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aapable of existence, their preparation has nsver been reported. However,
WWWM.MMMWMMQOmemw%
vatLon of 2,3 pyrane bridges a gep betwesn pyrane and tetrahydro-

pyvans.
 ning largensat resulting frem the dehydration of an aleshel,

although umsousl, hei bosn cbeesved prier to the dempdration of totra-
Rydvefurfuryl alachel, For sxunple, dehydration of eyelobutylmethanc)
yields mlwmmn’.. |

e strusture of 2, d-dilydropyrane was estabiiched by reuld as
followas

A - position of Lhe exveen beidge
(1) Ostelytic hydropenstion yielded s product with the idemtical physieal
gonstants reported for tetrsdydropyrane.
{2) This by rodiol ressted with hydrogen branide to yield
l,wmwimu wromide, These reaults are in sssord with the

Letrahydrofurane and them X,i-dibremspentans. The nsiure of the di-

bremide obtained from the resction of ths hydrogemated producst of 2,3-
dibydropyrene with hydrogen bremide wer isdisputadly ostablished as
1, 5~pentanethylens bromide sinoe it reacted with eniiine to yield



S-phenylpiperidine. Under thess comdit ions, 1,k~dibromepentans would
have ylélded umiw;:henylpyrroli'dina. Thus, the oxyzen bridge was
estadiidhed at the 1,5 punitions

’ Gi{zm n AL
R s
Sets
-
CHa ©=CNp .
N/ cy— Oy e 2" O
| . > (Glig _Gi-Giiy T 7 Glighr CHBr-CHq
e
L Gglig Bl
Gy C-CHy
\ +/
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CHy  GH—Clg
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Cellg

Onee the exlstence of & pyrane ring was sstabllished, determination of
the position of the double bond in dihypdropyrane weas essential, Two
possibilities exist as showm by the formulae below:

/R 5 N
Sitz “6H Clia “QH
| I or l |
Na CHy OH
o N2



. Fanl was led to aspwpt structure I as correct on the basis of hydrolysis
and subserment brominstion studiss. Dihpdropyrane ws eusily hydrolyszed
in the presence of s trace of minerel soid to ylsld an aldebyde. The
aivronide obtained from dihydropyrane wes essily deccsposed by water
mmmwanmmnubmmum. These obsorva-
tions are not in m with strustare II but are in accord with those
sxpected for strustare I, & vinyl other, ~CH*CH-(wR, & more detaliled
disguscion of those reastlions snd thelr significence is presented 4n
snolher sestion of Shic Shesie. On Lhe busis of the cbservetioms de-
serived abeve, Paul assigoed the struetere of 2, I~dibkydropyrane to the
product cbtained fram the catalytic dehydration of tetrakydrofurfuryl
alecobal .

The study of the dehydration of tetrehydvofurfuryl alcchol
s sxvended by Paul? to the homologous series of teteahydrofurfuryl
aleohols of the typw

epared by the catalyiic hydrogenation of the
ecrrespanding subst ituled furfuryl aleohels. Dehydration of 1,4~
spoxyhexandl~5 (R*Gily) ewer alumimum oxide st 400° gave a 365 yleld
of 2-methyl - AZ-ditpdropyrane. This &8 simllar o the ring enlargsment
ensountered in the dehpdrstion of tetrshydrefurfuryl slcshol.. The other
tvo substitoted tetrahydrofurfuryl alochols shen subjested to catalytic
dehydration gave a complex mixture of products, in which it was not



possible to deverninms the idemtity of the componsnts wets, with the
wﬁu of soall smsunts of styrane which was present in the aixture
of producte cbtalned fyom the dehydratics of the yhenyltetrahydrofur-
furyl aloohed.

The possibile mechanisms of the rearrangements which sccuspsny
the vupture of the rimg is tetrabydrefurfuryl derivatives havs been
élscusoed n grest dotesl by real’ in terus of the elsetronic structures
favalved snd with resseet to the *functional imfivente® of nedghborisg
groups. The fullesing is » pressntation of Fsul's discusalen of the
possible sevhanieme Invalved,

It bos long Sesn kposn that the charscteristie proparties of
e group osn be modifisd By meighboving groups to such an extest ae %o
detarmine the dezree of mhse and the course of & resotion, The genersl
formila sf a tebtrahydrelwrivryl derivetive iss

in which 3 temds to be nagebive or positive, fe., - in the ruplure the
bond CHatX & will rebals or lose the twe valense siestrons binding
L o CHa. The tuo poselids cases sre new ccusldered,

The rapture of the bomd sad the departere of 1 will give the
’Fﬂg - ?ﬂa

_ \"a/. e



M wmm hhw wm‘m vhich tends to lead to the
Gz - g0y
%@/MQ

AR & resulV, the depwrbure of X wnd «leo the formstion of Lhis tripolar
Son should %o very sssy, 3Since the axygeh ix more stromgly sagpstively
WMWWWM m_@m”mmmsmua
follows, X -ﬁ.& wikiaily eosbine witd %&n oaygen to yleld the
sSrusture;

X0 Clig~0Rar-Cly-CH~CH
T™is is the activated fors of o derivative of pentenseieols~ls;

* -

FAgE  A—— BN, o 8 i D
O, é&m u g e e

It Bas been found that Seteshyd braside iscwsrises
with grest esse to glve the Dromomsgnesius slceholats of pentenewi-ol-1®.
This resstics san be sxplsised by the mechanism propssed above:

Purther, 1f the mwu].o?*n of the existence of = setal
intornediste in the remotion of wodlum with an organde halogen compousd
are sooepied, then the Formation of sedium puntenclate from the resction



of sodinm and Letrabydvefurfuryl bremide can also be explained by the
mechanian suggesied sbnva:

lah*lﬁﬁa w— | imz-— ‘: # * -
@ﬁﬂ’a/ gk ﬂ%ﬁ/ﬁa—% X

will be difficult %o effect since such am ionisation will be in conflict
‘ith ‘m umiw ALE S g
give to the ~CHy gpt

ity which the oxygen bridge tends by induction to

CHip ~ GHy
b b
Ng” |

Tetrahydrefurfaryl bromide, for exsmples, does not react with potassium
acetale even at .I,W; in order to effect a resstion 1% is necassary to
use silver scetate at 160°. Similerly, no reaction wes cbserved between
Setrabydrofurfuryl bromide snd potassinm eyanide either in sleoholis
salution or with dry potsssium eyanide st 150°,

IT. On the other hami, the reactions shish proceed by the
elimiastion of BE will be easy to effect sinoe the Som which is first
formed:



Clig - ‘f“:*
an Coaily (1)
~ o f
is et very atable, Its polarizatien is in opposition with the
podarisstion whish inducos the lonizstion of Lhe oxygen abom:
Gily » Gy , CHy -~ Cha
l M | v I_’Qy

| ‘
\‘u/Ma"&

=2,
therefore the effect will te that this fom {1} will resrrange casily
ﬁrmgmataﬂmﬁwm Thiz resrrangsasat can provesd in two
different WARLAT BT

Ae) ﬂa Lwp valence slectroms whieh originally wore closer
to the negatively charged sasbon stom imvolved in the oxygen bond than
to m% group in Som (1) um approash the latter group. This will
lead to the iea: |
_ '@ﬁg - ?ﬂ* \

o
in which the carbon ma to the oxygen bridge is strongly positively
polarised. This s & stshle structure and is ia effect the activated
form of 1,i-apouypentuncwhs

Chy ~ GRy Chy - ?5?

Gy k% g ity GeOHy
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There is no asbiguity o8 to the direetion of polarisetion of this ecompeund
sines on hydraiysis 4% yiclds pemtan~i~ol-cne-i:

T2 e e —s 2T
By G~Cile CRp  O-OB~CHg

J |
ﬂ@:mnm&u BO-CiRy

12 the ion (I) weve invelved in the Eﬁ%? then tetrahydrofurfuryl
alechol would have basn sbtoined, This mechaniss seems Lo be the one
invelved in the resction of tetrahpdvefurfaryl breaide with potassium
hydroxide or sedamide mines ), 4~epoxypentene-i is the only product
isolated?,

© 7 B} Comsidering the stvong clestron ssoe
oxygen, the depsrturs of HE can be visssiiszed with the simultanecus
rupture of the exyzen bond, ¥Yhis would lesd Lo the formation of a
tetrapolar lon:

In the rearrangemsnt shich will follow thias isnismation, the free valence
of the oxygen can assvtiate itsell elther with the sscondary carbon
aton or with the primery carben atom. In the latter case, the ion

formwd; ,
a .
o

. CH.

<2 2

0

ean not exist if the following rules are acoepted’;



0

a2} wvhen a molecule has amethylene group -é- it must undergo
a migradien of an stem of hydregen or of a radical in the alphs position.
. b) the stom of hydmgen sttashed to @ poaitively charged
carbon is move mobile than vhen It 1s attached to a neutral or negatively
sharged carbon sbon.
. #) . vhe charge of the migrating atom or redicsl is, i» peneral,
noh Sapased upen the ¢arbon atom receivimg it.
By asoepting the above yulss, then the formation of the fon

is easily MM T™his is the activated form of 2,3-dihydropyrane.
Thus (B) seems to e & possible nechanism for the forsmtion of 2,3~
MWH by the satalytie dehydration of betrelydrofurfuryl slechol.
© 7 Bewever, for vash s meshanlsm to be reascmable, 1 mmst be
established that the axypen bridge is ton (I) csn be opensd under the
conditions of the dehydration, Direet verificstion of the ability of
the exygen link of fem (I} to spen is not possibls because of the grest
inatability of this lon. However, Paul® was sble to show that ring
opening in the fonio lewmr of lom (I) can cevur. He was sbie to
oonvert 1,k-epoxypentene-h into 2,3-dihydropsrase by psssing the vapers
of the former substsnoe over alusinus exide at 380°,




2
TP L I o
M ) - -n-n-)
£=Chp 4 Ry, CH
c{zo/ , % No”

Sinoe only & sanll smount of 2,3~dihydrepyrane was obtained from the
isomerization of 1,4~epaxypentene-i, Fanl is unprepared teo state thet
the asquense of resstion mechenisms which he proposed asdeve (B), is
the sols producer of 2,3-dihydropyrans in the catalytic dehydrabtion
of tetrahydrofurfuryl sleohel. It is slse maintained by Faul that, it
is very possible fur the dehydration to be of a methyieniec type:

- U GHa - €
% &g —_ Iz l%* « HP
eaz HwGHOH CH, CB~gH
~Ng 7 Ng”

In the oase of the formetism of 2,3-dilydropyrane, this methylenic type
of debydration should resulve iteself to & slmple migration of the oxygen
iink 1 the hypothesss of Frevest end Eirrmsnn? presented above are
agcepted,

Pioally, Penl found it impowsible to reccomeils the rearrsnge~
mek of 1,4 ¥3 iropyrane with the resunlts
obtained by Laver snd W in the resrrangements of vinyl ethera.
These suthors have cobscrved the following resrrasgemsnt ot a Lemperature
of 300-350° in & nusber of gasest

| HeCue P e0Hy D> ReCO-CHall !

