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m> aiSfQFJOAL 

^15ia pi^.dii0tloii of partlaHy f»ed«'0@4 f«ma coai^unda 

froa tli® pafsat, fursn eoatoo'ima# >y i^uotiQn, ims not Mm 

gpacifieally in^^stlgatad* •&# sto-gl® ^mripl.® of swch a. 

2?@aattoa is tli® pr#sara.tloa .of asM 

from d;9ti|i^:rorauo4e ssM by reduction with so41aa amalgam 

or ©leetmlftioally*'. ' lomatsu and. :»pr@a«at- tii® 

eo^urs® of ®-f tmrtuml In tii# pmrnmiom of a 

»lok.sl 0atal5?-«t by the following 

HS OH m OH • ljt,a SHa 
II II (160") > II II (iao'>) V I I 

Ha yOGHO (65 atmr HO. yCOH^OE (85 atoiF Hg®. /GHOHgOH 
0 0 yi ^ 

(80 atm)\{133®) / (90 atm)\ <»0®) 

^ He- Off • ligO GHg, 
11 II 

/CJHG igOfl %av /OHCJ 
0 0 

Sia support tor this selis«e c^aisa from durres of the rates 

of hytro'ga-nat.loii of tto 0om.p3u-fidB investisatsd dxcept that 

dUiyaro-ftirfui^l aleobol was not ladep.endently tiyaro..3eimt@d 

ana It mkj well ha-re |ja©a a mixtur® of furfuryl aleoliol 

and tetr^ydrafwrfuryl aleohol* In m othar oases Mt# 

diliyaro-furaas bean shown to oceur as prod'ncts or Intsraed-

lates,.-

t Hill and Wli@slor» Ohem. J., 2^, 463 (1901)« 
3 loniatau and Masumoto, Bull. Ghom. Doc. Jao,, 5, S^l C19]K3). 

Cs.' A,, 24, 5718 (lf3^^ 

0 
s 
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partial hydro3©natlo% by Bmj aal Mams®, o-f 

CC#HgO-CH=:C[J-C I < la ©tlijl aleohol solmtloa 

witli plstlauia 9xia@ satslyst has led to r^sylta s«®wlmt 

diff#»Rt from thos© obtalnod by Gonplst# la^fS3.gsna.tioa» 

If til© liydra-ssimtion waa stopped at tfm aaaitl^n s-f tlirs# 

ia©l#s of feydTOg^a, aloffhol and son© x-tetm-

hydit^furylallyl alsohol viero formed, lo .pwr© pmdiissta 

aoiild M isolated when on© or twcj n^les of w©re 

aMsd, fli# aaxiaiffl anount of hydro^;en absorlsM was 

to 4*4 »ol#3,., y-tetraliydrofur'/lpropyl aleotel amd a lisp-

tsaMlol" b@ifig iorn^.M: fhks authors b@li®*rM It iiaprebabla 

tlmt dihydrofuraas wowM be ioolatsi-. 

§th#r -oondlttoss of reductiaii aiisln as aon-eatalytls 

ffidtlioAs# vapor plmse estalytle hydro o atlon and sp^ifle 

catalytic aetlon sr© Icnown to laaS to partial re-duction in 

soffi© eases*- literature on the F©diistloii of furan eoia-

poiKJds was sxamlri©4 with tliia la aind., 

llon-oatal.Ttlc. ^duotloyi. 

2-Ph;®riyl*>5-.a®thylfumri* aad l»^®ayl»5*furylpropaiie® 

Imv® bssn- redasad by the us# so^l«m and -aleohol to 2-

pli®iiyl-5*n®thyl totrahydro furan. aM l-plsQsayl-3-tetrahyAi^-

® 3ray and Adams, J. Am, CheiB. Soc, > 4^,, SlOl iW27) * 
^ Paal, Bor;- > 1X> 
® Sefflralor, Bor,, 39« 726 (1906), 
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Table I 

T-**~ y — 
«. Gompotmfi iReducin.'? A«?@nt t Products .. m. 
I • -1 • 1 ' • 
iftarftiml® iSloctrDlytic- ifara 
f • ,  i  a l l y  
i/J-Furylacryllo acid'' :Electro lytic-
i : ally 
iv^-Ftti^lnitroetlaylone® t Klectro lytic-
t { ally 
fStiiyl /5-furylaerylata® i Na-Hg in G^E^OU 

X i^rfuralacetonss^o 

I Mf arftiml&0#taa®*® 
I 

:Furfurylac@t:)n9 ox~ 

i/S'-Faryla@»lelii' ox--
I 
t Fury la, a^o 11c ac M*® 

t2-Furolc acid'*® 
s- • • i • 
•sl^rfuml phdnylkydim- ila la C^H^Ofi 
I ' mn&^^ I 
f Furfural tia in Oa%OH 
{ " •  t -
tFtarfural-oxlisit^* :; .tSsH« 

t 
I. 

/9-»Fu;rylpro-p» t 
' iaold. I 

^^Ftxryletiiyl-- i 
fiualn® • f 

Stltyl /5-fttryl- i 
pmpi'oimte t 

farfmr^la®9 ton® i 

yl0et04iioa#*a',71 
Blfurjlscaton# t 

f»r» t 
ylp@ataiicjrj0 i 
S'rnfm^Xhut^m*' t 

J •* /S-^raia© I 
iHa-H". in Csi-TgOHj r-Furylpropyl- | 
: : aiElne t 

tFurylvalorle t 
t I 
stto r@dtietlan s 

iKa-Hs In OHaOH 

sNa-Hs in OH^OH 
». 

tKa-Hs In CH^OH 

sSa-Hs in HsO 
« 
:Ma«H,3 lii HgO 

t Furfurylainino 
tand aniline 
Furf ury lami tie 

lo rMtaotl^g 

s 
s 
I 
i 
s 

« law, J. Chem. 3oo., 89, 1517 (1906). 
1 nZQI'so 11, "Organic J^^thesGs", John Wiloy and 3ans» Inc. 
K0W Yoric Oit-y* 193S^ Coll. Vol. 1, p» 306. 

*• falsaaoto. J* Fh&rm» S&c, Jai3«i* 48i ,•136 Cl9SSi* rs. A. 
Sg, 2354 {19S&U. 
MaMim and Sehllmtai--J* Flmna, Soc, J'spaa* ^23, ~391* 
400 Cl917),-if0* 4- ^724'# (19WJ 
fljuta, «!• Pharm. Soo. t^apaa. 519* 456 (1925)* A* 

412 
faiasoto~&nd""Hirolmslil» Soc# Jaimn, 44.6 
(3-958) ./^C, -A. |2, 3409-11910117. 
Carter, J. Am. Wea.. "Soa.t"50» 2299 (1928). 
Yoddr anS f^lens ;-"^B#r. "!I4« 3462 (1^1), 
WUllamsi -Cogpt. S^S* !I«R«.3..S.., 19^.A., 5S3» 
ls,^ k* isrffe TTOD^C 
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.respQati-yaly*. in. rim of tM# fact ttmt 

l.®nlc daubl® l^Ms «soa.Jttsat®d wltli a oaptofiyl ^omlsla l^riS 

mm mors aiiS00ptiMs to rstustlsa "by .a#tals and in#tal eom* 

Dinatlona ttian" af# slsple oi» oonju^ated ©thylenlo feoaSs it 

Is surprising to flM tlm.t mm0 mrbonylio aelds of fiir^ 

llstad .in fafol# 1 am not reduced "by apn^satalytics m®tbo€s,, 

fMa Mf b© 0xplPt.lri@d by trie dlniinltihod. aromaticity ©f 'iMe 

itM a.3?fl siibstStatta. Icj.n# of tiie ts-smpjimd® 

of fabl# I nmslesr i^sduotion with tti© »i.y©las 

sgQiit aaasKi*. ^ . 

l&bla asta.1 ©atalysis ia tii® j»#§tistloa of fumm was 

first ampl::3yed bf Bar^'fllini anxi i/'artesiar^^j®-® . ^ur'^nml-

a»ee«tyl~pyrrol© wm» in alooii»l solution 'in 

tiie pTBBQnm- of a pallttdl«® black catalyst.: ©a# »1« of 

liydro;59n was Mdod,-. lo rin^s reductlott ©o©arr©4* ^Faro.le 

asicl in mt©r s,®l«t.isii.. Iiydro-gaastes mrf slowly wltli & G©i-

loidal palladium estal s+, the product bsin^ tetmhyftKJ-

furolc ajsid*-®* /^'•f^ti^hydrofurylpropionlo acSd. aiay 
producQsi. .i'ft ggssd yisMs fmm the hydro^eiistion of xy-fu.ryl.-

•p»pic>nie acid in glacial acetic a© 14 witli ..a plstlnm blaek 

©atalyat®. /?-Furylacrylic .a.did dissDlvei in sodii® ear-

boiiat® m& hydro.'yQ-m%M la. t.l®: of palladiaa spoage 

•3k9 Barr5©llini and M&rt©3laaa,- 3-aza, chlm* ital«.t 42 (2) 
417, M7 (1912). ^£. -A. 2i^T^3 (1913)3^ 
Wiaafiaus aM Sor:5®» 46« 192? (1913). 
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y^-tstrsUfdrofiiiylpTOpiQnie a.eld^'", ?\Jtrfurfl al-

Gohol and ftirftiml hB.vm hmn kydLrOfjefiatM without a solvent 

"but fraqiaaat aadltioas of f»3ii oatalyat Cpallsaim on clter-

©oal) w#!-'© n0O#asary to C9iapl»t» the fei'drosQimtloas in fl-re 

days*®.., I^irfiirsl atoat 30% of t^trahydBSfwrfwuryl 

-aleohol., Alao-.,, tim #f 'fttrfurjl •a.leoh^l to 

watar a-ttsp®»sio.ii wt-th a colloi(3s.l palladium .eatalytft wss 

&x%rmm9lj slow,^ 

U:SK!m th© €e*®l©^axi by Maiaa*® Qf tiie platlfwa oxM©-

platlmiffi t}laol: eataXj'-st lt..s «s® Meam# mom ganaml tiian 

tbs more dlffloiiltly ^r@pai»@A noM® m«tal sat&lysts, Kauf* 

wmnn Ad'asis®® first ©mployad. It 1ft tim fumn i#ri©s, the 

roduotloft products of furfural b-sln;, msst ^xt^nnlwelj 

9tiiAl«d» It eoiiM, hB siffiost ijMantlta,tlTOly hjdrasemtM 

to furfuryl aleohol wfilch In ta i .was lijaroseaated "to tet'-

mhfdrofni'fmyl aleofcolj> l,t-^p@ntma#dlol, 1,5-pentsnediol 

aM a^aaajrl aleolidl, fli# ,yl@Ms mmr® ia tli# oMsx' sifsn, 

miQii the lar-:;ep fFsetiofi t#ti*aliyATOfurf«3:'yl aloohol, 

Furf«ralao®tas## fmitiiii., fiirol,0 aeid^ #tliyl tumB.%% sM 

/?»furylaerjli0 asld vere hydro eir»at«d. with iwieli thm bbm^ 

refiulta* fttroln and furfuml se®ton© w®]?® I'^sadlly hj* 

drogeaated to tlis ©.ofrssponAing eatuimtsd aleoliols in sood 

jieMs. FuTOie asM was stewly h7dro.-5aimt@<l to 

Wlndaus arid Oalcier, Ber,, 230^ 
i8 Wionhaua, Bar,> 2I, 'l356 (1920) , 
j-® Adaaa and Ghrinor, J. Am. Chain. j3oo., ^ 21?! (1925)* 
®® Kaufimrm ani Mass# Am. gheia, 3oo»«'^5> 3329 Cl^S3). 
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ffiole of Is addsd., lias p^intsd out that 

th© sol'Tsat w&y altar the s®wrs« of a hy^ms^aatlon* S^r-

fups-laestokiia lijdTOf5@nst©d by Maias» methocl undergoes ttiir^# 

©omrjetlns reaetioasi (1) addition to 0=0, (2) addition to 
Q 

-•S-, aM C3) ms.lal fixation* 0'^# mis o.f hydro son ms 

ad€©d to fur-^uralacetona In petrolouTa et lOi',. ia etl^l al*-

eotiol, aad. In «tfiyi ae#tat«* fh® yl@M of 4--»fu.i^l-

butanofB#-^ a.M ths lai^ast recovery of dlstlllat© wrnm ob-* 

taia^d fTOii ,tiydTOg@nattoa in petrolewm atba'r, so tlie first 

F@aotio» la frnm-mA, Ittoyl alcohol favored rssiniflcatloa 

as lndlcatod by a lew jflold of 4-furylbutanons-2 ai^ Isw 

total r#eoTsry. f!i# t»tal mmwmrj fmm tfm&@ iiydrogana-

tioas wlta on© «ol».af liydro^en was @ to Q7%* an^ ^ t© 

651? was Mdntifled,. Indlestlag tlist til©, Ions mmm 

e0-!a,plex. 

E-afyione®^ lis.fi raad# a mth#r extsndetl stuay of,the 

'itj4»s@natlof» 0f tm^ &QTt.t&%lrm wliSoh ln@lwl,©s some thi^®9 

dQ2©ii comp3und3. the results In a, fe* eas-^a appear to b# 

at Tarlanoe with tl» fiadlass notod. Platlmm and 

palladium eatalyits In r&rlous foms @iap,lo3r@d„ usually 

ill icotia .aai€», s©«tio- anhydrida or @thyl 0tli©r 

13ie mt© of hy€,ro(S#natlOR of a fa» coffi,|otaid.s was detemln##, 

Furyl«tiifi®as gaT© a sisotli hydro .^anatlon earv© w dcli in-

die&ted slffiultsmeotts lij?l.j^g»rjat3 of rini sM olmln wh0r@as 

»* Adlcina, DiTO&y a«d £» to* • 51. 
3418 (1929). 

•®s Ijawlon^i "J. Pliam. Soo, Jaijan. lo,., 515. 1 (1925). 
A.. ao» 4i^ dhSS. Z^irf: 96. I, 2376 

W25Xy. 
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til© tiyd.fs-smatlos for gstyr©tt# stowed a distinct bi^ak 

at Urn ^Int o:f addition ©f om m&l& of hydra ^an, indicat

ing eoaplet© aliaifi satufatian prior to nmlmmr rattt^tion. 

/g«Fiarylrcr_ lie aeid gsT# a tmrititatiw I'isM o-.f /?»furyi-

proptoaiQ: mid oa tlis ad^'' tlaa of on® oola of .hydf^gea.» 

