96/10“. R T
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A muhor of uttowtn undsr morw vigorous sonditions .
nmma. tmludlns-mtngtormmlhmnonthlm
bath, repeated dropwise additions of sulfurie scid unt{l
the selor aorsutod for several hours, lllcn!.ng to stand
!'tn' m!.edl up to hlo m. tz-eatunt with bonloyi shloride
ronm by uxmzng to stand at room. tmomun'o or at. 100°,
lnd m ot p*tolumsulronio aetd as catalnt. Genomur
lmtcatlam m that tano roaction Molvlng tho mto*
mtuto had occum. smoo 1t owld not be nmorod quantz-
Sats.vcly. und a commomblo mportim of the mtion uu'-
mm was amxmm u the 170-180° range (methyl aveto~
muu hes b.p. 169°, methy1 ,J'utlmcy mtunato. 175.5"
and motiyl honsoato 198-5%), However, qmpt for the nm-t-
tng um-m.., onzy methanol snd mthwl hemonto couid be.
mentzma, and the 170~180° frection sould mot be rum:-
mrlﬁea in nmml Muttlhttom On laponiﬂoatlon.
bcn:otc so1d was thoonlylolm obt-nnnbh. tn.mld of
lbout 30% 12 the liquid were mtderod pure sethy) bmzoah.

Rumztly. Alexander and Busoh {69} reportea the prepara- _
tion of & musber of orthoforuic esters by s ester interchange L
with ethyl ortuoromto. By sixing othyl orthoformete with a
hlw botl!.ng aloohol, and Peuoring ethanol by distillation -
s 1t 1s fomd in the equilibrium resction, good ylelds of
hi.aher wthofom utcu were obtatnod Alﬂ!ough thu pro-

H 0(00235)3 + m — 8 G(OR) +3 GZBSOR

ooauro was mt appuoabh to the mmtteu of pu.m natwl s



o tlmofwthafomhnﬂrcmhhmlwﬁtom&ma

| an aquinlont amount of ntnrl mtuootato was tntmdneod

orthoformmte, it uemd' th&t' if a sufficiently large excess
- of methanol were suploysd; and mmm-m- with sthyl ortho-
/ ronnto utubluhod. eanvmton to wethyl orthoformate showld |

“be relativaly complete, . et the use of sn alocholie solus .

/-'amm erotonate m bom mmtod by Michasl (83) _
nno mp).oyaa ethancl as sclvent for the etiyl orthoformate~
Cetup acotossetats resstion and obtatned & yield tqnally .-
M o8 was obtatnpd wheu no tolmt m ouployod 3
. Btixyd erworoauu was mixed nlth s G-fozd m. of
 wethanol (18 moles of wethancl per wole of enuoromto) m
| allowed to reflux overnight, Although oquilibrium te wne
 doubtedly esteblished tn 8 shorter time, this procedure tn-
 volved a mintmum of incoavenience and luum establishment - P,
_ of equiltbrium. After sllowing to 600l to roce tewperature, L

'm-sumammwmerm-tompmmtor |
- othanol availsble to the equilibrius at @ minimm. Upow = L
- sddition of & trece of eoncentrated sulfurie 8sid {generally _
& drops of so1d per one-half mole of orthoferats sstor), the
charasteristic pink eolor danlom. Tuls oolor was observed, '
slthough mich more i.ntcnu. when pure methyl erthoformats
mm,mam-mmummmmummzm |
developed when tue motiyl crthabomoato*nthyl mtoaeatnto o
. his solution wes thea allowed to -t.am for 24 hours at
m mum The aolor @radually faded, beoaming barely

.. e e RO [ —
. Rt CELIER vor




R ;._ solid potu:mu umu, and the low dolling materisls

| _ uith sthyl é"othm scrylate (90) end aleohols boiling

i
I
i
|

dlscernsble after 12715 hours, and after 24 hours hed cows
Pletely dissppeared. The so1d wes then neutrelized with

| . Pemoved as rapialy ss posaible by distillation at stmoss -
L phurla pressure, - If the alochols m resoved sluuly, o
- ‘there was s mbnbntty of tmtorttmtlou mm-;-mg. =
et least to some extent, and s Possibility of trensetherifi-
~ eatien. Although 1t 1s not inown 1 transetherification has ;;___
 boen cbeerved with 4-slkoxy erotonstes, 1t has been -nm. =

bigher than sthenol, that in the presence of certain acidte L
_eatalysts, considersble trensethertfication wd to & lesser .

mtant mmumtm occurred. Therefore, in the :_ *
. Sesmed advissble to attempt to drive over the relatively CoE
. '“umtof-mm uone with tu-hmmm of -

- uthm}.. : ‘J
__ mmmmmmummod.mmm f
_uqum-uamumummm. Except for a - _ l :
small amount which distilled below 65°/0 mme, (strong emol < = ‘
~ test), the bulk of the remaining 1iquid distilled st 65-69°, | f
811 but & few drops distilling at 65.5-67°. 0On reatstil- ]
lation at atmospherie pressure, » small Iueunt of wethanol |
was reocvered, mmzmg the presence of & 1ittle of t'-h- ’
'y, “dimethcxybutyrets, and the remsinder distilled st '[
169-173°/753 ma, Upon trestment of & smell sample of this _ J :
Refertal dissolved in ethancl with ferris sulavide solution, R
. = |

.';'.;4"-'-'-
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uo impediate eolor change sppeared, but after standing for
& balf ainute or so, the color greduslly dariened to give
. 8B spparent positive enol test, Aumungthutobcdmto

‘& ‘trece of untwacted scetoacetic eater, the materisl was
| Glssclved 1n ether and extrasted several tines by shaking -

| with 108 sodtum hydroxide solution, : m beharior of the. ¢ ..

- washed material toward ferrie ohlorids was unchenged, Ree -
o autzmmn gave no apparent teprovement. - Treatwent utth
_ ummtod oupuo mtatc lolutton moa no :olm sopper -
| . It was tlmorm cemlwdad t&ut unmm nth;rl mto- -
'ucuu was not eausing the apparentiy pesitive enol tosty - g
 however, on Prolonged eontact with the scidie ferrie mm-m Bl
'somuon. the easily hydrolysed enclic ether was betng . - [
. eleaved to produse the scetoacetats, which subsequently pros - -
. Quced the charssteristis solor, In order to test this hy~
Pothesis, & drop of dilute hydrochlorie scid wes introdused b
into an alcoholis aclution of the metertal. Whsn tested with L
_ ferric ehloride solutfon Lmmediately; oF up to coe-half "
uinute after tntroduetion of the scid, & delayed mtt!.n _ L
test was cbtained, If, however, oo mimite or logerwss i
mmmmtroauuonortmnm, the sdditton of = -
ferris ohloride solution prosuced an Lmssdate and ltrmgly
_ponttvo ol tut. '

manm- mmtlon. inemtoﬁot.m trtm

nuz'umuon and tm.mnum 814 ocour, the re«- _
sstion wixture, after the ususl m1w.nar; stops, was subs




joem to 8 ™athay mm t‘mcti.omt!.on. About 95% of the
 theoretical amount of metiyl formate, b.p. 32°, was obtained,
.thnmtmhomalmrud in sa 1o bath to prevent loss
by evaporation. - Then the temperature rise was ram,rml
~ to 64°, where a large frection of wethanol was cbtained,
) mmmmwmmmmsvu
80°. Mo atteupt was mede to separete the sthancl and meth-
~ .anol Mmmautmummm-m.mmt
| .-m mmoammw.vmmmmtamm
| womster bulb,- mwxmnmmmmlrhm)". :
_ Slowly to 174% and s11 but & small portica wes sollected
ot 174-176% An additionsl swall frection distilled betwsen
| 1'rs° and 180°%, by which time the distilling flask was mmany
 dry, Bven under strong heating with a flsue, the temporeture
‘atundutmmgmm:mmmwo. :
| The vefrective indlces of the 17A-176° fraction snd the
_"._176-'180 fraction were prectically the same (n°D 1.4522 and
14505 respectively). The n23D of the product from the first .
_ procedure, redistilled until two cousscutive values were ]
_ identiosl, was 1.4402, Upon upcnr!.caum. in both cases, o
 pare 4 -wethoxy erotont acid, m.p, 128-126.5 4. was obtained.
. The refractive indices indloate that some trensesterifi-
'uti.on may have coourred, sny sppreciable mmrmuum
belng Tuled out by the purity of the sid sbtatned wea
hydrolysis. From the botling point, stnse the etiyl o
 fmmtuoxy erotouste prepared from ethyl scetossetate and
- dlasomstians distille at 188-190 » 1t can be nauma that -




transssterification was not extensive. Tais resistance to .
trmutomﬂentton Wy be compared to the behavior of thie .
| substance toward saponification.: It was found that results
of wsponification oqulvslant determinations were aomutontly
" too high, but &pproaching the theoretlcal value; after re*: -

| fluxing the ester with 0.35 ¥ alcoholie potassiun ba'dmtdo
tor periods of two, four, and six hours. In fact, in ... .
_ dotomtnattm which gave acosptable vnlaol, the aolnuom
 were allowed to reflux overntght(sbout 12-15 hours), .. . -
' Rattonalisation of this behevier follows readily, uou-
wez;. from tydrolysis studies on compounds with electron -,
aonatlns Eroups conjugated with the ester function (91). ;
Por example, the rete ef hadmlnu ro:- othyl p-aathoa:y
bonzonto and ethyl p-nothnxy cinnamate fe ccnutdarablr
~ slower than for the unsubstituted esters (92). That tho

~ sffect of conjugated nthoxyl in the crotonate esters would . B I C

be even gz-oato:- u s distinet probabllity, because of the
smator proximity of the sther group to the snter sroup. and
#ince there sre Tewor potate at waion the  offeot oould be
diaaipated. - ' :

- om 6c3=cﬂ--c’ L e c-.--cn c
o TER " oo, H3 ~ 0033

<7

It ia s&mmlly sccepted that am.ama twﬂml;nu depomh -
upon tno m oloctx-on aenaity nhout the clrbox:yl carbon.




. ;o 61

1f electron-tonating groups are conjugated with this position,
tho: can supply oloctronu tc the point ot’ low elactmn den~ .

slty, docmantng tha attmcts.on of thts posmon for tho

i mo wethod wes applied to the mpamt!.on of otnsr N N
. alkyl /-altw erotonates. The procedure of Alexander and
:‘-i&mch (89) was applied for tho preparation of u-propyl,
= n-hutyl and !.aobutyl ertnofomm. Upon tmtmnt of nathyl
o ethyl acetoacotates with thess compounds, the chamterh*'
- tie solor ohanges occurred, and the resctions appeared tc
- pz-oeood in a ntiataetozw manner, . However, upon distimtion
:of the resction nixture. the higher Bolling fraction was -
found to distill over a very wide renge, For example, from Sars
the reaction between etuyl mcstoscetate snd n-butyl orthos |
formate, the higher botling materiel aistilled over a range
';or 80° “130° at 10 m= pressure, with the temperature rising
| Steadily and coutinucusly throughout. Upon redistillation
tovough & 30 cm. Vigreaux colum:, the same result was ob- S J'
tained. The tempereture was controlled with  heating. I
mentle, with just sufficlent hest to csuss vapors to disg- = e
t11l. & fraction over ea 8-20° boiling renge would be B |
- collected, then the temperature would drop and no more would
paes over. . Increasing the temperature of the heat source L
alightly would produce snother frection of similar size over
the next 8-10° range. This behavior continued through the |
entire rapge of 50 A 20 om. column pecked with slau




.- Lemperature was higher than the boiling point of either of .

~ hellces produced tho sm msult., with no appamt bresk o
into distinot !'mot!.ous. Since practically quantitative ERES
. ¥ilelds of formio-ester snd alcoho) were obtained, and the - .