If 1,i-epoxypentone~i weres Lo undsrge such a rearrangement cyelepentanone
would be obtained avcording to the schems:



Wa Wz %‘— ‘ Ciig - Gity
o - [
% wm, m &0y > Gy g0
~No7 3 %
Pauk wes unable to detest Lhe presence of this ketome in the thermal
Ssomerisation of l,évepoaypentane-h fnte 2, -dlbydropyrane, or in the
detydretion of tetrabyirefurfuryl sloshol imte 2,3-8ihydropyrane. (Netel)

Nost of the resvtlons of 2, 3-dibydropyrans sre similar to
those shaerved for other vieyl wtbers. 2,5-Bihydropyrane possesses an

mminnﬂimhamvmﬁmmurmmya&%ﬂ or slower ab

roum temperatars, o Mﬁ M&a-wmmxm.
oy
B
’fg’ | P> meonyonycupcncHo
=

{Note 17} 1Im m prepused sechanions of Pmal 16 is lapiieit that 1,4~
epuxypantone-h s ww sxistonve., Indesd, he deseribes the
Aeapoxypontene-h by the action of sodium on telra~
, m. 1 4o mmm to mote that Faul did
Meﬁwwwwmmwwnwmmnm
the fommla of %;MW In this connection, it
should be chaerved thet L,k-epuxypentene-3l, MMGH-C-C@

wauld pestess w-mmmmmm&wm mmmt&
mibst.snos nhioh Penl has aseribed the strusture of I, 4mepoxypentene-i.
We foul that Pasl's senigeed structure of 1,&»@%&&&»&%&‘

subatance M#’w tebrabydroferfuryl slcchol and sedium is subject
0 queation,




13

The mechanisms of the hydrolysis of 2,3-dikydrepyrase have
beon postulated by Pauil? to be similar to those of the hydrolysis of
viayl ethers. Two mochanisss have beem proposed by Pamls

1) The ruptare of the oxygem lisk fellowed by ketonizstion
of the enol:

2_) The addition of water to the sthylene link and spontaneous
alimination of a molecule of alechol from the resulting hemiacetals

The intermedists is an alpbe haloebher, a strusture which is easily
eapabdble of hydrolysis. FPsaal is of the opinleon that the second mechaniasn
is the mest ressomsbls simes it is the ethylene link which is very

reactive in vinyl sthers rether than the oxyzen linksge. Further, #*mllz

lends suppert to the second mechanisa by cbasrviag that the oxygen band
in :2,Mihrdmyrm is rather atable since it 4s not yuptured even by
the sctiom of asstic anhydride at 160° and thet 2,3-dihydropyrene adds
anhydrous hydrogen brauide to yleld a bramether which is casily de-
composable by water. In brief, the addition reactions may be represented



BX ~ HOR, ROM, ¥Br, BOC) awmd GOUlg.
It has besn stated by Pandl® that S-apdresppontenel,
' jFrene exists sisost sxelusively ss its Lecwmor,

The ssslgonent by Taal of Wb crelie structure to this hydrexysldehyde
fraotivity. Purther suppers of the existencs of thds eycliec structars

pp wud Geller™, who, on the busis of sbeorptisn
its ayelic forw and 35 s the Lliwewr Rydroxyuldehyde,

between the ayeile and lleesr foram of Bydexy sldeliydes ls pot anigue.
It A5 well Jowsm An She suger series. Iudesd, S-hydrexytetrehydre
pyrane ey be regarded sx an extrene foms of & dusoxypeatose,
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on the basis of fts limear, rather than its eyclie form. in aguecus
solntion of this substante readily yleids an exime; when subjected to
the sction of alunlmam smalgsm, an squeous avluiion of S-hydrexy-
pentanal yiwlds 1,Sepentamethylons glycol; omidstion of the hydromy-
aldebydes with silver oxide leads to S-hydroxyvalerie aeid,

In the presence of a trage of mineral seids, alcohols add very

ne to yield syolic aeetals'® which may be

Prolenged refluxing of 2,3-dihydropyrene with alcohsls contalning

1% Mydroshlorie seid does Bob opm the ring to produce linesr scetels .
This 1s in contrast to the fursne series in which Z-methylfurans under
these same conditions yialds the Limesr acetal of pemtano \

Pop me

@l

~

It thus appears that the pyrene ring iz more stable than the fursne
ring. Paull? prepared 2-msthexytetrahydropyrane by the sddition of
methyl dmho}. containing small quantities of hydrogen chleride %o
mmdwppm. A eyviic acetal was aloo prepared from 2,3-dihydro-
pyrans and tetrahydrefurfuryl aloshel in the presence of an eeid

catalyst?®,
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_ Gy CHa :

. \ Ve ~

CHp CH CBy— CHy oy CHo CHp — CHg

) T | -t | | |

CHy CH GHy  CH~CH4OR Ohy Gn —O0—CHy-CR  CHp
e No” No” o7

It is interesting to note that althongh the main reactlon produet of

the avid hydrolysis of 2,3-dibydropyrane is S-hydroxypentsnal, (‘2-
hydroxytetrahydrapyrane), small amounts of the symmetrical acetal of
2-hydroxytetrahydropyrans have been isclated and iﬁemifimdm. Formation
of this substance eould result from the condemsation of two molacules

of the cyelis aldehyde with the elimination of water:

) Glia CHo ‘333
Na Nty 70N
chy “chy oty “an, CHa NG e CH
Lo 1 [ ]2 s |2 Q’* o7
CBy GCHOH HO-CH  GH, CH, — 0-CH  CHy

or the reaction may be a result of the addition of 2-hydroxytetraw
bydropyrane to 2,3-dihydropyrane:

o CHa
c!{, ‘@2 ed em, ety “cH, cH, “cHy
Ol | — | | | |
cm (+1:4 CHa CHy GH—O0-— 85&\ /cﬂa
e \0' 7 \@ Ve o

Thess cycliic acetals are stable im an alkaline medium but
are rapidiy hydrolyzed by dilute acids to S-hydroxypentanal and the
corresponding zlcohols. In addition, the cyelle acetals reduce
Fehling's solution and give a color with Schifft's reagent.

It has besn shown above that the ethylene 1link in
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2, ~dihpdropyrane is very vesctive sad will add water sod alecbols. It
wan also shown thad Wrosiss and bhydvegen byonide sdded ssaily te 3,3~
pyrans are wersatile snd jsterestiog ewbstauces. Hopsover, thoy ave
waluahle interssdiates for the preparetion of mmy pyrane eoupounds.
Rigorowsly dpdsd Mydroges bromide ressis vary readily with

/Q“ W{g%%“ | »
| o> 1 1, Ak
én - iy

o %ﬂ{m

.
'{%

;hw m #mmm F~Bronotetral
Roh be ssstly purified ly dlstillatdon. Sehostakovakil
ﬁntmmm&mmm as an explaation of m resstions
chaerved for vieyl stharn, He seggesied that substances such o
halogeny snd hydrazen haildes are capadle of additicn to vingl ethers
4 forn an oxonius pasnd whish subsequentily rexrranges to saturate
the eibyisns 1ink, The balegenstad ether is in squilibeius with fts
suoniun conponnd, The sddition of Wm broside to 2, 3-43hydropyras
Yy be represented ser "

\ " /% ] /%
— @

A '




axpiatned on the benis of the fommblon of 1is oxonlua soagound.
The sddition of wvmine e 2, 3-dipdropyrene dlasolved in &
dry inart sclvent % Jow Lwnperstures yielde z.mmmmwm’.

w(,%w | | iy ~ quar

o gy

\a \@/

this dferonide is very wnatables o room tompersture it slowly desosponss
wiik sotioveble cevolubien of hydrogos dromide. Xt aan mot be distilled
aven s% yeduned pressuves withous decenposition, it 130° the dibremtde
dessaposes Pupidly snd losws & molecsis of Nydrogen bromide to yield,
‘smong other substances, & Smell swoant of Jelwesos Aedibydropyrane;

& larger yield of the latter cvepound is obtuimed iIf the debydro-
halogenshion is scconpiished in the preswnos of a tertiary sslse mich
as dimethylsciline’?;

fmh
loan of & molowuls of hpdrogens bremide. OB the Masis of the grest
resstivity of the alphe Bulogen stom im o< ,Q ~ditrassethers,
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mwm” postaisted $int the styuotures of those sompounds
mummuummmmmmmmm structure and
mmgmm hmmrmmimum the
ammmwmmm.mmwm,mﬂmmmamw &
weletule of halogm seld may ooowr under the influesss of (1)
temperature ~ ususlly 100% (2) weter, sud (3) varieus ethur resgents,

he alpbe Wrosine stew in 2, I-dibrasotetvebydropyrene o
replesashle by & Mydrexyl group it the mature of the jrodusts obtalmed
ooy with the Rptraisate eonditions®®. If the Wyardysis of 2,3

' hmmmumﬂummhﬁ

This letter compound redeses smmoniacsl ailver sitrate sud Fedling's
"“M whon warned bub gives oo seloration with SobAff's resgent. It
doss net reast with the weusl earbosyl resgants. This in costrast to
m bubavior of dydrexytetradydrobydropyrene which forss bobh s

cxime and & &Mﬁﬁmmwe .
maumwwmmmmmum resction is
ellowsd 4o vessin unnewtrsiised. Yhe preduct chiained is the symmsbricsl
avetal of ZulrnironysSebromataobr sy dreyran , This same prodect in
sbtalmed vinm squieuslsr quastitien of BoApdrye3-bronotetrabydeo-
pyrane and %MMW are mized and silowed to resain