The- mmpQwO.® 3ttt€i«€ WBm gim.iifea int© t&ur QlmB&m ae-

eordiag to thair ©as# o^f iiydi^.-jonationi first, sorpounSs 

im-riag or GHss in the alpim-positioa. ifuryl-

©tfxylaas,. furfiaiml &e@t0n®» furylohoftjlmetlmtt®,, and. fur-

fui^ri aleohol) wmrm tfa®- im&t reodllj ssqoiisI, oos* 
9 

pfomids hrnvin-^ th# «d«-. group in the alpim-jesltioa {furjl 

ffletlajl fe@toji€i, fU3?fl phenyl ketone, f^iFil*. &ad 

©thyl w&m mmwwh&% l«ss jrasatiiy reduoMi 

third, furfural and its derivatives; fourth<>. f«roic aeid 

aad ita darivatiTOg (etJiyl fttmat®,- /? (f )-»itr©:-

fUTOia acid, aad dehydromucic soid aafl its dimthyl ©«t@r) 

w#r® roducocl with difficulty. In- ©seh esta® the saia pr0i~ 

dust was th# tatmhydra d@ri«tiir@, g^,5-Ma#t!iyif-uran'-3-' 

earboxylio acid, 2,5-diphenjl-furaT-3~«s&rtKJxyllG aeid, md 

,2j|,5-aiphenylfuran~3,'^^~dicarlioxylia asid w#re: not r®dueM. 

F^tpaa d#ri'?ati¥'#s aontainins ,aitro^©n may, arMtmr-

ily, bs tr©at®d at th# saa^ tiii©» 

Fttj^l©tiiyM-ffiiift«*^"® aad fu-t^lp-ropylamln®®'* ar# m&.wQ®d. 

»'« T^amoto, £, Bm.ra. Soe,, Mmti-*- 48, 3^5 £'g^ 4^, 
2g., 3162 a92Wj7 ' _ 

»•? Takamoto, ibid, 48, 686 (1928). £"c. A., 2^, 38? (1929)17. 
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platinum oxivlo aad at atisoDD'ierle pr@sa«r@ to 

th®- ^strnhfAT^oturfl ti#riTativ©#,. On 

Hydro:*,enation at 'to t.O itn^t ipmm& prmMtxm- tli» rings 

•am ruptm'^A to- fowm r-li^poxyii^scylsala# mA ^-liydKsscyliep-

tylaaiu®-* TOspeetiTtly. flals affoM# & ^xmplm 

of tha effect -of prsssiir© on th© ease of i^ydr^s^-satioa, 

Williams*®**'* 1ms bydms-eiiat-^d ftii»f«i»a,l .oxi!a%, furftiryl-

aaln® and fuTOnitrll© la mrlous and with mrlous 

plstlawa: ai^ palla^tttn- catalycto,. Wurf-mmX oxlae la &•&©<>« 

Imt© #t!ier tm th-® QTO0;#na© of pallaaitisi. on ^eimraosl Is 

ii^:TO.g#aat©t tQ aifitrfuFylamin©., In -as#tlQ sold solution 

til® .prodftct. Is ffid»tlj mm%&r soluble T>mmin» wl-tli so-m# pri

mary 'In alcoholic hydft)chloric aoid soltt-

tloa.jf tT^ of frliaary furfurylafidrx® aat. 17^ of prIiBarf 

•t-#trahj4r@fttrftti^lmain-© a.» ia&lat®l alo-ftg *ltli soa# na-

MefitlfiM «t&s-tana#s.* IrSnary fmrfwflaaiii# 1R ab-soluts 

#tlidr with tba sam.# catalyst 4o-«s mot li.j€TOsen^t#| Sm glaoial 

acetic mM ^^It platlaa® oxide catalyst It is In 

alne !mufs to pfiimyy t^trshyafofurfiij^lteiii#, with 18^' 

«iieMn"';ed. Ia- alaoholic hydrocihlorls a#.M solMtion wltli 

platlnuTP. oxld.# oatelyst 8l;t of tho reduced msiln® Is fomed 

• to tlia samm tlM- wltli 1-^^ tMehaiig«a.^ In -alecstelle 

chlorjc acid aolutian with loalladiua on charsoal eataljet 

l5«t 45^^ of tha rsteoM' amino Is ©"btainQd la tiiirt##a temrs. 

«« Wllll^a,, 60B, Sm9 (1927). 
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with a 4?" of th#- orlgliml soapom^, Pumnitrll© 

In .glaelal ae#tie ael4 solution with pallMlii» on charcoal 

catalyst .glTas r@#las Itit In aleolmlic hydro6hl0ri« 

aeld rnlxAtmi gooA yl@Ms of primary furfurjlstalns sm 

fomiid* ,41ic^il dastmys the activity of the eatali-ats. 

Hydro furmMe iiyar^gtoited "by Mmms* mattod yisMs 38^ of 

trifwrfuiTlasilas®®., Stbyl 5-*nltro*a*fuK>at@ laay be eata-

lyticallf redu<s®a to etliyl 5»&a@taffilaa«S--fu.roate®9*- Tii# 

tesartmitnd m&Qt%on tms h&%n applied to Vm aeid ohloj^ldes 

0f til# fumti s#rlafs with suooass, 4-^a:i*l30ffl#tl»xy-S*f\ii^yl 

©hloPlt© ia'dry xylsa® Is iiyiro.seoatst la th# presene® of 

^allsdlum Qn barliffli tulfats t© 4»earl30a®tha^-S-.fumia9-

. In. mntr&at to ths- tei^ensi®^ already aot©a wltli 

athar eatalysta ^ platl»«a eatalyst .aetlTat©^ with 

pallMotts d'ttlorM© pm&mm BjXr&n fmm th® .liydrag^atlon 

of farfui^l aleoiiol Is #t%l alodhol solution®-® ,, and m 

pallsditM 0«ld#*pitllaaitam feMefc' cataljst aaM&m fumn to 

t»# lifdrefSSiiatM nearif t-Hantitati-raly to. t^trahydrofui'ari'a,. 

Ta.p0r. Timm ,Hy;a:is3:gaimtlon, 

Fsdoa ^and fontl** mw.m th& first ts apply cat&lytlo 

a-ilman and Mak^jr, Iowa State Coll. £, Qcl»* % 193 (1931). 
CJilitaa and ifri.^ht, ¥Ml'>r S? ... 

»* Gllman, Surtnar and Sjaith, J. to. Ohm, 3oc.> 5S.». ^3 
C1933}* 

*8 Zelliistel* .fmck^aaarff aad faotenao'rff,. Ber,, 6781^0 
{1934). • 

»« Starr aai Hixon, J. Chem. 56* 1596 (1934). 
a-^ Padoa audi Font!. Atti. r, acoa4. Lineal, (5) • IB... JI«. 

610 <1906). *• 
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to th# of furm d«rl¥stlTss. fimy 

pamed ¥a?ora ot&t a niokel emt&lyat at l60®» 

Th® main p o o&t was fiirfuryl aleohol, whieh iiydmg-@natM 

ia t«rn tn© a«.ia© method, gavs sjliran,. tdtralifdroeylvan., 

cL'»M©t!iyl-R«lJMtfI alCD-hoI and aeitiifl propyl ketott©.. At,: 

lil^QT t®ffipaFa.t«.r©s tie i^rodacts war# furaa aad 

sarlion dlo-xide* . Prlngshsiffi ««d iotfe®® h|f4itJSomt©d .fttr-

f-tirjl sldd-tel QTQT nlol50l at. ITO®* .fln^'^n , b«3l.d#s ths 

Mgli#? I»ill.rig f met Ion whlcfa eontaiasa msimhydTOfarfu^l 

a.le.otol,, fama and mry saall amoimts. of sylvan.* Rotates 

and Fujlta*® pi t-ajn^cl ftarfuryl alcohol to ;stAer with 4 to 

3% of 2-.:l3utjl aloaiml fmia lat# hjdFosenatl^B ©f furfural 

ovar niofcel.at 130-150®f wM.ls Tan fsursaia®*^ and Brown., 

ailman and Van P©tira.®»9« fotiM oaly aloolaol In 

sKjTOts w;p to 5^ emplofln-s r©{lu0M tsopps::? mid aloMal c&t-

alyots at t#ap3mtur®.a of ITS 'tO' 275** 

Faryl#t!ijlssrljln^l 'tefem.vas similarly to si'^^ a-

.@ty of pmsineta.*. As 0xp#ct@d the main pm&mst was t#tm-

tiydmfuiylethylcarblnol aacorupo-nlQa toy Issa#!' asoimts of 

dlprapyl k@to.ae:;sif. a aixty:r@ of ci«Cg«pr©.pyl.)fyifm ima ou» Ca-

propl'l) t0trahyij.i^fmmn,f aud' a very smmlX motint of a glycdl®®, 

«« Prlnsshaim and Noth, Ber., 114 (1920). 
®« iQtak® aad Fujlts., J* SME- Japan, 55^ {1930). 

££• 3649 (T9iTfy^ 
fan Pdurs®, Froo« Iowa Agsd. Soi«» 37* 225'(19^)» 

s« Brown, dllsari am 'geuraom. iSwgt 3tetg> 8oll< £- Sel,, 
6, 133 (1932). 
Douris, Ooffi£t» rend.« 15T. T22 <1913). 
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Fmm -th© ajdTOgeaatioa of fumi.. at 170^ ^ursuisnsa*® 

Q:btala0<l totr .hfdrotumn with mmm -̂btityl alcohol sad mm& 

h.jA:rm&rbom:t ,p»baljly a afntuTO of toutaa# :and sthazi®* Fifty 

Smiia of fuk^n flaMM 6 gmtss of tetmh^drofumn f-mm a 

total roQOYBTj of 3% grasis of liquid pmdmta<» A nlsk#l 

©atalyat was eiaoloyed* fbs riia^ tsmpsi^atuip'e aQUssaaiy ^fO:y 

the nlefesl catalyst to b^eone active proM-bly aceo.mts for 

th© h.ydros#nEOlysis obserrsa la their* use slfte© a siaootli 

hydj^s^aatioji of sflTaii vapors to t@ti»alifdmsyliraii 1® ob» 

servsd in th^ .following wopk,.-

Vapar: pirns© hyi.i^s©aatloas with sotals of tha plat-

%.mm six^uo a.r©: irifi*0qtii?ntly employ##* Zelinski aM 3GII«1-

kin"*^^ Imv© #mploy@d om of tli@ least mtiw^ of this 

naaelf# oseIuhi^ in tb© mi»r plmae liydr^g^aastian of a^l^an 

and oompar«4. its aetivitj to that o-f a aiailar platintttm 

catslj-at.*. Below 100®, 20^ plmtlaim aetimtM charcoal Qr 

10' platinized sstoestos iiav© vsrf little ^.ffect upon 8,ylvs« 

vapors, At 163® a four fold rspetttlsn platiat® se-

ti.mtM c '^reoal »s.ultM ia a slxtiirs- of tetrsiiydrpfm'aii,,. 

t9trsliydros?lvan,.. Mtsii#-2-©l and p©ntano-a-ol» SylTan waa 

v^B^porlmd at Mid eappisd oir#r 25^ osmliMi aetl^atet 

as-bsstos by & etm&m of hydros&a* On rmpQtj.tion th&rm was 

littlct simns® mimmtim indexj faex's-ffisri! th& hjAms9n&^ 

Bour'ui:^,non. Bull. Soc. Cliim. Be3^,, 22, 89 (1908). 
Zsliiiski and "^ohuikin, Comx>.t» rend. acM, sol* 13«R^3«.3»«. 
StS.,. 60 (1953). .£"0. 
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tloa %fas spacifle and eo®pldt@« fit# produet .<sonslste4 

wliollj of tatrshydrosyl-ran* 

WmnMx09:» 1^f%9#ratur^ • 

k<SQ&¥&lns to inforffiatioa furfuml may be hy

dro/^snated tiiia#p pre'ssurta ot SO t& 100 sjotanfis at t-tmp-ara-

turea of 50^ ts 190® mmpXofiMB a nick#! oatalyst*®,! ana a 

-hl;Sli yl@M @f %®tm!iydrofurfiu?^l sloaiial la clslraed from 

th# hydroT^oflatlon of fttrfuml. ©wr a sttpp»r%«d nleteal 

eatal,yat*«,' of 4o ts 100 atsos-pheras and tea-

psmtures @f 100 to 1.5©®' ar# specified, At tsmpemtur^s. 

lilsh#r tfean. 1^® mixtures of p^ntanediols are foroiM^ 

A nijmbar of fttma dorlvatlves 1»6n liydi^s©iat#d 

hf Mklns and ^s-workers, Furfuryl alcohol In the |}r@s#jie® 

of .a e<5pp®r: ©biisalli© ©atmljit.., a.t 100 150 atisjsphter^s 

pmmixm ami 150 to 200^jivea 70?' pontafje-iiol a, 10^ 

H-aiiyl alcohol, soma tstraliydroaylvan, aad so.-®# t9tf»atiydro-

furfuryl aald was not attasksQ imder 

tliass eoaditiona*. Dlat'iyl farftiml aoetal, %lm In" 

.fluatics© &f & supportM ftlcfcel oatalyst aa<a a pur^aioter, 

giv#§ 75 to Sof .of atetiyl tetrshydi^furfw-ml acetal^®.* 

S, I."clu i^nt de I^JenDura and 00», Brltlsla pst«iit 337#29^. 
A., 1844 (1931)J7. _ 

*a PicnKjallar and Jo Man, leiTaan pa.t«at 555»405« L3»* 4*» 
5102 (1932) T*"* 

Adkitis and Connor, J, CheM.-- Soe«, 5!^« 1091 (1931)• 
'S'S Covert, Connor and A^Jklns, Ohgm. Soc.« 54>. 1651 