-the ntarting um-m-, tho reaction was evidently couplete. -
-A logice) oxplaaatlon for the distilling behavior is thet &
wixture of all the possible products was formed, navely, - ..
| ethyl A-butexy erotonate, butyl f-butcxy erotouste, othyl
K -othoxy srotonate, butyl /*nthm arotomta, ma yorhapu
| . oms. ,e./ ~dialkexy butyrates, . ..
e _:r such were the cese, this problem could be avoidea by
- use. cr the ccmapondlng acetoscetate and erthoformate .- '
“esters, thereby limiting the resstion to ¢ single available
. ‘sloohol.. The higher alkyl acetoscetates were prepared rm- 5
- wetiyl scetoacetate by an unsatalysed ester interchangs
| simtlar to the metnod used for the orthoformts esters, A '- RS
| 0 om.. gless-helix pecked fractionating colum was onployod, : S
" proportions of about cue snd one-half wole of alcchol per =
mole of mwethyl acotoacetate, and the heat source controlled
- 80 that the temperaturs did not rise sbove 65° until the i
theoretical amount of wethancl ted been collested. . - | ‘|
- transformation was quantitative in sll csses, Using the o
Sorresponding esters, the pure & -slkoxy orotonates were ob-
 tatned in Tields of 83-905 the products as.atnung over &
: .30 range. R
- mntortﬂcation of methyl snd cbhwl mtowotam
wi.th lonm.- alcono:u bas hoan -tuaua by rem-s (93), but the -




Teactions were carried cut 1n the Presence of basto catalysts.
Recently Vogel and co-workers (94) reported the preparation

of & number of acetoscetates of higher aleohols {wenthol,
oholesterol, l-oetanol_, 1-dodecancl, eto.) at steanm bath
temperatures and in the absence of catalysts,

Tue preparation of ethyl ' ¥Y-browo-4 wthoxy orotomto
was reported by Wohl and Jaschinowskt (95) from ethyl
Aethoxy crotonate and N-bromoscetinide. Sinee the ecw=
ﬁumttva:l,y Fesont development aud lnvestigatiocn of N-bromo= -
succintuide by Ziegler and co-workers (96), 3¢ hes becoms
*ie sgent of eholos for bromtnation tn the allyl postticn,
he alkyl A -alkoxy- ¢ “bromo=erctonates were prepared f_
by means of this agent in very good ylelds. Equivalent R
AMOURtS of ester and MBS are smployed, dry srbon tetra- R _
ehloride as solvent, snd ususlly 5 mole porcent of freshly "
recrystallized bensoyl peroxide as oatalyst (97). Afteran - - |
initial warming, a rather vigorous sxothermic resction _ L
ooourred which ususlly continued for one-hals hour or wore .
without application of heat. It was hecessary to continue -
the refluxing for sbout two hours 1n most cases before no
Positive test for bromine (starch-potassiunm 1od1de paper)

could be obtained. Yields were seldom less than 758,




Synthesis of Kavaln aod Hosologuss S
- Because of the initial A1ffioulty encountered in the
preparation of the f-methoxy erotonate in good yield, the
first experiments using this approsch were sarried out with
~ the more aceessible Arethoxy crotonate. Before any posi-

-_-un results had been obtained, except for the preperation
£ sthyl - ¥ -bromo- / *ethoxy erotonate using ¥-bromosuseing~. - .

: -m. and attcmptod Reformatsky sondensations with hydro-~

elnnamic aldetyde, two reports were found fn the ntoumro L

‘which established the practicality of the wethod, In all
";”“’ the workers bad been investigating approaches to

formuleted by X851 and eo-workers (98) The structure they B

proposed contained o A *keto § "ydroxy acta molety as would .|

wtnrmthokavnmltmctmwmmu“w
-._ﬁ-uﬂmmpm_ﬂammumm.mbh.

Jomu and oo workers hud -ynttunma the eormpondlng
enol lactono with various substituents on the § oarbon, tn
¢cluding the mothyl (37) and phenyl (38) which were mentioned
previously. Their method ilavolved the Reformatsky conden=
sation of an aldehyde with propargyl bromide to obtein the

~




u-t.ymu carbinol. This was sonverted through the Orignard
somplex to the carboxylic scid, which was esterifted and -
treated with methanol in the pressnce of s oatalyst to give
. the methoxy lectons. ©-In sn slternative prooedure, the .
scetylenis tydroxy ester was treated with piperidine, which
- _uddad uemn the acetylenic bond te gtu the piperidine
 adduot. mumtmtmntutaalhvdmmoruacmm
bydrolysed and 1actontsed to tue 4-tvmw~6-puany1-5.s-
ditvdroe-pym . ot
'__:':An analogous. 'uqu.tmo"or'mutim wos mlmd by
Fowler and Henbest (99) with ofnnenle u«m to su-omm
: dl-hv‘m. S N RSP PSR

fr ; : -:i-. Ly

P T
L - .
R

T R . 1
mcmcn-cm ---—--—.,3 m—ca:cn—ca(on)-mg-c«ca L_...__..m) i

Pipermmo S ﬂu. -
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. The eariiest reports of the use of the S-ethoxy oro~

tonste in prepering suxin-b snslogs was by Kigl and de Bruin

(39) nd independently by Reid snd Ruby (40). . The ¥ -bromo

<. derivative was condensed with bensaldehyde in the usual

- Reformatsky procsdure to yield directly, after working up -
= thn-motlon mixture, the 4-ethoxy-6-phenyl-5,6-dihydro-2
' pyrone mmmm.-ﬂglm«mmmemlw

-mwmvmmpmmn(n)uwumm

mlopent.om sldehyds and stuyl £ -wethoxy erotenate, pre- '_

mlomtml mathoxy enslogu®, - . . . i ow o
Shortly afterward, Kostermans (100). uhn had been .

portod the lynthauu of knvain by a eouplctoly mlogous
pmodunrmolmuunmm'ﬁwl ¥ “bromo=5 =

© methoxy orotmta. xu yleld of kavain was slightly leass

Monbocontnamofthnwoﬂ:cfmum,u

_'m.mborofntuwummmtommttnothw

homloatu of dﬂqdmkanl.n dl.not.ly from bydrootnnwio alde-

byde and athyl ¥ *bromo= 5 ~ethcxy orotonste. No solid

'mtmmwmmmmdmawum

spite of souatdersble effort, A ﬂthnr rtaoma _mtien
woulﬁ oom, nhd approxioately the i:momt!.eal amount of
sine would mt, but the only producu isclatable were

unrescted bydmimsm aldenyde lnd sthyl / ~ethoxy eroten>

_ ste. A considereble pmportm of high bolling material was

formed, lom of whi.ct: would distill at sbout 175-_*220 at lens

than 0.5 - preasure, ' Itm m pbsltiv_o teat with carbonyl

assooiated with Xigl in his investigations of auxtn-d, res ;
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reoagents, and no aoltd mm ocould be isolated frow sttempted

 hydrolysis of ester linkages, although considersble decompo-

. sition ocourred on warming with 2 ¥. alksli, The fact that
| mmtmtu.uwmnmmmmwmu
'mt in this high bolling fraction wes osonsidered, but

later attempts with ethyl ¥ ~bromo~/ -wethoxy crotcuate snd _ |
the mpondtm_uthyl ester failed t_'.o yie1a s' solid pro= S

!'ho mwm of debrominated utan rron Bofomtaw _
: mt.lons has been reported in other cases, snd wechanisme
proposed for thou- formation. Newmen {101} postulated that

& reacticn ocours between the browo-sins sowplex snd the enol :
form of the tldolvdn or ketone to form the bm sino ult. of

tho enocl, regensrating the debmimm ester, and, upon .
 actdification, the original carbonyl sompound. Van Dorp
- and Arens (102) use the same explanstion for the recovery
' ef £ *tonone end ethyl erotonste n-o- the Reformatsky re~
" aotion between S-lonone and ethyl ¢ “bromo crotouate, .
_ although en equivalent of sino is consumed, Jones and co-
workers (70) disputed thls theory, however, on the basts of
© similar results with bensaldehyde, in which case enolisation
" 1s twpossible. In their experiments, using ethyl Y -bromo-
erotomto .1!0 n the ester, thcy fsolated in addition to
ethyl orot-mto . product whioh uou].d lr!.u through an ab'
| normal mtim. They post.ulated a mhnntm based on

rescnance rom of tta nnlon ln-tung rrou th- :mu complu.
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L Cptaamg®
0 cga;an‘-cxz?-‘o-?n.m

#o previously mentioned (p. ), hydrootonante sldenyds

i'gbeé_ the Refdz'mauky Mttm with Mtie asterl !.n
sénefgct'a}-y Yields, yot apparently fails with the £ -alkoxy
orotonates, A Possible explanstion for this 1s thet 1n the
| o856 of the saturated 8ldehyde the phenyl »ing cen be i o Ly

.

structure scastructed fron ?uchor'ﬂmchfoldor models
' Bupports this view, In the case of the wnsatursted ¢innamis
aldehyde moleouls, however, the phenyl ring is tield in a




~of todine were added to help initists the yesstion, and heat
- was. supplied either by a ateam bath, or {ntermittent appli- - - n
-eation of & low flame. The mixture was frequently shaken .

vigorously, gemerally sbout four houwrs being allowsd before
| working up the resstion mixture, - After the decompasttion
" -of the broma-x1ns complex with 014 during the work-up, 1f o
" the bensens solution was diluted with ether, it was found
- +.AhAt. the produst would erystallise in the npnmtor: nm1.
vtrtuuy 811 the product sepamting, . : e
In addition to hwaln. the otho::' howlosuo was obtatmd *
from ethyl A *sthoxy orotonste as starting materisl, The
- procedure was snslogous throughout, and somparable Tislds
obtained. :ntum.orﬂummmxm.amu
fmount of & brown, amorphous sclid was obtained which hes as -
Jot not beem obtained orystalline nor ia satisfactorily pure
form for snalysis. ¥rom resctions involving the butoxy and cT
tacbutoxy srotoustes, o #olid dsrivatives have been cbtatned, |
In all cases, the presence of oimnamic aldehyde and the - f"'
eppropriste debrominated sster have been detected and sopa- [y
rated by distillation. These by-products have mot been purd- | {

{

|

_ nodlndmalynod hutthauodorummtomtlc. they
© d1st1ll st the proper temperatures, and, tn the case of the

,a”-otuou; scmpound, the othwl—,é’-nthm eret-emu amtuniso& )
tn the malnr. ' : : :




'ocourz-ing hvst.n to dilwumhntn, usin.g s utalnt eollotdal Co
.' 'pauadlu-. I?n!ng the lwuromtton pparatus pmtously mens
- tloned (p.za), 5% pallsdium o8 carbon a8 catalyst, and methancy e

-:':'L-,.-‘;M;&;,,;_;_;_-;;,-“..,._ VRSl IS

. 3 _ _ _ .t ‘mt ” ”i’ut .t
| room tenpers ture, and shaking 6 allowed to oonttnue for B
| "mt“- Eishw f-ﬂ -ia:ty-rm percent of t-h. Attgare pro= -
} | “““ "“‘""’W . ‘Mv 8 snall m‘; of "“’-mhydmhnla ael.d
o bo!na Pecovered e2ch time, ns reported by Borsohe, .

e aynthette a1-dthytroksvatn has @ melting me of

] of reoents wtxtures melting lower, higher, o0d at the sase
| Wonmr- a8 the optically sctive forms, Bridently kavain : = {
una dlhwmmaln fanl mto the Msher mtn., oatogory,




A ml.?d.ng po:.utn were obtutnod t!.t.h Anuohuta tot-ul- PR
tmmtou ttnmr-. Botiling points are uncorrected, ... . .

(L Vorty greus (9,33 lolo) of thtonyi shloride to which .

dz-op of mtdlm hed been addad was placed in a 200 al, two~

necked round-bottow flask, One neok of the flask was fitted .

" .ntthamﬂu:doudmsoroamtngl tube from the top leading
".toasu trap; thoattm-mkm fztteduith.eapﬂlaryfor

subsequent distillation, Rydrosinnamie scid (30.1 g,, 0.2

- mole) was added, mm-mumummt&

- steam bath for cns hour, lhomﬂucondmarmthenu- _

- placed with g diatilnna head, and excens thionyl ehlo:-m
removed ot reduced pressure {wator upmtor) whille ming

‘the flask in an of) batn heated to 75°, Aﬂ;crm thionyl

. ehloridchndbeenmad, thotapomtuuorthoonhuth

mzmmodtoxas mmmetamumnms- B
_1ou/9-1o-. mm-mmss. (905‘)..__ o |

- mmm”mtmxy mtofzmmmxmmu




 mechanical stirrer {bood).: %wo pounds of f‘umlng sulfurie

. meld was sdded, with ntirring, as rapldly as possible without

~ 8llowing the reaction to bacou too violent: After af.u'rlng

R for 1% minates, the £lask was placed ia an loo-aalt bath

" and,. with continued stirring, cooled to o° (sbout 14 hours

wes. mquirad ) The ubmm. aasuud L mty comutcnoy .
The crude mmammne m.a was oollected cnan

" anbestospacied Bustner funnel, and pressed aua sucied as -

','aryupoutbu. Itmtmtrm:romdtctbenmm

stireed to & paste with s 1ittle ethyl acetate, This was -

' ammmmmmmmmmrmx,mm_ .

