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aapafcl# of «aci#t#stoof tA oir prwpmAXtm fe*« m m  )»«w roportoA* Ho##*©r,

> , '
7flm4k9n W  ©P*.i*gPW m ii* ir  AM® w i r t m I P *

OJFflUl#*

Elag « « lJ iri# o ^ i r#«i&ti«ig f tw  ih« Ooteytirobioii o f 401 a&eottoi.

l^ f^ ro fa rfttp y l *Xob&*&« Wm mm$lo * M g rO ra iio o  o f o y o io lm tjljia o th iiiio l

y io l.4 #  e y o lo ^a a t® © *3*

(1 ) O ofcoijriie $Xml&*& a pr*4t»«fc with i& #  MmtlmX phpwimX

fo o o ta B t*  Topw rtod l £ w

(2) 1%&* If^ ro ^ o o a to i pm$m%. r«*o t#4 o lt lt  feptffo&on hwmMm to  yio&O 

ii»>»p«irtOMOtliyi#ii» Ihm&Oo* ffe*o« f**a £ U  &r# in  aooofi w ith  tit#

t#tralxjf1rofur*n* mM titm  X9i^4ihTm ^npm tm w .  f&o mutkmr® of ifeo ©V  

broad d# o U tin id  H as i&© ^roaotioa o f tA * J^rogti&fttoO protect o f 2f >* 

4lfeyteeptsiM  *§&& t|N&os#» fcsooite wo# $$Mmputmhl£ «at«fc&io&oA m  

11 S -pe»t*»#thyi«n* wXmw i t  *o*e to4 * lt&  a n lX jji#  to  yi#J4

boost wmetoHM in  tfeo litorotitar#^ w*4 titw ptwpa^

um t# it*l# fcoi lo o  ofeoocood p rio r to  tb© tebyd ife tlo ift o f t* tr# »

Hi# o&niotwo o f 2» >4il^4yop^rao« «to& ootte&tteoA by Fotsl̂  m

fo llo w # !

- W  f *  f *  1
CSfcBr SHgSr

1,4 »p«nqfp»afc«B»-3> fiĵ -.QijF'GK-S-SHj wmid hare jU & M k  f ir* i 2-m thja-
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S-phsoyXpiperldine* m 4«r coodlt ism s, 1»t^ ib ro aep en tan e  would

b i t i  y ie lded  ̂ CHW ^yV ’̂ phenylpyrro lid inqi. Thus, the ©agrgea bridge was 

estab lished  * t  th s  1 ,5  jw seiiloae

/« » *
« j v « i  c g w  ^ ®te Natj> 

csaBp fla ^ a r e a *  w ?

i # 5

< * * * -« *»

CK2 C-CBg 

6\  i /

6 8 * -  c a  
H

VeeejJ wP̂ wiiifM 

0

■* & %  C*M»%
V a ^

8 lr
*

0%  -  m •
i i 
m & r

c # 5 *« *

1 ■* I
C tt* . O fi-G tS *

s  ~ double bond

Ones tbs exisfceaee ©T e pgmmm rin g  was established, detereim tiou  of 

the position! o f the detthle heed i&  dihydropyrimfc was essen tia l. Tee 

p o s s ib ilitie s  ex is t #s «£*©»» by t be fonraalse beleet

/ C * a
n n  *»
l ii
« a  J *\

6
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N
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Feal M ff le d  to  * * * * *  « t M m  X » P M rt ea the tu p le  o f hydrolysis

end **b*m w x&  braftfetftttoe e ta d ie *. £ihydropyr*n« ms* ee e ily  hydrolysed 

in  the ptmmmmm m i m iwsee « f aimereX meld to  y ie ld  mm aldehyde. The 

dthrem li* Obtained from w«« ea s ily  4 e *^ o s #4  by metor

and shoved the pareeew*# e# *  i * r  la b ile  bromine atoau Thee* ofeeervm- 

U « fii ere met la  meeemi e ttb  etrmefcer* X I bet are im aeeerd w ith theee 

expeeted fo r etrm eter* X* *  vim yl other, 1 mere detailed

dieeaeetott o f Utoto femetiema end ih e lr  eigt&fieemee ia  pr^eeated in  

ameHier eeetton of th f it tutenete* on the beofo o f the obeerrfat 1 dm* 

earthed afeeve, faetl meetped tIre etfmetmre of 2 ,3~dil^dropyr erne to  the 

produet obtained iw m  the e a ta ly tie  dehydration o f ie ira i^drefttF fe iyX  

i l « M .

Hie ebsdy o f th e  dehydration o f te tre lty d ro fttrft* ry l a lcoh o l 

m » extended by FO«3t̂  te  th e  homologous eerie* of t«trehydrof^rfi«T l 

a lcoho ls o f the  type

d%*~ m%
I I
m g m -c s s »

w h w *  R - C S j- C jB t - S ^  

fheee alaeta&a mere prepared Iy  th e  e a ta ly ii©  o f the

eorreayeodlmg eeboti&afeed f^ r fe r y l a lco h o ls . SkritydraUen o f Xf 4~ 

eyeeyheiia»efc»$ * * * *  elmndme oxide a t 400° gave a 3&$ y ie ld

o f 2 -» e th y l *  A^M iity^P i$yrR f&e. f is t*  is  e im tla r to  the rin g  enlargement 

e e o o B liro d  In  the dohy&r& iion o f te tro h y d ro fm rfe ry l aXeebel* The o th e r 

tern eefeattteted te tr^ ? tro f% irfb ry l a leabe la  ehem ambj voted to  c a ta ly tic  

dehydration gave a emaple* m ixture  o f products, im vhieh I t  vae mot
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pooslfel# to  %to  M o atitjr o f fcfeo ©oopoaoofc# 'Uitttc Ln, * iih  the

•awopiioa o f mmlX wmmfc* o f otjrroo# ofeicfa m s .^lm ont in  th# «**&ur# 

o f protests obtained fro® tho dofc^raticiia o f ih$ lt«im hydrofiar~

i l o M .

Bio posote&o iMtetisms of tbs roarrsagsasntft uMife mmmp&ng 

the raptor# o f to * **ia§ In  io tro t^ d ro fa rfa ry l O srim tlvos lovo b®#it 

Oisewsaod to  g rm t d o M i tgr fsstl^  I s  I« bw  o f tfeo sioo tvoal*  strssiw rs#  

itrrolire# oant o B t  foopoofc to  ifeo tafloosoo^ of aoi.^lOortog

groups* Bis fss&lootaf 1# o fwoMfcsiiM'Of foal*# diiwmgai©® ©f to#

ft too foog loo I m  that tfeo stamotovistlo prepartt#* of 

o groap ostit ho M M ttfio * Igr tta&^feot&as growth to  soo t *a  #*&««& so to  

Ootoroioo hit# goffOo of otto* sad it# oeraroo of o raootlM* ft»o gMuvol 

fmmUm. .of *  dortvotiso lot

la  wfeish X toads to  to  aogsiiso o r £ *• -  ta  tfcs raptoro the

toad C%t& :S «&& ro&ola or loss iho too roieao# *&##troct& biadlas 

X to  GR;|* Th* too  jM w s ilft* ossoo sr#  sow m m l^ m & *

Bio' raptsrr# of lit# hottd sod t t a  4sf*rt*ro of x w ill g£v« th® 

©ogstioo loot •

sita— «%



*

1M » lo o lso tlee  1* ixt rrnmmmm* mm ofeM* %rn»m %m Im d  to  ifeo 

C lio «* "* * «•
| *  | ®  ^  ^  f i - #»|y.|rirTfWtt—

aOLdM898®  ^ p ^ | | | .

A* *  **a«X%» tbo 4e^Nh*m i of-X MMi «X*o tfe* fmmmfo&m o f i& t* tric o lo r  

t e  ofeooXO to  ooty mmwm Mmm  tfe* «K$f«o i *  »*«■ otioogXy oogoiivoXy 

Qtwiri^* thou tl$0 tOfÔ fcOOX OSSrISOB Ulityftji thoo to  tfoi* IW y t  jloO 

fo llo e a , % ofiiX j u r a t o o o O i o o  oilfe tlto  oaygoo to  yioXO tfeo 

otffooturos

V ch2

f& t* to  tfeo o oM m M I £«m  o f m 4mv$mMm  o f ^oot«now4^oa^X»
4 m

« dOMA  ̂ jrttltlBr jrOiHnr jrtkmO jtkftft ‘‘'MOMOattNMilllMIĤ O OillO* jOMHV JMfcOjh ffe&A --arrn■ jCoMflTwOOorif'flfff î liiOilToaiilŵ'TfmBifiT̂*™̂1 BEfflWdOsSoOOûSsOOkÔlMMî âMvKCSlnOO ̂<̂B*OOBOO«M̂O* OwttFwWfl̂ ggr™1W«Oĵ ,1OiŴ r̂ (jNer

I t  feoo fc«o» £W »t tlfcOi hqra^^o ioooorlso*

« iti* great 0000 to  &&** tii# t̂rOJSOSfeÔ jJfcOOtlffiO OXOH§iî iO]totO O f )|ĵ O10t®SBr̂ t**oX***X ♦ 

ft&e rm tf loo 1sm$ *f ihffft fcg tft¥o ffffi ettpeef

7**« 7**W v j*™  j **3?

am*..-' *fc«î .giaî i)MaaMi> $ j| -  fftfljiinCff'cii # H g ^ f

^ 4  n 4 /

♦  •« _  W  I V «*. -  . - t i
^3M BEww»Oge*OwMEt*OpWy 1 ^ ” j f  11 W I^B wlwOWy"lOyWlgp  .......... . - ^r^WWmy^" Owy

71
Qpw O^K^oi^^OIWew^olpWP"* OP Mvm

fwUMBff U  tfe* j»«om«*1*?** o f to *  esdLoiopiie of * ootoX 

iw tw ieA ieto  ia  tfce row ettoo of eoOtaa «Ufc 00 o rg tn lo  M dotpa eo a^^ao

«*•• ooooptod, tlMA tfco foraiatiea o f *&4iu® footoool^to fro *  tbo rm otioo
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o f aod&cn and t  o tr sfeydrnfurforyl bronido can d e c  be explained by the 

ncehsftioM suggested abocos

? * *  *  ? * *  * » ^  « % * * % _  ^

CBj C8-CH28r CKg CB-CHg-H* ^Ka0-(0%)3CB-CB2.
V « '

I *  toy reaction  which w ill proceed by the ioaisatlon*

I I ______ *  * -
® W 8 #  7 S% CH-Ctt, *  *

#  6

s i l l  bo d iff ic u lt to  e ffe c t since etch an ion isation  mSXl bo in  c o n flic t 

e itb  the negative p&%m&&$r sMch the ©ay®m brMge bends by Indention to  

give to  the gp?

f h
I i ♦  -**
ftsw  ,"V "*-

fetrafeydrofttrfaryl tew idee fo r eaaa^le, does net react w ith potassium 

acetate even a t 1 5 # | in  order to e ffe c t a re e c tlon I t  is  necessary to  

coo o ilw r  acetate a t ld$P* S isallerly , no reaction coo observed between 

tetrah yd rafcrfttry l bro&M-® and pctacolBm eycmld* e ith e r in  alcoholic 

solution or w ith d*y petumwiem cyan ic  a t 15®**

I t *  titt'tfee ether hand, the reactions which proceed fey the 

elim ination o f M  *1X1 be easy to  e ffe c t since tbo Ion shleh is  f ir s t  

fomods



0

L  k m  ( I )

'v o /

i»  not w y  *ta & U , 3i« gH&asdflfttiaa I#  In  appo*iil® » ml%h Ih *  

fMAajda*li*n wfeioh Ia&mmmi tfe# imtxaiitwa ®f fcfea e-awon mem

w%  -  e%  s%  - « ■
I I I U
<88* C lkW a X  $ 1 *  C8M8U&

y  «  » /  ' *  *"
#  0  *

Th*r*for« t k  affaat n il!  t*® fc&*l ifei® ta r  (1) a&H **wrr*a&« easily
O k^ ih  S l^ fe  ,*to_ A llitiftn ^-1Ti !S H lh rJ |  Mk u*w  —  **- — - — —■̂  -j--—i.     jKIl- afc'ir |■■(■ 181 i^a iifr ini *m j f i M iW JTfKRVK it JMtiPi aya&Oia* WmM TmTtm0S^Smt f5lP$®e#g. lH *A#0

diff&reat mmmrm

A*) eXeefcrMi wideli erigiimXijr w r« aleaer
•i

A lie wm%j y -igfflyfegtii &%&m iim & ta l A& tMMNt

t#  %Mm & m p  M  Mm (.1) w ill e r ra ta *  ike  X dttar gmwp* fkMa eiXX 

l«ad fee felt* im i

t§̂ «» » HSLmp i  p i
I T4» <m .
M m *. '

im efelefa tkm aarta* kmmM tH» wtm m  $*rM$e la  s H ^  $e»lttvely 

l«*lart*ed. 1M i la a a l i l l *  a im e ta * *&i is  lit effeet Hie taivataS  

t a s t  o f

f»?* *  f  *    « * * - » %

<%  <--------   O f, 8-e«9
^  Q '  V  Q
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a) wfom *  aoXooolo has a methylene groap ~g~ i t  m a t undergo

a ilg r tU ia  o f *a  a tm  o f hytifogo* o r o f a ra d ica l la  bho alpha p o s itio n .

b) tb a  a tm  o f  hydregen a ttach ed  to  a p o s it iv e ly  charged 

earbea I s  aore m obile th m  sh sa  i t  i s  attach ed  t o  a asatr& l or  n e g a tiv e ly

> a )  . th e  o h s rg s  # f  th a  f»t ff* ft a t'h tit a y  r a d ic a l i s ,  1 #  g e a s ra l.