1a & deasieater over seiselime for tem dayelds

sl I i
_ a&,ﬁ/m wg/% n@ 80— 8 &2
This ayvamirics) soetal does not reduce ssmaniasal silver mitrate and
roduces Fehling’s sclntion anly after it hes besn hydrolysed mith hydro-
The preparsilon of -alkyk or aryltetrakydropyranss by the de-
h soponding 1,5~d3als bes been imvestigated by rewd®C,
The yislds were funnd Lo ke peor snd the satwre of ibs cyolie uxides
obtained werw in dosbl, In this mmm s ssavenisnt sethod of the
mewmmx,mmmmmwmmﬁ-

aorreaponding Grighard W ¥

mgw,mm ¥ 8 RS wmeed NOURy-(CHg)qUNON-R. The owverall
yielids of m vm mmﬁ 1y%d%0ls are abount 33€,

The Sealkyl er syyltetrubpdropyrsnes sre most sonveniemtly
prepared in sxeellest yislde by the resetisn between Bebrosotetrabydro~
tetrahpiropyrane is wnstabile and imoapedles of purifiestion by Metillstion,
and axhydrous hydregem bromide is dissalved in anhydrous sther and




resoted with an exvese of the Griguard reagests,
oy %‘Mw oy Gy
% % et

\@ \G/

, The yields of these ﬂm shd aryltetraliydropyranes, based on 2, 3-dl~

Wpdropyraue are 75805, In a sisfler amasr, the B-alkyl or sryl-3-
brometetrahydropyranss are prepared, thmmamuimw
the Grignard rengunt; nevertheless, the yldlds of the 2-alkyl or aryl-
S-bremotetrehydropyrancs are mach lower (26-44E) thun those obtained
in the preparation of the 2~-alkyl or aryltetrahydropyrunes.
8y Gy
ohy ciur fﬁ \?ﬁfﬁr
Clig en\;gé/m

In some reoest work which has eowe to band, Paul’® has reperted
the ohlorinstion of 2,3«dilgydropyrane snd the products dsrivable from
the resulting 2,3-dishlovetetrahpiropyrane. It is evident that this
dishloro sompound bus loss tendensy to less & soleculs of balogen apid
than dees 2, 3-dibrosstetrabydvepyrene, sinee the former substance
san be purifisd by diskilliation under redused pressures, sherean the
Aakter oxm Bt O8 the other hand, distillation of 2,3dichkloro-
tetrshydropyrane st stuospherie W&W&nt&nmu

diethylaniline gives exsellant ylelds of MWA-&W“ 22023



The merked vesetivity of She aipha ehlarise stom snd the une
reactivity of the bsta shlorine stom is cbserved in Lhe resction
betwaen 2,3-dichloretel Araigd opyrave and methyl slookel in the presence
of sotten mma“, The product thus cdtained is Z-sebboxyid-
ehlorotetrahydropyrans, whioh is a gyolic seetal.

This resctisn which szpesrs to be of & solvolysis msture is not nes
and bas been observed for & sumbesr of X~hale and & ,G ~dihslostbors
and has been eaployed s Lhe preparstion of sestals, Rease and
Harebisca®™® reasted Olustiiorosthyl-nebutyl sthor with spdium-sebutoxide
to cotain dl-n-dubyl asebal of scetoldelyde:

The relstive degress of resstivity of the halogens inX ,Q-hslosthers
s furtber illwstrated by the following two M&mxﬂ'%a



a3

or aryl Grigoard resgests ¥yiside the 3~alkyl or aryleS-ehiorotetra-
5o slailer to thet of the 2,3-dibremctetrabydropyrane and weter. Thus,
the following reastivns seour nscording to the sonditions of apsrations

In & costinuntion of the study of the products obtainuble from
the shlorine derivaiives of tetrahydropyrane, Havkins and Bemnett20
reastod S-shlere- A%ediiydropyrane with Z-kpdroxy-3-chlorobetratydrom
 PYPRES Y3001 arem A




\@/
yrans was added to 2,3-dihydro-
Wtuﬂ&dt&awﬁr&uluﬁﬁummﬁs

AL A
'%ézﬁﬁ. o~ c{é/ﬂ*

The additien resctioss of 2,3-dihgdropyrene are not Limited
to water, sloehols, shlorine, brosins and hydroges bromids. Hypechlorous
acid adds te 2,3-dihgéropyrane Lo yisld 2-hydroxy~3-sklorstetrakydro-
pyrane. An wmlsifisation of 2,3-dihydropyrane in water is trested
with & sirean of chlorise uwntil the separsted phass dissppesrs. The
preduct is isclated hy sxbraction with ether and then resoval of the
solveat™ .

Asdording 4o Huwkine and Dennett®®, when an sxcess of gasesus
phoagene is dissolved in 2, -dihydropyrane st room tempersture and the
solution slleowed to remsin at room tespersture for three days, the
product isclated is 5,é-dihgdro-3-pyranecarvonyl ehloride:

o8y oRa
cfla “CH g~goe1
[ 2 |+ 601y —s f" I
o o

This aeid ohloride was usesd %o prepare 5,6-dihydro-3-pyranscarboxylie



anid snd & variety of s asid derivativas, a few of whish are:
wilide, prtaloide, amide, asid ssipiride, othy) ester, disthylens
ool enter, e,

In an shSenphk Su prepare S-eyanetebrabgdrepyrans by the
mwmmmw&&mwmmgtm
resin wa 4he oniy prodees obhained’ ., This oyane comousd was sbteined,
bowsvar, by he Sellewing sequence of resstions’’)

- % 2 eny

o ey, 2 m_,?&

| @\,‘ s m, m \B/M

M&MMWMMmmwﬂmam
oxide~alnainun oxide cabulyst st 4007, additien of mwonie te 3, Jwdi-
nitregen to give a 1% yisld of prridine and 8 9% yleid of plyeridine’™.

The resstion of 3,3-didydropyrene snd hydrogen sulfide st
A00% over sluminua walde dees Bot lead to tn sddition %o the sthylenis
bond. & replaceaent of the oxygen by selfur soours wd there 1s

A | W
LR LT
Sa” o ‘

A ~

84413 othey sesstions whish invelve the replacssent of the
axygen in the pyrans ring beve been cbssrwd, For exsaple, when
VeArahpdropyrans snd hydregm selenide are paseed over aluweinus oxide
a8 A400%, & 505 yheld of peshemtbylens selentde 1s cbtained™. 4 208







of the substituest in the alphs position. Tetrahydrepyrans mhen dissolved
im acetic acid and ssturated with dry hydrogen bromide rescts at 110°

in a senled tube, The 2-slkyltetrahydropyranes react in a similar

manner st 150%., In contrast, is the esse of the resction of the phenyl-
homolegue which ocours at room temperature,

The tetrahydropyrane ring is stable to the action of scetie
anhydride up to s tampersture of x%“. At this temperature scetiec
anhydride rescts with tetrshydropyrane snd fts alpha~alkyl or aryl
substituted derivatives im the presence of zine ohloride as eatalyst

%o yleld dlacetates snd sthylenic acetates according to the genersl
agustion:

CHy(0Hy) g CHeCRR ey A6O-CHy~(CHg) 4CHOAO-CHR

J N {MW S

*

Ae0~CHz~(Clp) 4CH"CH.R

The yields of the gxm@a vary socording to the tetrahydropyrane
compounds used and are Laimlated belowdT:

CHy~(CHp)y~0H-R  Asount of rupture % Yield ¥ Yield of
L H2 | of Diacetate  ethylenie
0 » geeuring acetates
R=N 158 158 0%
CH 9% 24 70
Ggas b 10 84
Cyloy Py 1 23




Alvbwagh so exbanstive survey of pyrans compounds snd pyraue
choniniry has been attasphed In this thesis, the following miscellsnecus
work is prosssied 1s arder te Lllustrate soms siaple pyrene derivatives
that are npm mmmwmm and the shenistry involved in their
preparation, The bensopyranes, pyronss, otc. will net bs considered in
this work; suly some of the more interesting and simple pyrase derivstives
are discussed im 43R seetions to follew,

bowyiia scid®?. The dichloride is rescted
with cuproun WM %o sbtein Z-eyanc~3~ablerebetrahyirepyrans.
hydre ‘ ',#%&MMWM&WM

4on. 5 rapyraneh~earborylic soid has been
reported hy several different workers . 4 @-dibslodfethyl stber is
condensnd with sthyl melonute im the presunce ef sodiwm ethoxide. The
vesuiting produet, disthyl tetrehyiropyrane-i,iedissrboxyiste i
hydrelyssd with potassiun hydrexide snd after seidificstion yields
arboxylic astd. This latter substance is essily




aibsen end Jelmeon™" > condensed @ ~dichlerediethy) ether ¥ith



ethyl cyancacetate in the presence of sodium ethylate, The produet,
ethyl-i~-eyanotetrabyiropyrane~i~carboxylate was carefully hydrolyzed
with alkali; acidifieation of the hydrolysis resction mixture yielded
A-cyanotetrahydropyrane~f-carboxylic acid. Dosarboxylation of this
wid' to j-cyanotetralydropyrane ocenred at 200°,

€N Coon
@ @ _coomt \a/
™~
fra \% S-SR S0t P %2 3 s, T@ [
“@Q/% “"ﬁ?a W pma B2
?ﬁ

2000 Tﬁz ?ﬁz
T

The rssciion of Grigoard resgents with L-cyanotetrahydro~
pyrane proeeeds om the regnler manner and A-kKetotetrahydrogyranes are

obtainedd?,
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Eu?g &gfﬁgg ?@ﬁ%
%&?Eu%ﬁﬁg% In the presust werk,
was §§§§£§gﬁ§§s§§
E%s% ﬁ&&&mkh &%? » somvenient