- procenss Teposted., The molid was then tmnnrom-od to s
.2 1ter round-bottom flask snd 'roo 8. of sbsclute slgohol
'."""‘:utueh had been -atmtcd with dr; hvamm shloride sn ot
-mmmmﬁthmooomtoti’mm This wes
"’ plased 1n & water bath ot 45° and shsken until the actd had
 Gompletely dinolm. The aolution was left tn the water
bath mmmt, tho hnth bo!.na anma to cool to m
T tme aommnm Poured {nto ous 1ites of 1os water 1n
' a)lttorlnslnr, m-ummmrmuaaum -
‘separatory funnel, the ester layer Sllowed to separate, and
was utﬂﬁm !hu aqucoua hyoz- m utmeted mtca utth




350 ml. porticns of benzens, and the combined ester-bensene
~ layers washed once with 400 ml. of 10% sodium carbonate

soluticn, cnce with 300 ml, of 10% sulfuric scid, twice

with 300 ml. of water, and the solution drzod over anhydrous
| sodium sulfate eud Drierite. DR -

Tho organic solvents were resmcved by dt-tulatton at

atmmphortc pressure on & stess bath, and the restidue dis~

tﬂ.lod at reduced pressure, The frection distilling at

7»128" st 7-8 m, was saved. Yield, 153 8 (12% based
on ettrlc acid,) '

s:.m mel mm@mmm _
Into 8 1 1iter 3-necied round-bottom fiask ﬂttod with
. warcurrml stirrer, dropping funnel snd a condenser pm- o
tected at the top with & caleium chloride tubs was placed
32,4 g, (0.16 mole) of ethyl sostonedicarboxylate and 300 ml,
of anhydrous ether. Finely divided metallle sodium (3.7 g., B
0.16 mole) was added, and allowed to resot to form the sodio -
‘derivative. Wnen this reaction was complete, 26.9 g,
(0.16 wole) of hydrocinnamoyl shlorids, dissclved in 50 wl.
of anhydrous sther,was introduced fairly repidly from the
dropping funnel with continaous stirring. The rete of
| add1ticn was sontrolled in s wanner to keep the reaction
from becoming too vigorous. After addition of the hydro= B
sinnamoyl ehloride wes complete, the wixture was allowed to :
refiux ror 5 hmrn “A aopi.ous prcczpu;at. of sodium chloride




B

- sther solution washed once with 10§ sulfuric acld, twice with -

.-ti.on or the sther solution was svaporated under & stresm of
-M.r.mdthommnnlon tmaudtnlmmberorwntnm

"Anot«horamu portion was placed in a 2% m}, Blaisen flask
Mmatwmwautmmmmmm but

._---_'__ax-tvm over below 150° at 12 mm..
' 'npamtorr funnsl, no erystallisation had ocourved, ‘The
wapomto spontanecusly, A dark blue, slmost black semi-

_obtained by similar trestment of the ether weshes. After L r

~ the melting point was 106. -107° -

The sther aolutioﬁ was decanted rm the sodius ohloride
into & one liter separatory funnel, the sodiws shloride
washed once by decantation with 50 ml. of ether, and the

water, and dried over anhydrous sodium sulfate. A small por-~ _'

attampt to obtain a solid produst, but without sucoess,

decomposition was extensive, and no dtatlmu aoulﬁ be

The bulk of the sther solution was shakesn nlth aatuntoa Be
oupric acetata solution, and after stending overnight in the RN

ammormwttbdm,mmm.tm-m,
washad twice with water, and the ether sclution aliowed to

solid mans was obtained which was tranaferred to a Buohnor
funnel and washed with cold sther with luatf.on. A bright
bluo-vtolot 50114 was cbtained, additicnal material being

-woml mryutanuauom Irom nnthmo].*potmloun athox-,

 Auslysis gatas ..c_ & nuu_cm) I
Oale. for (O, 0g),0u M. 573 0.8
rm . a3 606 2







‘S-arbathoxy-6-(4 -phanyl)ethyloyran-2,4*0done -
L7 The orude material from the preceeding procedure {r.8 g.)
~ wes dissolved in 50 nl. of approxivately 1 X. methanciic
. sodium hydroxide end shaien wechanically for eight hours at
| roos tespersture. Ths solution was then diluted with water B
and acidified to ccngo Yed paper with 108 sulfuric ssid. A
aond product separated whioh forwed long, rod-1ke cmt.ah
after standing in the refrigeretor. This matertal wen re~
: cmmnud rro- pot.rolom other, m.p. 85~6 . rma 3.3 8. .
_ (uﬁ overall from etayl tvdmlml mtmdion-bouylat- ) _'
Joslysts gmter o g
__M' A PR 6.6% 5-

5‘%’&‘(,&.‘%%‘&&%

In & 250 ml, Brlenmeyer flask was placed 3,25 g. of o I
S*camthm*"(ﬂ “phenyl} ethylpyran-2,4<dione and 100 ml,. S
of 2 N. aqueous sodium hydroxide. This was allowed to stand,
with oceasional shaking, for sixty hours.’ The materisl com*
pletely disacived within & short tims. The sclution was care~
fully scidif1ed %o congo red paper with 108 sulfurto acid, o
sod sllowed to stand in the refrigeretor until precipitstion |
was complete. 1.36 g. of sclid waterial, w.p. 162+4° with
sffervescence, was obtelned which after repested recrystailti~

sation from other-potrolm atbar had n.p. 162-163-.5° with
orrervucm IR S




T,

. iIn 50 ml. Pound bottom flask was placed 0.20 8 of
S'oarbmq-s-(,g MJ.) ethylm-e,l-dlm and 4 ll.

nttrobomm added, - This mtm was_heated to nnux on .
s saud bath for 15 -mm, the mixture becoatng very dark, .

mmnkm coolod mmrwnontim. butnosolm
nparatod. 80 1t m utmm with 105‘ lodim oubomto

sulutlon. !Ipon aoldtﬁoat!.on or tho alinline ntmt a S

nillq numton formed which after standing domim n

suall amount of orystalline materisl (estimated about 0.

lkm.)lhuhartwmhmgmazﬂngmlpmmpm

welted without decomposition at 135-8°, ¥ot Omugh nmuz”

was obtained for further nwntmtion.
| (b) With pyridine. h

‘!‘hnmodmnu mpmmcom(m) Inl'jonl.-".._-'
rmzc,omg.atmuumn1mumm;uthnu... -

of anhydrous pyridine for four hours. After eooling to moom
 temperature, thn pyridine solution m poum mto ] ut.xt.un

of 20 ml, of concentrated hydroohlerts scid and 30 . of tce. .

The loluuon whs utmtod with three 15 =l, porttom of
.thor, ﬁn sther aolat!,on mhod thres times with 3 ul.
portlm or 5& ledluu btcarbonato -ol.utton. md thc Mm-




T

bonate soluticn acidiffed with 10% hydroshloris ac1d. An
estimated 15-20 g, of & white, flooculent precipitate was
" . cbtained which artormhlnslnd drying on & porous Plate

" welted at 139-1&1" without effervescence, “The quantity was .
- 7too sxal) for mrt.m:' imvutisatlon. Enpontmn of the -

i ether solution yielded a small smount of restnous matertal - i

| :"umon eould not be obt.nhnd -ond-

T e e — e e .



MWW

¢In & 500 al, flask fitted with & reflux sondensor proe .

'mmntuotoputwaauumauwm tube was placed

dmomrmm.am&.l#g. (0183.

_out in small Pleces was iutroducod through the mw.-
. l‘ho reastion lixt-un boem ‘quite thick

- (30.3 8., 0.18 wole) was introduced in divided portions
through the sondenser, Allowing the mtim to anbu!.do

botween additions, After addition was soaplete the alxtnm .
manmdtenﬂuxrovmhour. thonanmdtoltmdat

Toom temperature fop twenty hours, The separated scatum
chloMmmbyﬂlmtion, and thoothoruwod
from the ﬂltrato undsr reduced pressure at room tempon-
ture.. The resulting oil was distilled at 3% mu, pressure,

Yielding & small frecticn at 72+117°, the matn frection dig~

tilling at 144-166°, leaving a dark residue that would not -
G12t111 at & bath temperature above 220°% e 1hk-166°

fraction welghed 16 g, (354’ oslculated as .tlm. hydro-

| eintancyl acetonetate, ) - - I
., Bince there was evidense or lou through decmposltton

' upon distillation, the 14k-166° frection was further purified
throush tho eopper dortvauve. The oll was dtuolvod in -

atom) of uod!.nn :

with the solid sodio
_ dorlvattn. The wixture was allowed %0 stand over the week~ . L

) onsd with f:'equont vigorous shaking, Mroclmmn chlorm




) on s Buobnor runul, washed wou ww: utor. am auohd ary, -

' medlu orystallixed from the soluticn, m.p. 130-131

81

ether and staken vtsémously with saturated euprie scetate .
soluuon. Arm standing wenght. 8 mass or daric blue . .
-eua m upu-atad tn the ott»r War. mu m aolloctad

"“‘-.p. 118-123°, * the sol1d was quite soluble 1 sleohol, .
" acetone,” shlorofor, bensens, and slightly soluble tn
;'baﬁ,mg pot:-olm am:-. It was mmmnud by hoillns
Ii!_-'-;.._;'l,,m pgtz'olm other ana mmg droputse suffiotent acetons -
to__ ‘the _boulns .m to produce & olear m’l.utzons' : On S
-tnndtns at Toow mpgutun, slusters of bz-tsnt bzu.. tiny .

: --_Borseho (28) reports w.p. 136° for the sopper dortnuw of-'_'_-'
_othwl hvurooinnancyl mtomotah. !‘b. mld. based on the
~eopm derivnun of which 18.2 8. wes ahtazmd, was 31%,

mwmummu mmm e
| (a) Attempt with 75K Acetie Actd. - :

.- Borsche {28) reported a 503 yield of nthyz ctnmnayl
mtato by btydrolysis of the acstoscetate with 75% scetie
~ 8c1d, by waraing “for one day on the water bath,”  About | RN
10-al. of te o1l recovered from the copper sslt of etuyy B

tydrosionamcyl acetoscetate was plaoed in a 250 ml. besxer = |
- and &0 ml, of 75% moetig sold sdded. This was allowed to

Temain on the ateam beth for 10 hours. . It wes then sooled
and dfluted with about 200 ml. of foe water. The oll was
extracted with ether and the ether solution dried over
- anhydrous sodium sulfats. Upon distillation of the residus




from the ather lolntlon at 2-3 w=,, & frection was obtained,

B.p. 1119-156" which was determined through its copper ssit
" to be unmetod slarting materisl, A ecnsiderable smount of

. Gark residus remained in the dlatilling flask from which no
pure Iaterm was obtalnod. It was expeoted that somw-of the

. dehydro ac1d would be: present 1f etuyl. hydrosinnasoyl scetats .

- had been produced, but the residus showed no solidifying t.cn-
- ‘dencies after stsnding or after treatuent with solvents, .
Laa' than balf of the original meterisl was recovered.. :. T

_ (b) Atmpt with Amsonis-Ammonium Chloride,
. The procedurs was susentially that of - Blu-lnor ot, al. :

50 ml. Erlenmeyer flask, 3.2 8. (0.06 mole} of m&m

 oilorids was dissolved 1o 15 al. of water and 1 ml, of | -

‘ ltrong ammonia solution was added, nm solution was nmod
to 42" m-um bath, snd mmuklr outo 6.55 g, o
(0.025 uolo) of otlxrl lvdminnuoyl mtouotato in ancther
50 Il.. xrlomoyor nuk. The mixture was shaken lud plwed
mantor»nn.t&a’rortmumm. 'morzukm then
mledmpmzymmmuth, thommre tm-formtoa
acpamtor; funnel, and extracted tm. t!.nu uth 10 m,
porticus of ather, e coubined othor solutions were dried

mmhydmnodmmmh. Arurmwazarthoothox-, |

the residus was distilleda st 3w, obtaining 3.9 g. at
161}-166 » pnmmna to be mtodstnrttnglsteml From
the agusous samonia colutlon, upon utdittcatlon with dilute
'aum;rto so14, was obtained an 11 wateh -oxmmoa on

Ba

tn- tinir mpunttmorotbyl bensoyl acetate (36}, Ina o




sgitation in long, broad, o

83
30101‘1“. eryatals, P, #?"8 »

) ~undepressed on admixture with hydrooinnsute scid,  The .-
' Tesidus in the auuumg nuk m m soxmuy nor ooua

ac-{ctnm-nmcm) acetoscetate,  Finyl bydrooionamoy) -
. asetoscetate (3.1 g, 0.012 wole) uas treated with 0 m1,
- of strong smeonta solution and warmed in a water bath at
'_so°roz«m~mrm Tue mixture was then sooled inen
'_ -:. \' 1« bath, trensferred to & separatory funnel, utmm with : -
 other, and the ether solution eried over snydrous sodtum
sulfate. Waen the restdus was distilled at 3% m., & fow . e
wills the teuperature of the beat- S
1ng bath rose to 280°% When the distilling flask was alloweq PR

dropu 41-1:111« at 80-88°

a lol!.d material be obtalmd

to cuoi, the Peaidue becase semisoltid, snd after standing
. overnight haa dopnnztad long, solorlsss needle cmtaln.
., The arystalline materisl was transferred to 8 sintered-

glass mnml, Nucked free

ofou. mdmhodhytludmp-

 wise 84d1t40n of 00ld ether, The pure waite, lustnous
needles had m.p, 94-5"  This 1s the molting point z'eported
bynommrwuumg.n.mmtmmdmm
elmnmyhuuc mm.___'_‘ o

Wm'

> Thim natu-mm prepared bythn nmwmm ot, ul,
(3#) In &) ltter mmm flask oqutppod with & short




_ dutnuns thsad ard nztmmn inlet eap!.un-; was placed -
600 g, of ethyl soatoacetate and about ‘% u.-or sodium by~

v earbonate . The flesk was heated ®ith s heating wantle, the

. tempersture being oontrolled so that the temperature at the
. 413%1111ng head 414 not rise above 85°% ang under & slow -

| #tream of nitrogen, sbout 50 g. of distillate collected. . . -

 Then the system was evacuated ana unrescted acotoscstis
ntar mwod br duttmtton. - The m:atﬂng nmm m _
- then ohanged 88 follows: - the 418%1111ng head was replaced -
_"-uith s 75° conmet!.ng mbo sombined with a 105° ¢ connssting
- tube. mms 1ato & teo-necked flask cooled with rumatng -
n Into ﬂu at!uz- neck of tho recelving flask was
'_'plauad s suction mptor for mtxna the aystew, - 'znu

o aot-uy pomttud mtng the eelum t.lu-ousn uhich thu au- "
 tillate maod to pment n'. rrou boconmg plugged with '