(1932). "" 



www.manaraa.com

Momal priimry allphatio aiila®s ware fouM to to# the 

pit}i»t«ra» a promtsr ths product was tetrafeydttJ--

furfiiryl ©tliyl A aolaeule wMcli affoMs, the paa-

sibiltti®s tit rin-f or ehaia saturation# rMastloii of tii® 

fmatiomal liy<lras@ftol.3rals of th® rtos ©r eimte 

Is afforded in /?«fuJ*ylser©l@..la* fhis w«s- hyarogsnsted in 

tha pr©as»ce of nlek®! on ktesslsuiir# Ban«y aleksl, and 

eappsr-ahi^silma oxM® cataljsts, Tim pTOtimets dapsM u^n 

thQ cataljst ©mplo-yeKl aad t.te tsmpsr&tttra as illu-stratgNft 

Ijy the f^llowlag tam©*** 

Table II 

• -•-T 
;f ,, Sfttalyst : tui^ J Pjro'ducts f 
.1 , f • 1 

#n Kle80l..^>XAl:ir :160® j J-Tetr'ahyarofurylproo- : 
{ t anol W and 1,5-131- s 

J it Dxoctahydr^lndeno 33%i 
tW&tmf nickel !l60® t3-Tstrahydrofurylprop- : 
s I t anol 65,€ - s 
llte©j nickel s23® :/3-.Purylpropionald9liyde j 
f -l -f: 46^ • . t 
|.Gopp©r--0tatjffllum oxid0jl2O--175®J3-FurylpropaiKJl 72% i 
T ' .  ,  -  .  . f  J . . .  S  
sOopT^ar-olia^mliisi oxides200^ tHa^tanojllola 49^ , .^ . i 

BttMlcfc -ted Adfclns, £, Asi> ChQiB« 5S£*» 2^* "^58 (193^)* 
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gxpssassfM. 

fke partial h,ydro30nat3.oii- of ftima was a.tt©spt@4, 

©aployirv^, Adam.-'.* platinum oxide^® aad Ismjr alek#!*^ ss 

»:presQnta.tlvt3s of ttis noble metal aM iraii s3ro.tip eata-

lysts. The hya-r-arjemtiofia- »dr« mrriai mt M mt Maas 

typ© hydra ̂ ^natlon apijaratus^-® .at approxlmtelj 3 to 6 

ataospliares pi-acouro, 

file rmctlaa iiilxt;ui?#3 w:eys fmstlomtad, a 

aistillatloa apimratus- of the total coMansation partial 

tak,.e-<jff t js>«' with 33xl.*-4affi, -pacicad aeo-

tlom p&ofeed witli glasa it@llx^®» A aoiible Jaokst with 

hsatlJiiS cail in tto anawlar epaoe was 

flia fmmn us©a was pr©i»r^ •bj' tlie €#0afl30xjlatiatt 

of ftiTOle aci^ mmordlnz to the directions Qtf a-llsian snA 

l£>itslniaii®® aad .imd t&e foHo*i»s plsysioal canstants.! b»p, 

3-2®I 1*41621 d®|^ 0.908» 

H.ydm:^anatloii of Furan> 

AcQti0 aoid golif®nt> Platlmaa o&talyat.. 50- s-

pOfPtlam of • fiamn.# m&&h. in 100 o©» oS ae#tie 

Adki ns, Am* CMffl, Soc«» 4116 (1932). 
4® Voorli<393""and Adaxno» "Organic Syntiiesoa'i John «'ii©y and 

Sons, Inc., 1932, Ooll, Vol. I, p. 53, 
Wilson, p-aritar and Lau^hlin., £, QiieTB» ^55> 2795 
(1953). 
^-ilKaa and Louslnlan, R0O, traw* chim,» SS»- I56 tl^33}. 
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W0:m .tsydro'S^aated md eoilbln0-d» sraai of platlnma 

oicid0 was sii|>l0:yBd for all famr riais.* fiss liydrog^iiatloRs 

w«r@ interruptM aft-ar oa# ii50l®cular of iijdmseii 

bad h&Qii ab3ort3©d, laeh p&duotlon mquimS. ahaut 3 imu^s 

wi^' 3 or 4 resetimtioas of ,tli# -oatalyat* a@acfctmtloiia 

w#r# ao^eonoll ilsM. 'hj iwacuatlon of tlia- fllllttg' 

It wi'tli axygda aad slialsiag fa.r 5 

The oomblfiod aolutions wore- distilled to T^mmtQ lo* 

"boilini .T.atorlal. The residua was tkeis cooled and a@u» 

tmllsed with sodim hydroxld# aad #:̂ tmetad witli ettier, 

®10 oil r «as taen rsiao-r̂ a thr-ju;:,!-} tho fra.ctionatins oolxiim 

arid t&a rsaldm̂  fraotloKfttdd.,  ̂tlil® tii© fol-

l»wlii5 fractions mwm ohta-ln^t CD 31*35®# 93*5 s*l (t) 

35-74®, 28 S.I (3) ?5-89% 1T.2 s.|. C%) 90-118®, 11 S-*I. 

C5) IlS«-M3%̂  %S g» first fi?®attdn Is almost ptart 

futmn and i^@ppt#ants mao'W&'Sf-^ 'Tim m&mmA frmtlom. 

waB pefrmetfoastad to yi»ld 19 s* of material., t),p, 

n®®-B 1*4050| d®!,̂  0,888, aiid wliieli did not afeaarti ijrQfiiR©, 

fh® physical constants idsiatifj it as tetmlaj'di^furaa,-

b..p* ii®®D l«4ot6f d®| ,0*.888®*> wmQtlam (5) 

{4) *0r@ liat 2»0»l:fal3lef iato slos.er ooiliai f astioas* 

Fraction (9) *as •idantifiad as butyl aeetate by liytt.rolyals 

prap&ratioa of tl» JiS'^lititTO'bansoat^ of tla© tMitfl 

aleoliol, 64®, ftiis sisamt of butyl aleolKJl imprsmntB 

»•* Ohim,, (6), Zf 211 (1886). 
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13*2^ Qf tlie fmma 

. Sioxan solyQat>... . esteXyst:*.. fla® aioacaii ml-^^ • 

wmt was @ttbj©et.#a. to hydro ̂ aaatlon to wmm-wB aaj msat* 

ttratsd imtBrisX aM then fraotlonat#d throui^T, tli@ column, 

tImt p^rtioa boilias 99*5* to 101® fe@iag r©talB@d,. 

, Biirtj-fow gisss Off fwmn in 125 oo<, of witxi 0,5 S. 

of catalyst »£i«lK>d. 2 tmwpm .td mbsorb adle #quiml©at 

of hydr-Dson, One ro ctivatlon waa n-acessary. !Bi0 sa»# 

catalyst and go Iron t we.m -u fcji? a smsonA 3^ 5. psrfclofi 

of flis |>roto0ts were fmctionatM lata tiire© frao-

tlaass CD 31-^0% 27.5 (2) 40-64% 2*5 s*$ <33 64-

101®* 35 S*. (3) i-vay refractlonated.., yiaMifis.j 

.(la) 45-70% 3 S..I (2a) 7^-93% 63 (3a) fS-lOl*, S2 s-

So eonsldarabl© amount of rsduc-s-d fwraii «o«ia. Is© pms^at* 

fiia aiomn. r«ia#tnins was fmctlonatsd ylaMtess (It^) 1£>2-

108*^ aiQ»ii|. Ctb)- 108-m'', 1.5 S*l C3b} 112-^113-^,. 3 

rtaidiis 10 g, Fmsti0» (3b) was I4-aiitifl©€ as butyl aleohol, 

Tm P9siati% distilled- fm^ a »»11 flask, bollM sradmlly 

over tla© ,mag« 115® to 210®* 

MitMsm. go lyggt^ ,Maay ;e.at&lyat» Siadty-two graias 

0:f fuma In. IQO ee, of dloma with 16 s.« Rsnay n-iek©! eat-

alyst -was^ IijaK>a«nat9a at 3 ataosph^rss, 1# hours balag 

fW^uljpM for tim- addition of one laole .eqalmlaat of lay-

dro-^an, Tm folio*In-"- fractions *93?# tak^ns (1) 30-40 

32,5 s*}. m 40-59®, 5^.? S»i (35 59*95®, 37 3*# (4) 95-

100®, 4iD5caa, Fraetlon (3) was refmstloafttedi (la) 
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S s«i (''a) €2.-67*» 'W 3» ISi:# rmg© of physical 

eoastants-fFo® ttie first %€>•'.t^s-last parta of fraction C2a| 

w®r«, a»«» 1.4065 to 1.4076; d®|o 0.88? to 0.3^2; M#ntifj-

tag it as n@arlj pure t$traliydrofuran» Pmction (1) rapfe-

0#nts a JS% of fwyaa and fraction, (ta) r»#pj?as®i3ts 

a. raoovei^ of tstmiiydrofuraa,* 

flolyent*. gatalyst.. Ap*-

proxiiaatelj -15 Qf tb@ alcaiissl suspension of -isaioy liiofcel 

oatsli-st waa istrad.uoea lat0 the hj-dro-senation bottla;,. th# 

alcohol 'distlllmi In a ttraam af ititiragifia aM 150 

of docahydro naphtha lone added, waa sliakdii with iifiiro-

gsn for a tia# "but ao lifftrsg#!! was abs#rtj«d, ffe.® furan. 

{55»4 g.| »aa and t'a® hydrosenatian ©ofiAttct#d at tJtef 

t«ff.:P#r&tii» of st@^ to inoraao® th© vs.l©oity» About 6 

tmuwn m&m to isti^dae® oaa lole ©ctui-rslent Q^t 

hjdr^rsefi#- fits rmatloa. sixtur# *ss th#ii fract^snatsd, 

yialdlng. tmo lai^s fmtstioiiSf (1) 3i-42*|. 20,3 S»l (2) 

4S-59®. 3»B s*} (3i 28.9 ®. Oiatillatioii c»aa@d 

at this point.aisd resiamed. at. 112.5®* 3«tw&#n H2»5® 

115®» 3. 3, ma re^aiTad and i^sntifiad as bwtyl afeotol..*, 

fhe taaperatur®' then rosa mplftly to th© Is^ilinj j>aiftt of 

tJia solvent. Fmetion {35^ sa^Q 26*S .g. of pmrS' tetraliydro-

furaa on: r^trmatlonrntioa-p -.sr 4-5^ of tti© furma. us#d.» Fmc-

tio.n (1) is 36,*8^ of the 9rl3i,nal -aiiKiMttt ©f .fii»ii..» 

Btegy ' {iatifelygt»\ :^a^giplgt0 

A smll motmt of fiiimii (S ) was liyaro^enat#d at mom 
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at fO pound®. prasaure, and in Mi@ pi*0«#]fi©0 

of 2 g». of Raaej filsfc@l eatalyst,, Flftasn aiimtds m-mm 

Tt 1 ilrsd ter alffiost S mole ©qiiiiraients o-f liydro* 

to "ba al>a0rb«l,» fke hydros^natlors stop^psd siid-tenlj 

at this point#, indicating m. sias^tfa. l^drog©iisAl0a to t©tm-

h.ya.i^fu.raii. A l"r w * aso-imt of fumn mm thmm liydrossnatsa. 

with ttia sais® sataljst, 0ns lieur was raqiilr^ to , satamt© 

^5 S% #f faran aopf^xlisately 1*9 b©liig absorbed,. 

Fraetiormtlon of this produot sav©: 2»7 s.-# 53.~ 

65®» '^1.S ;5» aaS 2,.3 -S-.. r#sl€», layg© fmotion 

r^pmsentsd an 88^' .yiaM of tstmh.ydrofiii'sii.i »»®B 1,40T3| 

a®|« 0,S85., 

feptial liTdity.'^eQatioii*. & lik^ aaattttt ©f fumn mm 

li;|'3TOs®nat9d to, t&t extant -Qf ans bioI© «q.uiml©iit,,, obtain-

l,as,i m 21*5 (2) *0-56% s,,i (3) 5«-: 

65®# 18«5 s.-» FrastioK C3) was BSdlstillad giv© 17 s» 

of t#trahya.i^f«raii^ fhA-.'ftiraa TOe^-rai^ei was 

^7.8'*' and. t«tmiiydrefu«n abtainsd 36»4,f .#f tto -fuim msea,,.. 

Bates ot Hydro,R#nation at Fuawt atid Mtedrofumn., 

ftiran aofi dihjdK>fiima W0» ijydrossnmted i» tia® 

,p2*®s«a«#' of platintis ox.i4©,» laaay wioltel and OQlloidal 

psl.lMtiiia. <mtaly«t#'» Bioxan, n-liexane aa<I ©thyl ai:<iol^l 

w®rQ uaad as aslv^ats.* '^ho hydro-.-enatiQUS wsre pdrforiaM 

at s- 'sonstaat pr#s.«ar« af appro.iElmmtaif tw0 ,atsi0spti@3?©s, 

th# apparstia-s lastA bairi'S similar %q that slsaeribM hf 
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Ittskat and ®ia nrnmurj fill©4 gas tsur#tta was 

grsduatsd in e&n%lm®%^m mrA oalilaratetl by two iii^#psiia-©nt 

metlioAsj -first# toy welgiiiag tli© watar eoiitaln@€ fey tli# 

bu»tt#| aM s#®0Rd., bj iifaTogemtias a walgiiad aaoitnt of 

aal^eic aoM, in t^e apparatus mA otjservlas wiwm# Qf 

hjip^rjaa ab0£»rl>@d». the two msthods tfMs«k€d within 2%^ 

Sanoj nlskal Is stored sur^psnded l" ethyl alootel* 

fo CJbtalii a saspl© for Iiydrorssnatlon the alcohol wa# r©-

mved. under reduced oroosuro In a streaia of iiydrossn and 

witfi a streani of hydro.;on flovTln;; throu'^h tli« eootaisar, . 

a gaall flmt-feottomed tub# of aijproxlmatsly--1 m* espseity 

lowerad into th.s eotttainsr^ a sampl# of catalyst pat into 

It with a Ions smtula' and the tub© alo=ae4 with a rubber 

stopper at»ek onto tha @M of m wirs*. fh# aair.plo thtis 

obtaiBdd %fas welched and dropped into tli« .bydi^gsnation 

bottla* It was impoasibl® to tsJsa ©motly 1 g, of ©ata.*-

lyst iii fils aafm®r.» To .osafce %tm m%m of hydro ^©nation 

of different ©xp#rt®«ttts ooaparabl®, emotly 0.01 tim^s 

til® amomiit oats lyst in molsB of siibatanee to "to® hydt^-

genated was taksa for hydro-enati-jn and tSie araount of 

hydi^S#n a!iso-.r^3'ad,, ms Q'bse'rrsd, was redaoed to tliat affiount 

t!mt- would im-r© 1>e©n at?»rb^ by O.Ol nolo, fhes© mlues 

were plotted sgainat tin# to obtain ths cMrras of tte 

rat#0 of hydro jenstlon s'towrt O'n pag#s 36 to 39. 