E. !qm%gil;%%;gggﬁ
diFf3euleychtasnele ssmponind. ?Awgﬁ&.vgﬁ.iﬁ
%%ii«%%a&%&:% was silowed
to santisue st 90° and 3000 p.s.i.g of hydregen sntil absorption of
saninated with small aacunts of 1,5-pentomethylens glyeol which could



at be removed by frectiona) distillation, Attempis to prepare a
erystalline hydreshloride of S-saiacpentancl-l by passing dry hydrogen
shiorddc $ate s etheresl sclution of the smine-sluchol yielded only
ally producte. It wes found that a orystalline bMsulfste of S-smino-
pemtancl-l could be chtaimed by sdding & solution of consentrated
sulfuriec soid in sbsalute sisebol te sn alevhalie selution of the
has the adventage of being s stable, white crystalline solid with a
sharp malting polnt and asysile of resrystallisation from sleohel
sthar, The bisulfats of S-scinopsatssal-l ean be titrated for one
bydrogen lon with sodbum Mpdroxide wsing metiyl red s the inilestor;
the titration for the second bydrogen ion ssn be performed in the

13 was obtained from fts bisulfate
salt by making 1bs aqueves solutiun slkaline and subjesting the
mmwmmmmmmm«nxmﬂm
sther, S$-is wll wae thus cbteined in a very high degree of
purity.

nine nolel bisulfete waw refluzed with a 755 sxoeas
was made alkaline smd then subjeoted to steam dlstilletion. The steas
dletillete was made sbrupgly slkaline with sedium hydroxide and
sxtractod with ethery sfter removel of the solvest, s S1f yleld of
piperidine was obiained,
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The bremissbien of 2, 3-dshydropyrens fn sarbon tetrackiorite
wmm am::lﬂdﬁ Mﬁ, dibronokebrahydronyranel 1),
latter substanss coule mé be purified by dietillatien beeases of its
inetability; &thth%&m«ﬁm‘

MWWthmuﬂvw the tuo drosime atoms
in 2, I~dibrometotralyiropprone was Moot notisesble, The sddition of
m:mmummmwmmm ssturated with dry sssonis
wummmmcr the sodiun sisshalistos ressited in
s oolwtwh mm in shich the ﬁ.ww bromine atom was repluced
with an slkexy grenp e yiald Jeslkeny--brosotetrabydropyrane(Il).
Nnder Shess sondiSiens the second broaime stes is Lnert.

slthough Panl?® made the statement that the (G-chiorine
atom in tebrehydropyress derivatives iv inert, it wes found that the
more drastis trestaest of refluxing J-alkuay-3-brosstetrahydropyran
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In the sttempt Lo prepars S5-hydroxy- Agumtaaal, another
reaction otwﬂ-otWAamhyémwa was eneountered, Jteam distillation
of the reastion mizturs frem m». aeid hydrolysis of 2-ethoxy~ A3_
dihydropyrane yielded an aldebyde of marked scrolein-like properties,
Isolation of this sldehyde was sffested by "salting out® the steam
ddatillate and extraction with ether. This aldehyde could not be
distilled at atmospherie pressuve simes this inevitably led to rapid
deconposition resuliing in eomplete carvonization, Hewsver, the
aldehyds was purified by distillation st 20 mm. a% which pressure it
hed a bolling poist of 3~40°. This aldehyde hed an empirical formuls
of CyR40 and fermed a red ﬁ,.winitmphmiihy&vmm and & semi-
carbasone. (n the m of the anslyses of the aldehyds sod its
derivatives, the stra¢iure of Q.k»ymhmlmal {V1I) was assigzaned to this

substance, q& GB
7/ ‘
L " m?‘*‘““‘xm' B ,' | |
‘m'!{ _Scit steen © GHp GHO
s ¥ 4 viy

It is believed thet the 2,4~pentadiens) thus obtaimed is of cls-
Wimn%icjn‘éiméi it wss obtained from a cyelie sompound .

It was recegnized that the aldehyde to which was assigned
the strusture of 2,4~psctadiensl might possibly be s cyclobutenal.
Therefors, this mssturated sldehyde {VII) was subjeeted to catalytic
hydrogenation with Raney nickel catalyst at roos temperature and
2-3 stmospheres pressurs of hydrogen. The hydrogenation was interrupted



when slightly more than the hydrogen absorption saleulsted for tuo
sthylens bends had covurred., Y% was not possible to obiain pure
prodacts by frastionul datillstion. Rowsver, thres fravtions were
obtatueds (1) b.p. 85-208", (2) D.p. 205125% (3) b.p. 123-330°,
Prastion 1 ylelded » yellow 2 k-dinitrophenylhydrasme, ss did fraetion
2 (although im smsiler quamtity) which melted st 103.5-106.5°. This

s was prepared from fraction 3

Thess vesolts spparently exelude s aydlebutensl strusture
sines under the #ild sonditions ab which the hydrogenstion was sonducted,
the sysiobutsne tng iz mot oponed®,

&&wﬁmm is the aldebyde derivetive of utadiens
snd tharefors shonld resst with malelc snhydride in the Diels-ilder
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no evidence was dotected for & )b or a 1,6«34dition since no aldehyds
sonld be detected ip the steam distillate or in the viscous oll which
was not ateam distillahle from the resetiocn mizture oblained from
2,h~pantadienal and phonylmegneainum bromnide,

It was soticipated thet the aolid alcohel obiained from
the Grignard resetion wuld be l-phenyleZ,~pantadion-l-ol (X},
{CgRy~CROB-CHCHR-CHCH, )« Catalytic hydregenation of the phonyl-
peatadionsl which was believed to be (X) was mcecamlizhed at room
temperature eand 2+3 atowspherss of hydrogen pressure with Raney nickel
as the satelyst. Isolation of the product yieldsd a phenylpentasol
which distiiled a% 150-151%/34 mm. and readily formed a phenylurethan
shich melted st 73.5° and & 3, 5-dinitrebenseate with a melting polst ef
67.5°. Fowrneau™ reported that l-phenylpsntanslel formed a phenyl-
ursthen which melted at ?&‘. Eowever, when an authentie sssple of 1~
phenylpentancl~l wee prepared by the reastion of benzaldehyds and n-
utylamgnesinm broside, it was found that no orystailime phenylurethan
sould be prepared fyom the aicobol and phepyl isecyanate by opersting
under varieus conditiena:’ Moreaver, no 3,5-dinitrobenseate could be
prepared from the suthentie sample of l-phaylpestanel-l, Ib was
concluded therafere, that the phenylpentancl whish was obtained by the
bydrogenation of thw phenyipentadienel, the resction produet from
2, h~pantediena) and phonylmegnesiom bromide, wes not the expscted
product, i-phenylpentansiel,.

¥ It is interesting to mote that Fournsau reported the preparstion of the
pheaylurethan by the astion of phosgems on l-phenylpentanol-l in the
presenss of dimethylaniline,



, Vory fow instances of resrrangements in skeletal strusture
mmummmum@uﬁumm emﬁtm
It was seheluded thersfere, that the resction between phenylmagnesiun
bromids and 2,i-pentadienal yielded hwmz-z,a-ymmx (X) ant
Shat this preduct temedistely resrranged te some cther phenylpemtadiesel.

L Yivees were seversl pessible ﬂtrmm; worthy of
(1) & 1,3 vesrvengemunt of the hydvoxyl group to yisld lephenylel, b
petadion-3-ol, (LI} which upon hyérogenstion would give l~phesyl-

potanel-3 (EIT)s

(2) & 1,5 rearrw gemerd, of the w amy o yield S~phonyi=2,i~
pantadimel-ol (xxm, This ssbstange wonld zive S-phenylpestamol~l

(3) a 1,3 rearrangensut of the Mx grow™® to yiale Swphonyle2, b
peumtadien-l-el (X7) whish would lead to 3-phemylpemtanel~l (XVI)
upon hydrogemation:
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of Jephengin2,i-pemtadisn-leal (X) by the raduction of l-phenyl~2-
pentyme-imen-l-ol (153}, They stated that their alechel (X) re-
and only a trees of S-phenyl-R,i-pestadien-i~sl (XI1IX}.

Preet

{trace)

They based thelr concimsfony on the resulis of osonimation studies.

It would seen from the infoarmstion avellesble on this work, that no
conclwive proof is presented, that a 1,3 resrrangement of the hydroxyl
Zroup nd ocourred and thal only to & smll extent 424 3 1,5 re-
aryangemsnt ocour. Thess workers did met hydrogenste sompletely

the diennls XX and XII¥ to the corresponding phenylpentanocls. They
reported the absorption of one molecvle of hydrogen to obiain & mixture
of unidentifiable olefinic alechels. lioreover, their aleohol teo

which they aseribed the structure S-phenyl~2,h-pentadien~i-ol (XIXI)
was & liquid, whereas, the alechel to which we aseribed the same
structure and shich upon the absorpiticm of two molecules of hydrogen



yislded S-phenylpestsnsi~), was & selid melting at 72-79°.
$-Phenyle2, bvpent sdlon-1-0l is merkedly unstsble in oir,

rapidly %@oﬁoﬁ%g Prow & orystalline selid into s visecous mass with

snwg 4&.&3 &gaﬂgﬁﬁe 4 sample of the dienecl

gggggﬁif%mﬂ.f days. ggg,&g

%iaﬁgﬁ& @?&ﬂ%ggﬂgnﬂ%g

a red 2,i-dinitrephenyliyiramne wan %§§.§a§ meited at 253-254°

e .. sianny ,1 . A %&ﬁ:ﬁ % of cinnsmaldebyde~

iﬁkﬂgggwﬁgﬁﬁ%ﬁﬁ;ﬁ R yl~dinitrophenyli-
§§w§§§§§§ of the sample of S-phenyl.
u%&gfﬁ%&wegﬁﬁﬁ?

Qnﬁagf? ggggﬁfuﬁgg&sgu%g
extest by keoping Seshinyl-3,i-pentadienslvel in sn insrt stmosphers .