'_'produot. e systom wes anouatod to 3<% mn. and the de-

hwdmcotze uza dtattllod, m.p. 108-9 A yield of about =
' 25% per run was obtained, By reusing the recovered mto- o

mtte ntor, avmn :uldn or ?5-80! nu obtazmﬁ

'S.Wlnxm'a.&m

~ Thls eompound was pmpmd from datvdmcatio acm by
unmmorcouu(x). ‘Tou grams (sbout 0,06 mole)
of dehydroacetic acid was dissolved in 30 mi. of 90% sul- -
muummausn.m»lomm mmakm_
placodlnanoubathmmtodtolso lndthocantants__;
orth.nukhuuﬂnmpldlyumatbhtom  The "
nukmnwrrmthooubathandmmmmzu

-__f--v-




]
bathtalo thunﬂacmwnh pourﬁutthutmiugmsos.f _
orcmahsdm. m:olmmctmaomctodmn '
_ Bmlmnr funnel, ‘Bucked ary, and reorystallised as quickly

| as poastblo fm water, 'nold 6.8 g. (915‘) of product

n.v- 184-5 on hrgor runs (up to %0 g.) yma. wore

L m Procedure owloyndm thnt orAmdt tt. nl. (3’*) |
© ' One !umdx-oa grame (0.52 mols) of ethyl bensoyl mtatu, mo
31. or o-ﬂlehlorobommn and approximetely 1 ng. of loa!.uu

- --_bicarbmto wore placed in & 500 ml. flask equipped with s '.if I
| 20 om. #ir condenser topped with & distilling heed equipped .. | .
" with oondenser snd Tecelving flask., Toe resction flask was o .
hested with & hesting mentle controlled so that the temperas =

ture at the distilling hesd 41d not rise above 80°, After
‘elght hours, culy sbout % ml. of distillate had imn col-
 leoted st 70-80° '+ On standing overnight, yellow erystalline
material separated and was rewoved by filtretion. Yield
8.2 g, Extrection of the f1ltrate with 108 sodium earbonate
~ Solution ylelded upon acldificstion an add:tlml 7.5 &

" The o*ﬁiohlorebon:m-nﬂwl benzoyl acetate solution was

drtod over sodium sulfste and the protees repsatsd untii a
" total of 36.6 g. (Slm of detvdrohemoylmtm sold was obe
“m' I‘P. 1?0‘1 = R s )

ﬁ- RN -2'& B
. _The procedurs used was that ef Amdt ot. al. (5‘1)

_' '_ m m (0.03# mlo) of aohydmbmqlmtta acid was




" Gphenylpyran-2,3-dione was practically insoluble in the -

- 86
amozna ta 70 -1. or 905‘ :ulmri.o sotd tn . 125wy,

--m-lemunukmapmedmmou hatupmmuate

1 160°%, " The solution was warmed &8 quickly as possivle %Iso

138% and matntatned st 138-240° fop one minute, then . ..

..'cmm TePIdly 1n an fos nath.: Woen the mixture had ecoled o
"1 %0 30° 1os was aaded with stirring until the mixture houu e

mty with tho umm solid, -This bz’m solid untorial
- wan colloctod o0 & sintered glm funnel, nucinad dry, and _
'tho soud botled with ethanol to remove beuzota scld, The

» a},cahcl. Aﬂor m-m boilinp with othanol, the F!'Oduct
: misuod 4 S8 (?0%), ".p. 246~T° ll. R R R

-Q b.26 -
b8

 Xa the pmnun bottle was pllmd 30.0 3..(0.119;01.;)

of dohudmootte leld. llbont 25 mi. of l&h:‘, Ind & drop of
phenolphthealein, Sodius hydroxide solution (about 2%) was

' uddod with shaking unt1l the s0l1d tad Just dissclved ang
the solution resained pink. An 8dditional gram of dehydros
. scotic scid was added whien alter lbaktng tede the solution
| colorless, and 1 teaspoon (about 3 &.) of moist Raney n!.olml
added, Thonlxtummshahonuthhvdrogonmrtn

initial pressure of 41.8 1bs, - After four hours, the pmnuﬁo o

had dropped to 25,2 ibs,, representing the absorption of
14 molar equivalents of bydrogen. Iuring the next three
~ hours, hydrogen smounting to an additional ¢ molar equivalent

et T L A St TR, i - - .




i m absorbed, ahakingm then stopped, the catalyst re+ . IR

moved by filtration, and the clear, green solution was

' found to !n‘ distinetly -Ilknlim. m soluticn was trans-

bywapomtlonontstoaubathunderlcurmntoflu. B
' Upon acidification of the concentrated solution with dflute

" ferved f-o 81 evaporsting dish and reduced to smsll volume

7! ydroshlorte sotd, cousidsrable affervescsuce was noted, and -
3 . brown, fosmy visoous layer separated and floated ou the =
e surrnco. _ Amr standing for uvoml hom. & uhito cmm-_
" line -oud separated in the aquecus portion and the gumey <
o _umr contained additional Grystals. This was tramsferreq
" to & Buchner mnml and the oil separsted by suction fl.:l.* g
| _- tmt.ton. A portion of the 80l1id residue was dried on L
- porous plate, w.p, 152-166° 4. The residus wag mmtul*
1ixed several times from 208 ethancl, m.p. 285.5-186° 4.,
undepressed after adutxture with s-ut:wlm-e,#-dzm. o
oo Moelysis gatar gy
L, Cale. foregmoy s f hBo-

' In & vecent atleapt to duplicate these results, 8.4 g,
(0.05 wole) of dehydroacetis acid was treated (n an exactly
‘Snalogous manner, although % is believed the Reney ns.eknx

' was less sctive. Similar behavior was obaerved, but the
'solid materisl isclated is bslieved to be meinly unrescted
starting waterisl. After Soveral recrystallizations from
methanol and fronm othyl scetate, the separated crystals are .
somewhat gumy, w.p. 88-94°, - After sdaixture with a 1ittle .




«mm 2014 (m.p, 108-105°), w.p, B8-101°,

-~ The total ether soluble material reccvered after eon

-ccntmtlon and asidification was 4.1 g., less than 505 of
B tlw welsht ot ltartlng utcrm wplom

St et

(a) Seven srm (about 0.024 mole) of mydrobmayz-"
mue ac1d was dissolved tn 100 wl. of dloxans by werwing,
04 ebout 2 g, of motat (aloohol) Reney nicksd oatalyst -
7 808ed. The beating plate of the tydrogeustion apparetus
m cmm with a Var:.ac ut. st 60 volts, the mnm
™ uu pressure bottlo beated to sbout 60°, ana hydrognn
ander an initisl pressure of AL p.s.i. was admitted, | .
 Shaking was continued Wtil the pressure bad dropped 2 nu.
Tepresenting the theoreticel drop for the bsorption of ane |
Wole of hydrogen. The soluticn was then f1ltered and oot
aside womisht.- Coloriess needle crystals seperated lnd -
vere resoved by filtraticn, smounting to 1.3 5. On further |
cooling of the mother Mquor, an additional 0.7 g, was ob~ . |
tained. After several mmmzmum from dimm. the "
u.p. wes a57-8%, N -
0 Aualysis datas L .x.
" Calg, for CaMulyt  TRAT  A76
| Cale, for Cigiyy03: - 77.68 5.07
- Pounds LT 'rr.az --531

_ (b) zn s muun bottlo, 5.0 8. of dshw.mbensoylaoetlc
acl.d was dluolvoa in 100 =ml. of dioxane and shaken with

e T WY T s e s g g



2.0 g, or 55 pslladiun oa carbon under an initia) hwﬂrom

. praanun of 35,5 p.-.i. After shaking for six hours, the

" yemovel of the. catalyat, the sidlution was allowed to stand
- wamtgtlt, But 5o 80118 separated.. ' After eomcentration of .

presam had dropped 14 lbs.. sbout the amount necessary for
C the uhuorpnm of one molar equivalent of hydrogsn, After

.t-ha aulutl.on. Yollow nesdle cmtals upamtad, /.p, 169, 5*
171 " Upon admixture with dcfvﬂmbmayl&cetle scid no
| dopreaaton in the melting pol.nt occurm. Raumry way.
T naentiauy quentitative, IR o |

"*mﬂmma:ﬁ-hw-a.&m
U {8) Modified Ripe proesdure, ... .0 o
" T u pressure bottle, 3.63 g, {0,029 lolo) of 6=
!"utuwzm-e,h-atm 1n 50 al. of water was mmzma to
- about gt € with 108 sodtum hydroxide solution. About 3 g,
. of wotst Rensy nickel was added, and the wixture shalon with
hydrogen under an inttia) pressure of 39.5 p.s.f, The . .
theoretical pressure drop for abnorpt!.on of one mole of

tyrdrogen ooourm in snghtly over ona hour, then tho pressure

drop was slow, About 8ix hours Mins was allewed, during
which the total drop in mmn was 3.6 1bs, (theox-etlcal

. for one wole is 2.3 1bs, | The uixture wos flitered, the _
‘elear solution sdjusted to pi B9 (pE paper) with 108 sodtum
hydroxide solution, and concentrated on the steam bath, |
Upen seldiffcation with 104 bydrochlorie setd, s dark oi}

separated which showed no #olidifylng tendency after cooling ) R A

in fce. Treatment of a portica of this material with semsi=
sarbazide hydrochloride (103) 85ve no. #ign of reaction nor




f-m removed by flltretion, washed on the filter several

' '_'mwe m appreciable amount of color, The restdus was

o 90

‘& solid &rtﬁttn-uoept amu seount of b!.uru. P,
2‘39"2@9.5 L ‘Upon tresatment with freshly Prepared 3;5’ ’
K dinttrobensoyl chloride (104), the mixture bocams vary
black. ‘This was treated with 20 ml, of 5% sodiug blears
) bonate loluttou (com:.damblo sffervescence), then cooled
L in joe utor, and & brmish-bluk soitd umated.: ‘Tais

- tmu w!.th 10% sodium bicarbomto aolutiou. and the mmuo
- tmtad tum 1n aleohol soluticn with Norit, waich did not

 taken ua in ether and ‘the ether sllowed to- evaporete upan*

' tanomly. leaving some large, colorless platohu along .

o the uann of the flask 45 the ether evaporeted. These em"_j

tals were removed and further purified by recryatallixation -

from sther-petroleun ether, vielding practically solorless |
Platelets, m.p. 87-63° after siatering above 80°, but n - ;'
too small amount for further twutigatzon. I : [

(b) Attempts 1n Aloohol Solution with Various Catalysts, Y

. Tln goneral m«dm for the attempts to hvdrogcmto S . ]
. G-uﬂvlwm*a.%dtom in slcohol solution was siallar to .
: the prooadum 8iven above, Startlns utoml WAB recovered i
 practisslly quantitatively each tims. Data cn several runs |

are listed belows | |




Intmumhotuom phoodhﬁs. (0.0Beuolo)or
s-utuglwm-a,u-nzm and 100 ml. of ether, The wyrons
diq not Sompletely dissolve. 3.0 g, of 5% palladium oo
Mmsmumwmmmm-mummm
gen under en initial pressure of 45.0 1bs. The pressure f
aropped llwly until {t reached 42.5 1bs. after eight hours -
of shaking, The catalyst was removed by filtration, and

atuo,ummtoomm«atua.mmttmodto

was. recovered from the sther solution, ' Extraction of the

s mhanad pyrone, m.p. 185-6°,

W Sxdrngenation of ﬁ*lbamm*a,&m"

- the sther evaporated under the suction to leave a erystale .. T
1ine solid whish, oa & welting point determination, amm | h

145° before a1l soltd haa disappoared, Heerystallised frow
sthyl acetste, the material wolted at 124-130% with effer~
vescence, An estimsted 15-20% of the totsl starting mmterial

catalyst with methanol gave the = jor porticn of ﬂlﬂ ﬂ“’m -.