»a luskmt and Knaop, Bor.. 64-. 779 (1931) • 
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Ttie a,lomn. solTsnt «S04 vm Vm nmm aa tlmt 

In |>Fs?rlota0 liyaTOS0aatiaiis 23)* Goŝ eroial 

was Bu!3j.«ct@4 to tiydrosenatloii, sM, fmotlonation., tlmt 

portioa, boHias mnf - tiis ran̂ s 64-«67* belag retainM. for 

use*, Closii#f̂ ial, 95̂  sthfl alcohol was usMi. 

fk# fiii»sn was deacrit)e<a an pa®® 21* DihydrtJ* 

fumn was .pr^par^d fTOai ©rythrltois® j b.p» SI"®! •^% Q*t933, 

Furaa In djoxaa. Platlimm o.atalyst^ (21. .Piima 

(0*01 in. S5 €iom» with 0.1 g*. of platimjo 

oxld® eatalyat «aa feyAfo ^=^1 tt^d at sti initial proasui^ of 

80T r®i.* of marcury.,. 

Time B»r0tto readinrj absorbed 
(nln.)  ( gk, )  (ca.)  

0 0,05 0.0 
1 1.0 3.5 
3 3.5 20.8 
6 9.0 59.0 
3 14.5 97.0 

11 21.7 147 
13 25.7 175 
16 30.3 206 
19 34.4 236 
ai 36^8 252 
31 45.8 314 
36 48.7 33^+ 
41 50.9 349 
46 52.3 359 

Slhydrofuran in dlois^an... glatlnum gataly^t*. S.l« 

Biliytrfijfwma was liyasjo^anatad tli® &mm conditions 

as in tha pre-rlous dxperlinont* 
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Time , Burette reading 1^ abaorbed 
{min,} (cm.) (cc,) 

# 0.3 0.0 
1 0.9 4.16 
3 6.7 ^.3 
5 U,0 95.0 
6 IT. 5 119.2 
7 18.1 123.4 
8 18.2 124.0 
9 18.2^ 124,5 

An Mlgfc#! eatalygt* (.Fliau ll» 'f^rm 

•C0.0;IQ6T »!#) la t5 iiemn^ witli l:»t67 g.,. #f Mmmf 

ulefcal eatalyst was liftrosaaateA at aa initial p»ssia^ 

of 819 ana., 

Time Burette readlms. 1# absorb@a ee* rfa/o*Oi :S 
(min.) (csn.) (cc.) 

rfa/o*Oi :S 

0 10.5 0.0 a(wW»'' 
% 11^0 
3 13*5 20.8 19.5 
5 15.T 31.0 29.1 
8 18,6 56.0 51.7 

11 21,2 74.0 69.5 
15 24.2 95.0 89.0 
18 26,8 113 106 
23 • 29.0 128 120 
25 30.0 135 137 
26 303 139 130 
29 31.8 148 139 
33 33.4 159 149 
37 34.7 168 153 
46 37.3 186 175 
61 40.4 208 195 
72 
84 

41.9 218 204 72 
84 43.3 228 214 

101 44.7 237 222 
112 45.3 241 226 
168 47.5 256 240 
250 43.8 265 249 

IDlliydrofiKran In dioxan* Slakel ca.tali'st. ( F1-. ll' 

C0.»01062 «3.1s) te 25 tisma #itli l.»062 §, 

nickol catalyat itas hydrojanataa at aa. Initial prm-» 



www.manaraa.com

- 29 

mm- of 82Q 

Time Biirotte imdln 
(rain,) (era.) 

% 
{ccj 

•ee. 1^/0:^01 

0 10.0 0.0 0.0 
X 10.9 6*3 5.9 
3 13.3 23.0 21.3 
5 16.7 42.0 40.0 
7 20.5 73.0 69.0 
8 22.3 85.0 80.0 

10 25*5 107 101 
12 27.8 123 116 
13 28.6 129 121 
14 29.1 132 124 
15 29.5 135 , 127 
13 30 a 139 131 
24 30,7 143 135 
32 31.2 147 138 
3? 31.4 143 139 

128 33.9 165 155 

wm. 'aa lij n»h&mrm.^ (Fl^t.:, n-

CO*.Qi isolo) la 35 n-hexana \vith 1.007 S* 'Haa^y al©lt©l 

eataifSt i?as liy4pQs#mtaa at as- laltial of 8S© ram. 

Tlia® Duretto roadln-s Hg absorbod 
(inln,) (cm.) (cc.) 

0 9.8 
3 10.6 5-5 
6 11.9 14.5 

10 13*5 25,6 
15 15.4 38.8 
20 17.0 50.0 

19.0 64.0 
30 20.1 71.0 
35 21.5 81.0 
45 23.9 98.0 

25a 106 
52 25.5 109 
72 29.3 135 
95 32.3 156 

148 36.7 186 
203 39.1 203 
24Q 39.8 20B 
293 40.3 212 
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Fttmo. la .. Falladlm oatalyat*. .(fl.;^:.* 4,1. 

.Farmn CO:»01 ml^) in tS «c* alsafc®!.- was ^bya»'-

f3®ast0?i in tli§ •pmm&m sf a colloiaal. o.§.talyst 

pmp&md fmm 2 eo* of |mllmAl«ii eiao-rld® and 2 m, of 

fsosa a^'blo secoj^iiig to air^ctldrts of. Stlta, aft'd 

Initial fF#ssa:r@ was SfO »,. 

Time Burette rsadins, % absorbed 
(si;ln.) (cm.) (cc.) 

Of i0«0 *M»* 
t 12,1 
2 . 14.8 33 
3 17.6 53 ' 
4 , 20.3 . ft: 
5 aa.s 89 

• 6 25.4 107 
7*5 , 29^2 153 
8 30.4 142 
9 32.8 157 

10 35.0 173 
11 37.1 138 
12 38.8 200 
14 41.7 220 
15 42.7 227 
17 43.5 232 
19 43.7 a34 
22 ¥^,0 236 
25 44.2 237 
50 45.7 247 

iydro^enatipa of 2»»ffiettarlfiiymn.» aaagy. eatal.^at:«, 

*ss pr-aparsd. from fu3?fusml Isydrnzoa© 

by tlie motiisa of B*@ phjstoal eonstants of 

this pr@|^aratiori we»t b» p* a®®!) I,»43t8| d®|@ 

ea Sklta aafi imjrnr, 4^'-3590' (1912) . 
8-A- midhatrnln, H#lv, oSls. Acta. 22, 34? 
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0-,928* -McoMlns to r!ia,3!i0S ana. Joteston®® i b,« 63*1®| 

«®l Q*913S, FSfty-two and Qtirn^mif urams af 

2-iriothylfumji was liydrti:;onat®?l la tli® pmrnmim i»f 5 

of lan^y alelcel one lialf Ii0ar 'belrig rBqalmd for 

ill# •ab»rptlaa. of o» lasl® of liydro-'son*. llo 

.aolTsnt. was usaS c©iisl4©r'abl© hisst was eirsslired during 

tfas lifdro'i9imtli3n.» 

'Tha r^aotloa ai.xtiiF# waa fruotlonata-i, the whole 

distilling ©f:@r th® ma.®© 66-'79«i®» ©aly a sepa

ration into S-aethylfur»as and 2-metiiyltotmliyiroftirm ap-

pssred to havs lDa#n aQoom|3ii3haci.*s S.^tfttiiyltQ-tmlsyri.jpoftiFmn 

Mis til# follsktvln-', piifsleal ooaotai-tni b. p, 77-78®!: 

0»87'^^*®| a^-d tha 00I5' kiiofm dlhydK>dorlvatlV9, 4*S«-d,i— 

iijirswt^si.dtlaflflii'ms p*, 83-®|: !l®|g %,S-D,i*-

liydro<-2-.methjlfui»att fssota with mmm w&tmr iM fom y--

hj^mxypTOpyl m©th.yl Itx« Alstillat# md i%aidu© 

oMsiaad abov'© w#ra boiled with wator fa-i» 8 tours and tli© 

wmt©r la,y@r tested for kstonaa yilth phaKylkytmaima., Mo 

l:@t0»s test app^artd* 

Hfdro^vonatloa of 2«5~dlin0thylfitraii> Ranay catalyat* • 

Witty and 0ii©»lialf grsras of 2».5"-4ta®thylfnraa (b, p, 

^2-93®l 1*4400.), was. hydro .30nat#<l wltbetit a _ic3l'r©at 

m Hushes-and Johnston, £• to. OIi^> Soc,, 53-. 7^-5-5 (1931). 
s-e Lipp, 3sr.2^ 2569 JlSW) i 
Of tiarshall and Parkin, £. Chero. Soc., 59« 830 (1391). 
•6 6 Saba tier and Mailh©, ^bmgiV 144» 1089 (1907). 



www.manaraa.com

53 •* 

in til© prm.&nom of 3*5 s« of Raaey alakel catalyst. 4 

jloo® was maiatalm^. i liamrs was 

-r@qu.ip@<l for th® absorp.tloii ©f om® .asjls ^uiralaut of 

hydrogsn, 

flie raaetion ajxtmr#- distilled &w^.r tii© jraoige 88® 

to 97*':,. aost it b©%w##o 91® aa4 9^^®* fh& iadax of ra-

fraotion of tli# ftistillsta 7u. »©-ariy csoaataat, Tapyiag 

l3«tw«©ii 3,«42CK> and l..%S30 at 30®» flaa- ptejaleal eonstaata 

of 2,5-<3.1w«?t-hylt0ti^if4rofux"ari aroi ij.. p, 90-92®; r3.9b 

1,405-1; 0,833®®* lollin-i i-xjlat feas been mpjrtad 

ad 92-94* $3® mA f3-i5® 

»» Cudsn and Lmm^, Bsr., 1336-(1902)* 
•»® Belml, Ann; shim. 9hya« > C6) ,_16^ 203 (1689)-. 
#3. wurtz, 1Hcl,r^). 1, 1?5 (18^» 
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BlSGOSSIOl OF RESULTS 

fil© partial liydro3©iaatl»ii of ftama# 

Mi.a 2 S-aimatliylfiimn 1» %h& prmmm of lan©y nlelcal 

eatalyst »aMlta 1» ^l®rimtlv@«» io a.lhfa» 

darifsti-r^.s are fa«^-a. littl© or» no !iy4TO-g®nol|'Sis 

©•©sitrs, 

Ftiraa,, hfdro-ianatesl in the pres^ne® of Masa* plat* 

latM ©xida sat^ilyat* yl®Mii totraliyslrof«ms aM b«tyl 

al©0liQl,,. tti# lattor r@sultins rins s<sission* lc3 

difefdrofuran lm.s b@$ii 

. r^isti're fmies of, hjdms^siatloa ©f fuimn ®id 

dikyctrofttran aetsnslnstl teller rariows eoMitioris of aol* 

ireat aM. -estalyst. ai*# llluatrataa •^.raphieslly in Fi,3ur@s 

1 to- 4 in-ol«si»* In eaeli eaga; -^.ihyArofuran Is li.jdms©a-

atM i^r® rapidly tHan is ' eoasQciUQntly, ImrrlaiS 

s|>®alfie eatslytl© no diJiydro-furaa wot*ld h® 

«:pBset©d fmm Itift catslytis redact,ion &f fumn.*. Mdltion-

al intersstlns tm&tB &m illmatmted bj thsa© iiydK3;senatioft 

ourrds* All o.f th# euwas of %fm Isydrtsgenatton of fama 

are smDOtli., showln t-!mt %iwvm sra- no amssomtiv© rmo-

tioast Oiars"© 1, Fi®»re 1 aad .0«i^©- I». Fiaujr'a 1 show that 

two inol@a of liya,r^s€ii mm abso,rlJQd by furaa in tfe« pmaieao® 

of Isnef nlsfcsl emtalyat aaS Im altliei' dlOEan of ||-»hex:m® 

solTSttt^ »lri#r0a3, is, thm- preseses ot platlaiia oxid® eat-
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alf St and in dioxan mlTrnt^ tii«f® Tole j of 

a^e abaorbad at m. even rmtm 0urwm- I, fls'uy© -2), la 

aleoMl aolutlon md to tii# pmm&nm of- s cQll^iAal pal-

laditjsi ©ettalf St o-alf tw© ®ol#s .of lifdits-sea -are &b.so.rbed 

bj tuma. (Flsur® %}, 

fc exact ooGclusloa cam he i%imm 0o.fic8ml.ns th© 

ata,g@- la tt» re&mtlQm. of la tli« p-rasaittt© -of pl.st^ 

Inum oxide oatalyst,. at w;-ilca rin-j sclaeioa ©-eesur-s-* la 

dloxan (Curva I,. Ftsw© t'3,. diliydrts-ftiran only 

©a# mole li^dKJgea and ftimtt absorbs tii»« Kjles,, ia-

dieatln^g tU& fursn rla.s ©iiA. ao-t tli© dln^dra-ftijmn rJ.ns Is 

opaaed,/ lowwer, in »-b«ssie's©lv®at ,3) dilaydro--

atos^jrbs twice as -uc hydro:;©n tn tha pr&mnQB &f 

platSnt® .oxide eata.ly.st m. 1» fe® p-r0««0@ 'Cj.f Raney 

aio&el catalyst, ladlcatin'r, rln^ op^aiias sf dli^dr©f«r'iai-

Qf t^trshydftjfuraa. Raduction in n-hema# .sasaa not t© 

'b# a^mplat®... 
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Fig.B 

Rates of liydrogenatlon of furan and dlliydrofuran. 
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Hates of hydrogenation of furan and dihydrofuran. 



www.manaraa.com

3D0 

100 

LLADlum CATAtyST 

30 ZD 

Rate of hydrogenation of furan. 
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Si:# woric wMcti Ima b#©n daa® on the rMaotlon of 

tumn wtA tumn d#2?3l^atlv«s haa tsasn revlaTOd, wltli 

partlOMMp dbsffrrmtloas o» -tti#- pmbatollltf cjf 41iiya.r©f«r-

ans bslag pi^daeei, 

fumn,, ' and haT# 

hmn fiydro,50nat@d to yiisM t»tmh.ydTOd#rtTative$ aad 

in S0B# -$as0s riag sdission prodii0ts.* 

fk© rat#t Qt hydro,sanation o'f fiimri aad dfcjtiro-

furari lm¥@ deterralnorl anA Go-itpa.r@A„' Ondei? tM 

cro^Kdltiona dliiydTOftirsR mB l:iy€ms®na,tM nor# 

rapidly. 
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In 43E*y aeatie aeld sM In th© p-mmmm a# a platium 

himk ©atalyst ta aMaln m $"7^ yield of t#tyah.ya,K>i:l'-

hrnizotwrnu^ Mtfmmnt mwulta fpom a liks ®:xp0rlii@nt 

ar® Imported %n tlia ©«perimenta.l part, .Only pwrliy^lTO-

dat^eazoftiran coiiM "b© ot»tat»«d,. 