<4*''«r 
I I *
4MU 08'

ia  eas ily  v ta a a liiM *. fM s  la  the activated f& m  of' 2,. 3-dihyslropyraae * 

Tfcaa ( i )  sees* to  be a fNmJfcX* mekmimm t& r the foqnsatles o f 2,3-* 

dihydropyrane by the c a ta ly tic  dshy&fe&tsii o f ta tv a ty iriA rf^ ry X  alcoho l.

' 1 tosevsr, fs r 's ia ii a asA m tse to  bo veefleaah&s* i t  m o t bo 

established th a t tb#  bofim  bridge i s  ion (1) can be epe&ed under the 

coalitions of th* M^&rai£e«» Sfrireei 'vsad&l*a&ton of the a b ility  of 

tbo oxygon l in t  of too {1} to  op«a is  not ^ » 4 t l#  became Of the groat 

In s ta b ility  of tM s loo* lesever, f e e #  was able to  sties th a t ring 

oyon&ig la  tbo tools %mmm of Io» (I) can ©soar* i s  mo able to  

convert X ,4 ~ « p ® jg rj® a fc m *^  in to  2,3*dihycli?Opyraii« by passing the vapor® 

o f tb s  former substance ever ilb s ta s  ©aide a t 3§#*
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Slav* only *  m m ll m m i&  o f 2 *!M iil^ rep yr»ae  urn* obtained from  tbe 

lacm erlxatten o f X f fcHqaoxygHmtecMMt* Faol i t  unprepared to  at& t* th at 

tfc* m w n it  t i  reAObieo a**lM ftta«i which It* proposed above (B}# 1* 

the *o l*  producer of 2* >^ihydroj*yraii* in  tls* c a ta ly tic  dehydration 

of t  etrahydrofurftiyyX alcohol. 1% in  *1 ** jnaljsialfiod by ^*»1 th a t, i t  

1* eery poeslt&e fm  the dehydration I t  fee of m ootfcyleate typo*

tn  the * * • *  o f the fo roatliiA  of 2 , 3~dihydrofiyrane, th£* nethylenle type 

of dehydration ohonM resolve its e lf  to  a. simple M igration o f the oxygen 

1 ink I f  t& * hypotheses o f Frevest m& Eirrm m wfi pwmmtm& above ore 

a c c e p te d .

F in a lly , INsal found I t  impossible to  reconcile the rearrange^ 

«*#fc o f 1 , Vopostypoateiie-4 la to  a, 3-difcyd*^yr»»o with tit*  results  

obtained by ia t t r  and in  hh# o f vtngrl ctfearsu

Dtoo* authors boro observed the foilow ing rearrangement ot o temperature 

of 300*350° lot & ttsio&er o f oases*

I f  l,i*c epoxypent wore to  undergo such a rearrmgeiseni cy c l ©pent onone 

«o*14 be obtained according to  i t*  scheme*

0 %  ~  P l y 0 %  -  t %



l#Mt WWitiLS $© OO&Ott tfe *  O f t t j f 11 jg*lNE6@8 S& tfe® tlMHH&ftX

1 in moot I iwtlmin o f 1 ̂ 4i|>iil''iffiiii|rjii|tt'l<tonff""4 !■&# 2 * or  In  its# 

d#toy4r«tlo& o f 4&<mM& im t# %»3^iM &4m $$r mm, (ite io r,

I f e r t  o f  t if f -  r o w & i© * *  o f  s*m  # i« A i« r  t o

t t o H  « lt t « m d  fiW ' O i& o r o t ^ r i  «& !*«?** a *  3 * § I lty 4 * ^ y in a *  pm m m m m  m  

f t t i t i j l  m n  ^ o f  lo i- f t o i lo o o iiv i& y g  H i#  t y d r o ly v i*  o f  2 f  jk ^ iifa ja lro - ' 

p f**m  la  *  d ila t*  mMsm  t e r n  r tp i& y  a t fiP * m  *X m *r « l 

t iiip in hi to ylflIH  J toj ti mij i  • ■•* frft;*1"^

rv ‘’

i®!sSI£

(m%m  X ^ )  M  % k* pm ,pm m &  o f  fm X  i t  i s  !*$££«& %  %hm% 1 *& ~

pr*p*m % im , o f ty  tfe* o&fcio** o f ooOlm on to ty **
tm ^yoftrfaryi loN8wtife4Nr # to  infcm a&iag to  not# ttrn t f*«& 014 
«Mt o£f«r «ey y*nof o f t li*  utraotoro o f tfe« ooapaurKi to  afcieli tm

i t
d m H * to  ob*orr*d U til X*4^«ayp<roJMftmfM**
would pw i««c tu t ttoailo ftt and phjalw d pimpm**!** alasiU r to  t t»  
sttjbotoftflB paytt lyyii itMBiyltMkl ifeo s ln ttiiiyn i o f 1 1 *inii h ti
mi fa a l th at r « l%  m m ia m i «tr»*taur* aT X ,V-apcaypaEt <ffl«~4 t#  tha 
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tom frttmniwfflB o f tfee hydrolysis of 2*>dihydrepyraae have 

b««i postulated fey Paul12 to  ho m SM lor to  those o f the  hydrolysis of 

▼iayl ethers, to o  im&mm&am have feesn proposed fey F ails

1 ) Tfee mx&tomo o f tfes oxygen lia ir  followed fey ketonisetion  

o f th« ends

BCH-CM'CB *  SOT[r-CB»0«>h1 *  R*OH 

1 R-CHg-CHC

2) The addition o f water to  tiio  ethylene linis: and spontaneous 

ei ja il nation of a asolemle of alcohol frost the resulting feemiaeetals

r ,m '

u ^  ^  « M

tom  c a ta ly tic  r«&e the halogen aeid in  tfes hydrolysis om  fe® « *- 

j )1 b lim it an f  oHowss
r  ^ X  ~

1Mb - MUHk Jfc k. dMfctf*- I  i t f *  jskaife

u  I ' " « »
jl. ItCSt 

&CH;>CH0+HX>R *m

tom  infceraedieie in  ant alpha halocther, a structure which in  ea s ily  

capable of hydrolysis* Paal is  o f the opinion th a t the second iwcfeanisa 

is  t in  nost reasonable sines i t  is  the ethylon® iio lc  which is  very
12M M iln  in  v in y l ethers raptor than tbs oxygon Itafeage, Farther* pawl 

lands support to  the ascend neelmnisa by observing th at tbs oxygen bend 

In  2 , >*d:lhydrepyr«ne i s  rather stable sines i t  is  not ruptured even by 

tbs notion o f soatie anhydride at 160° and th at 2* >dihydropyrane adds 

enfeydreu* hydrogen branide to  y ie ld  a branssitier which is  eas ily  do* 

eenposable lay w ater, la  b rie f* the addition reactions nay be represented



H

im

m  *  $@t* %m », m *$ w m t **&  ® m $

1% km  *mm  * l$ M i Iw tm &F*' fctafc ife*

m<* df &■■ Mmimikm -*g^i^*l^ ly  mm jtfeji 1*0ja&r*

Q̂pNpSjfell

HMtfl iNMNMl <HH f l l y y t'tl^ .'l p iS ^ llH fe S s i JL«#«t te6^0yhB8- IH llJM f INN-

'3f^Mrt-l :itf!l %y % y ^ y ^ ^ w *  sn^pNUNI $%# ^ fy^-<y.%.if|f j^ft ^ jf  jy- y*yyffi sSiPHstenyNi

«»%tilffifttti8 0ntĵ ŷ y '(jtyy^yjfŷi Hijnîn*̂. %$ ^ jiff

IbNî fciHMHt fljyiiffiulffr **8$ JMfeNMNI|f fflEFIP'flt ^ jf  f jy jjff ^ ^ r 1 4 & iM ^# S $  Ss ^tf t f ,

i m f y n i l i  « M k V  I h f c ' a p » -a « M A iM la M >  a t *  m a t a m ^ L y a a a *  # * * *  - * #  £ &  * •■ < « ■  '

■ m t  * f  * * •  r — i h i m w  « f  9 * r * M r r « * M M ii . u  « • »  fc* « a ^ iA is « d
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on tfec bmmta of Its  lin e a r, ra ther than i t *  cyclic  fo ra . An aqueous 

solution of th is  Btgfeat&aeo read ily  yie lds on eadncj when subjected to  

tho notion o f alnnlm a cool gen, an aqueous solution o f !Khydre*y~ 

pentanal |i« M »  1* $*»poiatanat3 r̂X’en« glycol* oxidation o f t in  tiydroay*- 

aldehyde w ith  s ilv e r Caddo leads to 5~feydrc0Eyvalerl« ac id .

£n tfee presence o f a trace o f M ineral &cld»# alcohols add very 

re ad ily  to  2»>^d|j^iifop3fr»no to  y ie ld  cyclic  aeeials3"5 ehicfe nay fee

OMMfeooin'MiiAnKdk <0 m 4&tma» nn# ifrafeiiiiiĥ iff'rh dtsiifr •iw r  ^|aJn.jrtojtrdwfiaExswo w i  t*fl5PnPnfcyffi P̂KI #

. 0 $  ✓ » .  / « ? **  r  _* ^  r  ^
4%  CB * ----   SH, CH *BOH CB* OS-O-B

N a /

ProXiM urttd p ttH in ia t f  cl. id t fe  *'*05 e» nwnî r̂aêĝnrno , ■n•nonin̂ Baoâ ĵ o .̂ ôn* ssiiBKnB-̂Bs ■̂feOBnpferoospnîb.np aâeoŝ n̂ôn̂a*oiaaM(0|̂ fe

1& feydroohlorla a«M te n  not open the rin g  to  produce lin e a r acetals *

D d i la  in  contrast to  the furaae scries In  which ^BCtigrlftirano under
u

tfeaoo sane conditions yl«&d« tfeo lin e a r aceta l o f p©ntaaono«4«-al-*l j 

CM mw w  w  jy w  JPwKiV ’I lk a *  ^  W H l |

II II - > CHjOO-CHff-CB-r-ea
Clty-CH m  B« ^O0»3

s ® /

I t  thus appears th at the pyrens rin g  la  Haro stable than- the furane 

rin g . Panl^2 gmpareHt 3-s&et hoxytet rafeyaropyrarus fey the addition o f 

n a tty ! « I« M  containing sanl! a ia a litS n  of hydrogen chloride to  

Tt^jH tifeydrepyraae. 1 cyc lic  asefcal aoo alee prepared from 2#>difeydro~ 

pyrane and tetrafeydrafurffaryl alcohol In  tfes presence o f an acid 

catalyst1'*?



w g  wK w w - "  *111© SKo «*nj t- js : 7- js
1 || ■<• | 1 ....1 * .»  I | I I
CiU CH SHj etKHsP* GBS c « —O -M g -W  ffiBa