~ In s pressure bottle was placed 9.4 2. (0.05 mole of
§~phenylpyran=2,4-dione, 100 ®l, of sthanol and spproximately




3 g of motat Rmoy atsksl, - Tue mixture was heated to about

&°Mamwmat¥09.l.i. No drop in
mnun oceurred after sbout six hours, The unchanged
a ltax-ungmterMm mmhrdhulﬂng 1t tn 5%

sodium hrdmm uol.uti.ou, futari.na to remove the ““h‘t, S

and acldifying with -m'nm actd, ®.p. ad wixed m.p,,
e ey

'mm ot Wimm-a.imm Dlm.
" In & 250 ul. flask fitted with & reflux condenser wes
‘ phﬁed 1.45 g, of G-plnnylwm*'a,k-atm and 150 ml, of
’ di.mno. mmmmboimmpuﬂumtnm
| bad dtnolm. which required several hours, conemtmtzan
" of the solution by distillation of diloxane, followed by ;
 eooling and long standing fatled to yisld 8 precipitate, but .
" upon dilution with water, & white 0114 separeted, m.p, 264~
~ 268° a, mmuum from dilute dioxane, the metertsl
separeted in small eviindrioal rot-suaped cmms, n.p.
64-265" " o o ._




o

L EMEORYRAN2,A-DIONE M DERIVATIVES wgrzy s
m-hmnmmmn:rnm:mra.&m S
08235 ml, flask were pleced 1.26 g. (0.01 wole) of = .
- $-methyloyranc2,i-aicne, 1.78 g. (0.01 mole) of N-browoe e
succinimide, and 30 ml. of dry earbon tetrachloride. The
finsk was fitted with & reflux condenser protected at the o
top with & ealetus ehloride tubs, and wared with & heating
mantls to reflux temperature. The 6-wetiylpyran-a,detione
814 not a1l dtssolve, but after several tours sol1d presumed
to be sucointuide rose to the surface of the liquid. Pertodis
‘tests were mide of the Pesstion mixture with stareh-potassium
- lodide paper for the presence of broatne, over tweaty~four .
hours being required before the test was negative. Refluxing
| ‘Wes allowsd to ecntinue for & total of 36 hours, then the
 Peaction mixture was sooled and the se1sg removed by 11+ .
| tretion.  The carbon tetrachloride filtrete, upon evaporation, L
© Yieldsd & small 620 of brownish needle yvtals, w.p. 28240 | -
(G After recrystallisstion from slactal scetie sctd, A

* sodiue fuston showed the presence of btromine. Lo
" e solid wateh had been Scllected en the filter, arter |
weshing severel tines o remove suceintmide, bad w.p, 165~ R
168° qa, Reorystallized from glactal scetis ecid, the m.p, ;
was ratsed o 182.5-183° 4, Arter sovoral recrystallisations | -
from glacial scetis seid, w.p, 185° & o

L Meslyste aatas g S
el forcgao, oy 2

. Poundr e 3548 2.5

o




mmrﬁ-&mﬁm-a.am L
/. Tols material was prepared by the meoanro of Amat
' and Mran (38). imttvlmm-e,#-dlm {0.63 g., 0.008
| nolo) was dissolved by werwing in 10 ul, of glecisl acette =
%o this soluticn was added Gropwise with sheking s
o aolutlon of 0.5 g. (sbout 0.062 mole) of brosine in 5 wl. -
__"_'or Bl80ial scetic soid, The browine was decolorized imme-
| diately until the last fow drops, representing exoess bromine ;
" were added. Upon standing, the bromo derivative erystallised
| &8 olustars of tiny, colorless nesdles, Neorystallized from
glaclal acetic acid, & yleld of 0.9% g. (91.%), w.p. 196.5- E
397.5° 4. was cbtained. A wized melting point with the
;u-oduct« n-eu tho pmoood!.ns (m) Wmu docmoﬂ st
o '193-s° L - |

- a-&m—zm-ﬁmﬂm R : RN
" (a) Winety milligrems of the product from the s-num- S

wm-z,h-azm-'m. procedurs was added in small portions to

sa ether scluticn of diascmethane {from 5 g. of nitrosometiyl=

urea), Bach sddition was sccompenied by vigorcus effervess

Gence, with dissolution of the solid. The solution was

- #llowed to stand overnight, the other removed by evapcration

under 8 current of air, snd the solid residus mmuuma '

from 95% ethanol, m.p. 150.5-153°, . - - N
“{b) One bundred and fifty milligrems oftuo}"bm pro- | |

duot bropared by the procedure of Amndt (48) wes sovered with

sahydrous sther and treated portiomeise with an sther solu<

ticn of dissomethans (from 10 g, of nitroscmethylures).




Zach addition produced vigorous effervescence. Pinally, R
| @moess of the dissomethans solution was added and the -sx- -
" tare allowed to stand at soom temperature overnight, Tne -
no:l.m a18 not 811 atssolve, - fhe solution was ~concentrated, f_':'
o eoolod. and the solid Tewoved by filtration, m.p. 148.5e
s,  fuis matertal was mcmtanm #rou honlm, wp,
152 s~153 '» undepressed by sdutzture wzw ua produst from
(e) S%thw-é-mmyhh*pym was mpnmd b.r tmmnt
~of Sutuylpymw-z,s-am with dissomethane (48), yummg
' n-ou 3.1 g. of E-metuylpyren-2,4-alons 2.2 g, (64%) of - _
.. methoxy product. To & solution of 1.3 g. (0.009 mols) of -
' tnomthmpym in 10 ml. ofdryurbontatmchlondom :
added 1.6 g. (0.009 mole) of MBS and 0,245 g (sbout 10 mole %)
- of beuxoyl peroxide. After brief warwing, & vlgom reastion
: -murmmmwoooemrormtiuuthoutrumrmm
Ia about ten minites, the solid had left the bottom of the |

- Tlssk (succinimide) although after five hours of refluxtng |

the test for bromine was still faintly mi.tzvo.'__ Toe sus~ o
_ cininide was med by filtration, and concentration of the
inol. a.D. 152-3 undepressed upon wm with the pro-
du.ct rron the two moeadtns madum

filtrete yielded a wolid which was recrystallised from methe .




zm-l-hm-ﬁwm-i- T
- A ltl.xtm of 3.5 g. of amtbm*)-brm-émﬂwx-#-
" pyrone, 2.7 g. of HES, 0.4 g. of bensoyl perexide and 30
" ul of dry earbon tetrechloride were allowed to reflux for .
 six hours, the test for brouine -rm that time being faintly
'j_"poaum. _After filtration and soncentretion of the fiitrete,
: tho solid mwa was m by mmt!.on and mmtslv '
u.nd three times fron methanol, mw.ng 286 (sgg) of
' amu mdlo erntah, l.p. 161.5'152 . ‘f '

Fowdt "_'_”_";'_],_\28-17 2.76

_vmmuuummnmmm«emrwm
. mination of methyl attsched to earbon (50)4 two drops of

' 7" 0,0100 N, Sodiuw bydroxide solution was suffisient to bring
“about the phenclphthalein end point from the first frestica
ot autunu. :l.ndicat!.ns the absence of . G-'nﬂvl

\W m at. a-&m-rnm-i-hmm Lm0

. A wixture of 0.52 8 {0.0018 nalo) of the dtbm
mcm. 0.24# g of mmm and 10 ml, of chzororm _

_ymmmaﬂﬂ. mmd-bottmmtkmmmaw
_reflux, A czm wlutzm qQuickly forweed from which, tn
abont m a:mm. & coplous wtptutc rm. Refluxing

. mlllmtoemtmraromhwr. then the solid was
eollootodmammnml. mhoamuuthctmm

. strearied, Ayield of 0.68 g. (agﬁ:} of & wiite grenuler




olid was cbtained -nzcn mmzrm at 205-8%,

wwamwmaaﬁm
| rm-ﬁmm-&-mmmnm
L (') hm or m 'tt ll. (51). PR

: &smo.ssg.ammmmtmaome:,
| water, As stesm began pessing tarough the system, the solid

"--‘='-mcmomtolhmmmm1mmmum

- walls of the flask. Distillation was sontinued until 300-
120 ml, of am.m.m bad been oollected. The distillate

U us.ym: eloudy with & small amount of olly matertal . )
' flosting on the surface. The distillate was soidifid witn
| Qilute hydrochlorie scid, extrected with ether, the ether -

In @ 100 wl. distilling flask set for stoam am.uuuon i

' ‘solution dried over suhydrous sodium sulfste, snd the dried . |-

folation evaporated under s stream of nitregen to yleld a =
small sacunt of brown, ofly reaidus. Tuls residue guve no _
indication of yesotion with sodtum m.su:rm or a.h-amm- __
77 the residus remsining in the mtmmg flask was
virtusily insoluble in botling ehlcroforw or slochol, =
readily soluble in dilute kydrochlaris 8014, but goncen=
tration or the seld solution to sumll volume followed b:r

amtmummmmmwmtmmmm-mf

(b) !madm of Angyl et, al, (sa). o
- Ina 50 ml, round-bottom flask was placed 0.5 g, {o.0012




' Uponmnng, & dark, olly material separated and was ex-
-tmotoa with ethop,  The mt&u from the ether uzution -
m mm in the tuunl way with z.xmxmmmmsm

. ._ls- ot' a red, l-arm solld whioch elm-m lbm aoa bat
. am uof. molt below 300 P L E T I P

,. W Concenanticn of a-umm-:-m-a-m: thgle

"mmuen of beusyl sodium. Into @ 200 ul, three-necked
| flask fitted with & meroury seal StuTer, dropping fummel,
" eondenser, twracmeter and nitrogen fnlet tube were placed n
30 wl. of sodfum dried tolusne and 0.28 g, (0,012 g. atom)

" nttrogen, nna with eonstant stirring 0.68 g. (0.006 mole)

"orehlorobonmm mmumumeummmg
. fumel, mmmmnormmtmmmn

| mx.ag. (Oookbmh)erthoalbromﬂm%dnlnt

mole) of the hexsuinlum salt and 25 ml. of 50% scetis ao1d,
mnukmntmutusummmm
in an ofl bath at 3259, aanuxmmnmumtm

_ for thu'ty nimtu, 0.5 M1, of eoncentirated hydrochloris

nid was :ddod, and hesting oontinued for five Ihmm.

(105). to mu, after standing evernight, an estimated 30 -

mmmothhmmmr(ﬂ)mmmm .

od‘-odlunm. !h.a&rmmpttxwth'mtautw o k

-}1 thmttimthmmvm._
black, (After stirring for two bhours, the flask was heated
amounmrumﬂnmm.wmmu~' -
ture betng sbout 108°, - " The heating bath was then removed,

L’




0noe. The wixture was allwed to stir until 1t had sooled :
%o room temperature, then sol1d carbon aaxise sdded to de=
_cwpm any unreacted benxyl sodfum, followed by 8 little
- water to docoupou WM sods.m. A yauow sona nmm
| and remained suspended in the lqnom phase, This, after -
Separaticn and mmmlmum from othanol. proved to bo
._-_nnmotoastmtngutorm m«rmummm
. the tolusue leyer, ¥ mtm pmmt. oven phonylucttc B
'um. could be found, e - STt
' In & stutler m, the azb:m compouna dhaolm
i, 1n tolumm lddoadmpnm. !hmtad starting meterisl E
. was recovered. In snother stmtlar run, refluxing was sllowed
uemtm.mmmuutmwntalm loluttmor tho
-'_nxbm compound and for one hour adfttional, Terry tlocon
" position produsts but m > #0l4d o2 pure nmm could be
“"hm‘ e

: Beforuataky Erocsaura WA 2-Methary-3-hrono G -bromcmntil .|
xauzs ml, mma-botmm-mm:..u g
'( 004 mole) of the dtbromo wyrone, 0.5 g, (0.0047 wole) of
?mmm, 0.3 g. {0.0046 8 stom) of freshly nna-pnpem
5100 foil ut {n smell strips, 25 ml, of sahydrous ether snd -
| 25 W, of Gry beusens. A orystal of lodine es added, the .
 flask £1tted with & reflux eondeuser protected st the top .
With & ealotum ehloride tube, and the mixture heated to se- o
" flux on & water bath, Refluxing was continued for four hours, = -




. the pyroue slowly passing tate solution, the sing dsrkening :
Somewhiat but being otherwise spparently unaffucted, The . Lo
| etaer-bentens solution was dscanted from the sino, and upen
. cooling depostted eryatalline starting weterial, Recovery -

T wes practically quantitative,




| mwmwmmmmlm(ﬁ)mwtef
pmm this metertal.’ Frow 65 g, (0,61 mole) of beasalde-
h‘.rdo.B#s. (OSmlo)ofoﬁvlbmmtsumd#om o
_'(o.sa m:.e) of granulated zine was cbtained 68.5 & (70, ﬁ)

of produst, autmmg st 1ao~125° (au bt . fow dl'opl ot
. m") St lmm oo

m,ﬁmémm o -
| A wixture of 28.8 g, (0,13 wole) of othyl /-mm
. A phswz propiombe. 51 g. (0. 4 mole) of scetls Inhwdz-m
and 43,6 g, (0.55 mole) of 4ry pyridine were placed in a .
250 ml. Erlenmeyer flask. The flask beoems Wite warw, ana -
. & yellow solop doveloped, This was lllmml to stend
teuperature for twenty-four hours,’ mummm trans ~

at room G|

forred to & 250 ml. Clatsen flask end distilled under re S A
~ duced pressure (water sspirator) to remove asetio schydride

_ and pyridine, mmmmmmmpmuu

" 110%, the Tecsiver was ohanged and the system evacuated to
1w, (01 pump). A fracties distilling at 128-138, 5% was
redistilled to yield 26.% g. (83.6%) of the mtoa;y estsy,

aistilling at ns-vw" ot £33 m, Baponitzoats.on equivalent i |

11#.8 (th-ory 118).

mmm nldah;raa. mm !adak mt!.aal m.




- 6tat11ing ay 625" botng uaed. 1, S
|10 I8 & avy 500wl round-botten

- (0,25 g‘atou) of sine, 33,

Hore: vigorous unti} af'ter about i
' e8saTY %o control the ronstion by cooling the flask tntes=

| mittently with eold waten, - ™he spontensous resction oone
" tinued for about e and one-half bours, when mtleallr'
'_ © 811 of the sine had been sonsumed, About 2 g, of xine, AT
- | cotate aud & grystay o lodine were - S
ted cn the steam beth wity froquent




105 '

pmaun and roow teas :
- rmmmingintuterhthat60°to-m
e me the residue was sdtea 100 ¢ g (about 1 -ozo) of acetie
-'-"j'annm-m- a2 80 g. (about 1 mole) of Pyridine, |
 was allowed to stand for teenty-four houra,
. mmn of sbout 300 g. of 1oe and 500 w3,

ahloz-l.c u!.d and shaken ins upamtoq t‘umel t.c mo
- pyridine,. Ether wau sdded to facilitate separaticn, and the

other mlut!.m mm«nmtedh with 105‘ sodium urbmto

f\__g',:-_:.qzuts.on uatil the washings were alialing, |
othor sclution was washed with nm. _
- sodtum ml!'atc ama aistiliea, A fraot

146+7° at Aeg . was obulnod, smount ing % 27,2 '3 (45.55).
' .__Saponirtoatton eqxzvahnt m,o, 124.4 (enleulatod 125.3).