By using a saallor siHoa"+ of so€l«ai In th# raitie-

tion of 3.&Bfimtmm.n Mni^mhmidt olstafnad sow# ai&t«rial 

hsTlns a hi- "bafliin-^ j»int t^lmn 

and whloli ,a»ltsa at 45®:, TIo advano^a^ th# |»,»0iIistlity of 

tills being a dlhydmti'b®iisofii-ran !mt ftM not obtain fiai** 

tli©r evld#ii«» of Itt Identity.. Os»f\il efrnmeterisatioB 

of a tliBllar iaa,t@flal.,. by #llma^ aaS 

aiiwM- it to 1j® inipurcj dilaetis^fumn, 

HQxahydrodltJSfiijdfamii Is imt pmduQmA by the m." 

auetlon Qt J, t, p»^r@d It "by 

Jiaatln-; o-hydro^yBl^wayl to 230® with rklokel salts 

iiy?lrog@n mder |>F©»s»re., oMainln,;^ 50?^ yi#ia»,» Mmi" 

tloal, material was o'btained by 13b@l®®' fmm tetralay^m-

di^nsasftiran "by hydro'-^onatlon, mt ata©sali@rle pf»«sstir® la 

tha prifsem# of a ^latln'om-pGlla'-llifin bl..asli: catalyst,, 

Berivatlve# of Sfaun'e liexah^TOtSHTonEOffurart Imw 

h&'Bu shoim by df l!iaia:» SisitE mn& 0h»R«y to* bd itlantldal 

with slsilar 4:®Fimtiv®s of t@tra!iy<Sir>dl^f©fiBofnrEa», Tm 

latter stittops admit tli# probability of the ©xlst^ne# of 

«*!' ci-iiman. Smith aafi dtoaey, £• :iim» SoQ*.* 57-. 2095 
(19355. 

®» J. V. Braun, Bsj;., 25S- 37^ (19'2). 
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%h& prnmnt tmt that It 

suffers dxldatlofi "bf thm reagents u-&#a to pr«pai^ tii® 

sI#riTatlT@s.«. 

f9i%3fdyo<llb#a,2o fi^aa »a«lts froa th© hydro«,#rmtIon 

of €ll3&fti0fiira,B at it5-3.40® mA §5-^50 atwasphsrets 1:11 th© 

pr»a«!i.©0 ®f a stt.p|»T't«J iiiskol eatalyst*'® * 

Hydro"5®aa,tio» «t hl-ihsr tem-israturss anA pr©iis«r«i 

%®9&B to a vmr%0tj of products, hfdr0s#nat<6a 

A&m^Qtmrmi Q.rmr ntQkmX at t00»2i0® and 100 atmostti«r#s 

.of hfdToz^^ to ot5ts.ln e/slok^rxrylcfclohsxaml anft Meyelo-

Ii9%yl.* it ^0* tii0 pitJ-aaets w<&m p^imoX^ 2^ 

plisn^/lphonol mS. Mphenyl, Hy'tjr>';onat_'>n at 4CX)-4l§* 

-with a isoXjMi&niffii .sulfide catalyst ylsMs b-ens-sn®#. ©yela-

h&mrmt^ s©t1tyi©yclop@iitaii-» and tieyeloh^mns"^^^» l|»tl@ir 

tmA Orlav'^* dM mt^ 4d#iitify -th@ pro'ituet^ of Serglalm-

tid.a &t dl'&«R2oftimyi in tlia 

prea@nce of iro»,, e@pp«r and almalniM, estal.fst»,.» 

Orlov'® Aid 4®t#min« that th® flng was not 

aff«et»a: by Bsrslslzatlon,. 

Pa:as$d- «f#r ©alclum "hydride at 450® s«Taral tiffins., 

dlbengafis^m .loss-s to giw m small yield, of ai» 

®® 3t®nf5©r, 'S-ersan latent 5^»7SS». /~gh@m» ^.antr.«"104. 
2, im$-iW33}J-i - - "• 
0Sawa^ Bihl, 5^B* Soto^ Mmm* W <1931)* .4* 
tg. 143 al32l3^ -
iSch ana KhaftsMno'^, TJkrain,-lOieiair 2S^*e Jl» 
Sci,«f®cli. pt., 32 <ifWF-/irA. IX, 1^ (1933) 
Ipatiev-smd Orlov, Bor,, 623* 593 {l!^9). 

•ya Orlov, 1^, 2^ (19^). 
Fuchs, 2599 (1928). 
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hj 0.f alkali or altalin® ©arth 

aatals ai&siilvsa In liquid amiidaia 1ms mt %mn prs^l* 

oiislf aorjllM to dlbestaofurei'' mr to tts fi»r3,TatlTas 

hut hag tj®©!! siaecaasfully W3©a in tb© partial rMuoti^n 

of other aroaatle ri«Qlel alallar to €lb®Qso.furan* It 

g©@ffi#a probafcl® that ftm laatliad of r^liietSon would bs 

appllcaM® to thn dll>9ifs.a0fiiraR. s#rl@® ana, it has »et wltti 

partial aaose'sa, 

laohtiialea® resets with stjAluiii in llcitilA araiaonis • 

to glira t®tmhj'A,irofiaplit!ial®fi.@ awi godafflld#^ fhe plonaer 

work of this type was p^rfara#!! by leb®axi &nd. 

By thm us® of aodlua! in lliuiA aamoitla as tb« 

'.th&y pr#mr#a t©tra.hydranaDht!ial«fns, ^tiliYdroarj-

thfae#ii9, •.•....t«ti?ah-y<aF&plie.riaiithp#n#* t#tf«.hjdi^a;l^hsny1. 

aM aibeftayl.--., hmimnB-, tolttsa#, cTraen© &n:i t«r-

plneaa wmre not attask©a... Fluorsn© miA laa#«# wsrs nat 

raduead taat form^'-mdlvm substitutlotfi pvo-dMCts, Wcjos-

t©r ana SBitli'® Asterolasa that 0o-ti«m 1ft liquid ftismonla 

fomea m l.,t,,3,^-t9tmsoaii® a-t'^ltSoa profiuet with naph-

thalsfi® whieh was 75f arttmonolyzeff. In llqutcl afflfflo.nSa 

solatloar at th© hollin.% p^lnt of th« solvent, to torn 

tstm!iyamns|j1ithal0ii© sM socSaaiM.#.,. Sshltjlsfteli^^ pr«-

Fiiohs, Bgr>. 61B. 2599 (lfS8). • - -
L«baau and Picon, Compt» reni-.-« 157» 223 (1913) • 
Wooatar and Smith,OhaHi, Soo*. §3, 'Tf9 (2.931). 

''"5' Scx̂ lubaoh, 7̂ 13 (19137. 
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parsd' th,® adi3.,tloii coap^tjiiiif of diiisfthylpymws, 

Mawphsiiona., stllben® and mmhUiBlmm and isolst#fi iM^m. 

hf @WB.m-mti:Qn at tfe@ aamonia &tA washing off the tsKsess 

imsa turn ted ooffii^wmd with tim pmpBF BOlwmt^ fhs reae-

tloaa wer« s»alstl, ttihm rsactians plme© mostly at 

room t9spsratu:rea:. Np.phthal#ii« formed & "brown adaitlon 

pmdmt uastabls at tills teitpsmtiif®* It a««offip0s®?i part

ly to tstrahyAronapMlialmne *ini partly to lil^h molTOtilar 

weight li|€^s<3ai%on«* 

A bmttmr plQtum of tli© tyoo- of wmmtl-ons ta be sx-

peetefi fra® t!ia aetlsn of lattala ii Liqtild m&tmnlm. sola-

tlott €>n Qsrtaln Qmp3\m^B, ana probablj am«-

satlc oomoounds as well,, emn fe® had froite th,® raaetJon with 

phattjlat©4 olsflBS,.- this Ma p#c#i'sr@tl wmh att^atldn aiid 

has l»«ii saoajarS tjy ¥oo:St©p aaS Th# usual r@-

actiqa is reduetfoai Isut-poXfiasrlzation:, 0l@sm.s5® aaid 

partial addlt.l0n hsTS fe@®n aotatf as shown hy tli® fdllowl.n.^. 

•fxasi»l#flt 

Q..Q%Qmi:QMs —^ G«Hs0»a«, attft' p&lyweFfl-

(C«.Hg)»G=0i% -> (S^,Hs5«Sm0!f8 aM 

CCaf!g).gasfaCS@Hg.)» -> COeHgltCllaCiraCSgHg.J.t an« 

t ) a ©-r {0.aH.«) ,GMaa: 

C0eS»J sQsGssS (%H8)a. + 2 la CSe.fIe)®GssaH0!r(C,eH«)® 
Rsdustioti and poly1ss.rimt.i3n feotla. aeiettr In. tiis raactlon of 

W0os:t#r »tt<s ajam». £». g&tg'. ,l2£*« M* ^^53 (193^) • 
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«i%li eodittt itt itq.nid .SMoiiIa.. Wtimi thm r®a0t» 

iaa of aromatic com^xjundo with sietale. In llqtilc? ammanla 

pmmlw&Q -sreat&r- the QtHar-typsa of ,.!%&«tlott aay 

hm «dt®d.«#, f&T ©xamole, the partial addition Df soAlns 

to to 33ve a dihydrodHssazofuran, 

41kall «»tal8 &r& frmmmtlf ¥f «»3f*?ioe in. th& r#-

dtnetlon of aromatic co^npou'^'?'^, reduction occurrin-t hf' 

hydroljsls. tli$ ^ sifemll sMitioii mm**' 

po-imd'S'®• k trial experiment of this kind with 

•aM llthlmi in holllnz dioxan resulte-l In ol©afa«© of ill© 

»th©r bridge. This typ# of reatjctioii was t»t» tliarefdre,. 

pwrgw^a ''urtlwr. 

SoiilenJc aaS B#rgiamnn, ,%m. > 463. l*-97 (if28).. 
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gatal?/'tic Kfduetloixa 

fiis low pi^ssttF© !iyto»s«imt$ojn ittcp®:rt»©iits 

Qut in tise Mass Isyl-ros^Qnatlon s-opamtus slr®a4y msntioiiM* 

•fhe Mgli presour©, tornporaturt -^n'5 w«r# p#r-

fcjmst in an ' tfpe o.f appaxmtus mmutmtur^ by th.@ 

Parr Instmtsat d^Eipaay of Hollne, Illinolo. 

A ^0 e.0^, bd-nb 0f stainlofsa stTOl was usM witlioiit a 

ilnsF, It was 3tsR€aMl2Sii by lifa.,ro:-';0nattiis In it a kmm 

aii©:ua:t &i aceton# la th#' preasaca of l&nm7 micfeel eatalyat"^ 

1% WS3 fdUBd t!ia,t %hB BMsnmt •mf hf^ta-g^n' mhsorhBd "bf tlie 

se^tone eouM "b® ealoulated to a-^,ree *ltfe tli« .#ximrlB#atsl 

•ralti© wltliin cjtt© par e®nt* 

Sia fractional dtstlllatloa appsi*atiis ww.ldmsly rnasa 

was fowM to. "b® unaatlffaetsry to-f ths distlllatiofi of via-

sons Msli tellins a»tarlmls rsttiesa pFessars, A eoliism 

.4ob1 turned to feimtl# Bwrnlt of attsli is^tsrlals was <5on-

stmicttd tmm a oa# mofMir giass tmb® 'o-if € !», ter@,. fhts 

was packed with .a sl-^ I0 wire spiral ot So. 22 michi^ffiswlre 

wo.and 6 turtia to the IS'Sh.* Hi® colum was -measM i» an 

©leetriea-lly h<&staa., adiibi® mil®#-glass as.#®, 

Alklns aM GrsTOr, £, M. Ohaa, Soe., §g:« il9^) * 
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Hydro-*,gnat Ion of. Oi'benz&fiiran, 

:It was fouBfl me-OBBmry to fvm. coaaei^olal tlibmzofuran. 

0:f eatal^tle pai.aoas eaplayin-, it ia hyditsgdimtioa 

ext30jria#ntfi». fhSs w.ss secomplis-^od bf disti.llins it tmm 

godiia, «:it!i»:r at steospto-srle pmmBur& or rstmeed prss-

s«F0., ' it WMB thmA rocryotallis«a from .slsoliol ted !Sri#d.j m.p., 

• 

CofflplQte lijdna.^Qmtlon, .FtOis oataXyet, Si.|#it a?id 

fQur-tenths .••rams (0,05 raole) of dlbanaofuran dlssQlirad iii 

0̂ CQ» of .glacial aê tf® «cia was tiyd'ros#ijatM at 3 staoa* 

pherea pi-3S3ure, enpl^yin-; 0,4 of platinum oxide ©atsljst* 

i>GVoral reactlTatSons itore nocoasarv to complete tte laydi^-

g©»atiofi la, 12 hours, Approximately 12 mtoss of hftrogsn 

wsr© absorlsM.* Th& Bolvent w»s n©utmlit.®d with sodlwa liy-

aad then extr»®̂ t®<l wStJi residue fra» the 

tried #t&ar axtmet diatilled tmm a Slai»en flask at 

3 mim TM' ai8tllla.te welshad 6*6 s,.} b*. p. 9S-4®|; 