&7

EXPIRIMENTAL

, & sdxture of 300 sl, of water, wmnw&
%gﬁ% ﬁ?igﬁ gm»wtﬁ%
s stirred vigowwsusly wkil the adxturs becsme homogeneows smd them
for sn additionsd twendy minutes. The solution was seutralized with 20
%%ﬂnﬁu%gﬁ?g&.g he aolution
gaﬂvﬁ%nﬁiﬁ:%% %i@aﬁﬁgcﬁﬁgyﬁ
ﬁgg%g%g%i%g%gi
stilled. ggaﬁ%&&a (795} of 5 pentanal,
666’ nm..ui:w Qb f%o ?ﬁ?uﬁﬂg wﬁ#&%g
%%ﬁ«iuﬁaﬁg&u

o Sh-Diaitrehsyihpdrasons of S-fydrozypestsesi. To 100 =i,
of & sstursted slechelie sabution of »E%ugﬁﬁi
added 1 md, of soncuntrated hydrechluric avdd snd 1 sil, of S-hydrosy-
pwmtansl. e resstive slxturs wan heated on the stesm bath for several
slaotes. Ypom careful dilution with water and cooling, the ywllow
2, hrdinstrophayihyirasone erystallised, ifter recrystallisation from
slechol-water, Lhe produst melted st 109 « Analysiss Osleulsted for
g@%& 8, #6.81) Hy 5,00, Peunds G, 46.665 B, L.67.
fantamethylens Glyesl. Catalytie roduction of &3 g. of
%%ﬁm?tmmﬁgﬁ%%ﬁgv 8.4.8.
st 90° required approximstely ome howr. The hydrogemation srrested

* 231 melting sod bolliuwg points are uncorrected. Hicreanalyses by Miss
a.ggo
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white erystals sishde fn allvy m.p. 102-103% yiedd 65 . (995 based

" the Aaniled 4n the srude product ss indisated by its
seutrel squivalesk)s, The nextral squivalest of e Piret hydrogen ien
Npirexide waing sothyl red as the Indicstor. 'The secend hydrogen foa
Sitration was perforaed in the prensies of formaldenyds with phasel-
phthalein s Ghe indlestnr, Amslysisr neuirsl soeivelent ssleulsted

far Wms S04 100,5. Founds 203,303 103, 1M,

0,538 g. required 590k #i, of OSEA2 ¥ NalM ts pheeiphthsleln ead point.
QM‘, redguived 3.3 @, » T " ‘sr "
0.520% g, required 29,8 al, ¥ * * §o » sothyl ved end point
Q.AMYG g. voquives 35,06 50, » » " % » s % W »

& sonsentynted sgueous ssiutlen of 28 g, of S-astnepertancled
bieulfste we sewtraliesd ¥ith & 25¢ sclution of sodium Nydrexide and
ond the residus ims dienilied; yleld 11 g. (771) of pers Seanine~
pestanelel, b.p. POl (X m.)y mp. 30-39". This valve 1s comsideredly
Mgher Shen that (T026®) raported in the Litersturs ™™ ingiyeter
Galeudated for Coliyyliis ©, 58.35; K, 12.90, Seutval squivalemt, 103.
Yomds G, SB.48) ¥, 13,98, Newtrsl soniwnlent, 103,103,

0. 274 g. reuuived 62,9 mi, of ©,.0930 N HOL to methyl wved end point,
AT g. reiuired K34 W3, * LI * W o» .

%WW{M&}MMW&%&MW:&
495 aquecus hydveges hwwidde for Whres hours. The resctisa solution



was will cecled aud meutraiised wfth 205 sodten Bydroxids snd sa
sddttional 20 g g%%ﬁh‘sﬁg ?%ﬁgiﬂucﬂug
10 steen distiliation snd the dfetiliate sodlscie |
plperidiae was no longsy evident. The distilliste was mede streagly
aikiline with peliets of soflum hjdrexids snd sxbracted With sther,

phpertdine we distilieds bop. 20a-105", w20 1.4532, yhald 17 g. (829).
g%%%élﬁrgﬁg% &igcnw

ggg%&i?pggﬁg%gﬁﬁgﬁgﬁg
l!fggﬁﬁfg%%% piperidioe,

adxinre). ?ggic,pﬁir &npﬁc& 253 g of 3,9-d-
%ﬂg 150 ml, of dvy carbon tetrachloride. The dihydvepyrane
selstion was soeled Lo «35«45¥ by mesms of & Dry Ive-scelene bath, 2
bresine seluntion (450 g.) In carbon tetrashloride (200 al.) was added
Zrem the drepping funnel ab sweh & rate thet the Sesporsture of the
contests of the flask did net rise shove - 10°, The bromime solutiom
wptil desolorisation was so lenger evident, The selvemt wes
removed R 3 nwgggﬁ.;iggu%ﬁﬁ?%,gs
wndistilled prodech. Cere was taken that $he selvent was removed st the



lemesk pesaible temperatare, eiberwies muck of the 2,3-dibromcletrs-
hyirepyrane desompesed uwith svelvtion of hydrogen bromide,

Parifissbion by distillietiom of a saple of ihe grude predust
yisided s straw esdored oil, d.p. &Gﬁ’ {0l am.}s 2, 3-Dibroamtetre~
Bydrapyrsan is mob stable but derkens resdily upos stunding with
mobiceable evoludion of hydeogen dromide and twtm"mm sualysis

S-Ekhoaye otsteskpiropyrane, 7o 450 al. of well-sooled
mmmmmm&mmmnoua, was
sastionsly added with stirring, 277 g. of 2, ~dibromutetrahydropyrans.
AfSer a few sluntes, presipitation of amonivs bromide esecrred. In
this reastion It Is lmportamt thet an exvess of ssmcals be maistained
in the reastion sixtuvs since traces of hydrogen twomide will desowposs
After sne hour or longwr 8% room Seaperaturs, the resotion
sisture was filtersd and Lhe ammonlum bromide wss well weshed with ether,
amwmwmwmwam obtaioed. The
combined filtrabe and sther washings were tvice washed with large
wantisies of water. ifter drying over sodiwe sulfste, the solvenk
wen removed sod the ruslduw distilled; yield 205 g of 2-ethexy-3-
resototrehydrepyrane (846}, bope 396> (18 sa.), B W WO
smm.: Gaisulated for CollygOplirs ©, 40,285 R, 6.27. Founds
¢, 40.28, 0.405 B, 6,20, 6.32.
¥o 2 4~dinitropheaylhydrasons of this product sould be

The protedare for the




propavstion of MWM&MWmc uas followed using
mmmmm«wmm A 50% yiedd (90 g.) of
opyrame mmmmmég.wz,y
. BYTEENY Lap. 80-29° (18 min, )y 'b 1.4838. The fraction
which distilled st asw‘ (48 mm.) contained substantisl smounts of
drwpyrane., Anslysis: OCaloulated for agﬂn@m
6, 36,9 a. 5.69, ?-m&i ﬁ, 36.88; U, 5.99.
‘ rane mammmwmmm.
mmmms.wmm&nsw-x.ax sbsalute othancl was added
170 g. of 2-sthoyenbranptatralipdvopyrans. This resstion mixturs was
refinxed for four hours, wharsupon 34 was ooled and filtered. The svdium
bromide presipitate, of which s npearly guastitative yiels wes obtained,
was wall wasbed with sther, The combined filtrebe snd sther weshings
were wasked with water snt dried aver sodina sulfste. After vemoval
of \de slveot, the produch was distilied; yield 64 g. (625), bup.
153-355°%, n;’ 1ok4T5. smalysist Caloulated for CyMyaGps ©, 65.59;
B, 9.0k Pounds &, 65,71 K, 9.60,
tower mm frastions from mf sontalned slightly
lees pure Z-ebbuge A sdibydrepyrans and the higher bediing fractions
frem 160-100° contained sonsidersble smounts of Z-ethoxy-j-bromotetra-
hydropyrane. This higher beliling fraction wes Petreated with sodism
etigiste and an siditioned quamtity of I-ethoxy~ A wdiydrepyrane was
chtained.
If % mas wwl denived to isolate the Interwsdiste ammd.
m.puwmwmmam
dihydrepyrane wes soNvidershly simplified and the yield improved if the
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eriginal asmmeniacal aleocholic sclution of 2-ethoxy-3-bromotetrahydro-
pyrane obmma aﬁ&r filtration of the asmonium bromide was refluxed
with algoho};;q potassium h;ﬁrdmxide. A 1008 exeess of slksll wos used.
The pm&w_t was ;maw &8 gher#e-, b.pa 153-155° N %5 L4475,
Mamm of elither f;smémt by prolonged refluxing with
aeﬂium ethylahe, ﬁmim hydmi.e!u or sodiue did not alter the beoliing

p@infs or refractive index,

 Eii £y, Ahydropy To a solatlon of 37.5 g. ef
mmréigi séﬁigm Mt&iﬁnm ‘m 25@ al. of methanol was added 68 g,

of ﬁammw-}hramﬁmwmyﬁmwrm. The resction mixture was re-
fluxed for four hours, then cooled and filtered. The nearly quanti-
tative yield of sodium breomide wes well washed with etheyr, The combined
fil_.grau and ether mamim;@ were washed with water, After drying

W@f sediom sulfate, the splvent mas removed ::m& the residue distilled;
yield 20 g. (51%) of B-methoxy- A ~dihydropyrans; b.p. 136-138 , nzﬁ
1.4425. Amlysie: Caloulsted for Ogfiodpr C, 63413 , 8.83. |

atalytie reduction of 25.6 g.

of a—-eumux- Vdsoaihya#wgﬁmma with O, £. of Adams? p&aﬁnwa oxide
al room temperature and 3 amﬁpham of hydrogen pressure procesded
smoothly. The redustion required approximately two hueurs for the
cs‘lcnl#%d hydrogen sbeerption, whereupon the hydrogenation arrested
mwﬁ. The catalyst was removed by filtraiion and the produet
distilled; b.p. 145146 5 n27 1.4250. & mesrly quantitative

| ﬁ.ﬁld (23 ') éf 2~ethosytetrebydropyrane was cbbained, Analysis;
Caloulated for Coih ;0 C, 64.58; W, 10.84. Pound:



¢, 64.28 M, 10.93.