L

thres-nscket fiask rlttnd with o wereury - R

 seal stirrer, seflux ocndenser sud dropping Aunney eontatne 5- S |
" ing 23.6 g, (0.1 mole) of ottvl S-soetaxy+ A-paenyl propion=
| ate was placed 46 w1, of #heolute ethancl (fresily €istilleq e e
| from sodiun ethoxide) ad 2.3 8. of sodium cut fn amayy 0 .




"7 and rather thiek, . ‘Subsequent introduction of the soetaxy
e um after this vi.gorcm Pesotion had subaided produced -
“ing Hotiseable effect,  After addition of the ester, tae

_f_:_-\?-i.'eonmep was replaced with . dist1lling head, and the fiasi
“ hested ca the steam bath to TYemove the alcohol, However,
i'mmo sbout 20 wl. of distillate had been colleoted, it

¥ alkll, Prom this squecus solution, sfter acidificatios,

04
sulfisisnt heat boing eammtea to dri.n cthanoz vapor. from
the condsnsep, - !homtents of mnukmdmhm

e nypoarod thet extensive decompoaition and eharring was, sosur
- x'ing in tho flask, so the aistillation was discontimued, .

GOI!O sold, and 75 wl. of 8 111 mixture of glenial aeetlc
'“-"ac!.d and water {ntroduced with stixrring,  Ether was udded
. ‘to take up the orgaule layer, the squecus layer was withs.
. dm-n, and the ether solutiom extrasted four times with Sﬂ :

_was obtained su sotd, w.p. 129-120° after recrystallization UL
from petroleun ether.. After mixing with etmamts aotd, w.p, - . |
132-133% . The oily restdus from the mother liguor showed mo |
e20l40 proporties, nor did the olly residus cbtained after -

TVSPOTetion of the sslvent from the etior lolntton. B

" The procedure similap to thnt mpartod byhachum.
cohdeMmmlom - Xn & 200 wl. three necked
flask fitted with & reflux eondomx-, nitrogen inlet tube




: mﬂmmpm toanou rormumm plwoc about.
L 25 mi, of lntvdm me thanol, {diatilied from magnesiux -

| 'n_."'limm) and 0,92 s. (0,04 g. atom) of sodium wes nddud

throughmcm-or. Thoupporonaorwsum:pm

' _'cloud ulth-mbboratwm. and excoss uthanolmwodlt
z._'m«dmam.gmcnukmwmaudtcln.m ]

. filled with dry nitrogen, A solution of 5.0 g. (0.02 mole) °

._,-,_:-:_or methyl /£ *scotoxy= § ‘phanyz valerats in 20 ml. of thio*

S m*nusodimmbuummMuwmm“ B
7! ponsible, snd the mixture mm in an oll bath at 90-100

_‘.f'._fcm two hours, During the reflux period the conﬁomorm

_. '_,-mmua 8t the top with & oaloium ehloride tubs. o
[\ The flask was then oooled in an Lcewater mm m
5 ul, of glaoial acetlc meid was sdded, followed by a 11ttle
. weter, end the flask sheken until the solid had dissolved,
munzxtammmmwaumtorrﬂmmﬂ. _

~ 8quecus layer withdrewn, and the beussne solution mm
for enclte properties, with negative results, The bonum
_solution wea weshed with 5% sodium biearbonate solution .

. until the washings wevs slialine. . he bensene soluticn wes -
- -aried, and the benzene Femoved at reduced  pressure, ‘The

.. Viscous residue gave no positive encl test nop positive '_

eax-bonyl mt when tmtod uth a"""m"wlmm | -;. S

maent. : S : -

Bpon mmxueatm or th- nllnuno mhingu, & nhttc

. _._E_!.:,mcipttata was cbtained whioh was Pecrystaliized from
water, u.p. 130“131 . Gmttm mmu and mutml




B __000'10#!” Protoem uth s ealciuu chlca-mo tubo m placed

- oquzvuloat utablum zt to be ﬂ-hwamq §

I a 150 -1. rouna-betm' mak rm;.a

| mlior 4ry benzens and 1.2 g, (0,053 8 stom) of finely
":_f-i:_"_"'divided todiuu. Et.l'r,rl /-».tw-ﬁ *phewl mplmt. o
(6.5 g., o L027 nole) was added, followed 'hg_r_-__rn drops of
ebeclute othm:.. The flesk was wermed on o steaw batn,

© 7 ™8 mixture was gooled tn 1os, treated with ¢ ¥, tvdro R
Ghlmmm,mmummmmm‘ From the
- alkaline wash, olimemie Acid was cbtained,  'he residue o
' from the benrens solution had no enolie properties, nor dtd S
. m lol.td t‘oz'u llt‘ter ttandj.ng m m,m Mh foTr RN
- This mooduz-. m 2 mcurmum of thnt W w -: - P
'Link ot. al, (57). In "‘_,3"9 ml, throo‘nocm ﬂ.lIs!: ﬂtted R lf




.'-'-_,\ml.eh ltml.ns and heating was ecnt!mea m- another hour,
"',_comanda pesty cousistenoy. mnaskua ‘then sooled tn;

| wtoduediun. TthtymsmoonutodmaBmhmr_

B _-lolut!.onm m«mmwmmmmtzmu

withe "Trubore" -t.s.rm-, dropplng fummed and aistilling -

. beat with gondeuser set for distillation end protected
. from stacspherie molsture was placed about 25 ml, of dry
., 1ight ltquid petrouum and 0.87-g, (0.038 g. atoa) of -

| sodtum send,  The flask was heated co & sand bath at 260°,
sod with stirring 9.0 g, {0.03% mola) of ethyl R—
M:lvmraum allowed to drop in slowly from the .
Idropplng !tmul. The &dd!.tzen required cos~half hour; m

- At tals time, e flask sontents had sssumed & 1ight hrown
% 100 bata and b K1, of methanol added te decompose any
' funnel, sud washed with peiroleum sther, The brown soltd m.

- dissolved in the minimum smount of water lnd extracted with
-~ ether untfl the ether extrect was tolorless, The lqunom

~ bydroehloric sctd. A whits erystaliine solid seperated which Bt
| B84 Do emolle proerties, It was recrystellised frombot | :
water, m.p. 100-201°, It dissolved in 5% sodtum bmmu BN
- solution with oﬁ'mosmc and & neutrel squivalent of 178 |
indicated 1t to be S-puenyl-2-pentenois seild (thoonttccl
neutralisstion equivalent 176), which has & reported m.p, . 10
of 104% About 0.6 g. of this scld was cbtained. From the N
flitrate, 3.7 g. of wirescted aostoxy ester wes recovered |
{h.p. 18-145° at 172 -.) ¥o porticn of the restten |




mixture gave & positive enol test. E R o
Asieanted Cvalimiion of Mol £ ~boatexy .é. m:. Yalerate
In & 300 s, tiree-mscked flask f1tted with u "mm" :

'- '-mm. 8ropping funnel, reflux eondsnser, and e nitrogen
inlet tube was placed 1.92 g. (0.08 mole) of sodium mm
and thmediately soversd with sodium~dried n*butyl ether

- (Eastomn Xodsk white label, redistilled). The flask was
immersed in an oll bath sud prehested to reflux tempereture

| (bath at 160°), and 10.0 g. (0.0% mols) of wethyl ,d-ae.toaq-
§ *phenyl valerate was introduced slowly with constmnt -
stirring over & pericd of two hours, Reﬂlnlngnndltmmg

wes oontinued for six hours,
munukmmmznmmuboutz.su.
athanol sdded to decompose any unressted sodium hydrido

A mixture of 8 ml, of concentrated hydrochlorie setd in

 sbout 25 ma, of L0e and water was added and the mixture

‘stirred until solution was complets, The squecus layer

muzﬁmwum&ondthoothnaomum. af'ter

dt].ut!.an with sthanol, gave sn intense, dark green eolor-
gt!.on after addition of @ drop of fervie chloride solution,

The ether solution wes washed thres times with 5% sodius |

biserbamats solution, Acidification of the alkaline wesh

- produced caly & slight turbidity, snd no positive enol test,

The residus, after distillation of the solvent,

as follows:

- {a) A portiom or tho sther solution m‘tmtad with &
seturated cupric scetate solution, The ether assumed g desp

was treated

o S . :




several days, nnpout!.on of the ether left & dark green

: £
Lo groen oolor. but no solm upmtod nm:- :tandlng for o é‘

e gumy residue which solidified after standing for seversl
. days, mu ntormm freely soludble I.uaold ather, bcn'
,{ 'I".m. chzmrom. or ctlvl acstate, hut molublo in sleo»
. hol, even after botling for scme time, e solid was purie .
_f10d a5 well as posaible by scllecting 1t ou & sintered
. glans fumnel, washing through with ehloroforw, precipitating -
e b sddition of etamcl, a mput.tng tiis process mm'

0 An-mn dntm _- _n_ : ..R.. QI (“ Q ]
Cals. for Coglag0g0ut 62.70 5.26 LY S
Cals. for Osyfig0puur 68,98 6,26 7.9
Poundt . 623 58 B.m

~ (b) Treatment of a portics of the residue with mn ether
solution of diasomethane csused & fairly vigorous resstion
- whtoh quickly subsided but sontinued to evolve nitrogen
slowly for seversl hours, After allowing to stand until
- the sthor had spontanscusly evaporeted (three days), a S
. restnous residue remained which still geve a weak positive = | .
emcl test, Addition of more dissomethans ssused mo erident T
| mer.ten. This residue wes resdily soluble in most orgente |
“sclvents except petroleus ether, from which, after boﬂ.ing. o
mmlnammtwmeu separated, - -
- A smml) portion of this msterisl was dlssolved in a
‘1:1 Bixture of bensens-petroleus ethar and placed on an S
- sluming solwma, The material was eluted with solvents of B 1
graduslly tmuutns polarity, starting with banum- S . R R ;‘

0
i
|t
[
o,




ujor mttm in the chloroform sad ehloroformesthanol frec-

S whzoh could be soraped off as & ysllow powder, 'The ntami'

- wthery ether, ether-shloreform, chloreforw, ehloroforms . .
ethanol, sthancl. 50 ul, of esch elusnt weve used, & N

_suumzumumxmmtmmomm
elunte, another small smount in chloroform«ether, and the .

'_‘-ti.om mwm-muaummumuuwm-ma
'@':tn;mmldm. ﬂthou&ztttmdnm'imm |

mtnolynolubhsnmumlmu. mﬁamldnothoob*
tained erystslline, invarisbly separating ss sn ofl from
recrystallisstion solvents sush as dilute alechol, beusenes
petrolsum ether, ether-petroleus : other o ehloroforn-petroleun

pttented m:w.m at nam ,5.- .L mz. hm
{n) Inltquldmu L
Inasmﬁ.thmmhdﬂuktmmammmtm-
mmuwmntmumcm-mmm '
- 8 soda~lims tube, "Trubore” stirrer and drvopping funnel o
- was distilled 100~150 ul, of commereisl sniydrous smmonis,
the smmonis gas passing through & drying tower filled with
| potassium hydroxide pellsts. A few orystals of ferris
nitrets were added and 1.8 g. (0.08 mole) of sodium intros
| duced with stirring, After the sodium had completely rescted,
.-mmeumuMhImmmmm'_
sondenser, the scetons~dry ice bath remcved, and & sslution |




L | ef 10.0 g. (0.04 nolos) of“uthjr'z # ~aoetoxy= § ~phenyl valerate
| 1n about 100 w1, of aniyrous eter introduced from the drops
' ping fumel. The flask wes wamed on @ weter bath uitil sl
Ep—, Uad svaporated, s indtoated when the sther commnced
" to reflux. The resstion BiXture wes warmed for an sdditional

drierite, and upon svaporation mldad & mass of white orys~ )
;  talline solid, Reerystallisstion from etayl scetate gave R
- solorless needle orystals, w.p, 1276% A sodtum fuston of

|

.

#ther solutica hed the odor of
8 weak but positive enol ‘test, but |
after standing fop Soveral months failed to deposit @ molia ..




. ccnam.r. Iﬁtmn inlet tube, "Trubore” stirmer and

| s m'mm_dm' from. the foregoing proceduns
- enly 1u replacement of the aumonia with sther before addie
tion of the mostoxy ester, + The resction mixtiure gave n o
| indtestion that sny resction hag ocourred, no positive encl.

7 2042001, thres-necked fissk Pitted with & reflux

dropping funmel was placed sbout 2,5 8. of & 50% (wetght)
- Glzpersion of sodium in n-butyl ether (provided by Mationay o :
- Piatillers Cuemical Company), the Spparatus swept out with |

@ nitrogm, and with stirring a solutiog of 598 (0.055 |,
Wols) of ethyl Aeacetoxy-/S-pheny) proplonate in sbout 25 l'

- Bl of &7 n-butyl ether tntroduced slowly from the dropping o
fumnel, Gmedistely upon introducticn of tne first fow drope |
of scetoxy ester, & vigorous reaction ocourred, with gns A




héur, then the mttmut:tm was worked up in the usual -

Acuuﬂ.utm of the sodium bicsrbonste umot pro* -

m sons turbidity, but even after cooling in the re« = .