1*^2%$... d®|# 1.035#. Bass# sotiatanta It as Jiearli-

pum^ pserhydKJ-dibenzofuran®''', 

Fjartial. hydro teiiatiom^. . glQm <ig.^tfel.yett. Fif ty istsess 

of ^ibensofuran. was hjdro^enatsd mA®r- tJia #aa© eoMitiona 

as stJOTs,. ssploylns l.,2 s* of eataljBt,.' Wi'te 2 r^aetlmtioHs 

6,.*5 atOBS o.f liftrosen m&m .-als-sQrIsea in 3«5 hours, tlis t®ffip#r« 

stur@ *boin^ maintained, at 100* "by siirjroundln:! the hjnlrovena

tion bo-ttl© with Bt@m» 
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fhfe solfent was i«aov©d tii# fi^aetlonatlon 

o^oXiusn aafl. tJi® fr.'^.ct^::>n^^t,^A at 10 ®a* fsijowlng 

fmstloBs we« -token.t. CD 16 1*5018.| €®|̂  

1»012);' m 1:25-6®» 5..3 CB«5 1.50f5)f (5) 356-33®, 6.5 

g». 1,51^^2}* At tills point ths distillate to 

s0l.iaiff In, tliQ eondanser, fhts solid and th#- solid; r#gi<lU0 

nmm identifiea as Sils^ttzofurafi., a total of 4-4^' r#-» 

eov&rd3. Preoti^ns Ct) C5) wsf^ eoiibiii®d. aM refme-

tlonated to yi®M ?,0 t>f dlst^llataj n*«15 lj,5025,. fh® 

yl@M of :>*=»"^h3f4K>dibeaKofuran was 50^% 

gQi!pl«ta hyiro:?,#mtion> Haney oatalygt* 1ti.trty»ttir©@ 

••tt-pBMQ (0,196 mol©) of dlh^nrnfunxn wmm hydro•'^imtedt: at^l90 

la tli« pmmnm of 2*5 «l» ot Saney nlek#!*''' 

catalynt, flo solvent nae Tho h:v»lro',onn-^* -»fi'j^equSir^ 

5 towra at 200® , far eospletion, 1^*S* atoBs of lis€'.rog®fi 

abao.r'bei, fli-e t^iaetio« -gmAue^t 1 fmctionst@€ at 

pht@rle preasup®,. obtaSnlTi-", 1»S .3,, of naterial cf.Jotlllin^ 

bslow 258®» the r#:Bmin4er C28.<,5 3..) di still Ing batwesn S58*9®|. 

a®«0 1.5015. fhar^ reaalnecl an oily rmMm of 3*0 -g., 

of p0rhyclis3clil3en?afiiy*an tmm &e dlstlllmts *ss B$%* 

fartial l^?4ysM®natto-^,«.: f^nay ^atmlyat^ ISi-j|ity**fo'0[r 

gmms: ©f dlbstiBofttfaa ms latmducM In.to the hydragsmtien 

t&wM with 6-»0 g* of Itean-ay alofc®! eatalyst &md. h-;?B.romn at 

ITfO fha t^aperstup© was mlssd »lowl\r to o'bae.rr© 

t&& temperatiar©- at which hjdro--sonatioB tjegaK.,. The |>r0«su» 
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first began to notiosably at 175«80*, at which t0mp«m-

fare the HytJi^ojeastion was ecsnductscl mtil 4*7 atoms «f 

hjclroioi Imd hrnmi absorbed.! 4 Jiotirs wmm reqwlî , 

fh© liquid product wm 4®s.ant#i from th# eatalyst imd 

fractlaaatM. at 10 a©« th® foilo lag fmetloas war® obtained t 

(1} 112-23.®, 2.5 S. 1*5200)1 (2) 131-8®, 27*8 3,. Ca»% 

1.5320J l.!>^25)i (3) I''"-33%. 15.7 s.. 1*5563). 

k% this :^.lat the diat.lllat® solidlffln'f la thm ma-

d®tts®r* Fraction ( 2 }  was ref met ions t#4 at a.t«0sph@rlo pip©®-. 

s-ws|. Cla) 25S-9®j S2 0 (»»% l.*5233 to 1.5342)* •&# 

C5*8 .5*) so-lidlfiM* PmetioH (la) was thmn re-* 

fniotio»st#ci at atmaapherte pF@3suF@..|. 253*9®.., 13..0 

1...5230- to 1#5295) . fills la appaFantly lapitr® psfliydreai-. 

tmn mt all of th© in purl ty bain'* dfbtnsofwmn. slnea 

prerloiia ejcperifjse© sliow«<I that a f^od sepamtlon at ilMnza-

fuma aad U'raa couM b» obtalnad by tied .^f 

tk® fmetioiiati.>tt ©.olutm* 'She s^lli r«sisT'ad-s war© eo«M.fl©d 

and faoryatalli^ad frea sleotiol, «, p* 84** Tlis r«cs€>v®r@a 

dlb@n'/,of\ir'an was |50,€ o.f tli® orl-'^lnal siionmt 

H^Aro-^ienation wi'^ i?latlima bla.Qfe catal.v0t» kftmr 

3l)s#pvsti0:ii. 0f tfi# mho^m i^salts on the hyaKj^enatlon .of 

Ai'l^BZoftsraa' with two types Qf cmtalyats it wa-s 4#0ii®« ad-

Tlaabl© to .rapmt th« wt^.rlc of Stillinane^ an^ Padfl@M* in 

wtiioh they lijdro^^anatM €lb#ii.5sc»fiiran In dr^ aeetie aeid 

solution in the Qf a plattniia tilaek catalyst t© 

oljta.ln 155.0a, yi#Ms- of tetmliydro^l'osnsofiiraii. 
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^0 -platlniffl! Maslc- eataljst wsa prepared a-ccor^ln-s to 

til# dlF#et.ScjHs of &c0tl-e a^M was prepmr^ 

hj four tint#3 fmetlouml fraozln-* of ^^Xseial aesttc aeW 

aM tbsn Aistillln-? fr^m th©. ssIeuiistM-ffisamt of pltosplao.rus 

psntoxM© tO' Gompl3tsly it» 't'ne aitiaimt .of mter pi^sa-itt 

was e:sl:?siilate<? fraa th© fi'eazlns point®^* 

Dltjenaofuran {§.,4 g.) dlasolve'l' in 50 ee*. of dry aeetle 

acid, wap hjdTOtenated In thB prsaenee 9f ?,0 g., of plstlaus 

'blm&k 'fli® alsaorption of 4«t mtoms &t hyare--^;©n 

r@tMlrsd. 12 hours.. fh& wmm. acetle msld' solution mm ailutsa 

with watsr until prsolpit&ttoa baspft and tli©tt G03l#a» Aft«r 

flltmtion the acl.4 ims nsntrailz©?} eM tli@« ©xtrseted: wltfct 

etJ}@r, "ho ether was .OTramrateel ths ro-ridiae taken up 

la hot tllute aleo'-hol.^ On eo^l.ln* iiio.r0 dlbensofumn .sepamtM 

aiiA-wa.s filtered.* F.leF-le acSfi was'a-td©'^ to-fie flltrat© and 

allowed to ' staafi for 2 dlsya,. Qht&ifiinm, 1,^^.2 g, of piorat® 

idQBtlfled as tha picrate of Sibrrtsofumii hf mliced meltln'^ 

point...,. The tdtal rsoorery of aibaa^ofuram vms 62f?* 

fh0''-aloo-tol rasMttt wa« ovaiTorntsd u«'d»r' mAiiosd 

pFeamiro .and tli© oil aistllldd fro® a. am&ll fla.sk,, 

dlstillin3 OYsr tlis rang© 259*'^5^t n®®D' fhls 

was ©vidantly irnpuro p@:rli.y:ir:D-flj."h»ii2'of It was »ot 

further purifisa b@osti«.©. of th@ saall ai!©iiat.. Fx^® %im 

Fexilz^-a, , M^.,. 560 (1921). 
* *  BrDUsfi^M a n a O l i a m ,  9o"a.« a 99* 143'^ (1911) |. 

Orton ot al, 99, l^t1I~(1911). 
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mmvmt df dlMnsofutma recoversS It is that thw 4^2 

sto«s of hyi%m%<&n mnamama would satmrst© th» r#!!ialnlns 

Mftzo I uron 

Hyaro.^#mtiQ'n of 2"'Hy<irox;?€lb0nggifui:^^ PtOa gatalyst. 

Hjdrovenation was pspfonasfi la glaelal ae^tle scld 

solution at 3 s'taoatjhares ani 100® In tli© ©f 0,8 ;?s, 

of plstimiis d,xl€# -eatalfst. With 8^.4 of raaterial 

h0U2»s w»re rsqtilrM to at € atoas ot liyamg@n.» Fo 

r-aaetlmilon w&a aeesssary.#, 

TIae aolT®nt was w3th wdiWR' sai;%>n&t« ai^ 

•#xtraGt#a with #th®r, ©tli»r #xtmet was ^xtraet^d' with 

10^ a-Mliiffl liyjlBjxlftfi, Acldlfleatlos o:f this slkallna sx-

tmet jleM@d Jn5 -S* whlt-a mlM., m.m- |J» 133®* IlixsA 

aeltlns polat with tlie- orlslasl# fhis is a f#-

e5T0.i»f»- ftis alkali insolttljl^g. attesr soluble Portion was 

dried and. the ®tti©r ©irspomted,. -QMalnirig 4*3 S« a? oll« 

fhis wa-3 ai»tlll#a fTOit a small Clsis«n flftal:, yiaMlns 

3#5 3* of aistlllat#.* Wp,. 108-110® 1,50^| 

1.017* this it as 

tfee yisM boin-T, h?S, 

Hydrof^enation. Qf %<*',Hipim^:fdl'bgRgofumii» FtOigt Catalyst.,. 

. fills Hfdros-eoatton was oiit in s laarmer similar 

to tha prsvlc^tis hydrorsenatlo-n:,. 15»0 5# oi* ia®tefisl wl.tli 0...T 

of .catalytt i^^quirin's two Monrs# wltli on# t^mttw&tion^ for 
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thm t.l3fiOFptl3Ti of 6 atsms of flsa 'pim6:mt ms 

mni'oulatad in thm mmm manner a# thw prodtict of tha pF«vloiie 

hyaro-'^snatisa t,o sLtain T.O 5. &f "Ball Insoluble mterlal 

from whloit waa 4»5 g.* (31-^) of par« 

bensafuran by distillation, Fr^m th# alkali s.olu' 1?^ fimotlon 

51$ at T^meom.'blj pors startfriP-, taaierfsl was ©"btaliiM* 

of' %»'gf€m^^tbgn%oftg«n.«-. yiefc#! gatalygt, 

A suppjrtM nlolc®! ijataiyst was pr»imr%a t?f siting 

nlckol hydroxide an fc.l@0al:';uhr by tli# action ©f ai^monltmi sar*» 

boimts on nickel nStrnt®, ,fli# cll»ctlcm« &f wrnm 

folloif0d except that iti# reduction: ot th# feydr^xia# was 

carrlo^l out at 3SQ® far a^ne hour. 

Sl3ht mmA on#-lm3.f ip^as of 4-"iiydrt5-^y4Hj@fi'ZoftS'»n was 

intr^duosa liitG til# fcoati with 4,0 of ©ata^vst and liyirog®» 

at '1^0 pound a presBur#.*. Rydms^natloa b®san slowly at 1%0® 

awd req'..lired 3 iiourm for the sbs^rptlon of apfjmxlisatftly 6 

atoas of hydKj'^en. fh# ISqiild reaetlo-fi product was m@h«d 

out -with ©thsr, fllt#r«d^ froia tht eatalyst -snd' ©xtmstM wl«i 

10^' sodluffl liydroxile*. ft© ether soluhl© iiatdrlal *01 

2«T §• sad was. aho^ to t>@: p8i%ydr»dibsasof\irais| yield.* 

Til© alkali soluble po^rtlofi ctaia^® otit as aii oil on aeldlflGa-* 

tion and could not h© rsa^olv^ Into a p«rQ produot, 

®»' M&lns... Chem., 3oc.>: ^ l€51 (193^). 
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Hy<lroq;matldiii of 4^M®thQ:gMit3QniSofiim]ft:, Wiokel 0ataXT8.t^ 

laia liyAros^iiatloyi was p^rt^rma in atomn sol¥@Bt with 

4*0 g., of sup;?oi»t»€ ntafe«l smtal^'-at whloh had %««rt r'Mtteed at 

390-390® fOi 1 isotir:, fhm hyditj'-^enatlon bs^an' at 135® at 1^ 

stJ»osptt#i*@a p»as«re, gmas 3#- hd^uj*s for thm 

sbsorptlon of 4 atoms of l̂ TO«;an, 

©le fMueM aolttttoft. was fiwM &t tha eatalyst "by fil» 

tfatlaa, th® dloxati renio¥e4 under redwsti p'memrm artd th@ 

F#sldM« ff^etio«at#d into 5 fraetlonei tDt© 110® (3 mm*), 

t.t g. :i,5Sa8)} m llQ-np-®, s.j. (3) 

%.S s, *Hs® rat© of aiotillstlQtt bacatae mtmrnr h&twmmn fme- " 

ttoiiB^: fri# phfsIqsI C0,astsats Cff the flrat fraction iii?il0st© 

St to. hm ••^Brhjdm€%hm%ofuTmit tb# thlf€ fraction anfl tli® 

s*ost#w W9rm fa«M td to® wiohan^ed ^-laetlioxydl'benr.ofupatt* 

fii» nmmA frsetlom 011 «tron-*s csollhg and ag3:tst-

itiS with. 30*40*^ |j#traleiiia- ©ther, Thm solSa -was 3?®er^«ta3.1ia-«S 

frea tills .aolirtiit sM ii®lts4' «0»sts»tly at 59«-39.5®« It wai 

«liow« ta ro !sisthoxots*ra.hy<lrodiben?,ofaran fcy analysjn for 

eartoR, hyaiftS'ten and ia#thoxfl} the ylald was 41^, 

Mai. aalGd,. C4ii%4.0a: G.*, Tf.19# 1, 6.99| GSla»' 

15,-4. Pound J 0^ 76.31} H» 5,91; 001.#^ 

l,2»3»^~T@t-T^y?t'K)^»€=«ii0tho3£;^:lfe0ri2;ofmT'aB ims . 

paro' bj 'STbel'®' "by rin cloouro, rneltint at 39.5®. miseafl 

fitltins point -©f. this eoapoiMd wltli th® sethoxyt^tmliyAi^--

aibettEofttmn prspafed ty tli© m1x>"rs ireAuetioa Is hmim f5*:. 
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of., S-gethoxydlbansofuraa.^ ^ gt^« Catalyst,. 

tt ms fowirf: &&Qmm&.ry to tm^ S''-®«tiTo< mnmftivmt 

•&f eatalytlcs- «>.1.#cj-bs Ijj hmtJn-^, It with, m smll aisstmt of 

lansy iiiekel -^t 200® tor 1 h©iir & tr#at!$«nt 'al-ao fouad 

«ffoctlv© in til# pLii»if lest ion of 'dllssamo'fttrsa,. 

grsffis 0f tbls ffimt#f*isl ia '^laoial ao®ti.c seSi wfis ftyaro-f.en-

&t#€ at 100® and 3' ftttmsnlieres in the pi:^<^9iiee df an initial 

mmmit 0t 0,*#5 fi* O'f plattnaa o^xiSe eatslyst, *&# hyay&gen* 

atlon was wry sl0», tO ho 're 'oeifig fof th# ad*® it ton. 

ot 6 stoma of hj'Ai^sea* Tmo aiMitloas of catalyst 

W'©m aais* Aft#^ tfee product had besn aa]mrated from th® 

©mtalyat aM a-olTsnt mi attemt was to fractloHftt® It*. 