^  0

I t  I s  in te re s tin g  to  not© th a t although th e  m k  reac tio n  product o f

th e  aeid  hydro lysis o f 2 ,>^feydropirrane i s  5-hydro:xyperii*nal, (2 -

hydrosytetrahydrepyr&a©) * ©mall omsmmtm o f th e  symmetrical ae e ta l o f
122-hydrosytetrahydrcpyr&no have bee© iso la te d  and id e n tif ie d  * Formation 

of th is  substance could r e s u lt from th e  condensation o f two molecules 

o f th e  cyclic  aldehyde with th e  elimin&tioB of wabert

,  P y  P f  P&
N«»2 «. ® 4 XG% C%’ X 0% 0% *X QHg

I I * I |  ► I I I I
0*2 «®» 80-®> ®»s SB- SH — 0 - CH Cfh
" V  N '  S j '  N K

or the reaction may he a resu lt of the. addition of 2~hydro*ytetr&~ 

hydropyrane to  2, >*dihydropyrai»5

$ L  v e %  sh  a iu  gh»
P  I 2 + || p  -------- *  [ * I 2 I I
c iu  cbor an c b*  0 8 *  s h - o - ci i  c %

S A /  s M /  < A /0 0 0

the*© eyelic aceteis are ©table in  an a lka lin e  medium bat 

are rap id ly  hydrolysed by d ilu te  acids to  5-hydrcocypentanal and the 

corresponding alcohols* In  addition, the cyclic aeetals reduce 

Fehling’s solution and give a color with S eh iff *s reagents 

I t  has been shown above that the ethylene lin k  in



XT

a»J <tty<ni>yn»i I*  imp tiir tto* m i m ill «M «Aw *n* iImMU. XX

RHwRpRI: WPpPRRRRRil̂^̂RR' RRiRERP̂ffl®*R̂̂w

wmf̂ fm^WjpjfWmmmlf- * 19W tlM|*sf||l l<l i|W *w*ps*»wp U* wB" m w  vwwrw^j wi w"

IV f lilf t  • * •  I R l t t M ^ I  M l  M l i i R  M m M M I* *  I 6W W 1 I h f i f  • * •
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Aft* ftMte ittaU &m _  H — _ &*t fiB*w f w  IWBpWF RPSPJJ Wlm  "  w®» J r^ S lt

" V  ^  x * x

y « »  / %  ^ 1 %
<ft| •■* ftWW Nft| 6% Nifflr B**«a >i
I I | | «HMM̂  | |  ■
ft*  o n r  HH«B «% SB
^ 4 /  " V  ■ < d /  V "

!NRklJyii$̂ 4i 'Hi^jr ftf'tM®?1' && Immi Unmmu njyfcii feyffifift"T

thm  to *
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ito**ted w ith

■ p^rm m  fc© § IM »  %**© ,«p8®©li?i©«& »*©&*!*



to  w ater, alcohols, 

no* o&io to

Ami ow il^ ifio& ttoo  

with *  *%rwm o f

fr ttte d  Is  i d U l i l  ^  
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OOAwOi** *

Assorting t it

la

solution &U«r«4 ho 

proetaet i« e U t« 4  is

2

ll« d iK  l i i  6 |#og«a bro&UI** iljrpochlorous

;, 3 -d ihydropyr &n<* in  w ater i i  tre a te d  

u n til t&o sop&rated piuoo disappears • ffeo 

witfe other and %mm rooofol o f the

M i ©«*raott̂ ®# when m  wmm* of goooono 

2#>*dih3rdropyraa» o i rooo 

d  reeo toapoiotoro fo r thro# the

'C,

■» i ii
683 / *  

9 0

tid o  «oid ohlorid® woo to  prepare 5# 6^ifeydro-3~pyrsM©iirfcoayXi^



23

*11(1 % m2 **4# d<9yS,1f*dSW*Sg, A Mw$ mi U lilid

nndlJkiWfc- y*Hdl!»lii%  wdhSl̂  ttldd inliiNMP&dip id&iipJ* twrfc.iyif̂  

i b i i l  jifftfffi* ufod ■

m dnifaiM&î  fer *te*

RR̂MŜyV̂Ki4P£& 4K̂T )̂W8̂ R̂̂JyRNW®̂
««

^̂̂fcSŝs JpNRNflpijjRpŜllfc RMRiR̂

ftiriMiMlftflllM&Mt1 Iftfld  d^adA *lL dMfcttnfcRk’lfcnmfcttr^^ m.

rt||̂ . filUk iSftft
C % < M I  4 m W n  trffc v W bp *  | f  t i t t — ^  p  f *  j& S k P ®  I®
CB. e* at, ansi, ea- <Tg fig
^p Bin. jm  y M r m l f  • iw ^ n li^ H , '1 V * * Q ir  1 F S 8 r T̂ W *1P '

•>> r  " >  ^ 8 X

9mA mmmim mm pmmmA m m  m ckwmim

ntumfntfw «**̂ * ffftjjynl id 408^$ f f̂tiif f̂jjffi |̂ f ft'iiiipfft ii %# Ĵ |Miii«*

^̂ p̂ ndT̂ PR(ĵ *̂ P̂ ŵ  ■,,,f*-® WŴW' dvMR*iP«wP*̂WHpr#‘ -wSWdvfl̂ l̂Hŵi ’SfiWw ,f ■ *Si *ffP̂pnjk̂s'Q̂ŵd Idjf

ftijM«ii« tm  gift * M jrt#M «£ if^ iliit 'Ml a Id J&#ld af fdiMld&M *̂

i0 & * m m  *lm im m  mMm 4mm mm ImmA %m m  m M tU m  %m thm m ^firnA rn  

ifayfcit.ri 1̂  m  Hi# mm&jmm ty f filfftf î inais mm Xhmm 4a

sldwtttwi # 4ftE idi&d m i Ify '̂-'Ttft̂4M̂ »̂ô ,̂f

f fffo fiM:̂
* d * m  * a-
p *  ii ♦  »*» ,J m fa  p  ii
& »  at Ififlr fiMa 8H

$1414 fttlttlf iNNtiiSJhijB® iflftf.aii liBkiNstiLvs %hm iH f f - mt %im

Memmmmm, Pan %fcy| -B|̂ jMIM| W&IBE& jteB̂ ift, h t t l t  nlfrlOMinM'llltf W&& ■o*»̂«i*K.‘l.# . aAaiaii

itĤ yitliylTiMppyf̂ itT *̂hk> l|Nd#jgp9 mArnmmrn mm mmm *̂*af*«f*y sidLdB

id 4$gP$ m 3&A yf *dA m i #11'inf #> JUi 4dd4dUM̂ *̂ m
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o f  th e  su b e tltite o t in  th e  alpha p o s itio n . Tetralydropyrane when d isso lv ed  

i a  A8t i i e  a e id  «tt4  sa tu ra ted  w ith  dry hydregea broatde r ea c ts  a t 1X0°

In  a sea led  tu b e . fh a  ^xX JcylteifahydropyraBes r e se t  l a  a  s im ila r  

oaaaer a t l$ d * . la  c o n tra st, la  th e  e a se  o f  th o  r e s e t ie ii o f th o  phenyl- 

hooologue which eosere a t  roo* tem perature.

The tetrafeydropyrane r in g  i s  s ta b le  to  th e  a ctio n  o f ao o tie
o

anhydride ep to  a  tespera& ere o f  190  * i t  th is  tem perature a c e tic  

esahydrtde r e se ts  w ith  totrahydropyraao and i t #  a lp h a -a lty ! o r  0x7 !  

su b stitu ted  d e r iv a tiv e s  in  th o  presence o f  s ia e  ehXerlde as c a ta ly s t  

to  y ie ld  d ia c e ta te s  aed e t^ r le a lc  s e s te ts *  according to  tho general 

•q u atioat

j

th o  y ie ld s  of' th e  fsrodeet0  e ery  aooordlJig to  

compounds seed  and are tab u lated  M Uw$?x

1 o -J
o f rapture % H e ld  

o f

R * 8

52*5
£4
10
31

res in *

% H o ld  o f  
e th y len ie  

a s s is te s

70
04
03
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m  mwrwp ©C pyrm » wm pm M * m d pyr&ae

©teSldUl'tflFy bumf- 1HMMI w&fciif&wd In %||3||| tiassASji Jt@XX©wi0@ 1 ̂fMww#

mtfc 1* pm m M k in  m$ww %m illw r tr a t*  m i  «$ap£# p - m  derivatives

t&wir

 ̂ lEltoi fâ<fe»aa«̂ .. ©WflMfottiS*. ffifc©*, will. W&4. &W idWXWd ill

ttAm wwwfcf ŵ p'M wt tin m m i&twswu&Uig' md s&mpl* pymm dwrivfttlw*# 

0tff*0 ©jiff-iTaif ̂wdf in ©1$© wwwfii&iaw i« fwllww*

wtf £*& «4ii|iit*w »^^ mt&j?®* fhw 4i®&l©r&iiw la  vwwwt**

W0&d&£!iyWKi&WMfc WWdWtbfiNW fill ff.WjLff ,a.

r f j ^ m i  ^  ■ & ® % m  _ ._  « 4 ^ «  i>  m w **©  <a6°% s
,mW m ^  P *  | ...itoM^yytaM^i ii   •■>■'"*-■""»

Jm> i»« 1*, ^..- ^ L_, U *«  im  Lm. A. «*******
< * * *  « %  « N «  « s *  > *  a )  861

*  #  #  0

fit*  pm & m $$m  0  m M  tom towm

rvp& vtm  toy *«*wfm l ^ tm m %  wm km *^** M $  ̂ ib *l© £$« l& £i «*fe*r im 

wwttiwBkww© fff%ii w%tojf$k tîfirnffi'îw fm Slhs piw#*vkttw wf wl&ĉSii#. fts*

twev&ilftg prwdve&p dlwteltirl twlml̂ tifwidp̂  ̂ 1©

bydralyacd *itfc pmmm&m $mmw£dm. ni wffcwr wwMifiwmttww yields 

tom m toy^m ^n^m ^^M m ^bm yO kX e  « ^ i.  H i t  latttw r $«©®iaae« iw e m lly

dwearbaxylated * i  1$®^ tw %wbr*feapdk©|̂  ̂ »*i<t*
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eth yl cyanoacefc&t© in  the presence o f sodium ethylate* The product, 

e th y l-4̂ eya*M>tstrahydrop3nrane-4-carbo:xyl&te was c a re fu lly  hydrolysed 

w ith a lk a li; a c id ific a tio n  o f the hydrolysis reaction M ature yielded  

4-cyaaotetrahydropyranfj^ir-carhoogrlic aeidt. Ceearhoxylation o f th is  

a»ld to  4*H5yanotetrshydropyrane oceured a t J8O0®*

pyrane proceeds oa the regular manner and 4-fcetotetrahydropyr anes are 

ohteieed^*

CM GOOgt m  cock

mi

200°^  flB* 689

¥h« reaction a f Q rlgrard raageets w ith 4-cyanotetrahydro-



II
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a#fa Ini tmmmmd ty  im m U m tflL  fai*fafaU*fci«ii. A tt««rt# fa# p r«r«r* *  

«7*l«^li»i !ir#r*#!&#rM# of f̂ldBdUusp#ŝ«xiol*«l far p4i*«i#g 4*r kf4m gm  

liyfar on oUt'inriril oofajnffaoot of yfa#liij#g| sbOLt

illy  rrwfiinfaffl. Xfa 11110 foaaol ll&t # ttryililiiitt bfaoolf&t# of Ŝossi##** 

r#»faf»ofo»fa *#*&<§ fa# ofafa&Jj**# faf adding * aoiofafa## o f ooooiofafafoMI 

•ofafttrfa# nMHE tm #%# îfi%i #i##fe!$3l fa# n*# ofaoofaolfa# $% ifan

frnrtmo'i #1, it miiol ##mI faitent dfaî fafa## fafafafa «tfe*r« Till# forfavftfcir#

#*• fafa# #OV##fa###: #f %btt4rf̂  # yfan̂ .jŷ #|*r#fafaliiXfaXHi #0*1 id #fafall #

-olHyfji ##fafafa#g r Ĥlfftf- on*̂ iftptM# #f 'if##!11yrfafat ifaiMjfafaoBi fr## ^

*fck#r* ffc# faiiraXfafa* of ### fa# fcfafar*fa#«t for ##•

lgr4rog*& I## oifafe *#£Im* ififoitdfal# oofaag oetfajrfa rod ## Ufa# faî L#*i©r$ 

fa## falfar&falost for fall# # # i I f a # #  mm fa# p&-w€mim& i# fafa#

rf#IMWI## #f f#T##1 (jtfâX̂  wfafafa y| afft 00 fa## t ffff#4 tiOtrQf* *

for# m$ #fafa#lxi#fa tmm  fafa# Itf«tt3ifa&*

0#fafa fair ^faffaiff Ifa# ffif̂ tllOfflMl f  ffH*» ##faj##fai|i# fall#

il fail Im #f falm iotml %& otift̂ fafiFtiffî tfr pjifaroflffa fatm Tdt'fali

«fajfa#r* Â*iii#p#ttfa«K>l̂ i wm fafaa# ofafa«i##4 :|© & oorr fâ fa 4«sgr*o of

faloolfofa# oa* ro flo M t oifafa *  t u £ i m t  

of **$ #fap#### ##U for giro# faooro. ffe# m ilfai sM»r«

«a» oof# ilkaiiiuj- w i UNNfa oofajoofaofa fa# #*##* <SI#fai31*fal*ft. ffc# #fa«mm 

falofafallofa# «## m fa# #fc*o#g^r ofafattfafa#* ofafafa fayiroaid* and

oxfaroofaofa wifafa ofafcoff offaor r«#ewr#3. #f fafa# ##lT«#faf « yl«X4 #f 

riporfafio# «## ufafaofa##i»
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T* J* ■ *,,»-*%- liOCSa<0%)3CH!5
wKK» fflf . yiiM I

ia e ii.