. fria-ntor for some time, no srystalliszaticn or !OP!H”&I!
. mun-ad - The ether solution, apon testing with Mtc
SR 'ahmm noluum. m an intense, simost huek eom.

:Im uw solution was dried over snhydrous lodiul auu’ato.

C m eoncentrated by distillation of ‘the ether at redused
mnu:u from s water bath,  Upon sddition of patmlm

-tther, am smorphots yslliow solid separated whish slumped

. and resinified st the bottom of the flssk. Treetment of &

" portion of thls materisl in ether with saturated ‘suprie

mtau :ohtmhhwﬁsmwhmmwfmﬂn _
" sodlum hydride procedure; 1.s., no solid would separate from

the ether solution, but after svaporetion of the ether, &
dark blue gumuy residue was obtained whioh was veadily

 #oluble n most orgsnls solveats, but inscluble in aloohol, |

- Aspareting as & flocculent presipitate whem s chlorofors
solution was treated with cthnml. Yo mtm m&duo
~ from the othar*pomhun othsruxm m ot souam-a

| _amrzwg-mamgmmmmnm.




!tnmudunmlwﬂmmmmutmu‘m
"'--,_\'on Pochoton procedurs as reported by Amadt et. al, (78), -
. Swenty-five grems (0.19 mole) of freshly distilled othyl
! - sestoscetate contatning about 10 Ml. of sommeretsl Wty
. @rous methansl was treated with an ether solution of anw-f"
. wethane (from 0.0 g, of nitroscestiylures, dried for thres
" hours over potsssium hydroxids pellets). Bvolution of . )
~ nitrogen wes relatively vigerous for about s hour and pro- -
‘eoeded moticesbly for about twenty-four hours, . m-:xm
‘was allowsd to stand for three days, ten filtered and
shalen for one hour mechanically with 100 ml, of 2 N, -
. sodium hydraxide sclution. The sther layer was umua,
_washed with water, dried over sniydrous sodlum sulfate, snd

 distilled, The fresticn boiling st 185-195° wes redistilled,

practically all distilling at 157-190% The best yield ob=

uimd i.n mam amm m was 5 g (m). Co - e e

---«-nm-,ﬁmmm S
< This sompound was mmmmm«rmv;

- 'tt. nl. (80). . In & 2 1iter three nscked flsak fitted with l : -:--:1:3.

E mmm:tmmmmsoon.ummw
' -ﬁmns uf-hml MBS.O c. (0.5 -olc) of WM silves




.. berature, mmmmthmmnmum

nitrate, The fissk was filled with two dropping fumnels,
- one eontaining 80,0 g. (0.5 mole) of bromine and the other - . |

soutaining & solution of ¥3.0 g, (0.5 mole) of erotonte setd -
| (reatatilied, b.p. 824 at 1514 m.) 1n methsncl, The
. flask was lmuersed fn an fee bath, cooled to. 0% ana the
" -matertal from the two dropping funnels sllowed ts drop tn
" similtaneously, sn effart betng mede to avold sn sooreotatle
~ @xcess of either resgent, This addition required about coe
mem.mmmmmumm
" aln saditicasl tares bours, then allowed to stena 8 oreratgat
17 The soatus broatds was m by filteation and the
. olear soluticn made allalize to Pheulphthaletn by adaition
© of 2 N, sodlum hydraxide solution, This was soncentrated

bmuvomtm&rmumaunmnmhathm-

o mmuyummwmnumzmasl. sulfurte :
| estd wtle maintaining vigorous stirring, The seid nmteﬁ T
" as . colorlul oll, The mmm waa utmted rour times . :' B
' with 100 m, sach of -m. the ether soluticn washed once I
" '_'uu.u water, and dried over suhydrous sodium sulfate, After o
 removal Of the etier, the residus wes distilled at reduced

 pressure, b.p. 130-135° (1112 m.), Prestically all ats»

| tilling st 12.253°, Tue distillate solidified tn the re= o Bt I

. selver and was removed by dnnolﬂng i.n mthmml, - _:
mothanol evaporated under & eurrent of o1 sud finally artea

twenty-four hours 1n & vaouum Micatar. "p. 59.5-61.5°. o

| __\!iel.d 49.65 & (50.58),




7lY ¥ detydrobromioation was earried out a.plgymg sodtum

*m or 'ﬁm ethoxids, - The generel procedirs was the
. ‘same in sach ease, with varietion 1a time of heating ealy.
. The general m and the mulu or smm umtmtl

i \.__mama.mntmumaunmmm
. placed the broxo methoxy aa!.dandmmmteral. sodznm
. slixide to provide sbout & 2 to 3 molar exosss, This was
. heated to reflux for the times indicated, then allowed to:
‘eonoentrate by heatiag the open flask on & steam bath,, ...
 Sufficlent water was atded to dlssolve the solid mm
 and, while cooling i an Lee bath, acidified with m.aum
- more than the ealoulated smount of 10% lulfnrlc acid, The ..
~ presipitate, which was mmmx wostly inorgante (aoam -
o f:iultato) was collected on & Buohner funnel and washed re-.
 pestedly with ether unti) evaporaticn of the ether wash
yie1ded no residue. Concentration of the ether lolutlcn
mm the ,é’-wmmy erotonte m urnen was mmtu}.-




_attmpta to prepare uttm. orthoformate with poer Pesulte,.
| - Tue best yleld was obtatned by the following procedure:

!hopmoﬁumofﬁahmdlh(&?}mmlaxedinmml

" Commergial suhydrous mwethanol was further dried by dis~
umtm from sodtum methexids. The chloroform hsd been
ltmd mr mlvdms potaniuu earbonate, and was rmahly
aistiiled, 69.0 g. (3 g. stous) of sodiun was dissolved in
111mammmmzmcanmmm Ina2 .
nm two“necked flask was placed 110 ml, (about 1 mole) of
chlororou and about an squal volume of methanol. One neck
| of the flask was fitted with s reflux condouser grotected
: ;Q_m-mpwtthauumchlorm tube, the other neck o
* sttached by & siphon arvengement to the sodius methoxides
 containing flask, the flow being sontrolled by a pincheook, =~
Snortly after addition of 8 few ml, of the sodlum mthoxide
solution & vigorous resction ensued., The resction flask =
‘was gooled in running water and, throughout the addition of

the methoxide solution, the reaction was eontrolled at &

moderate reflux rate by intermittent eoo).mg and the rate

of todi.uu mothoxide addition. __

|- After standing overnight, the mixture was heated snd
sllowed to refiux for four hours, It was them cooled in an

ice bath and the sodium chloride removed by filtration. The
f£iltrate maanmﬂaal:ntmuthsm«. solumm o
 somposed of two condensers was heated on & steas bath and




“ 165 8 (M)!

.. 850900 ml, of distillste sollscted. The temperature at
- the distilling head st no time exceeded 64°, The flask was
. eocoled in 1ce snd additional sodium ehloride removed. The
_sonbined sodium ohlortde ecllested to tals polnt, after
“-dr;mrorrmm mammm-tm",mw

' 'fme filtrete was placod in & 250 u. ﬂaak nma with
6 20 om. glans-helix paciod colum wnd distilled, Womm the
Wutun at the distilling head rose to 67%, the mnm
“ was ohanged and the frection boiling at 67-103" oouoom,
the taupammn rise being @uto gradual, *.m- mzm § -
‘was redistilled to yleld 8.3 g. (€.4%) of matertal, b.p, -
- 103-4°, a2Tp 1,3755, lhthwl ortioforuate has 8 Teported .

o 3513 of 1.5773 (B'TJ» o o

" . The procedure of McElvain and Venerebls (88) was eas . |

plowcd to prepare methyl orthcbeusoate, Commercial auhy* S

- drous methancl (1500 al.) was distilled from megnesius methe I
oxide directly futo & 1 liter threewnecied flask fitted with

& "Irubore” stirrer, reflux sondenser protected with a R

ealotum ehloride tube and @ dropping funnel. Sodium (37 8 R

_1.65. atom) was mtmoammmrmm

flask tzmersed in an ice<salt bath, sooled below 0°, and

98 g, (0.5 mole) of freshly distilied benzotrichloride

(Eastmen, white lsbel) was introduced dropwise into the

-stirred, scoled solution of sodium methoxide, After addie~ L
tion of the bensotrichlorids was ecaplote, the mixture was




¢ tion, snd sxcess methancl removed by distillation. Additional
T sodium chloride ssparsted during this procedure and was re-

mm, yielding 66 g. (Manmm

| stirred for sn sdditional hour, then sllowed to stand over=
“heated and allowed to reflux for five hours. . After cooling
n an fos bath, the scdtus ehloride wes removed by filtras

_ mwmmum‘ mmm«m«m, aftey

‘"mmsrm»rmmmummmneswmng
."".(nbout B9%). - After complete removal of wethanol, the residus
" was distilled through & 20 em. glasw-helix pecked eolum st

‘au, B.p:i 9257 at 1820 miep W 59 1.&8‘2.
oD adesB), o

tl:bm.nln o

w,&mmm T

: -'(a) From A-methoxy srotonic sotd, -
" In & 250 81, Erlenmeyer flask was plased 7.0 gl. (o.s
now of A methoxy crotonie seid, snd a dried ether noiut!.on
of ¢lasomethane (from 20 g. of nitrosomethylures) was sdded =
i.nmnportm. The first few additions were sccompenied
" by vigorous evolution of nitrogen which was allowed to subs

side bDefore the next sddition, Finally the remsinder of the

- diagomethans soluticn was sddsd and the wixture allowsd to .
stand for twentysfour hours, The sclution was then filtered °
1ato & 50 ml, Claisen flask end the ether removed at room =
temperature snd reduced pressure, The residus was distilled

at atmoapheris pressure, all but & small amount of residus

| distllling at 172-3°, Yield 6.2 g. (B18), -




__ 9.0 c. (0.078 nols) of methyl Sostoscetate and 2 drops of
L emntmtoa sulfurio scid added., A pink*vtolot solop:

!'adaﬂ tos pale ptnk. A few drops of quinoline were added

o ’mr sunyarous sodium sulfate, mcuunon yioloed 5,66 6. - |

(b) mm-thnormo:omu. o
_ mmmorcumrammmtmorewz o
: # "ethoxy erotonate (76) with the wodification of Blatse .
.. snd Maive (B1) was employed, In & 50 ml,. Erlenmeyer flask
- were pmod 8.3 . (0.078 mole) of metiy) orunromu amd -

22 ;:'1qu!.ak1y developed, and & slight smount of heat was welvad.
":i-_'l'he mixture was allowed to stand at room temperature for -
' “-"'--.rurtrmxgm hours, éuring waich tims the color greduslly

" to meutralize the #ulfurts scid, snd the produst dlstilled -
| At stmospheris pressure. A fraction distilled up to 32°
" {metuyl formate}, snother to 64° (methancl) then the tem= -
- perature rose repldiy to 168° and the remaining 1iguid d!.-'
'_ unoa st 168-172°, wnts distillate gave & positive emol -
ust, 20 l.t was tamfornd to a upnmtoxv nmml. a1~ _
uted with ether, and extrested with two smsll portions of 2 N,

_' lodm !vum!.do. ﬁncﬁm- layer no loager gave sn mn-r' A
| @iate solor with ferris chloride solution, Toe sther solus |
./; tion was washed once with & suall amomt of water snd dried

..\-;-(a) Atmptc wlth ntuwx erthoben:onto. o e
Staes sttempts to obtatn wetiyl S-methoxy erotonate

from methyl orthobensonte and wethyl mtmotatc ratled to :_ b
'mmlmmt, qummtwmdumm o




" . in the mcunm mttom mmm dntlm nm not

; (d) h'ou mthnnol, om orthormh anﬂ mmyl mw. :

:a a1 liter m-botm fissk were pm .0 ¢ el
.- (0.5 mols) of ethyl orthoformate and 288 g. (9 woles) of -
. '. :':-?_-';tmmm lnhsﬂm mothanol snd the flask fitted with a
" veflux sondanser protected with s salotum ehloride tube,
 The soluticn wes allowed to reflux ou & ateam bath overntgnt
- {about 15 houre). The solution wes then aXlowed to sool %o
" Poom temperature, 58.0 g. (0.5 mole) of wetnyl mtometnto
"---mhmuormmmu sulfurie soid added, The = .
| charecteristis pink eolor was forwed almost Lmediately
. urmmuonorm-um. This was allowed to stand at
oo temperature for thirty hours, Then solid potassium
urbonau (about 0.5 s.) wan llid.od and tho flask sbam '
_\ Inhanloany for cos hour, .
', The solid was removed by f1itration and tue solution
: "pzma in & 1iter flask equipped with a short distilling
 hesd, The low bolling waterials {muwl formate, methanol
o4 othnml) wore distilled out as reptdly as poesible, the
 flask being heated with & heating matls, Ween the temporas
| ture of the distillate resched 80°, the flask was aliowed =~
| -'_te ocol, the receiver changed, and the systew svacuated to R
“9u. MmWWMutMthutimtomc o
N mmormuummmm ™e residus wes then dts-

—




A T | T
‘tilled 8t J mr., & small frastics passing over below 65°
(utrong.ml test) was discarded, and the rematnder dise -
. ¥lled at 65-9°, a1l but & few drops atetiniing at 65,5
7 67%  Thts frastion on testing with ferris otloride solution
 g8ve 1o Lnmedtate positive Tesstion, but graduslly darkened =
" on standtng, The yield was €4.5 8. (theoretical for methyl
£ wmethaxy erotonate, 5.0 4, ) This frection was redistile
. led at atacspherte Pressure through & 20 ew, fractionating |
. solum packed with glass helises and surrounded by & hesting

| ture was ristng repidly to 169° was dtscarded, and the ree
| wainder distilled st 169-173°, laving caly o small amount -
Of anber residus which would mot dtstiyy thrcugh the eolum
while beating the flssk with a wiore burner snd at & Jacket
 tewporature of 175%, Yie1d 5.0 g, (89%), a™p 1,402, 7 |
Calo, for c,,-,amo,a__;-; 5537 . T.75 . A7.68 R e J] o f

|

| SPRoRTL, mebuty) and taobutyl arthoformten vere peue
pared by the Procedure of Alexander and Buseh (89), The -
detatls for the preparation of propyl orthoformate will
. Serve to {llustrate the expertmntal dotatis, -
U0 M0 e 500 w1, flask was placed ™ig (0.5mle)or |
_ etiyl orthoforwate and 120 8 (about 2 moles) af n-propy1 P
. 8loohol, The flask was fitted with g 50 cm. glass-heilx .