The aoid hydralysis of 2-ethoxytetrahydrepyrane ylelded
Sehydroxypentanal which was isclated as its 2,4-dinitrophenylhydrazons.
one gras of J~ebhaxytetralydropyrane vas diszolved in 10 zi. of 9%
alcohol which contaimed o few drops of eoncentrated hydroghioris ascid,
This solstion was hested on the steem bath for appreoxtastely one
mizate, wherwmpon an m’h solution of 2,i-dinitrophenylhydrazine
which eontained 7 drops of comcentruted hydroehloris acid wan added,
Heating of the reaction mizture was continued for five minutes, The
yellow 2,k~dinitrophenylipprdrasone of J-hydroxypentasal crystalliszed
froz the cooled resstion mixture after eareful dilutiom with water.
fhe produot melted ot 109® after ome recrystsllisation from alochol~
water. Thers wes no depression in = nixed melting point determination
with an aathentic samplis of the X, i-dinitrophenylibyirsscne of 5-

ihydropyrase was sdded gradually to 200 sl. of

& woll stirred, cold 5% hydrockloric acid solution, The time of
hydvolysis was approximmtsly twe hours when enly ome liouid phese

was obgerved. The hydrolysis was comaidered complsted. The sslutien

was carefully mewtralised with 107 sodium hydroxide using phencle
phthalein 20 the indicastor and then subjected to sontinwous extrastien
with sther, The solvent wes remowved after drying over sodium sulfate

and the liguid residue distilled, There wes obtained 10 g. of a colorless
1iouid which boiled over @ range of 105.136° (1 me.) with a steady rise
ia boiling poivt, The boiling point was considerebly higher thaa would
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be sxpested by supsrises with that of S-Bydroxypestansl (63-66" at
68 an.) Fe pure predust sesld be abbaised by Cractimnal distillstien.

Ammaummm;aw wmmmw’
(3 sm.) by operaiing ix the wens) sener,

of. the prodeet Misissd Trem the scld hydrelyeie of th-a&
dibydrepprane wery wasusessndel. & typlesl experiment is deseribed
bellaw .

Tosnky grans of mma’wwm was bydvolywed
in dllvte asid solwiien s dessrdbad above, ifter rezowsl of the
wkber, the resides woe web distilied but wend in the eruds stats for
hydrogaantion studiss, & ssiution of 9.6 g, of She undlstilled
hydrddysis product in 50 sl of sbeolnte alechel was suhjected to
Mravegmstion wsing 0.2 g of plistionn wide ae satalyst. Room
tupersturs and & pressurs of 3 stacspheres of hydrogen wers the
acoditions emploged. A% Shw end of feur Bours, the Mydregenstion
arrected Lteelf when enly 5.5 Jbs. of the ealoulsted 7.0 lbs. upteke
of hpdrogen vers shsorbed, Istroduwilon of fresh sstalyst did wot
filvvation and the filsrets waa feactionally distililed, Aifter remswsl
of the selvent She Zellewing freotione were obtalneds

Frastden I. D.p. Sedo0® (3.6m), 2% 1.4560 ~ 4.0 g,

Frastion IZ. bupe A0u12S® (5-69%) 55 1.46G0 - 1.0 g.

Frastion III. wery bigh bolling Trastien whichk wes net distillable.
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1% wan pot sohisipaied that any homogeneity of the hydro-
geatod prodwct weuld be shaerved since inccumpiste sbsorption of
hydrogen had ecocerved. Thereford prelisinary investisstive teste
ware performed em the firet 2 frastions:

Frestion 1. (a) desolopised s browine solution in surbom tetra-
shloride thereby indicating an ethylene lisk, (b} gave a positive
Send with Schiffs vesgesd after & fow swconds. (0) @14 mot form &
, (8) fommel & mizture of yellow amd red 2,4~dinitroe
FPruction IX. The resultis of the sbove tests on fragtion IX ware

on the shesx bath, One sl of conoontrated hydrochlorie seld was
odind and the heating wae wntisved Loy five sinvtes, Upon paréial

soeling, red meedlas of the &, -dindtrephenylhyirasene presipitated and

reversibie. Analysis: Oslenlated for OCpyMioOsiyr &, A7.143 B, 4.32.
Feunds ©, 4T.36, 47.581 8, .41, A.34.



of :gb.b Athpdrepyrane, There was no metivesbles riss in
temperstare wpon he stdition off the dikyiroprraw seetal, withina
For sl ae, & Bonogeneons solution wip ohhaiaed, Thie sslvution wea

sided drepeice Lo & selutlon of 50 . of 855 vhosshoris weid in

with potunniom sbdoride g%ﬁﬁﬁu%%ﬁ% of
ey, - After dryiay over sodlium wilfots, the wolvent was rewoved
ubter vaduaed presswre and the resldue was vapidly fractisnelly
disdiiled, The coadenser wis tocled by sirevisbing foewwster and ihe
ranoiver vos %w& gw&%&%é AL stienpts at

a% the prowsure of 30 mxe shiah wan found Lo be the seet sstiufastory.
The followkng fesations wers cbbtalned.

Pomtion I,  wpte A (M mm) 2x. 5y l43m

Preotton JX. 31" (W)  Gg. 8D 2450

Prastiem I%. 323¢° (0 ms)  1g o 2500
Frastlon . 36-3° (W) 34 g 2 156

Praviion IV won pure Z,depontadionsl whieh wes almost
saloviess and posnenssd & sarked scroleinelike edor and was stvongly
Isskrysatory. 1% wes vosdily solable fn slachs) and «tber end felrly
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recrystallizations from sbsclute slechel, the melting point rose to
176-177%. Amalysiss Galewleted for C1MoGNys €, 50.3% F, 3.84.
Yound: @, 50.11, 50.36 B, 3.0, 3.8,
slytie Hydropsnstion of 2,k-Femtediemal. A water

suspension of 13.3 5. of 2,4-pentadiens) in 150 sl. of distilled water
was subjected to Bydrogewatien with 3 g. of Haney nickel as cabalyst
&% Teom tempsroture and & pressure of 3 umpm« of hydrogen, AL
the end of six m, when the sbserption of hydrogen wes in alight
expess of that caleulsted for the refuction of 2;ethylene links, the
Num was ﬁammﬁa The Mﬁa‘}.yst was resoved by filtration aad
the filtrate, which comsisted of 2 1iquid pheses, was extrected with
3 portions of 25 wl. of sther. The sther extroct was dried and after
remwvsl of the solvent the follewing fractions were obtained by
distillations

Fraction I  b.p. §5.205° 3z

Fractien II  b.p, 105-325° kg.

Praction III b.p. 125230° 2 ¢.

There was & steady rise in beoiling peint during the course of the
mumm anrd no sharp fractionation was possible, A yellow
2,4~dinitrophenyllydrszene wes prepared from Frestion: I by opersting
in the usesl msner,. ifter reerystallisation from alcchol-water this
dertverive melted ot 105.5-206.5 . This is in good agreement with the
mnegi melting peint of the 2,L-dinttrophenylbydrazons of valer-
sldebyde (106.5-107.5%). imslyeis: Caleulsted for CyyMyOpMy:

¢, 49.613 B, 5.30, Pound: £, 49.02, 48.92; H, 5.21, 5.45. Practien
I1 alve ylelded a :num 2ylrdinitrophenyihydrazcne but in lesser



quantity than did Frastion Y.
uphthyiurethan of n-smyl slcohal wes prepared from

Freotion IIZ. A solution of 0.45 g. of Fractica III md 0.70 g. of
H-maphihyl isccysnsie was heated on the steam bath for seversl minutes,
After cooling, 5 ml. of petrolewm ebher (60-807) was added and the smedl
ssvant. of fluffy sswrpheus solid which scon appearmd wan resoved by
filtration. The filtrate was vooled in & Dry Ice-scetome bath, In
s Tow minnten, white needie-like m‘&m of the o(-~asphthylurethan
of v~anyl alovhol weore deposited. After 2 recrystallizations from
petrolenn ether (6080 ) the derivative melted st 86% smadysis
Caloulsted for CrgiygOsie G, Th.68; H, 7.47. Feund: €, 74.71,
TS9N H, 7.43, 7.4l

The of ~sephthyiorethan of an suthentis sample of m-smyl
sloohel was prepered sihish melted et 689°7, Thore was mo depression
in & nixed selting point determination of the twooi-maphthylurethans,

pydroptholie anhydride), 4 solution of 10 g.
of 2,h-pontadienal and 13 g. of mlele ashydride in 60 nl. of dry
tolunens was refluxed for four hours, Within sn hour, = davk ofl
sottled %o the hottom of the tolueme resction mixture., The reastiom
mixture was allewsd %o cool $0 rows Lempsrature snd the toluene was
dessnted from the viscous oil. The toluene solution was dluted with
120 s}. of sshydrous etber and allewed to remein svermight in the
vefrigerator. A white crystalline presipitate (2 g.) was deposited
which meltod at 249250%, after 2 reerystallizations from petrolewm
ether (€0-100") the mslting peint was slevatsd to 153<154°. The



in the eold in sestons, sthey, petroleum sther snd water, It disselved
iz seld dllube sodiun mmme with effervescence. nmalysies
Calouwlatod for Ogiglys ©, 60.00; H, A.47. Pound:s ¢, 63,19, 60.16
R, 4.82, ho75s

m sttenphs Lo propare the dissrboxy)
to Mmmn Setvalpdrapbihalic anhyiride were wosuceessful, The
sohydride (0.5 g.) wax suspended in 15 sl. of waber and aclid sodium
biesrbenste was added wpbil ewmplate sclution war svidemt. The resciicn
mixture was oarefully nectrslised and then made slightly scidle with
dilute hydroohloris seid. After standing ome week in the vefrigerator
Ro previpilate was obesrend. I I» very likely thet the atcarbexylie
aesd 1s too soluble 20 water to be thus Ssolsted.

o sitrophenyih one erystallised on couling
sad mlted st 2282307, After resrystallizstion from diexsme-alochol,
the melting point was vatsed to 232-234° (desomp.). This product could
ot be parified mfiisiently to give good ramults on snalyeis.

The vistens ofl obtalosd in the tolusme resstisn smizture was
insclutle o ordimery scganic selvests and resisted all sttespts to
obtain & wystalline sutity from 1%, It wes inscluble in water dmt
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2,k~pentadionsl and 60 34 of silver oxide in 200 ml. ef water was
stirred for eightesn hoare st room temperature, Tonm grams of sodium
hydroxide snd 100 al, of ooncestrated aummonia was then added to the
maspension which soon chapged in appesrance from Lrown te bleck. The
stirring was contioued for anether four hours whersupon the reaction
nixture was filtered. There was no odor of 2,i-pemtsdienal present.

The filtrate was scidified with dilute mlfuric said, seturated
with potassine elloride snd extrasted 6 times with 50 ml. portions of
sther. The ether wxirset was dried over sodism mulfate. After removsl
of the solvent no produst was found.