»1
s m  m  4 « i«

3s»5f 
***»

lfe*4 tit JwjpJ JP*

H Scm ],m ®

|%  |%
I5®u mm* ,irw , J***w

N r

lift AjguMfe ml t it  4  Wlt̂ -̂ jhamMi i i iltMr ■' WitJ mtua V m  i l f l  tTOW *Pb 38f ^ pSWp -2bB PPfcJflSWHt 3fcffi.W

^ u J P r i l 3 >  ^e*^[l% M I!|liWlMWlkirt̂ fc'Sjtil̂ klteiifell̂ tt¥Si9IMWSfciilBlle

Xn&̂a?* ##lwp&iaMHi iwn̂f'̂f nffi% lift- jwrit̂ NNk %y  ̂ itffffi &•£&&*# «f it*

iTHfl alHMiî t y? jj& ihmi ^®B^N (̂8Flli \ttrtrl ff*  $»$&# aOTHHf $&$&$#

fff %lH f*̂MW6f%jly8f1̂y' Wi? Hi# %!V# IŴN̂bBW

jffc nttfttnfr&t WfcMlteRtn ^  iSfinnHt AaBnPrVHll ’mlfll&A

tM» nalwfcaa## t# gggt tttfeyX A-XStiitoSi Utill W.jL̂ll **Ty

<WP fm iftĵ ii| sUkto9flfc®3UM6 ssSfesldbpi6Mi 0jf tt#fflt *1 JfrflifeWl.ih-% Hfi i*Sfl®3̂MwB &n 

,̂l JPWM̂feĴUSt Pmfc nlPm 3P̂ip&JLnaatiR

.«&** m  altesaqr 8F&*& W  f t A *  5M & *w h ^>*& f^  £1) *

p̂BlWWŴ iJMBWMMKKt ŜQP̂ENMld̂BĤ

jJIUmĥ i PSBilîP tiMfĉft Hb# it%' in iHwuwnlfr Hmk% %lw îtfe 1 'fflHliflh*

«t«s In i#$wfcliy4r̂ 3r#««» &»lwi&4*«« i* i*«rfc# li wan f«**i*£ tl»t ih« 

«or« <lra#4i* **#•&•*»& «f #tift«KSag
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2IB  tho a&teapt to  prepare 5-hydroxy- A -penteaal, am ther
3reaction ©f •*«  eaeewafcered. ite a a  d is tilla tio n

3of ill#  reaction m ixture from the acid hydrolysis of a -e ttasy- /v *  

dihyriropyrarie yielded am aldehyde of marked aer@ lei»~lik© properties • 

Iso la tio n  o f th in ' aldehyde m m  effected by "sa ltin g  ©uts th e  steam 

dlsitXXabe and extraction, w ith  o ther. th is  aldehyde ggu14 net bo 

d is tille d  a t atmospheric pressure since th is  in evitab ly  lad  to  rapid  

decomposition resu lting  in  complete o&rbonlm tieii* However, the 

aldehyd* waai p u rified  by d is tilla tio n  a t 20 jum. a t which pressure i t  

had a boiling  point o f 3&«*40fe* th is  aldehyde had an em pirical formula 

o f C endfem ed a rod 2#4~dti’direphenylhydr&sio®@ and a semi* 

carbasone. On the basis o f the analyse© of the aldehyde and its  

d eriv a tive *, the structure o f 2 , 4*~pent&di«£i®l (T<? I I )  me assigned to  th is  

substance*
x «* y m

f 8*  ?* »*?» «* e * * e i

e*a < ttw * by fiHa cho
5 d is t il'n .

rxz nx

I t  la  believed th at th e  ^.Vpentadlenal thus obtained is  of eis~ 

configuration since i t  was obtained from a cyclic  compound.

Xt was recognised th at the aldehyde to which m& assigned 

the structure of 2f4?»pen&adien8i eight possibly be a cydobutenal. 

Therefore, th is  m esturated aldehyde (V II)  was subjected to  ca ta ly tic  

hydrogenation with Haney nickel catalyst a t room temperature and 

2*3 atmospheres pressure of hydrogen. The hydrogenation was Interrupted
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o io a  o llg jh ti?  mam hfcoo %hm *&&&§&&*» eaioias& sd fo r %m

•th ja « a * M i  im a I t  mm s ^ t p o s o ib l* to  O btain jm ro

jarodooha by ' fraotloo ikl ^H attlii& ioo* Jftwrrtor, throw frontl® ® * woro 

o M a tw r f j (X )  k « .  # ( a )  * . * .  105- 125° ,  ( J )  * . |> .  125- 13< f .

fF o o tt® *! I  |S a lM  a fo llm  a« d id  fra c tio n

t  (* lth « i« h  in  o a a llo r w hich o o lto d  oh 105»S»1O6»5* * fM o

In rlfU h N i m  M o o tJ fio d  oo th o  2f4 ^1 n S ti*$ ta « î ^  o f &-

wwfcwlTeUUO•wgTOO* mm '"'IIUIill V« JuS»0*rJMKB» WOO |I* OjpSTOO Ilw a  X®TM̂ *-Ww jl

^  ofit' jpfpowod to  ho hho ôô î bftt̂ piwa*0î hoo of  m^oto! aioohb î

mstHMt PBP̂̂Mnd**̂£p|nk̂̂^̂o- oM̂Bwh tÔPpB̂B®Owtâwl̂ n̂f ol̂JK dC*j|̂oOT̂̂ŷ̂ B̂f-oOiBBi8(wOiOBHHPOiÔ̂

t t o  ay^O ^H ?! Bfr tiir nwta^ $ 0  ttO t OfJOOOdi#

Z9krfm£m&&mmk is  tho aldehyd# doriwottwo of batodloo# 

ocut therefore reach edth iwrftirtf awfoydride In SleXo~Alder

rood-! too oo oho**: iw&ewi

a&*> o in *

''O f -  0

CHO
f a' v ,  / /

t m
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m  «rl<£*ae« m i dot set ed fo r a 1*4- or *  l #4-a<Sditioa simm a© aldohydo

ocsald b# in  4&o otom d la iilla to  or In  l i t  fisom a o il ebioii

««a not stoan diotlXXabl© f m  tbo roaotion nixturo ©bi&lx&oO f  ro»

2f 4~pon tftdlooal and fdi^ylsjagoooioa broaido.

f t  w&o aobloipstod that tbo solid alcohol dbtai&od fe w

tbo ©rignard m m &Im  oooXd to  l~ph«myl~2*4-pooi«4.i«B-X*ol (X),

hydiogomaUon of th * js&oayl-

poatadioool which m i tal&OMt to to (X) woo oooooflfohod at roo»

tosq&oratoro ood SKI ofeflmgdMwo of bydrogon pvoonoro with latooy nkk«l

« • Uio ca ta ly s t. XooXotloo of tbo jsrodoei jimXdmd & pt«ayip«aata®ol

which d U tillc d  at X5£M,5i#/i4  on* mid roadlly format a ptanylwrottioa

wfaloh a d  tod at ?$*f# and a Sf>*dlM tr«tom w to with a oeltiag point of

47.5®, Fomraooa*̂  eopor&oi hfe&t l~jbooylf*o*&aod^l fo rm t a phoayi-

wrothan dhXeh malted at 74°* im f ^ f who® on authentic ooaplo of X*

phecylp«ntand~l woo propnroi by the emotion of beaoddohydo and o»

butyliaagnealua bron&to* i t  woo found th a t no oe^rotaHioo phonyXiaroihaa

ooold bo prepared $mm tbo oXoofed oaf phenyl loooiamito by operating
a

under irariewo oondhlowe** Ifcroarcr* m  %  5~didir©b»»*e&t« oowld bo 

prepared f m  ifco am&hw&lo wmssgkm of X~ph«i^Xpe&iaiidd * i t  was 

concluded therefore* that the ph«nylpentanol idiiefc vo» obtained by the 

hydrogenation of the pbe®yXpe«todieti©l# the prodbot m m

2,4~p*ntadi«nal m i pbo^ylfflagaooiw bromide, wo* net the onpoofeod 

product, l-p h w ^ lp en ta»d ~ l.

*  f t  i»  interesting to  not# tfeofc Fourneau reported the proporotloaa of the
phooyXoretha* by the notion of pboogeiio on l-phenylpentwi<a-l in  the 
preoe&ee of diaeifcyXaiiilii&e.
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f#fgr tm  imafcmmm o f r#*riN***g«*ests la  akalaial atraetar* 

ar# to m  tm aeeur «xrlag catalytic if$aft$v»aila& n ^ f  adl4 ©flagitious. 

I t  wm 9*mlm4m& it*»r*f©r«* tfcat %h* reaction between pkm&jmqfremism 

Im m te* and a jfc^saiadisaaX yisidM  (X) *a&

<llk.̂ kk̂ u4c. 4lfeSa4fe;̂ e ^Mrtfeaâ a SaAklSfeaWP atahuaAMtV l̂f' auaMtitb K̂MkJBl1s^aa^a^a aaa'̂ aaKa^asFap ijâ ^̂ ^̂ ŵ aasasapaŝ âajĵ p a'̂ p̂ŝ HCTâ ws ^̂ r̂ pwâ aâ  yypawiraaiy 1

*  f̂c \  a  *  ^a^^uiiK|M4aiiM6 â̂ katoftjiidte. -sqtijfr -’Vliî b̂ a -MaiMaitetafk ifc-sa jfit1

gtf jyjjjg f̂c-jjiiffrflfr-iSPai'i f̂rm Sa  ̂ ' -̂AkM̂AkL Xll imp idi-ea nw at MS mAr ■sfr iSMM- ap&aaslik ^  .-- <M»*lk̂ miMioâ i .-—.JWWÎ wŜBwWWP%p®*WHt̂  ĴfcJay aHBHiĵ B a4j9vWr ŝyaaŷayjjyaHff̂ lpifêWBp K̂WadjsWI ;jjpa£*̂aF- JEfWjP̂ŴyR®̂1

pyMtaiSSil**̂

Ĥ>— ^ OH

sty

( l)  a  Xj» 5 XHMMPrsSMŜ f̂flŜKt aP tllS IjydySSpyX yiPOfly t< r f ttU I  

p«B tadieo~l-ol ( O il) . fM s mfo&smm would yiv* 5-|»fe€!^l|)cBi:a9aol-l 

l|jN bN ® siisS S sB 6

................  j/ aaBMŴŷP̂ ŴNI- 4pBinaWp4:̂awiB̂jpWpi aaaHHPiaiPWIPaaâaaaĵ

x  m i  c ^ ^ r ^ ^ H - r C H - r - c H a - m

a t

0 }  a 1,5 raMtvaaaawast a t tfe* pheayl gmwp^ %& yield >*pfe«i3yl-2,4- 

p en tad lea -l-o l (X f) a te ts li a a tsM  X ssd  to  > * |̂ «i}ylpea& a£^yU X  

itpai lydrogeimtiom
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a t  X.|* w»£U2, V y p ta a U o l- t t t  (X ) by th e  r e te e tlo B  «T l^ -phenyl-a- 

peB tjB e-fr-e a -l -e l  (XXX>* A f  •t* t« 4  th a t t t t f r  a M d , (X ) i*>  

tot yle& d e liw e t «w 3*eX »«ay 

tm A  e a ly  *  (Z I3X ).