I93i ri.om. b.ps 130*2“ at 1718 i, n sﬂ 1.'&175 (mmm
T R0 1.4184)3 Lsobutyl orthoformate, am ym.a. b.p. 97-8 >

T 10,3 g. of distillate hed been oollected (thecry, 9.6 g.).

" and bested with & beating wentls with the Varise ecntrol set
50 that the temperature st tas Alstilling hesd 3id mot rise .

* sbove 79°% - After twenty-four bours, €9.3 g, (ebout 100,4% -
of the thecretisal smount) of distiliste tad been scllested.
Toe product was then distilled st reduced pressure, b.p, .
78<°% st 10 m.; mld 83.5 & {B?%), a -"D z.noss, nmud _' ;
n2%p - 18078 (B i
1 By tais prossdure, nbutyl orthoformate was prepared in

" '::2513 1.‘5112 tremm nzon 1.4122).

U neProgyl snd {schutyl scetoscetates were prepared m-
.--mmmmnumsth-mmmumm.
- he preperation of F nepropyl scetoscatate will {llustrete o
: mazso (1 muna-botmﬂukmplmajsg. ST S
- (0.3 wole) of methyl scetoscetate ind 36 g. (0.6 mole) of R A
u=propyl alochol. The flask was fitted with & 50 om, glass> |
' heltx packed, insulsted fresticuating solumi, The tempera . |

" tue of the flssk was controlled so that the tewperature st

- the @istilling hesd would mot rise sbove 65° (for @ brier -
- period, the temperature did riss above that temperature, R A

" but the heat was quickly reduced), After twenty-four hours, . |

- The residus was mttlmatmwsm. oxcess pros .
o -""’”ml ¢utmmg at 38° (1’6 lll.) then n"‘propyl acetoacetate




| @18t11%ed 8t 62,5857 at 1% m. As the temperature rose IR

 from 28° 10 82.5°, there was no hesitaticn near 65°, where L

' methyl scetoscetate Alstills at this pressure. !:om. Mg o

5 1;"'_*-(9@5‘). 22D 14203, Reported u?%p 14205 (106). - ...
wmmm.masﬁmuorummmw*'

| ""mtate was obtatned, b.p. 80-82.5 at 10 hall 5D 1.

- -'nomm o 59 24219 {mS). Eory e e

o e m outlined for metayl /fmtmw erotonate
©'wes 1enttcal to the procedure by whteh otyl Srethaxy ero-
"fiﬂmw: n"mwl / 'n-m mtmto and uomm /-mo
" butoxy erotouate were frepared, with the exception that
- mhwﬂm: Potassium earbonate was substituted for Quinoline
‘*to neutralise the sulfurte soid, nem, boil!.ns ponm and

_ pbasical. eonstents are as rollml B

O Toe m given below for fscbutyl V-bromo- £-1s0-

R buw mtm-tcm mral rormulkw mtomm. R

. 108225 wl. flask was placed 15,0 g. (0.07 mole) of T
hobum /g'ttohutm mmu. 12.& & (0.07 loh) of NES, |




N -mmummmmummnnmmmw
pertodl.enuy with starch~potassium fodide paper until m

| 0.7 g+ of freshly rearyatallised bemsoyl percxide, sud sbout
30 ul. of dry sarbon tetreshloride, -The flask was fitted .
© with & vefiux scodeuser protected with s oaloium ehloride |,
- tuho. end warmsd with & heating wentle, - Within & few min= :
T aten, . vigorous reacticn snsued which sontimied for fifteon '_
- to tweuty minutes without further application of heat, m :

- test for bromine was negstive, fhis required about cne and [j'
- onetalf bours, The flask was then ecoled in loe, and file
tered to remove succtatmide. Distillation st 2 mm. ylelded
12,5 g. (63.5%), b.p. W2-184.5% n®p 14800, . . .
| " Methyl /f-utwq- J~bromo orotonate was nbtatnoﬁ m
oo% yisld, b.p, 115-217° at 10°11 m, e
= mePropyl ,ﬁ-n'mpw* ¥ ~broso - mtmu was obtaimd ’
- m obtatnod tn 905 rum. b.pe 158-1152" at 7 n.. n 59 :
L !thwl ﬁ-tum- a’-bm erotonate was obtanm mau'
Tield, B.p. 123+5° at 10-11 -, a"’sn 14576, Beported ‘
3293 1.“912& .

wmm,ﬁ: -.x-amnmmm
'mmmm&mm
7 Im 8 150 wl, round-bottow fiask were plmd‘.o g.__”‘"
' -(a.ozs wols) of sthyl S-ethoxy* ¥ "broms erotcnate, 3.3 g.
. (0,025 mole) of cinmamie aldehyde, 1.7 8. (0,026 g, atom)

" of 5108 and 50 Wl. of dry bensens, A erystal of lodine was

- sdded, the flesk was fitted with & reflux condenser protected

a .




usm wey by washing the bensene solution with 5% sodlum -
hiurbmto seluticn and drying over anbydrous sodium sule:

'-?-twmnxmamzmmmm.mmrmx

- mm o & stean bath for three snd cne~half hours, mrmg

__ thc refiux pu-tod, m #4dltions of about 3 &+ of sins and :
':;"--:--_n orystal of lodi.m m m. ‘sad ﬁn fl.uk was rmg:mtly L ';

U5 e f1emk was gooled tn'm weter, ;mam with 50 wl,
"'or uumtud m&um :olutten snd woriced up in the

. fate mmmmnmmmmmumuwm,f

| 'anuua with potroleus sther but not eucugh to produse pere
" wanent turbidity, snd refrigereted overnight, A yellow -

_ erystalline sclid separated which was recrystallised several ~

~ times from ether-petroleum ether %o give 0.92 g, o (1) of
o '_mzoz-m platelets, w.p, 100-100, L
Cale, for Oyaiyly = S 6,60
I 73.59 R R

By an aualogous procediuve, kevain wes sbtained from
olunemic aldehyde and methyl _ﬁmthwﬁ ¥ bromo srotonate -

1n 18.5% yleld, m.p. W56, From the sttewpted preperation -

of bie a~propoxy mmu, & minute amount of orystalline

¢ standing in the refrigeretor for seversl weeks, m.p. 75.5%
«"‘_7-‘:_?7‘5’:' but in insufficient smount for further investigation.

A repetition of the procedure has s yet not yielded &

| .. -:mm- emtanzm product. From the sttempted preparation .

-




k14
) orwuemmmm,mmmmtmmm

i, Tn the hydrogenstion pressure bem.a wore plwod 0.64 g, B
__'ermmm, 0.2 g, of 5% pellasium on oasbon and 50 wl, of
| mothanol, fhe wixture was shaken under hydrogen st 32 p.s.l.
- for rzrmn -:mm. m umqu m z-mma hy mmtm.
.., A the methancl evaporeted under & eurrent of air. The resi-
.. us wan talem up in ether, mm with 0.5 8 mmm |
L _twam:m, the ether solution soncentrated ana potmmn
: sther added untn clmdmnn donlom Upou ltandms, =
. eolorless needls orystals separated. After mmuumttm E
" in the same wenner, 0.53 g. (8156) o awmnmmm eb'
uma, .p. 75.5% . : e Ly
Cale. for Oyt 0 T239 6N
Youds a0

!m'thomm'uummwnmumtet

o icid. .p. 104-7° after drying on porous plate, and undoubt>
L odly the tstmtvﬂmhnlc uml Nportod Iw naruh-. l.a. SRR

g’ - , |
o he ethoxy m:.ogm was hyavogamud s.n o stntler
. wamen to 71014 the atnyare darivative, n.p. 60-60.5%,
o rsystseam o B
 Cale, for "15313"5’ o BB
Feumdr AT T30




WMW

__ P‘our distinot nppmachn to the soluttm of wu pro- o
_ blou were mveutlgnted. 8 or thou. the apprmh mvolvtng
By Reformataky resction between cimmante sldetyde and uum- |
L r-brm-ﬁ -aumy erotonate followed by hwurogmatton was
| .sucooumlly awploynél to prepare dthydrcksvain. It mn h
-~ found that the principle drawbeck in this method imvolved
 the laoic of & conventent mto to the S-mathoxy mt.omta.
- end s uat-uoa wan asnloped ror preparing this starting -
. sompound In suy desired amount frow comserotally availsble ' -

' muruh. The same aenoral procedure appomd tobe & awml-:

of 8 number of houologoua coupounds and other all:ouy oroton-
stes were prepared In the hope that they would successfully
~ undergo the required resctions te yield corystalline homo~
1ogual of dihyﬂrokavun. However, only the ethoxy homologue ‘
: uaa obtained as & cmtall!.m compound in isolatsble amount,
" In the tuvestigation of other approashes to the dihydro-
kavatn synthosis, & number of ressticns which d1d not appear
to be leading toward the desired end were not further inves~
tigated in order to-seek conditions which would lead toward
the d&stmd dihydrokavain ttruetum This left a number of
interesting problems uuolvod, and t'utum work is phmmd
| '-towud solution of thoaa probleu;..: B _

"+ Pne 5,6~double bond {n the pymn-z,hmm atmtum _
should yisld to sslective hydrogenation if the proper con®




- ditions csu be found, In any event, it would be of interest

‘to thoroughly mvostigato the fate of this structure under &

: wids variety of !vdmgenatim conditions,

bon:oylacauc scid in dimm aolunon with Roney nickel, .
rox- which & structure was Postulated in agreement with the
' mlyai.s data, wilil bo 1nvcstigated. It would bo of zntsmnt
to see 11' dehydroacetic noid under similar conditiom will .
g!.vo a.n mlogous produot. -'he rsta of delvdroacotle acld
x in alightly scid aqueous uolnt!.on ulth Raney nicksl -111 '
alao be studied to see if a noparat!.on and ldcnttrmuoa or B
produotl can be achieved. - T : : : |
S _"':a-mthmq-ammﬁsmrmwl-#-pymm, which was syn
 thesized during ths course of this work, readily ylelded &
hexaminium salt when trested with hexamethylene tetramine, _:
and should provide a means of supplying the pyran-2,k-dlone-
type structure with a number of §-substituents through the =
~ reactive s-bm-mtwl group. The possibility of this will
be further explored. ' '
'_j '_: - Suscessful cycnuuon of /f'autm esters would
. probably bo a more convenient routs to the dihydrokavsin- -
type structure if good ylelds aculd be obtaived, since the
/# ~mcetoxy ssters oan generally be prepared in highly satis-
factory yield. It 1s believed that the desired cyclisation
does cocur, but under the eonditions employed, condensaticn

: Tae product obtained from toe lwdrogonatton of dehydro ' o

I"_"or other types aypumtli cocurs to yield a mixture extremely -
~ G1fficuit to meparate. Separation by distillation does not .




seen roaas.blo, nince gemmlly the mm*&.#-diom sompounds
decoupm at or near their melting mmtn. However, the euo),
ot.hers generally melt without decomposition, and lspamtim
" ui.ght be actileved through distillation of the product after
tmtmmt with dmmthm . The chromatographic pmcedum {
mployec! aid not produce the desired mnlt, but thi.a tech~
nique should be further studied. G
ﬁu" physiologioal activity of the synthetio d1hydro=
kavain remains to be iovestigated, but in general ons of the
hpttcally active forme of a phiysiclogically active assy~
nat-z-!.c cmpoum greatly exceeds in sctivity its mntlomol'ph_
or a meeml.e wixture. Therefore it Bay well becows desirable -
to upamta tas synthetic product into its tsomers, There
F sm to be no generally-sumployed methoda for resolving o B
~ Tacemic mixtures of neutrsl compounds, but the aztwromun” AR
- moleculs may lend 1taelf to complex formticn, or 1% may be -

_ pou:ble to aelectivoly hydrolyn the onol othar and resclve
' thu t'roc enol. '
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