It distilled Ofsr th® •mn%& iSO^ltT* ClO ma,) with m> 4.1 s-

3®m3bl0 fractlonatJon* 

grtmratloo. .of .3-'Amlnodl''penmftiraii». 

A eataljtle aetlio-d of r&%xtet$.Bn of 3-»nltro€ll>e«sofafafi 

to 3'-»amlno»dlbeaj£ofm*an was d©v®l0"09^l, k aodlficatl-sn of th® 

.«#ttod employing' platlimia oxld<3 oataljst la« smptoyM 

tsy IClrlrpatrlck and Parh:#r**» l^ney niote#! ea'tftlyst is to. "be 

pi^efsi'PQd •b©0siafl^3 of Its ©sbs of prepsmt.ion ^14 tli@ «1.i!ilii-

atloa of ti» troublesotse rmm-sFwrj* 

3-!litrt)-il'benz.oftiraa Is "b#»t i3«rifl©a bf F#c.rystall 

tlO'ii trom ae-#tle It ms foun-l to wash it 

tliQ.rouihly »ith wat©r and f'SBslly wltti cSlltita mnrmnlmn hj-

»* .Elr&^trlsJv Md Parfc:0r, J, Ohes* 3oe.» 57-* llt3 (1935) • 
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dTOxM© to T&movB all of the ae^tic soi.d which, polooas th© 

satalfst. It was th« dr^ed iijitJl the ofta^r of mmmla ais-» 

a.pp#aP0<l* Fifty grasiB of this piii»ifl#a mateFial was IntTO*-

flueed fn-te 'tli® iiyaTO^enatlon bottle of 350 ec-. es5«,eity, 

150 e«5» • of ©thyl alcaliol and 15 o«» o f am Bttiyl alaotiol stas-

p©n«jlon of ..Hsnsy nlclcal catalyst aMaa, fa® rsdtietiDn starts 

sloirl5»* tha hfdKjg#natlt5n' battlo Is heatsd with, st@a«,, 

Th& bfAroz&n&tian. was ialtiate-d at 45 and was k-^pt 

aharm 20 pouMs fcy t»§fflljLin , Btls was to pr@ir$nt 

th0 aleol'KJl fKJfa boJllrtg^ fli® thsQT^tJoal aooimt of }i3€rog#R 

vms •B.'bBtiT'bmcl In 1 hour* 

¥!i#ii th® was the aleohol solutiont 

was eool®5 "belcj-w its Isollln.'S point befof^ pal®aalng th# prea-

BUT&f was thsn. ©5.-,. rehmte:! to brln.?:; ths -s..3tln# Into, 

aoliitloa and the soltatlott 4a&aHt®S ffoa tM mtaly&t thmu^ 

u heated filter, fte solution ms- ei#ar and e-olorless, all 

of tha y#Ho* oo-lor o-f the ^-ait-rodlbansofuran Itrnfln-* Al^ 

Oh Gooli»3 13i@ alsobs l̂ solution t» about 10® suoli 

of th® araliie Grf3ts.l%l%m out^ 35 15*. obtained m«ltlng 

at fS-9®'..# resldtis pamalRis.5 aftar the reaioval of the 

ml-eolaol meltM at It was purified W preclpltatln??. It 

fro® stlter sdlutlO'Ti as ̂ tlicj-iiyfliTsolilo-FS'^e* B@e^mpoait3'3.n of 

& water, solution of tlis hylrochl^rMa wltSi sramonj'rn 

6.2 s. of a, p*:. Thw to^tal ,t1©13 w&b 

96 .̂ 

ThB oatalyat,- from whleft th» mim was d#Gaiit^,.. was 
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mp®at®ily.. Fifty or sixty ^smm sf 3-nitTO.41"fc«Ti3oftimn 

was found to M thw- !ta%latw mftoniit tfeat eoiald 1b^ usM in th# 

layarog«mtisa Ixs-ttle of 550 m, eapaalty bssaus© a gFsatar 

anoint proSiieM a gusp^iisioii too 'rlsootts td bs shsS:«a uffect-

Iwlj, --Tl«Ms #f 85-90f of saine meltlnf, at 97-9® g®n-. 

otetala®a fmm. t1i» original alcoliol solutSDn bj flilittloii 

ana eoolin;-,. 

Iff*,. JsGo-fe Swislowslcy,. In this has #iEpl0yM 

isoprapjl ftleohol as. th# solvaut In plae«,9f stliyl aleohol.. 

ThB aivantas# i« Its tiae Xler, la Its "boJlln^ point, 

O'b^'^iatlng BOT&B of til.® eaiitloMs aaatSsn&d, afeo'r© eom-Qmifiq th® 

iiS9 of 9t!iyl aleotel., 

FmimmtlDii of 4'-Aml'fio<libt5ngofm*an« 

©lis Ims Iseatt pt%par$4 fmm 4-tK3a:oAl"b®a2-0* 

fwran 4-l3.yl:i^s^yfti"b®nzfi>fttran by sewrsl sdt!533s, nonm of 

wMeh la ̂ ultv satlafactoi'y®®. fhe pTOie#fiiir$ In s^'Qatest 

in tills lateratopy has t'i9 •'.i-Qn of araao^tiltim hyflmxlft# 

and euprwas on.4*it)romodl%o»zofuran at 200®, the r®*-

aotlon bain':; earrled out in a ^.lass iliia€ at©#! Or-

51rtarlly the ^-fei-oaoaib^nmAuraa Is MsilscM with a'lb@naoftis?un 

as It Is fTOffl Its premration by th» metalation of 

dibens^fuyan'With ( ut/ Llltfeixm- and subssqiient tsrow*nation,, • 

P. R, '/anlS-nc, In his Doctoral Bl.sgejftatlan, Iowa State 
Coll®sa, 1936, .pag@ 46, dlBOUB30B the .msthads tlmt Imw 
b@9n ®mt)16jed In -fee praparatlon of ^-amlnolltsenzofumn... 
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md this la/ixttir® is scaplaysd In the asimatlon* fh© pr^Qar»a-

tlon of 4*br9iiadib«niofwmii from this - aatarial hj thm rsaetloe 

of sDdamJds in liqiiifi aretoaia was attempt®'!, 

thirty-flTO of erud© %>»lsi*om»41l)@R2ofaran in So .es^. 

of dry bmmm was adie^! ,dTO|y*is@ to a golQtlcJn Qf sd«Ia»Jde 

la 400 cc,' of llq-uM a®K>nia-* Hapid atlFrlug was tmi'ntMtmed.^ 

Til# sotianiisJ# wma pmpmmd in. solution fmm 5*5 S* 90<51.t3a 

"by tlis »®th0d of 'Va j hn, Voght MmS 'fix® r®aotloa 

?ms not vl'?x>mus. Ob« teiar was allow#a for tba resctt^n., . 

Ex#©S3 ar,'.3;onltiii eWtoriis was th#n aM©<t md the product m-

eoirertd in th-3 usml fflMiner^ Tbs mmSne was pr»@0ipitat®<S fma 

©thsr solution as tli© hy-aroe'-ilofide and. MerystalliEaa fmm 

water as sttcli.. It was then d©eora'!:«5efl in wMter solution with . 

sadlii® ESstat®, Uls^t grass C51?0 of mnlm was ©bta.i'n'®d« A 

Uk9 Amoimt of the Bme preparation: of 'S-rado- %»bTGm3A%bmm-

fum,n was awiaat©^. "by' the ^otnb rr.athsi J««t €©80^11504 to yleM 

4,5 3* {17^} 0f amlns* 

gr^mration. ̂ f S'^Amlmdlbe'nzofuran,.. 

Tiiiftj»el ^t s5Pias.s Co.*i5^l'.sole) of pars S-broiBodlbmss-

furnn :Al&mlv0Li in W of dry 'bsRseiia was sadad ts a solu--

tlon &f 0»25 sole of :aor!a'''i4s in 400 cc, of l:lqw,13: aamoRtla.. 

fh.9 lodainM© was prepared in sQlutlo-B fmm 6*0' 'j, of sodium 

in the &me manmr'aB In tli© previous @xp&Pim&nt» One hamr 

VaM^hnf ' and" i£- S^S* »- 2120 
(19̂ 0. 
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was allowed M eoaplete th® reaetloa,. the pxtsduot was r@* 

0O¥.fti^-€ aitd pttFlftad to- yield If,7 g.# at pure amia©.. 

fhi3 la a lower field than that aBtaliiM fcy 1, &, 

Bywatar®"^ by tli© bomb method. 

Atte!gT?tQd H;^yog0imtAea of Mlolc#! 

Catalysts . 

3-AjaladdlbQnasftii*an wao pi»@pai»ea fo.r hydrosoimtiom fey 

rsducsd prassurs dlstlllatloa, tmm Saaey nlekol* Hs€.ro.3®ii«-

ation was then attsrivptoa la dlojcaa solution ©Eiplojl-ag nlok^l 

-on Icissol -uhr as c:.it;:>,ly"t. hwim-toimtlon Imd taken pise© 

after slmfcing for 3 iioura at 235® IW sti!i0f3pli®rijs» 

AtteCTpta,d Hyd.ro.'nenatlon of ^^ArdiKHil'beaaofuraii, Mlofcel 

Catal .Yat .  

4--MiinodlbeiiZ9ftimn was sutjj#ot-sd to; 'lifslrD^.ermtirm 

naS-er tii-0 -ea-nd-lt-io--ns of ths- pr@¥l-o\is- ©spepiaaat* So lijdra-s^n 

was absorbed, and the 4-amlnodlbenaofuran ms 

Kj6.ro^-em.tlpn j>f 3-Aalmdl'beyizofuraii* Raney Gatal.y3t, 

Foil,!? mid one-li&lf of 3-amiBodll3@iiS0;ftiran.., wliioli 

liaa'-'fessri €latl:ll©a from Bsnrnj nlokel, was' hj^ilros^nstsd in 

©tli-'nol s^liition at lOu^ aacl 3 Mraospiieres, Appmmlm&tely 

2 s* Qf flsnay smtnljst waa siiplsy®!,* Th& ganstlaa wa.a 

W, S>* Bjwater, Boetoral Biss^rtatlon,. Iswa -Stat# O-cjll^ge* 
19yu paiQ 30. 
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3 houtra 1733 1 raq.ulp©4 toT tlie abajgrptiofi of tli© first 

mtaa of hydro -en and 14 hours tor l.,.f 

ffie r^'Sultlns aolutlc*n waa tim oatalyst^' 

warmed,, diluted, arid' Vmn eooled to pr^oipltiita 3»6 g* (00^) 

@f ©fyatsllln© aiitii© meltlms at. rec'i^stalliz-ed from 

tMe sma solv0iit, it melted at 72 

Anal> Oalcf'. for OitHnOHt 77.00,- if». 5.99. Foua^t 

0, T?.38^ II, €.m* 

Ins ^amlaa abaorljed bromim wltfcDut tha loas of hi^rossn, 

tomaM#* lo- 0*5 CO--0027 nolo) aih,ydro-3-a,aiHoclil3«nzo-

fuFsin la 20 ea», of <l:ry chlox^fora at O'®' was aiM;^ Qj:AyZ 

|O..OC05'^ »la) of broaino in 20 eG» Q-t cold ohlot-^fom, fti# 

bromine wae €«0OiD'ris0d iiseaiatsly ffitho-ut tJia- TQmB.tlon tit 

a pr©cipit&t©. Had hydro:%Qn hfQml&m te©n ®¥o-lir©^ tlia ^in# 

wouM fimir© fe^a'prooi pita ted as tlie h.ja,K>-l3i?Qmifl#* Ona-half 

of tfe© GhlQ,i»ofom was wapomted and the ramiMar dll^tal 

with &i"S® pQtroleuffi ©the=r» On cooling, a '«aits e-ryatallla# 

solid 3«-|«rat@cl, ueltSns st witli a^OQS-poaltioa* It 

was, raerystalliKod fI'aiii til# sane a.,, p.. .1,S6% with 

•i:esQS|»sitida* fit® amimt oljtainecl was 0^.68 g.. or 

Amlyaslo fo-r 'hmmim 0mm&A it to fca a ^ibromid#^, 

toai... Saled, for (Ja,,afiia.0II3r^-i Sr;,. 46,,32,. Foimds 

Br, 46»tl.* 

flir^e-toatlis -graiB of i'lls .iiliromids w&g r^flioc-M for 

2 l^iars itt m absoluta etiiaiml golutian of sodlm hy&roxlde.^. 

fii« coQlad sol«tiQ« was filtered to rsiioTe preeipltatsd 
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©odiuia broaMe and the filtrate dll.ut0dA One-tenth f^am. 

i62'p o'^ 3rfstall,.tn0 ssterisl wliieli iseltdd »t wma o-b-

t.r.'.lnod, TMs was raefjatalllsed .dilute #tlmnol| a.,, p. 

$7--8.®» It wae fo-ieid to^ I?#. 3'*BMitM^%hmkmhQnm-fumn % tli# 

matiiM df "loltlns |K>ints* 

Action of Lithliaia on Plbenzofuran In. gther SolutiQn.8.» 