m a  . jh r f i  jnn»U !bM ^ ” 8 .. .,^  a * ^ n w v t t .

m  gh

x x x  i

tBfljSipjeijB̂ ^̂ hrâ ê *̂esî K̂̂ ^̂ a©â V̂'ii(i(wfa ''wwjar 

88
IX

♦

tt" i« M-rwwrn. w w ^ r^ irfii

XSX

(trace )

W**ty «*wVC( %mmX3t wHiBi <iraa©»WF On wBM FeaU& w» ©£ Q|Q]uvRb«ml •

I t  mould *e*» f t m  tfe* Smferan&len a v a ila b le  on th is  mark* th a t a© 

ccm elttnire p roof i s  p***eah;«l* th a t a  1*3 rearraagsiRemi ©£ th e hydroxyl 

group ted  ©cearred a&d th a t e e l?  ta  a  em ail eacfceat did a 1*5 r©~ 

arrangem ent ©ewer* Ih eee  m©ffc*r» d id  im»t hydro geisate eoatp letely  

th e  d la e e la  IX and 1XXX t©  th e  ^ fr e sp e a d isg  ph«^ylpa»t«nols * They 

rep eated  th e  abawwrptiea o f cm  »©lee«Xe ©£ hydrogen to  e h ta ls  a m ixture 

© f u B ld em tifiak le © le fin ic  a lco h o l* • le n a w r i th e ir  a lco h o l t©  

okheh th ey  aaerlfeed th e  etroetm r© 5~ph«i3r l-2#4 ~ p ^ ta d ien ~ I-o l (111 !) 

mas a U <pid» ubereae* th e  a lco h o l to  ufciel* me aeerih ed  th e same 

str e e ta r e  end ahtek t p a  th e ab sorp tion  o f  te e  m olecules o f hydrogen
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fttfto wyatoU atofct* to  «to* *Mf» MM®#* flft*  §9 «• (999 toato
toto tihS litoftM&ttMlItoMMjlijbtitfihttSL ftiM tfrt*ia ftM ■*** ISftti HMfr lift ^ îtljF̂̂VRNlMMiMWftPVp̂PllpVllPpPPIVRpftP̂̂â IftwP1

■UMtMl aftfaivtitok}* mn awtaMK m & tom lm * o f to# f t r r t  fegNtrosm too

,!#i* SwHMrifa#<̂ 6SlkSiM̂ isi3L mg| mmsmSmm tsjp SSSswBStiii ffrtf.%ftfli

9MI %̂ hH' JSfta&STftSk. â l̂L9̂ a3Lft®irl î l̂ yfilSSMKlNWB

iw  $ & i$ m .U tM ht  m $  m m *  w m m  m * $ m  %m* m *

0 ,5 2 9 4  $* r*̂ »ijNNi m s  a&* «f : qg& 2  $ w* sm t# 'jim im m m m m m  «*wi $*$»4*

0*4470 *# imp!**# «$*$** * * * » * * *

$•$314 | f  w m Sm to m s  A * * *  * t#  « m &b&l w*& mmI polot
0*44$© i *  m A M t if * #  r il*  *  « « # .» *  *  # »'

*M$ii&liMi ŝ̂ t' ĉ̂ff1 *

■Ml tto  rastoa* to * 4I*WEUM» ytofct i l  c* WW) f t 'to r *  9hnAm» 

im iu m M ,  t» .*. ffM ft ( i  * * . } j  * .p . 3 *» 9 t*.  tfcto *« to * to  M n U m iir
iMkî Jk JfaMNL»!(l#fk% A %J | A C  wbâ ŵ>4maA&jpHMr IM K  tM tft lip w ap ff^ l $ft|̂ ?%<M I l« l HWi ilW r W if *  ftn ft& Jftlftt

« t o t o t o lt o  $^%fflto «» S»*ftf % V t .n . *w * * &  fw toiitok , U03.
fMMki %  9t*4*l % « * « •. SmMm& cMtontonl, U J^ ii).
«.«!( f. ywpftMi «tot at# «r t*«ft01 Ml to **toyi fto to jp«to». 

9.4XT9 g . rwMtoto 4 $ ^  «I,* •  *  *  *  « » « .

$.toto<>pn«in*fl.m m a f*to  <J» s.)  m * rafSMRNl a lto  *  f f t  «mmm« of 

tm  t o t o t  fttto tto  totoito tor tkM  kw>». too n h U m  MtoUM
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l«WMfc iMHnritwriji M rnm ritm  *M h * t  «»• 2 ,3-d ib raoo i.tr*-
BlrtiniilBMIfciiiM mmmt m -«■ _______«wA4fclf .m M \^t.irt.fr.4 **>"*■ M iP  frirtlftfrliiMfr-flgMf*** ^THrfffififr„ 3̂H|Mt̂ P̂||̂ TpnP̂Tn# ^̂rŴP̂wfWifilWfflp- iW®

f * » i f . ' I f  «£ *  i f  t&« #m$e product

fMÎ Nwl % *%**# m&mw& oil** In #* ®mhP {0*4 « •)«  2#>©iteF«M»t«tr«b- 

hy4*apjrrRiM» i§  *» | i M t  %»& darkens rmtill? w$m mi%h

« » « M »  M l&$m$9ti btmk4# «&& ifcr tM »  inmmmo a» aa*l^l*>  

IWUi JMWflHPIMWt fCI Î SS

fo  450 i0U o f iw&J^fooloii 

IBti#it(NN|fll «&&*& ^ 4  iNNNt yf*f^ iffy  * W&$

»w«fc* * B«ay •& *•* « iM i «fctarS**, 27 f «» MT 2»>>41to«^«trM9Tir«p]rrMW.
jf «*- *P ĵ UM* ‘Ma*>l,h ifc i«i fL'dS'i ̂  Mila iM s^^kjb.^te.'AfciJI^r«a jMMbik J&iik ■■■ »— -̂-- — — - -AMMSF A JT W  wlWtiW  ̂JWffSSKIpw w* f̂ ^WEyy*» orofufcof, OfOKXTWU *3

tki* m t U f i  14 i*  £«£•«%*& %M. «n urn*# of wmm&m- Ini 

i& t& * f^ffeWS <tf HS23,. jfff^plN ff

JyfifX* fMO llOfi? f f 6 XiNl̂ 'Pf* fb  fffttt $iffppKil%lkflNN' H lf ITAff4iftt

4 ANNM®# ^Ximflbfltb iV f fffffltflf Of ffNffKliBfl iNftffi&f Wffi UrtMl

ooifiNLiiPrt. ourt f fpb *f ifffli yunp 4yf or o&siiniii 3Arff

MUI SffttflNMl IHfl4 l i t  ^ii^-filil-^ 't y t# l#  jlBS 4 * fC ^i4^Q^yNJN

hranwt.rtrtliyda^Mframi (8 i^ ^  b .p . 9fc-9i* (14 «m.}( ^*1*4752.

4M lr*l»« q>l««l aa«4 tm %BuH^Un e# 40.21) % 4*27. 7w nit 

C, 40^Mt WtUH H* 4*2% 6.32.

fl6f in  :4~r41ffH !̂iliiifif̂  ̂ ^y^yift f  ffmiw <NT ib is  foixLd Imi-

(^bslnNl Igr ifisfiSSifg i f  4fef anCTf imt,

Th» iir f f f iw f  fo r tb*
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of JM *ta»J*>l«*oototrAby4ropyr*»o **» followed u*iag 

■rttoyl olo«t>«a la  piooo «f.otfcgl oloohol. a W l yloM  (90 « .) of

«i>' * * • » » < > w r O w w *«*?*» wow w m  OTw -jmTVM w* w {£« wl

4 1 1 # W$ *  (M  »**)» X»4$3$» tkm fractio n

wktmh d t* till« 4  lit  |M  «*») ifta&iMftil onbstmtl&l mount* of

M m U M  fo r OjfetOjBr*

6 , 94.«4| *> 5 .69. yoawt* ©, 36.8*1 H, $.99.

* • * «*!***» o f «***» oU yloto 
f*«f*v«6 t%M I#  g* *ff ftfttta i i»  i i .  « f «*&*&«& m  *M«4

lt@ g* *tf HsJft mm%Um mixture mm

fm? Jtaftg* hmm+ &t mm $©o£*<i im&$ f&IJMftNMi* ffi#

ftffifftj ftjf. ft ft«ftr3^ yfffl#  H&tt

wftgft **̂1 tt* y»̂ f mtmm iNwggwiiSL

«ff tl»  mXmrnt} *Mm pmiteok wm 4l*t£&M*i f ltM  4 4  g» (4M)» &*$>•

193-W ^, l«fc47$. JSwOywJot eolaalsfcod fo r 0 7 8 1 2 0 ,1  C, 65.59J
8

K, 9 .44 . rm u t*I %. #f*m » S* 9.60.

I s m  teM &m  iw m  MO-MJ* mmmtotam* »llgfetXy
ft

lo ts  gmft m& tfe* ld # * r fe©4M»g fraetioa*
îi jfciik . ^b̂ K^hlfejbh& h ia u I iMi~niMvi-inir4 m mdP1 ̂ fruoflinChlft iiiftr<ft..ir1̂ — ftrfiftftTiwiXJnWR- wBSHpŜfcHMBBl s®8w|i3L̂ W|7«BMa w IMWWIIwlS® w*

kyrirogyrooo. Ib la  kt^Mur M U a f jBmHiw m«ui * itb  wmUw
ft

mwui ftft d f A^w4SlB@Wî l̂ l8fcft ftift

eWwtae*.

I t  Ik  « h  writ riwtfaMi to  U nU U  Um S aitriw dtete 

a-W*«»y-3^M,«»n> ■trotytooiaii goo.  tho f>i*p«r*ti«R of a-otlwwy- ^ , -  

rilkjriropyrooo w o oowMriwnMr o la tillfia d  writ tko tU&A i»prar<sA I f  tho
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o rig in a l aflHaonlaeal alcoholic so lu tio n  of 2-e ih 0xy-*>bro»Metrahydre~ 

pyrane s t a in e d  a f te r  f i l t r a t io n  of the asceoniuia bromide was refluxed 

with alcoholic  potassium hydroxide. 4 100& m&m& o f a lk a l i  w&e used.

tre a ts jf i t  of o£ther product by prolonged raflvudng with 

sodium ethyl& te, m akm  hydroxide or endian did not a l t e r  the b o iling  

point o r  rm frm tX m  index*

eomsEierolal sodium nethyl&te In 250 M* o f m thm oX wm added 68 g. 

of ^ m e tfeo i^ ^ b ro w ta teh y d ro p y ran o . The re la tio n  mixture was r©- 

fluxed fo r  four hour** them cooled and f i l t e r e d .  The nearly  quanti~ 

ta t iv e  y ie ld  of oediM  broM.de was w ell washed w ith e th e r . The combined 

f i l t r a t e  end e th e r wmshinii# were waehed w ith water* After d ic ing  

mmr sodium su lfate#  th e  eelvesifc mn removed m d th© residue d is t i l le d ;

1.4425* Analysiss -CalntKlgted fo r  0#X00pt € , 65.13; I ,  <M3»

Founds S, 65.001 M* * a s «

a t room tessper&tur® mid 3 *tM*pker*e o f hydrogen pressure proceeded 

smoothly. The reduction required approximately two hours fo r  the 

ca lcu lated  hydrogen etoefptlen* whereupon th e  hydrogenation arrested  

i t s e l f *  The c a ta ly s t mm removed by f i l t r a t i o n  and. the product

y ie ld  (23 g .)  o f 2*ethoaytetrafeydropyran# m e obtained* Analysis* 

Calculated fo r  0^%4%* C, 64*58; U, 10*84* foundt

th e  product was iso la te d  a® aboves b .p . 153-155°* n ^  1.4475
©

f© a eo la tio n  of 37*5 g* of

y ie ld  20 g . (51%) o f 2 -w thesy- A ^dilydropyraw ej b*p. 136~X3i , a2**

A C ataly tic  redeetlon  o f 25*6 g* 

of 2-ethexy-* £^-*dilsydrofp»e w ith 0 .1  g* of &da»* pXatisnm oxide

d ie t  i l l  ed |  b .p . X43~146@ # 1*4250* 4 nearly  q u an tita tiv e
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C, 44*a§| M,

Hui acid hydrolysis « f ^m hooytetrahydropyrane yieldcd  

H jrta q rp ia ia B a l which m o l&ol&tad oo Its  2f 4^ 1*& t rophe^lhydrasona. 