The black siudze obtained aﬂm‘ filbration of the veaction
sixture was digested on the eteam bath for onswhalf hour with a solution

of 70 g. of sodlam sulfide in BOO ml. of water, The resction sixture
was cooled amd filbered. The filtrate was soidified with comeentrated
kydroechioric seid, saturated with potaseium chleride and sxtracted with
6 portions of 50 ml. of %W'. The dried sther uas sviporsied to dryness;
8o product was obtained in the ether extract.

4 sclution of 14.5 g. (9,18 mele) of freshly prepared 2,4~pentudiens)
(bope 38-40°/20 mw,} 4% 50 ml. of ether was added dropwise snd with
stirring to 200 mi, of an otheresl solution of phenyimsgnesium bromide
prepared from 39.3 g (0425 mols] of bromobenzens and 6.1 g. (0.25 mole)
of magnesiuve, The sddition of vhe sldehyde sclution was secompanied

by a vigorous reastion. Aifter the addition of the 2,b~pentadienal

solution the reactisce sixture waes stirred for sme-hslf hour at reoem
temperatare. The Grignard complex sclutien whieh was chilled in an
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ige bath wes degompossd by the canticus addition of 200 mi. of a
saturated sguecus smsenius shioride aclution, The ether layer ws
separated and washad thrres times with water and then subjected to steanm
distllation. Whem the sclvent had been completely removed, the steam
distillate was esllested in 2 new receiver. The presence of an aldehyde
tp the steasm distillate wos not detected with Sehiff's resgent or 2,4~
dinitrophenylhydrasine, it the end of two hours when all the hiphenyl,
which wa® a by-prodet in the Orignard resction, was removed the materisl
in the stems distillation pet was cooled in an ise dath. The oily
product settled to the bottom and formed a yellow visecus gum., The
witer was poursd of f snd the gum extrzeted with 200 zl. of ether.

after drying over sodivw snlfate, the ether solutisan was consentrated

to about 40 ml. and then cooled in o Dry Jee chest. The solution soon
solidified and after three hours of coeling, the solid meterial wes
rapldly filtered. The cther filtrate was saved ;{‘W hydroganation studies,
The gummy solid preduct on the filter was washed with 30 ml. of eold
petrolenm sthor (30-60). This served to remove much of the gumsy
impurities, There was obtained 12.0 g. (42%) of erade Swphenyle2, j~
pm«hn—lvf&. The purification of this product offered avme difficulties
since it mmw ;pz(fwgmmivm when exposed to the atmosphers, The
best method of p\mifimﬁ&m was effected by disselving the product in
bolling petroleum ebher ( 80.100%) end treating with charcosl. After
removsl of the charceal, the solution was aliowed to eool somewhat,
whereupon a coloriess oil settled to the bottem. The warm petroleum
ether solution was devanted snd ceoled in a refrigeratohr. In a few
hours fluffy white crystals of the slcohol were deposited; m.p. Th=T6 .
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150-1519 (14 ma.), %’ 1.5122. Analysis: Celeulsted far G310t
e, 90.44; ®, 9.82. Pounds g, 20.09, 80.12; H, 10.04, 10.09. The
rhysisal constamts reported above are in good sgreement with those
resorded in the 1itsratu AOsbT nd with those of S-phenylpent anol-1
prepared by & serisr of known reactions,

The ather filtrate obtained from the erystallization of the
erude S-phenyl~2,L~pentadlien-l~cl was also subjected to catslytic
hydrogenstion from whish wss obtained S~phenylpentanel~l boiling at
150-152 (14 me.) snd 133134 (8 mn.), ﬁ§5 1,5126,

That the products oblained from the hydrogenaiion of pure
S-phenyl-2, {~pentediend~ol and from the hydrogenstion of the ether
filtrate obtained from the erystallisation of S-phonyi-2,4-pentadien-l-
ol were identienl, was ¢stablished by the prepsraticn of the phenyl-
urethans of the pheaylpentanols both of which meited at 73.5° ond
shored no depreesiosn in & mixed meliting point determinmtion,

The phenylurethans were prepared by veredng 0,82 g, of the
alecohe) with 0,80 2. of phenyl izoeyanate for one minste om a hot
plate, Crystallizatien of the derivetive wae induesd by cooling end
serstehing the inside of the flesk. After twe recrystaliivations from
petroleun ather (80.200%) the phenylurethen of S-phenylpontanollwus
obtzined pure and selisd at 73.5%, amelysis: Calculated for
CleHa10oR: G, 76.2%; B, T.47. Found: €, 76.43, 76.37; H, 7.64, 7.49.

There was ne depressicon in o mixed melting point determimation
with the phenylurethen prepored from an suthentie sample of S-phenyl-
petencl-l. A 2° deyression wes observed In 2 mixed meliing point
determination with the phenylurethsn of l-phenylpsntsncle3,



The 3,5-dinitrobenzoate of the S-phenylpentamol-l obtained
by hydregenation of Sephengi=-2,i-pontedien~i-ol wae prspared by warming
1 g of the aleoheld with 1.3 g. of 3,5-dimitrobensayl chloride. The
Mauid product was treated with 10 al. of water and cocled in sn Soe
bath watil smolidification had eecurred. The solid preduct was
filtered and washed with 3 sl. of 5f sodium carbenute. after two
resrystallizations frem petroleum ether (30~100%) the 3,5-dinitro~
benzoate of S-phenylpentonci-l melted at G-67.5 . Anslysis: Oaleulated
for CiaWygOgiizs ©, 60.333 K, 5.06., FPound: O, 59.85; H, 4.7M.

Ne depression in meliing point was observed when admiued
with the 3, 5~dinitrobenzestie prepured from an suthentic sample of 5-
phenylpentanol-l .

A sample of pure, cdoriess, and erystalline S-phenyl-2,4-
pentadisn-l-o0l was sxpossd Lo the stwosphere in & small crystellising

dish. ®ithin & few bours the product acquired the typleal odor of an
aromatic sldehyde. After exposure for twe days t¢ the stmosphere, the
Sephienyi=2,h-pentadienvi~ol seguired the sppearance of 2 gus with an
oscasiona) erystalline calony. It was dlssolved in 10 ml. of alcohol
and sdded to 25 al. of a saturated alecholiec mluticn of 2,4~dinitroe
phenylihydrasine, Une ml, of concentrated hydrechlerie acid was added
and the resction mixture was heated on the stexa babth for five mimates,
ﬂ%ﬁu\ covling, s red 2 h-dinitrophenyihydresone precipitated; a.p.
246-247 . ifter threemserystallisations from ethyl acetate the
malting point rose to 253-254"(dscomp.). inslysis: Cy 5Hy 2N 04

¢, 57.69; B, 3.88. Feumds €, 57.55, 57.57, 57.54; H, 4.05, 3.71, 3.95.
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addition of the anhydride solution, the reaction amixture was elloved to
remain twe hours at Toom tompersturs. Fster (500 ml.) was sdded drop-
wise to the well stirred resotion mixture which soon became viscous
amd difficult o stir. After the careful addition ef 147 ml. of cone
eentrated hydrochloric seid, the resction mixture was steam distilled.
¥hen the benxens had beon vemcved the X -benzoylbutyrie acid formed
i upper aily laysr which Midifin@ to » erust upon eooling. This
waa mschanically broken.and filtersd., The sclid msterial was washed
on the filter with 75 sil, of coneentrasted hydrochleric acid in 220 ml,
of water. The crude product was dissolved in a solutiem of 110 g.

of snhydrous sodium sarbomate im 750 ml. of water sad ths solution
heated en the steam bath for fifteen almutes in order to hasten
coagulation of traces of slumina. The filtered solutién of the
soluble sodium salt of W ~bensoylbutyric acid was decolorized with
charcoal. aAfter filtratlen ef the charcoal, the coloriess filtrate
was acidified by the slow sddition of concentrabed hydrechlorie seid.
The precipitated X <bensoylbutyric acid was filtered, well washed
with water and dried at $5° "in vacuo®, There was obtained 172 g.
(90%) of the keto acid which melted st 126°, After one recrystallization
from water the product melted at 228", This is in agreement with the
reported melting pednt of 1279°°.

b) rednction of “S-beazoylbatyric seid toe phenylvaleric acid.
The procedure used was the Nartin modification of the Clemmensen

metmw. Twe hundred gzrams of ¢.p. messy zine was treated for two
sinutes with 5% hydrochlerie acid. After decantation of the acid
solution, the sing was amslgemmted by immersion in a 21 mercurie
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atir. ihen the additiom of the ester soclution had beom completed, the
oxXceas podiwm was degomposed by the cautions mdditlon of absolute ethanol.
The reastion mimture was eooled ium an ice bath and 500 ml. ef water was
slewly added with stirring to decospose the alcoholates., after extraction
with 200 ml. eof ether snd drying over sodium sulfate, the sther and
tolucne was yemowed under reduced pressure. The ervude Sephenyl-
pestanol~l was purified by distillation; yleld 18 g, (56%), bL.p. 138-
10° (31 am.). The product was further purified by redistillatien,
Bop. 132-132.5 (8 muy), 158-151° (L4 wm.), nga 1.5118, These physiesl
constants are in sgressent with those recorded in the liﬁemwmw'm.
saalysis: Caleulated for CpiHygdt C, 80.443 H, 9.82. Found:
¢, 80.24, 80.12; H, 9.98, V.44,

‘The phmﬁmmm of 5-phenylpentanol-l was prepared by the
sddition of U.80 g. of phenyl isocoyanste to 0.80 g. of the alcohel
snd hesting on the hot plate for one minute. Upon cooling, the phenyl-
arsthan solidified. It was purified by reerystailization from petroleum
ether (80-100%), and melted at 73.5-74 . The prepsration of the phenyl-
urethan of Sephenylipentanci~l is in contrast to the observation of Von
Brawn’ who eould snot obiein a orystsllime phenylurethan of 5-phenyl-
pestanol-i. Analysist Caleulsted for CigHmOalis O, 76.29; H, 7.47.
Found: C, 75.98, 75.93; H, 7.60, 7.66.