Cm  $ * •*  o f 3-^h#3^@ t3r»l^i^ypaaB# m s dissolved la  10 a&* o f 9 ff  

alcohol Which contained a fgw drop* o f concentrated l^drechlorte a d d .

Tbia solution m s fcoahod mm the o im n bait* fo r agapmxlaaioly on* 

mIn ttta , «bsr«^«i» an alcoholic eolation o f 2 ,4 ^ ta ltr^ e ii2 r3 i^ r^ r» *l» «  

which contained f  &rops o f oomMfcmhod Isy^foofeloris ad d  m i added* 

R«&ii»S o f tlis  reactton a&admrc m  eoaiinwed fo r ftm  nim ites* fits  

y d lm  2, 4 ^ 3 M t o f  f-lgrdroaypsnt anal crysta llised  

f tm  Ills  m M  rm o& lm  o ia tiiro  a fte r carefu l d ilu tio n  w ith m io r* 

ili«  pncdmt malted a t i f f *  a fte r m s recry st a ll 1 aation tm m  alcohol-* 

wotor* fhero m  no doprmslm. In  a nixed m Xting point ddarn&n&liaii 

w ill on authentic am pin o f the 2#4^ln ltr«»plu^lfeydr^o«e of 5~ 

hydreoypen&onaX *
2lA ttended o f $~%rdroxs*~ a  -oonlcnol* Twenty

grace of a-«tbo»y^ A^di^yiropyrano m  added gradually to  200 S t. o f 

« m il s tirred * cold gjf hydrochloric acid solution* The tin e  of 

hydrolysis mm- epiwmdhwtfN&y two hour* when m lly m  U p H  phene 

mo observed. the Ig^roAywio m o considered c o lle t  @d. The selw iiea 

mo osrafw lly m m fw lim i w ith 10$ eodtwn hydre&lde netng: phenol- 

p ltlo liiA  so the Ind icato r and thou subJeeied to  oontimons extraction  

w ith  ether* ffes solvent woo reamed o fto r drying o n r  sodioa m lfa te  

and the liq u id  leoldne d is tille d * There mo obtained 10 g* of a colorless 

liq u id  which boiled ever o range o f 10$~13d* Cl «*&•) w ith o steady ris e  

In  b o ilin g  point* The b a ilin g  point mo considerably higher than could
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8̂̂te6l0i6Ŝ:1IIWSti83WllifllSti6uMMd̂!t. % jM&lWMjKBWMPBI BPWW((IBPv3MWWB WKWJw1 vMWw' \ pMP̂^̂F

**• « , )  R« pur* pK ilatt •**&« «w <W* « t i i  tor fr»8tt««»l 3 1» till» ti« » .

Zi *p m n *m i w9mLm mm m m m m  WW&m IM  jBPPMRro wm%lMMg mm Jm s^^m

JBatWWtfMBflhlllKtBW«j«^^ .
AtHH. <e##iiwfcii Sil cnHBKAiNi *«*»'! wp p*jbaA ̂ 4^  &&&&&%&&&

i  .,

iSiBB BBBB1 BblfilBBft

$1mi n̂iwSSbB' ymff fjjî f -'î iBfl %m% winNI' $#i $$sifc #W9BdNi ffisn*

Brffettiffij|#f|i; | Jfe f̂f|ft̂ 'ffli'%!t Ifflr |$f H,* %l|1t" :̂ff|î B̂t’X̂.J!.<l|ti
BfcWdfeMMBfe‘3MMfcBL̂ #|tt mm dHfS* .̂l î to: j f c ; % & j M j f c

WsSB iflflK̂fclftBI WPL iiKlî Tijf̂ t̂ fe B̂ifiHHI

aufĉ AklBr .^ ^ A a il î 'tt\i 4fcl'Ŝ f̂cb t̂ ftMftdtflk JW0̂  <Sl̂ MlttMk

rnmmmMtkm  ̂ A*-***A m toritefeHli.’iM̂ lflPr '#*„.# .̂Imp,,. m& ikjhm pmp!PMtl «<fePMi *f tlfep- «fet̂ pliMto

 ̂ f̂c"4̂6 f̂eUMivt

t̂k̂ ftottfH: u u ^ b t P h , S b t t P

lf̂ |.̂ ŵ̂ p̂yŷ  pdfî  %|pi £S3»SfsSs |NNI' ^ jfjp ^ iii^ i $$%/&&■ f ‘j^Mf-^%

9 t UM mArmA toh* MU.«»l»tt tru U n i*  m t« »U«la*4t 

trm tA m  I . b«r. «to^ao* Cf-fcW^t l*to5<d -  * .o  c . 

r m u « t  13U to.ii. UA«3Jl& (5 -* !^ ) ^  »>*M®® -  1‘® *»
Fip»«y^»i H I. «««gr 1^ 1 M ^.liPi f^wiMM mm m»% ^ .*tillA ^l«,
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ra ira ttU ls a tie fw  fre e  abarolmte alcohol> tbe w elting point reee to  

176-177*, Analysrie* &al«wlet«d fo r s* 50.35* H, 3 .*4 .

Found* f # jo a i*  5 & *fi| ^..3M W U 3*8®*

owepeaeioa o f g* o f 2,4~|Nftiiadioaal In  150 ad.* o f d is tille d  waioi*

iH i safe joe tod to  i^dregaa&tlifta w ith $ $*. o f taaey n M o l no catalyst 

s i pww iew peretore sad o> pres sure o f 3 ei®©s pi tier 031 of drogea. i t  

th e  m l o f mim hm m # ite m  the absorption of hydrogen woo In  a i l^ t  

exees* o f t& ei eilenlebed fo r the redtteiion of M ethylene llwfce* the 

reaction woo di^eonttesod*. The O ftielysi woo ra n m i. by filtr a tio n  sad 

t l«  f ilt r a te , ^tieJt ooM loied o f 2 Xi<pld phases, woo extracted w ith  

3 portions o f 25 m l* o f ether. fh »  ether ejebraot woo dried and a fte r  

reaer&l o f the sclrest^ the follow ing fractions were obtained by 

d is tilla tio n *

Pra*tl«B Z * .p . 85-105® 3 g.

Fraction X I K p * 305*13^ 6 g.

Fraction « $  b*p* a g .

fto rw  woe a steady rio e  in  b o ilin g  point daring the coarse of the 

d ie t illa tio n  and no sharp fm o tiom tlo ei woo possible„ 4 yellow

2fV-diaitrepfee^lt^rdraa©nc mm prepared fren  F iw iio fto  1 by operating 

lo  the venal memmr* A fter reerys tsH isn iio ft from alccbol-watcr th is  

dertwatiwe m tto d  a t X05.5-*X©6.5°. This is  to  good agreement w ith tlie  

reported m elting point o f the 2 ,^d in itr^enylfeydraaio iie o f raXer- 

aldehyde (106*5-107 *5^)* iaelyeiaa ©alowlcled fo r 

C, 49.61) B, 5*3®* Pcwnds f ,  49-02* 48-92; B, 5.21* 5*45. Freetloa  

12 alee yielded a yellow 2#4~dii^tropfa«*iy:il»^ bat la  leeeor
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WMUttr thM # U  7n M « X* '

Tho g*.-«a|>h*kgXarctfc«a ®Jf a -M ji «3uw*w4 « u  g>r«fair«d fn a  

f M A t a  IXX. A ooXafcle* « r 0.4$ g . o f Frostian XXX mnA 0.70 g. o f 

OC-»O fh th y i lsM jraftato was he&ted <w» the » tmm ta lk  fo r **rs r« l admit as. 

A ftar eeo liog, $ m l. a# jsotrolotai *th « r (68-80®) w  odd ad *r*d the flaaH  

OMtfRt o f flo f^ r  «ut£LAA ftpan StSBWMMfei 1U I fffilO tid  larl* fM W Iip r 'H  jMnMW84̂ P i*^pp* spF^PF^^P^MnH* W W W g ll f lP m  J P P j f t r T j P ' T g S T i W P

f iltr a t io n , tli«  f i l l i p #  *a * eo&lod la  a t ty  k»l$u In

a tm  wfamb**, wfcito na*i&o~Xifc* orjrstal# # f tise c*-i^kfchyi*ti^tfeaa 

a t aN w yl aloofeol w  d«paait«a* A ftar & roa*y»tallltta tio& » from
a ■«

potrslooa otkor (to-ao ) tfe* derliratiro mfttod at 68 . <Ml|»i<i

CoXsoXatod fo r % £ % g iy it 6 , 76.6t» K, 7*47 . VernA* S, 76.71,

76.97* K, 7 .6 3 , 7 .6 3 .

Umi af ̂ aB t̂J l̂siswfclfcEtiB a t am m atk^tlo  o f m^m^X

il r rrfnnl trtu jay^^nr^ Tftof.iiirtr uni? f ip a pf. Hjwyii n it  a# (tuipTOwtlinii

flu p a iltin g  p6^BSr y%l.mi # f tlie %ii0rŝ afflffiktkyl' t

( >A ldohyia- A * o t m k y d r i d # }  * A #ol®fci©a o f 10 a*

Of 2,4-pontactIoii*! oaf 13 I* of m lo la  aobj^riio  la  60 4U of l*y 

toluome ta«  rm ftaaat f a r  f*mr k®s*r#« Ht&fcia an. tarn?, a  dmrk o il 

AoSHsdt to i2to $Hft%aii. of Hi# roiiaiAo® aJjEtat*## Uk# rmamtAaa

afacturo wss allow #! 1# fro#!  t#  ffttfffi towi^ Tatar# aa4 Hi# ana

doaaiod from tfe# i t e a  a ll*  ffe# to lu& m  aol&tion mm o itii

120 a l*  o f other aa f c ll« r# £  %# roasftta ofojm ight la  th#

refrigerato r*  a whit# *fg«$Jti31a* jsreel^itate (2 g*) waa £ep#sit#£ 

which mmltad  ok X4f*150** A fte r & reoryflfcalX I^tions from petrolema 

ether (0O-1®0*> the a e itla g  |>#i*tt wa» e levate! to  15>15A°* tk #
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O frtaiw * tw m  Wm vmmMm mm mpa*%agl?

I*  tfc* m M  ia  «M tm %  pm vvl+m  *fcfa»r m 4  m ft#r* I t  4i®«olv«<i

*# ««&* allot# maim will* #ff#rraa«*ft«#* KMl|«l«i

0#l«*«l#t#4 -$«r %  tiCM&f 1* 4«&T* I M b  4 #- 40*1$, 4 0 .14 )

»* %*aa# 4 *ff*

Bmmmk attm s## %» praparo t&« m M

4# Jmiaaltfa#'* inlulijifi"lilii aaammmfal

mm&&xi4m (©4 #♦} mm i^ p M  la If  #1« of m km  m d w tiiM  m m m i 

H n r tn n ili m * ##&*& m tH  am plat# e©l»tl<m mm

Hit 1% 10m

flifff# 4p too

ji>.IVV

mmM  fc# obtained

4

tii#  #1OcfaydQ 

tM #  t#'

f& *$ t& rot## in  t i#

«*$&• f t#  y*ilow  

aa# n#It#d  a t *

14# m ltia #  P®l«t m * $#£M t I#  

ttot 0# imriUEU*

ffe# w im m # o il

I # 'tO# aawial #!####* 

M »

& wrtnflma o f m M

o f I  a t*  o f

>*}• fill#  | # M  omX4 

rm a lts  mi analysis. 

t4# l i k m  m m & lm  i # # i  wm

inaclwtil.# 0# 

obtain *  M f^M ftUte#

mlvac&a ##4 f#o i#t#4 a l l  attas^i# t#  

f  m  i%« I t  wa« insoluble la  watar bwt
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2*4~pent*dlen*l mm& silw sr oxide l a  200 #1 , of water was

r t im A  fa r  eighteen km m  * t  reo® tem perature, f« a  graas of sodium 

hydswasid# sad 10$ <&# o f eeaeeofcrated a®ee®l& was fch«a added to  the 

suspension ild d i «##* changed la  appearance from brews to  black. The 

s tirr in g  m  continued fa r  another four hours whereupon the reaction  

m&xtmrm mm f ilte re d *  fh«r# m i  an odor of 2, k»pw&&Mm.aX p resen t.

The f ilt r a te  ### a c id ifie d  w ith  d ila te  n alfw iie  said, saturated 

with potass in* el&erid# m l extracted 4 tin es with 50 jrI* portions of 

other. The other entreat woo dried w «r aodlun an I f  ate* a fte r removeI

o f t ie  ed ro at ao p r o f it  mm ibusd*

the d a d : sludge ©btaiaed a f te r  f il tr a tio n  of the reaction 

alx tu re  one digested «m Wbm steam bath for I f  boor with a solution

o f  70 g . o f  aodiuss s a lt Mo iat iOO a tl. of eater* the reaction nixtwr# 

mm cooled and filte red *  file f l i t  ra t#  was acid ified  with concent r®t<sd 

hydrochloric acid# watftmMNl with potassium chloride and extracted with 

6 portions of 50 a l*  of ether* The dried ether m s seaportted. to  drpnessj

no product was obtained !** tbs ether ex trac t.

a solution o f 14*5 &• (<M £ m de) o f fresh ly  prepared 2 ,4~;p»iJtiadionsX 

(b .p . 30-40^/20 * * • }  in  50 n l. o f ether was aided dropwise and with 

s tirrin g  to  330 d *  o f an ethereal solution o f fhe^rlm gnesluo brcadd# 

prepared tv m  39*3 g* (3*3$ so le) of fe«*N #tauM * and 4*1 g* (0.35 sole) 

Of aagneslwsu The o f the aldehyde se&uiion was eeecmasled

lor a rigorous react!so# .after the addition o f the 2#i***p«s»tadienal 

solution the react!©® nta&ure was s tirre d  fo r ©n#~helf hour a t room 

tswpcrature. The Orlgoard conpiex solution which wee ch ille d  in  an
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1mm bath was deseapesed ^  the cautious addition o f 200 ad. of a 

saturated aqueous chloride so lu tion . The ether 1 ay«r me

separated and sashed Ihree tdUm w ith  ea te r and then subjected to steam 

d ie t illa tio n . #ha» the solvent had bees* eos$>leiely removed, the steam 

d is tilla te  see esileated  in  m mm receiver. The presence o f an aldehyde 

la  the steam d is tilla te  mm net detected w ith S e ltlff *s reagent or 2 ,4 - 

d in t impheraylbylr&stee* At the end o f tee hoars a ll the biphenyl, 

which aw  a by-product im the Orlgiwwd react ion, was removed the m aterial 

in  the steam d ie tilla tio h  pet m e cooled in  am lee bath* The o ily  

product se ttled  to  the 'hotton sad formed a yellow viscous gem. the 

water m s poured o ff and the gen e x tM te d  w ith TO m l. o f ether.

A fter hrjdag ever so d im  sm lfsbe, th e  e th e r so lu tio n  mm «o«ssnt««ted 

to  about AO ai*  and ttsm  so e lsd  i s  a  0 ry  le e  sh e e t. The so lu tion  soon 

s o lid if ie d  sad a f te r  th re e  hours of cooling , th e  so lid  m te r ia l  m s 

rap id ly  filte red .*  The eth er f i l t r a t e  was saved fo r  hydrogenation stu d ies * 

The gam y s o lid  product on th e  f i l t e r  m s  washed w ith 50 a£U o f cold 

petroleum  e th er (3 0 -6 ^ )*  T his served 1© remove wmk o i th e  gassy 

Im p u rities. There was obtained 12 .0  g . (6290 o f m h  5~|^© nyi~2,^ 

penfcadien-l-ol. th e  p a r if ie a iim  o f th is  product o ffered  sow® d if f ic u ltie s  

sin ce  i t  dsccoposed 'p m ire ss iv e iy  when exposed to  th e  atusaepfeer« . The 

b est of y s i i f i s s t i s s  was e ffec ted  by dissolving the product in

b o ilin g  petroleum  e th e r ($0-100°) and tre a tin g  w ith charcoal. a f te r

removal o f th e  charcoal, th e  so lu tio n  was allowed to  mm1 som what, 

whereupon a c o lo rle ss  o i l  s e ttle d  to  th e  bottom. The warm petroleum 

e th er eo la tio n  m e decanted sad cooled la  & refrigera te!* , la  a few 

hoars f lu f fy  w hits c ry s ta ls  of th e  alcohol wore deposited* m.p. 74-76°.
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150-151* <14 s»*)* 1*5122* Analysis: Calculated fo r CnHxdP*

C* $0«44S S , 9.82* M a rts  C, S0.09, 80.13; 8 , 10.O4f 10.09. The

physical constant*  reported  above a re  l a  good agreement w ith those
46*47recorded in  the lite ra tu re  ' and with those o f 5~ph«**ylp«nfc&n©l~l 

p r ^ ir d  by a series o f h M  reactions.

The e th e r f i l t r a t e  s ta in e d  f r m  th e  c ry s ta llis a tio n  o f the 

crude 5^ph©nyl—2, 4—pentad!e8s-l—oX was also subjected to  ea&aXy&ie 

hydtrefM ietien f r m  which mm obtained S-phenylpsftt^ol-X  bo iling  a t  

150-158 (14  an .) m i 133-134 (8  a n .), a *5 1.5024.

th a t th e  products obtained from  th e  hy&m gfm attm  o f pure 

5-|^eaayl-2,ir*peniadien-X-©X and from th e  hydrog^m tioa o f Him e th e r

e l  were id e n tic a l, -mm estab lish ed  by th e  p rep o sitio n  o f th e  phenyl- 

urethane o f th e  both o f which m&tedi a t  73*5° &nd

TSie

alcohol w ith 0.60  «*

•eraieh iag  the inside

obtained jmre and

$U5&21##* ?6.29| 3
There mm sse 

with th e ph«Byiur«tfeim 

fwotseoX-*!. 1 80* 

afftcrafafttto ii w ith

fo r  one 

o f th e  d e riv a tiv e  mm

o f th e  f la s h .

e f  %

a t  73 .5* . juoelyvlst

\9 7*47* Found* 0 , 76.43* 

depression in  a  mined 

prepared from an authentic 

was observed In  a 

o f I —1

by cooling and

fo r

*39; H* 7.64* 7 .49 . 

point determination 

sample o f 5-pfecnyl-

al—3.
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addition o f the anhydride solution, the reaction mixture was allowed to

fernim  too hours a t sweat temperature* 'to tor {$00 ad*) woo added drop-

wise to  t|to  n l i  shirred reaction mixture which mon beeas* viscous

mm d iffic u lt to  o tlr *  A fte r the carefu l o d d itis  of 14? ad . of ©on-

centrated hydrochloric aeSd* the roaotlo ii mixture woo a t mm d is tille d .

Ithm  the bensene tod toon esMred the *  -ben&oylfeutyrle aeid foswed

on upper o ily  lay er which s o lid ifie d  to  o . ©mat upon ©eeling* This

woo m ehanically filte re d , The so lid  n o ta ria l was washed

no th e f i l t e r  w ith ?$ ad# o f eoneentr&tsd hydroehlorlo m M  in  220 ad*

of w ater, th e erode product was dissolved in  e  solution of 110 g*

of anhydrous sodium eeifatttth# la  750 ad* of w ater and, th e  solution

heated on the steasi b a th  fo r  f if te e n  adm tee in  order to  hasten

coagulation of trace® o f aXw&l&a* the filte re d  solution of the

soluble sodium s a lt of t  -beaaoyXSnityri© sold m s deee&erlsed w ith

ellarcoel. i f  te r f i l t r a t io n  o f th e  charco®!, th e  es&ei&eas f ilt r a te

was a c id ifie d  by the adew addition o f concentrated hydroohlerio sold*

the p recip itated  X^N nso^thotyrle sold was fl.lt®  red, w ell washed

w ith  water wad dried a t "in  weeue** th e re  was obtained 172 g*

(9G£) of the In to  &©M tihiefe melted a t 1 2 # * A fter one re e ry s ia ll ia a t ioa

from water the product ed tsd  a t X2£a. th is  is  in  e^reeoeot with the

reported w aiting paint « r 127®W .

b) reduction of ^feensoylhetyrle sold to  oh curl va le ric  acid .

the procedure weed was the harfei** m odification o f the 0Xees&snsei&
4oreaction  • two hundred grams o f e*p* mossy sine was tre a te d  fo r  two 

minutes w ith $% hydrochloric sold* A fter deeantation ©f th e  a d d  

eo lation , the sins was amalgamated by immersion i s  a M  m ercuric
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s t ir *  Ihen the o f th e « U r  solution had been coiBpleted, the

m i s  sd&ttA was. deeempeeed idgr the esutio iis ad d itio n  of abso lu te  ethanol* 

the reaction adxtaxre woe eoeled if i «n loo bath and 500 mL. o f water was 

slowly added w ith s tirr in g  to  decompose th e  aleo&ol&ies * lif te r  ex trac tio n  

w ith 200 m l. e f other ^  drying over sodium s u lfa te , th e  ether and 

toluene was remeted under reduced pressure* The crude 

pentanol-1  warn p u rifie d  by d is tilla tio n ; f ie ld  I f  g* ( 56$ ), b .p . 138-  

(XX » » .} . the- product was fu rth e r  p u rifie d  by r © d is tilla tio n , 

b .p . 133-132.5 (8  o n .}, 150-151® (14 # * .) , a f8 1 .5 U 8 . Tlw®. pfaysiosa 

comstsntc are in  agreement w ith those recorded in  th e  lite ra tu re ^ *  ̂  * 

analysis c QeLculeted tm  %X%JP« 8,  80*44$ K, 9*83* Founds 

f t  80.21, 80*12$ « , f . f § ,  f * 44.

The ph-^yiurethan o f 5-phenylpentanal-l see prepared by the 

addition o f 0.60  g» of phenyl Isocyanate to  g* o f the alcohol 

and heating on the hot p la te  fo r one minute* Upon cooling, the- phenyl- 

ureth&n s o lid ifie d * I t  m »  p u rified  by reerya ta liin a tio n  iron  petroleum 

ether (80*100°), and melted a t 73*5-74°. The preparation o f the phanyl- 

urethan o f 5-p h ^ y lp m ta n o l-l is  in  contrast' to the observation of Von 

who could met obtain a c ry s ta llin e  phesylurethan o f 5-phenyl- 

peetanol-1 . analysis* dsOoulated fo r ® I# 3l 7 6 * 2 9 f  7 *47.

Found* C, 75.1*8, 1 M M  8» 7 .6a , 7 *66.

The 3 , 5*d£mi&n»bansoaie o f 5~phenylpentttisol-X was prepared 

lay warning 1  g* o f th e  alcohol w ith 1*3 g . o f 3,5-dinihveheiM eyl 

ch lo rid e . A fter t r e e to ^ t  w ith IQ  m l. o f w ater aM  thorough c h illin g , 

th e  d eriva tive  s o lid if ie d . The so lid  product was washed with 25 m l. o f 

5$ sodium carbonate and- was r© crystal 11 zed tw ice from petroleum  ether
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(8Q~X©0a )*  sup. Calculated fo r G l^ lg O ^ s

®# &M3* 8* f.®4* reeods C, 40.13; E» $15.

P reparation  eg". jgyptol̂ X * The aaethod of Bogart and
46*«-w orktr»^ was weed w&eiMS&y bensaldehyd® w*e roasted w ith a~feutyX~

aegaeaiua A M gpavd reagent was prepared from 2?,4 g .