The 3,5-dinitrobansoste of S-phenylpentancl-l was prepared
by warming 1 g. of the aleohel with 1.3 g. of 3,5~dinitrebensoyl
chloride. After treatment with 10 al. of wabter and thorpugh chillimg,
the derivative selidified, The sclid produst wes washed with 25 ml. of
54 sodium carbomate amd was reerystellized twice from petroleum ether
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(80-306°); mup. 67~67.5". Anslysis: Caloulated for CygifyeOgNa:
€, 60.33; H, 5.06. Foundt ¢, 60.13; 8, 315,
reparation of J~Fhenylpentanol-l. The methed of Bogert and

co-workers®® was used wheveby benzaldehyde was rescted with mebutyl~
sagnesiue bromide. 4 Urigeard reagent was prepared from 27.4 g.

(0.2 mole) of m-butyl breside snd 4.9 (0.2 mole) of magnesium in 100
al, of ether. A solmtion of 16 g. (0.14 mole) of Ireshly dlstilled
benasaldchyde in 50 al. of ether was slowly added with stirring, to the
Grignard resgent. The reattion mixture was decomposed by the saddition
of squecns asmentunm chloride. The sther layer wus washsed severszl times
with water snd dried over sodlum sulfate. After resoval of the ether,
the product wes distilledy yleld 14 g. (61%), b.p. 122 (11 me.), n§§
1.5070. The bollilsg point is in agresment with those reported in the
literat ,“"5’6’_ Ansdyniss OCalemlated for Cyyfigtr 6, 80.445 4,
9.82, Foumd: C, 80.3, 80.13; B, 9.91, 9.72.

Contrary to the statement of Fourneau and w—»mﬁ:mu
reported the formation ef & phenylurethan by the action of phosgene
snd disethylsniline on lephsnylpentancl~l, no phenylurethsn could be
obtained from l-phenylypentansl-l asing ph@l isocyenste under verious
econditions. It was observed thet the alecohol dehpdrated too readily
under any of the conditions of operstion. Several attespte to prepare
the 3, 5~-dinitrebenzoate of l-phenylpentencl-]l weres alse unsuecessful,

For purposss of identificatien, l-phenylpentanol-) wss
oxidized te wvalerophenocne, A sclution of 0.83 zg. of chromie eoxide in
15 al. of water %o which had besn added 1 ml. of comsentrated sulfuric
acid, wos added dropwise to z well stirred suspensiem of 2.0 g. of
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washed seversl times with water and dried over sodium sulfate. The
solvent, was remaved aud the preduct distilled; yleld 20 g. (47%),
b.p. 110-112° (9 me.), ag* 1.5087. This boilihg point corresponds
with thet (1209/13 mm.) veperted by wm. Analysis: Calewlated
for GyqM160s €, 804 ¥, 9.82. Found: €, B0.25, 80.223 H, 9.47,
9.79.

He s0lid phenylureibhan ¢ould be obtained by rescting l-phenyl-
2-methylbutanol-]l with phenyl iscoysnate under warious conditioms.

with copper chromite at ﬁﬁﬁ” was unsuccessiul, therefore the following

series of reactions wes utilized: (a) preparstion of ethyl 3-phenyl~3-
hydroxy-n-valerste by the reaction bebween proplophenone, ethyl bromo-
stetate and wine, (b} eatalytiec dehydration of the hydrexy-ester,

{e) hydrogenatien of the unsatursied ester to ethyl 3-phenyl-n-
valerats (d) redunction of ethyl 3-phenyl-n-valerate with sodinm znd
slechol te 3~pehnylpentannl-l.

(a) preperstion of ethyl I-pienyl-i-hydroxy-n-valeraste. Propicphenone

was prepared sscording to a modification of the procedure described by
Pampal and Schmmw. The resetion was performed with a larger amount
of alaminus thloride than vsed by these suthors and in the absence of
earbon dismifide. A sclution of 300 g. of prepicayl shloride in 350
ul, of dry bemsens wag slowly added to a well stirred suspension of
430 g. of alumizum ehloride in 650 ml. of benzene., The reaction
mixture was refluxed for one hour after the acid chloride had been

added. After cooling, the reaction mixture was slomly poured inte 1,5



diters of ioe water. 7The benzens layer was separsted and washed
successively with water, diiste sodium carbenate amd water, After dry-
ing over sodium sulfate, the sclvent was removed under reduced pressurs
snd tbe proplophemens distiiled; yleld 385 g. (894}, b.p. 91-93° (8 mm.)
nf 1.5260. The lisersture valus of these constants are 115-120°

{23 mm.) nhm 15279,

The progsedure of Stoermer, Grism and I.Mg«"‘g was used to
prepers sthyl J-phenyieS-hydiroxy-n-valerate, PFifty grams of 30 mesh
S.p. sine was washed with 5% hydrobromic asid, alechol, acetone, ether
and dried in a vaouws dessiestor; it was used imuediastely in the
reaction. Forip-five grams of the trassted sine wss added %o & solutiocn
of 90 g. of propiophencse in 400 ml, of dry benzene. Twenty groms of
othyl bromeacetate waa them added to the well atirrsd resction mixture,
The reaction was initisted by the addition of a few crystsls of Sodine
sad cautious waraimg., After the resction had begvw it contimued
spontenecusly and an additiomal 92 g. of ethyl bromoacetate was added
drogmisge. The reaction mi
complete the reastien, After cooling, it was filtered smd 7 g. of
unreasied sine was recovered., The bensens {iltrate was poured into
400 ml, of ice eold 10Z sulfuric scid to decompose the organo-zinc

xbure was then reflaxed Tor two hours to

eomplex. The bengene larer weas separated and wsshed with water amd then
with a dilute sodism oprbomute solution., aifter drying over sodlum
salfate, the solvent wae remeoved and the residue distilled. 4 forerun
of 10 g. of proplophencne beiling ab 113_,1%“ {15 mm.) wap recovered;
further distillation ylslded 105 g. (55¢ based on the zine consumed)

of ethyl 3-phenyle3ehyirexy~u-valerate boiling at 148.5149% (b me.)
and melting at 35-36°. This 1 in agreement with the physical constants
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hydres: alevate,

e A R W

o 111 g. (0.5 mole) of silyl I-phenyl-3-hydrozy-n-vslerate in 250 xl.
of dry xylene, whish etuhained 0.1 g. of Aodine, wap rofluxed. Provision
was made for the ramoval and estimation of the water by using s water
entrapment spparstus, A% the sud of four hours, vhen the elimination
of 9 ml. of watar was csboerved, the water extrapment apparatus was
renpved snd the salution was dletilled st abmospherie pressure,

There was obtained 90 g, {885) of the unssturated ester whish dletilled
" 266-272",

(o) preparstion af sthy Jechenylen-valerate. A sclution of 86 g, of
the unasturated ester, the debydration produet of ethyl Jephenyle3-
hydroxy-n~velarste, in 50 sl. of alechal was subjucted te hydrogenation;
roolk temperature, 3 atousp)
aickel catalyst were the zonditions employed. wWithin as hour, the
esleniateod amount of hydrogen was abaorded aud the reaction arrested
itself, The catalyst was removed by filtration and the filtrste was
fractiomelly distilled, Yhere was obtained 71 g. {224) of ethyl 3~
phenyl-n-valeraste; b.p. MMW (T =), ngs 1.4890. Levine and
Barker’® peport s boiiimg peint of 105° (1 mm.) for this ester shich

heres pressure of hydrogen and 3 g. of Raney

(d) redustion of ethyl S-chenyl-n-vaierste to J-vhenylpentapol-l,
The airsctions deseridbed by Levine and Marker'O were followsd. &
salution of 71 g. of ethyl I-phenyl-n-walerate in 350 xl. of absclute
slcohol was added drepwise to a vigorcusly stirred suspension of

160 g. of sodium in 600 i, of refiuxing xylene. The sacess sodium
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ABSTRACT

Berman Sanders, Doeter of Philosophy, 1947

B, 3, Gollege of Gity of Kew York

¥. 3. dhio State Univeraity
Title of Thesist "Studies in Pyrame Chealstry®
Theals directed by Dre . Forrest Hoods
Fages in thesis; 83 Uerds in abatract: 247
Kajort Organde Chemistry
Hinors: Fhysical Hwmistey snd Inerganie Chemistry

A litersturs sarvey has beun mxde of the simple pyrane and
dihydropyrens sompounds snd thelr chemistry.

- The yield of S-hpdrexypectanal oblained by the seid hydrolysis
of 2,3-dihydropyrane has bean graatly Improved by a modificstion of the
origine) proeedure. Oatslytie hydrogepation of S-hydresypentunsl led
to 1,5-peslamathylene glyecl. Reductive ssdmation of Sehydroxypentansl
yislded S-sminopoatsncl~l which was purified by means of its bisulfate
salt. Piperidine was oblained in good yleld by treating S-amine-
pentancl~l bisulfate with hydrobromic scid foliowed by alkall.

2, 3-Dibromotetraliyydrepyrane was obtained by the brominatien
of 2,3~dikydropyrane, The alpha bromine atom of this substance was
very labile snd reasted wiih slcchols in the presence of ammonla or
with alechelic selutioms of sodium slocholates to yleld 2-alkoxy~3-
bromotetrabydropyraue, Mﬂ' these sonditions the seccnd bromine atom
was inert, pehydrobalogenstion of 2-alkoxye3-bromotetrahydiroryrans
with slocholic potassiwe hydroxide led to Z-alkexy- A -dihydropyrane.
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Vita

Bame: Herman Danders

Pormsment address: 484 B. 94th Street, Brooklyn, Kew York

Degree and dste: Dostor of Fhilosophy, 1947

Dete of birth: Septenber 22, 1917
Flace of birth: Breokiyn, Bew Tork

Sesondary Bdncaticn: 3. Jd. Tilden High Sehwol, Brooklys, Bew York

Cellegiate Institutiocns attended Detes
Cellege of City of Kew Yok 1935-1939
Phio State Upiveraily 1939-1940
Berthwestern aﬁ»«ﬁdﬁw 19443945
University of Maryland 19451947
Fositions held: P

Degres Date of Degree
Ba3. &gﬁk 1939
H.8. %gﬂu W.er@

Ph.B. Juse, 1947

@kwﬂgmvﬁ g%ﬁ Heonn rag @ﬂvh wgggﬂ S Hcﬁ ®, X, V@%ﬁ@h&.
Chemist, Chonigal) *arfare Jervice; Vdgeweod Arsesal, Wd.,

1941~1944

Oslatis Produets Follew, Horthwestern University, 1944-1945
Graduste issistant, University of Harylemd, 1945-1947