(0 .2  ao le) o f nr-feutyl fereo£4e and 4 .9  (0 .2  stole) o f magnesium in  100

*U  o f e tfe ir. 4 aaX m ti* of 16 g . (0.14 a e is )  of .freshly d is t i l le d

beoaaldefeyds in  30 A *  of e th e r was slow ly added w ith s tirr in g *  to  the

Grignard reagent* tfee m m &tm . s&sfcere was de&ewpeaed fey th e  add ition

o f aqueous afflaonluai chloride* The e th er la y e r was washed several tim es

w ith  water and d ried  e re r  sedlu® eulf&i®. A fter rmmt®X of th e  e th e r,

th e  product was d is t i l le d ;  y ie ld  14 g* (& $ ), tu p . 122 (11 &&.},

1*3070. The b e llin g  po in t i s  in  a g re e ira t w ith those reported  lo  th e  
44.46

li te r a tu r e  * A oslysiiii C alculated fo r  %xil60fi- G, 80*44? ®*

9.82* Foosd* ©, 80*21, #0*13; M, 9.91, 9.72*
u

C ontrary to  tlio  statem ent o f Fouraeau and aeneM icefir^ who 

reported the fm m M m . o f a  |»h«ogrlerethao fey the action  of phosgene 

and diaetfeylanil .lo® on l^pheoyl|5eotoial-*l, m  ptoenylwretfesn could fee 

obtained from l-pfe«eyl|m iataool-1 using phenyl 1seeyans&e under various 

conditions* I t  was observed th a t th e  alcohol dehydrated too  read ily  

under m w  ^  th e  cond itions o f o p eratio n . Several attem pts to  prepare 

t i t * 3, 5-dialtrofe® 0aoat© o f 1-phonylpentanol-l were a lso  unsuccessful.

For purposes o f id e n tif ic a tio n , l-phenylpenianoX^l was 

caddised to  vel•repbeneKi** A so lu tio n  o f 0*83 §• of d ro o ls  oxide In 

13 s i*  o f w ater to  which feed been added 1 sal* of eonoentrated su lfu ric  

so ld , was added drwpeiee to  a w ell s tir r e d  suspension of 2*0 g . o f
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washed MiW Fil times w ith  water and d ried  over sodium s u lfa te . The 

aelveat was removed end th e  product d is tille d *  y ie ld  20 g . ( 47$), 

b .p . 1X0-112° mm.)* 1.5087. th is  boilifeg po in t corresponds

with th a t  (13®P/U wau) reported  by Bum esail^* A nalysis: C alculated

f e r  O xxM i&i $ , 8«M 4f it, 9 Found* 0 , 80.25, 80.22* 1 , 9.47,

9 .7 9 .

N© so lid  phenylnx^thaB could he obtained by reac tin g  1-phenyl- 

2-wcibyX1tmtaiaol-X w ith phenyl isocyanate wader, various conditions.

p rep ara tio n  o f  3-rh«nylpeata& ol-l. ftoepsyetiow of th is  alcohol 

by c a ta ly tic  h y d ro g en o l^ is ©f e th y l 3-phe»yX- 3-hydr© ^-^v& lerai e 

w ith copper chrom ite a t 2 p P  was unsuccessfu l, th e re fo re  th e  follow ing 

series o f reac tio n s was u til is e d : (a) p reparation  ©f e th y l 3-pheayl~3~

hydreaty-n-valcrat©  by th e  re a c t low between proplophenon©, e th y l bromo- 

acetate aad s in e , (b) c a ta ly tic  dehydration of th e  hydr«xy-ester,

(« ) hydrogenation o f the unsaturated ester to  eth yl 3-phe»yl~n^ 

valerate (d ) redaction o f ethyl 3-phemyl-i*-vaXer&te w ith sodium mad 

alcchol to  3~p«hayXp <sKb&n©l-X.

(a) preparation o f ethyl 3-p-b!wiyl-3-hydroxy-©*valerate.. Propiophencne

was prepared according to- a  m odification  o f  th e  procedure described by
68Fampel and Schmidt .  The reac tio n  was performed w ith a la rg e r amount 

of aluminum ch lo rid e  than used by these authors end in  th e  absence of 

carbon d isu lfid e*  A so lu tio n  of 300 g. o f propioayl ch lo ride  in  350 

d .  of dry bessene was slowly added to  a  w ell s ti r r e d  suspension of 

430 g. o f  aluwlnwat ch lo rid e  In  650 ml • o f bensene* The reac tio n  

mixture woe refluxed fo r  erne hour a fte r the acid ch loride had been 

added. A fter coo ling , th e  reac tio n  m ixture was slow ly poured in to  1*5



77

lite rs  i f  i « i  water* 111# ban sen* layer was separated sad washed

•u cceeslvelj w ith  w ater* d ila te  sestiam carbonate and w ater. A fter dry-

lag ifs r  sodium aw lfate* the solveat was removed under reduced pressure

and the propiopfceiieiie dis4ilX«d$ y ie ld  30$ g. ( f f f )#  b .p* 91- 93°  (0  am.)

mf® 1.5260* the lite ra tu re  vain# of these sexist eats are 115-120°
9

(21 am*}

Tti# procedure of s t censer, Brizm  &M laag e^  was used to  

prepare ethyl 3-|^«ajr3^>^dr<»^a-V 8a«rat«. F ifty  grams of 30 mesh 

«*P* *&&* wa« washed w ith 5$ l^roteroiaie acid, alcohol, acetone, ether 

in i dried  la  a % oisa fg#s#£#a&erg i t  was used lAmedlateXy Im  the 

reaction . F erty *ftv e  0m m  o f  the treated sine me# added to  a solution  

a f 90 £• o f prepiepheeswae la  400 m l. o f dry ben*eae* Twenty graiss o f 

eth yl hroffloasetaie wma the# « M i to  the w ell s tirre d  reaction m ixture. 

The roaoiion was in itia te d  by the addition o f a few crystals o f iodine 

#ad warss&ag. 1 ft« r the reaction had begem I t  eomtlnued

spoat&BeousIy sad an *d&l&£#mftl 92 g* of ethyl I r a n t e i l t l i  was added 

drcpwis®. the reaeilesfc mistake was then inflamed fo r two hoars to  

complete th# reaction* A fte r cooling, I t  was filte re d  sad 7 g . of 

saroaoted alas was reeovered* The hensons f ilt r a te  mm poured in to  

600 #1* o f Is# sold 10# su lfa r le  acid to  decompose the orgsno-eine 

eomplex. th e beaaene layer was separated sad washed w ith water and than 

w ith a d ila te  sodla* o^rhoaato eolutiG in A fte r drying over sodium 

e e lfs ie * the solvent wm removed ami the residue d is tille d * A forerun 

of 10 g* o f propics^aona M il# #  a t 11 >120° reeover«d|
fa rth e r d is tilla tio n  yielded 10$ g. (55$ based 00 the sine consumed)

o f e th y l > p h eay l*3^ yd ro ^ n *ira le ra te  feedXiag a t 140.5-149° {14 ## .) 

end m elting at 35-36°. th is  i#  in  agreement with the physical constants
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*opo*to8 Ip  8%*Hnwar ot

{*>  M , *  • * * * * «

o f 111 g . (g * f oolo) o f otfeyl > j^ « e y l-3 ĥ3r^yoasp*»*Yia*rat« 1» 250 «CU 

oT 8*p w yloti*, wfelofe o M o to w l 0 .1  g»- o f In d ia ** mm rofluxodU Provision 

mmm m&Am $o& tfee m l  m& m%imsfc%m o f tfeo wofcor fey using o water

OBlft'POXHMiifc Aik tfalk m d A f y<my huawt. A aa | | |*  At 4m4ŴPBIPPPB' P̂0Pp(iF4iSp̂BOFPBNB!̂FOPP̂̂w

«# 0 t t i ,  fif «&& OfeSIKNMMt.. felkS Pf*t«P eatr&&W£yt& fttfflftwbio vug

■fowNMl oof tfeo solatia** mm d is tillo d  a t ataospherie prooouro. 

ffeoyo wo* obtained f#  g* (#8$) o f tfe* oaaotorotod ootwr which d io tillo d  

A  264»272a .

(o ) ofwaorattoo o f otiar ^^ to a»l^ i^ i^ lo g at« .  1 solution or 84 g . o f

tfeo wgMAorotog oatwr* tfeo ^M yim tlo ii- jpwdoot o f otfeyl 3~i&«syl~>* 

hydroxy^n-valer^t*, to  f§  «sl. o f aleotwal woo oufeJootoO to  hydrogenation* 

iwoat tooperataro* f  atmosphere* preaaur* o f fey#ogow m d 3 g . ©f Baaoy

n iekel ca ta lyst w n  tlio  ooaiiiiiesia employed. witfeift on hour* tfeo 

calculated oawmt o f feydrofoo wm  ofeoesrfeod and the reaction arrested 

itoO Lf» Tfeo eaiaXyei woo rm m e d  fey f iltr a tio n  oat the f llt r s to  w »  

fra c tio n a lly  diotXXXod* ffeoro mm obtained 71 g* (88 f} o f ©tfeyl 3 - 

pfe«iyl~n -*al*ratof fe«$* 11 8-42#  (7  « *» )* «jĵ  1*4898* liP ia o  aod 

Mootiey^  ̂ r#|»ort a b o iling  point o f 105° (1  sou) fo r tM o  aoter which

4 ^ a m t  «iMp̂ fcpMA'Paiwaot- l u f  AOSMwdfe'Sfeifla'iat' &8ek]ftt ftfeOfê lltflC | jprv̂ WXVw Sqr BMreWMrjr w f̂eJWI*

t in  i l r a U m  < t..w tb .d  by Levin . and Hariur^® <nn  f«U o«*<l. a

oolatio ft o f 71 g» o f o ^ p l J^wBiylHc^wolorato la  3$0 m l. o f afeooloto 

oleohol woo mMmd dmpwdm* to  a rigorously atirrodl mmpmmdim of 

1®@ g . o f « « ils ft to  480 o&« o f rofloxiog a^rlosio* Tfeo oaoooo sodioA
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fh sa i*  iir so to n i by Hr* #» f©*©s#h teicUi

F«*S* '8s i8*»lii 33 ford© in abstracts 2k7

Sftjftrt Qr©&fii« $hs*ist*$r

fctiaorst Ffeysleai Cfc*soisfc;r7  s 4  IstfgM & ii IShaslsbsy

A. 14SifWlHi$,w inftpsiy hmm at&ds .©I1 tho stbfX# jjyvas® snfl 

îfayîySffiyywSiO SHi 8ll©8s ©liisisbry*

til©  y is ld  ©f bbbsiiiwi by ths sold hydrolysis

m i S^jhdihydfsp% m m  k m  km m  g r a a tly  lm$rmm& by % isod ifie& tioa m t tb s  

origins! prosodor** $aiaX$riis Is’dradpM&Iss ®f Xsd

to 1* 5̂«£&amAhyXsii» ©XysoX* Esdw&tiw mf !Msydr©xy$îisnal

yisXdsd wt&oh «ss jpurlfisd bgr isemyis o f  it©  felsolfste

FipsyittSS* was Is  good yio ld  by trea tin g  $~*®ia©-

y«atsnsX~l biaolfa&s w ith lydraferssiltt **36 followed by a lk a li.

2,  >*01br«®s©t«?tr«^dt*©^yrai9© was obtained by tfc* br&a&nstioa 

o f  2 , >-4ihydJTOf»yr®se« Tbs alpha b y«sls«  at©* o f t h is  subst& m e was 

vary la b i le  sad roasted  w ith aleehoXs i s  th e prsasnee o f  &oi«Kmi& or  

w ith a lc o h o lic  s o la it s s s  m i s o ils *  a loeh o la toa  ho y is ld  3-a lko3y-3- 

h ro a & t* t  r a h y d r o i y * Under th ese  s o s i i t l s s s  the sseoiid broolm* stow  

w*s in e rt* ^yirshaXogoastios o f 2-sIk©3tyw^bro«ot®tr®hydr©pyr&iie 

w ith a lco h o lic  p t o s i s  hydroxide le d  to  S-sXkeaty- ^^dihydropyram i.
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