ORQ-tenth sol# Cl6.«8 g.J #f dH?#azQ.fiiran whloh imd 

b«©a w«ll a^eitsesttd o-vsf eulfm-ic ao.ici, 0.»a2 mol© Cl»5 3») 

of llthliara and .200 ee, of sotJium drlml 4ioxa»^ SQ/r-© p-lscM 

in a 3-.iieGies<l flaak aqulpijert with aa ©fflsient stirre-r aad 

reflux «oii<i0B30r' wttlsii mm closod w.it!i a •t.rylxi; ttfoa,. fhe 

itlomn ira-a .lisat©d to slow 'reflux and rapid stirpias wm 

iaalntaia«l.» llse #a.lutloa tum-sd' a "br-lQlc r&A In oolof la-

'aa<i"iat#ly on heating and m tiis reaetio-a proc-eoded a alioos-* 

lat© 'browii solltl app-mi^d# • Bapid atlrriri-^ was 'iiecessary to 

kaep th# surfasa of tils litM'uffl olaan., Ho-st 'Of tho ' llthliM 

Imd "b©#!! c.oas-«»i.&d 'at the snfl of 4 hou3r*s» At tlio- and of 12 

Um reaetian sixture was. oool^a nnA 'wa't-ar-diom-n 

mixtup® caz^fu-lly added to hydrolyse the reaotio-n ppofiuet.. 

lost of til© s-olve.ii.t was irltMrawn -bj BiQeE'.a of tlie wate-r puMp,. 

the r^s.lduQ acld.lfled -anci: .extrasta^l^'Wltli ©tJiO-r* fhe etter 

aolutlom mm ciriol and tiie ©thai'" emp-arated.; The- ras'ldml 

oil dlstllloil at 15?-.1^1® (£ iaia»). Ta<s ti'lstillate solMl-

fi«d on standln -aM 'was fo^iind to melt at SS-'S®.., It was 
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p#si^stalllaad 6o»68^ i^^trslawm mthmr., sBalting at 5?®. 

fl» salting point was not Aspi'eSii®# by nslxln-^ It wf'tli 

hjaTOxjbiphenyl which ia®-lt«4l at 5?®» The ^r%eM was 13.^1 

or T8^'» 

fhs sass F#aGtlo» taVeg plao# in dletwl #tfeap Ijiit at 

a Eittoh a lower mt®* 

Ei-;}it .and four-t-entha T^raias of di'bsflgofui'sii CO',05 ffldle) 

was I3 0oolvsd. Itt 75 os, #f drj »ri<5 l»tK>fl«c0fi Into, a 

Sehleslc t«b© In wMefi an atsospli#r@' of nltTOgeri was main-

taiaM^ fo tMs was sM^m^ 0..T5 S» C0»i0.7 raol#) of litfelus 

whleti had b®#!i ettt liito saall pleess, &@ ttiM was oloaM 

and plae®a in a ffi#e!mM.c«l simlcer to sialntalfi eons'ta«t «i<l 

Ti^orouis Bh&tlnz, fills waa nmo&Bmmrf to kaerj the swfac# 

of the lltMias. ef ths solM wlileh, ^gan to form 

in sljcjttt oa#-.imlf hotir. tli« shaking, *m» - dlsflo-ntlauM In 36 

hotjrs &'M contents of t!i» tul^e fro® t!i© smail 

aso^tmt of 11 tillua wbleh p®iiaafi-«s?i» Water »aa eay«fully sM«a. 

to liydTOlyz® th® p'roiluat.. fli» :-.5;:iuro was aciaifled tti# 

athei^ la.y#r ss'parat®^ m'M Sriad, -fh# ^th-ar w-aa ©impomtad 

an3 til© rarnainlng oil distills^ at MtmoBph&r-iti prBBanrmi 

!),. p. 283*5® (T^O im.J.^ fb© distillst© solMlflsa Qn eool-

ins; m,. p» 50-5®* 2t was twls« r»@srjstslliz®d' from fiO*8® 

p®tFol@«ffl ©tiisr t& yleM 5»1 g. i^f) of o-h.ydrox\blnhafijl 

ffisltins at 56»f®-., 



www.manaraa.com

- -a. -

EMuetlang %n Aaroftia 

Pro!?ara.ti,oyt of l>lh.?jig*odlbangofumn^ 

fyploal of sxpsrlmsnt 1 sm r®a«stl0iis in Hqtiia smaonia 

is th# falloirliig mlustlofi of '^l^enmtvtrmn^ in llqtilA a!affioii.la. 

Liquid arafBonia (%0"0 cc.) wm» :s*«rt lato a pint 15®war 

flas^ fj^ia a oomisareial ammonia tank of from a small anxll-

i&rj tanlc.. fh® B«wsr- flask was .sq«lpp#d with a motor d.-s^i-wm 

fo the lifftil-d ammonia, was ad'stiKi 12,0 C0.»54 'latfil#) 

'Of sod'ltim cttt ±nM small s11q#s:, fhis dissolTea oa •stirring 

Tot a fsw ffiinutds after mhldh th# Arf -mlM dlBdngafijEmn was 

qIqwIj added. • It was found fe b® ssssntfal to- oamplste r@» 

«Iiio.tlaii tlist tl» €i1>®»sofBi^tt !j» aivld^a.. After th® 

addition of ^,:0 i5» (O.lB Tnole) of dibansdfttran^ whloli re-

ciwir«S 20 to 50 aiaatea, sttfT'lag was soBtlnwM fo?F ^ ml»* 

ut#s, .Sxessfc® arasion3,tim ehlorido was then c&refullj 

td' p:»ireat too- ra'o3d inaction, T ke ranultlas mixtur® was 

pourwA. ittto a feaalcar snA ths-aisiionla ©vapo-mtsd tmm m et&m 

h&th^ It 'ms fQunA to tmo th® ammnlm wamm 

if the wartt was paffomM andsf* m ®ffla:i.ent liodd.. An or-

dimary, thr#»-i*i#o^#€ flaak ssr*/#® Qylta as- well ms th® Dewar 

® Mote J fhe sfsount of aJBraoniura, ehlorlde adcl^d ohouM 
aquivalent to the total amoimt of sodJiJia used,. is 
formod bj the atmsonoiysis of the or^anosofliym oomo-jmid &nd 
may exiat In solution, after the <3:0coTat»aitlD.n of th@ dissolved 
sodium and or?,anosodiiin c•omT5^^.m4« The latter tvo are det&cted 
by the roapectlve blu^ and red. esolora which thsy Imimrt to th® 
solut3on, Sodarr.ids is vary explosl-vo in CDntact wit^i noisturo. 
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flasl «3ccspt that al'ltloaal liquid aaireonla liad. to "be aidsA 

to timt l©Bt hj m&mr&Mon, 

'T^m ystuetion fr#ed of SBnionla, %f&@ dlBmlrmA 

in ®t!ier .and wst«r» the eth#'r lajer sepaFttsd,. oiraf 

emlclta® chloride anct thB athar ©Tanorataa.. Tarn residtisl 

aaterl.al was 41stlll#a. undsr •m^uQ-&A pTrnmrnm, fe, 110® 

(5 lis.,}# fh9 ftlattllate eolldifle.-^. an m. p'. 

fiia yloli was 82^* R»©r,fatallimtloii fmm aethanol of 60«68® 

p®trel®«ffl #t^®r mSsst the s#ltliis. psliit to 42®'., 

AnaJ. Galed* foF 0, S4,..65:| H, 5.931 fo.una: 

0., g%.40| E, 5:»8T. 

MAStfolt- gf' ,to PlhjdroB.l'bQnmfnmn* . 

fo 8*5 S* &f l,;%'-^lliy5lma:|!s»is»fwraii in 50 se, of Arj 

eMorofora^ eoolat- t© *10®, ws-a aMa^i a sslutloa of 8.,0 

of bromine In &.Tf eMorisfofia &t miah a mt© that th« 

atur® dl-^ aot.rls© st^OTe 0®, . Hot all 0f th# brenoina was 

abaorbsd and aoa# hydro'y>©n brant Ida »a« towaM 'th® 

®ad at ths mMitlott*. ThS' 'rettatie?!- was sllmfsd to stanS 12 

hours at fha chloBsfom artf. lirodn© tter© fam 

wasoratM mdsr almlnlshad Drassm-r# mM tit® residu© VS" 

orystalllzad twlo® fraia efilo inform-methyl alcohol solution 

to yisli 6k^ of ail5romot«trahjt3.rt>cliban?sof«Faii,, m, p» 79*,, 

Am»l». Calo4:» for •C^3t;.#Si.#0S%» Sr.* 4-8,45.f foaaaf Sr., 

48,.S2, 

0tts gram of 3.1bi^ffl0t@tmlT.y<lri36tll3®ft2ofurMi was .addsd 
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•fed 1*0 §• mf po^ta-'ssium In 25 e<s* of atsQlttte 

mid th# solatios r^fluxM for I.2 h^ars* After th© 

potftssliM-bTOBil-l® wiich s#psratitd was fllt®f0€ from tlm solu

tion aad ths filtimt# wsrii#^ and. ailuteA, On €0ollw5 thar® 

was obtalnM 0.#55 .^f aollfi:,. ra, p» TS~9®. • Aftsr- tw© 

r«0.rystalll2atloas fwa alco--\ol it meltsd at 83® and siicaA 

•with aib«nao;fumn it ti®lte'd at 8:3-4-'®» 

l?ehydro-f,»natlon of DlhyirDdlt?en.zoftir^it. 

.4 mixture of i,»G 3. mmch of ŝ lh^rli^dilasnsofumTi and 

sulfur was 3>la0fea in a t®st fltt®ft with a eol€ spot eoti-

daase'r aM th®' tuM heated la. a, mstal Mth to 'SSO® tor 90 

i!.ia,ttt®r0*. sulfld# was oTrolved whan the tsB--

p©mtU3r© first appmsali»<I • 250®, Wh9 ©o-siecl trssGtlon sas®; was 

#xtraet#d with list a"bsolttt@ ethsml. Fraa this axtmet 

was obtalnad,.. fey dilution aM ©TOlSn-' a 70'* yl©lc5 of ailj^ri'- , 

•zofiimrt, 

Bih3^flm<ll¥9tiaofui'an is also to dibenzofuran 

in T©yy good yl#Ms by 5^ altallna p^'Kaan^siiat® aiid "by chitsa--

lo oxlds Ir aostie asM* 

f-r®st«-4 witli hyi*3.t5!i-loro?i9 'acid i« th© same muBei* that 

3ambmx*fs,-9r sad Xodter*® treated l,,4-dll*ijdrs33iapiathsl®ti® to ob

tain t9^tmliy't:ro:aa;plitha.lenecbloii:iy^riti, aih.yftPO'?iib@ns-af'ti-f«]ri 

yi-MdB JQ:% of purm difesasafura^.,. 

Baiib^rser and ImAtmT,, Amk»» 588, 81 C1095).. 
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t Q-muTTQd Mfvm •m wm mM© to 

nitrst© dlliyd:ra(iib@Rzafum.n t>3r tpsatin-?; an- ac@tle aaJiydrlcl# 

solatloa at ••10* with ftmln-s nitric acid, condStloMS laailer 

whlefe tttirahyarodlbenzofiiran is r'J tratod®®». only pw-

dttct was SL small .amoaat of Jsimre aib#n2of«ran» 

êet.ylatlQa of |̂ ihT<̂ roaib®naofuraii. 

ThB ia»tli0d foimd "fs%'-arabi® for th« acetylatlon of 

t®traiiyait5ai1)eaz0fmi»a« waa t»- iniyS,TO!ll:-. 

bensofiamn in '|£>od yl®Ms. Thlrtsr-aai gmms of ilhyaroaibenxo-

T.»? S--» Sff a-:0tti<s ar!'iy--1r!.-?o, %C5»0 g* of afihysSr^ii« 

staanl© oiilorld® anil 153 cj®.- of ai*y Isenzene pMeacI In 

a 3*-fm€k9& flask 9qulpp«d with .a stlrmr aM eondsnasr 

closed with a di^rias tnlaw^ flals i»lictwi»© was r&flux®4 for 

16 hoiirs,^ hyattJlyz^a with lo.© anfl Vmn mtr&ct&A wltli ether* 

A ralatly«ly lai^® smo'sjjit of was foieid to t>@ n^e^ssary 

slnea thm produet was mt tilglily solubl© In sther. Chloro— 

fonn waa fouM to l>@ a .-'better solvsitt* Th^ ©tli^r solwtl.on 

wa-s waS'liM with dilute- 0dd;l.tta hy3.T»oxl4« antl with water anfl. 

Qtm-r sMijArmm ao-dlura -sulfate* ll^-sporatlon of th# aol---

vent left 15*5 -S- of .solM-| ia:,-'P-. lOT-12®* Tills wss rs-

arystalllzed from aeetlo actd to yleia 1%«,3 S»* Sf^, of 

aeatyldihydiTs-ilteftsofttraii m®ltins constSBtly at 11?®* 

Anal-, ealet-. for Si,^H3,-@0a,? G, H, 5»?i» Foun&t 

G-r T9--,S5i- H» 5:..68* 

F1t@ smiis of tills ae^tyl-ailiy^ratllbaasofiimn was 
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in ^0 0C.;» of water a:M"25 S#. of-ealclm 

chlorite and 40 oT TOcliuis. eartenat# mmim addel, fhls 

was haat&d on n "oath with ntirrifig for 10'hoiiira. It 

was tlxBu flltersa mA. t!i© filtrat® acldifl-eiJ with fijAm- ' 

c-lilorlo aol3,* 0-np r%m of prdclp-ltate was o"^tiiit5,#d, wMoh 

was r^erjatsllisfd once frcim ethano^l aM twis® from 

septic asM to melt at 270®,* ylol'.l, 20'^. 

cartdxjlls aeM a'0lts at 271^* A fsixM jfte-ltitig point of 

tties© tmo laelted at 270-1*. 

Ona»lmlf gmm of th^ aal'l fi'quB tb© oxidation of tiio 

nG&tyMlhf^mAihmmfnmxi w^s, a0th|'lat#t 'lyj pasela-si a,ry 

hydrogen elilorld.# Into a "bollia.f, it® sisthanol sjalutloii. 

aafitsc/was »lntain©a for 3 liours* ffe# mt&r was crystal--

llzsd from, tli« dtlut®! 9-Ql«t3,ofi to 0l5tal» 0»4 g, of ©star.,. 

9* i57*« RecrystalllmA one® fr^ir :>9trolsiim ettieip it 

m«ltM at i;^®} mlxBd msStlns Mist with 3«ca.rl3om@t!iox;^2,-

l5-enso'fiiraii, '138®,. 

fo #stdtolls-;!i the strac-tiire- of tfels aeet^ldlhysS'Kj-dl-

b^nsofumn to b© 7«se«tylcHlij€B0'li'ben?.ofiimn It was rs^iieea 

to th® known T'-AS0t5rl-l,,.s..,3.,4-*tetrahyc!,ro'^J.b©GSofumii:,. This 

was TOooapllsheS "by li^TOgeaatloa witli Hansy niefeal ea-talyst 

at mom tsiaperatura and 2 attmospheres pressure in otliyl al

cohol 3oluti0n, Forty -^Inutes was r^tilre-d to hf^m^enrnfm 

5..0 g.* of substaft©# emolo-ySag, tippmxtm&telj 2*5 t5, 3'»0 S» ' 

of catalyst..: fli© pmduot melted at 65®. a@ltl«s pol.iit 

was Falsdfi to 'bj one res-rys'talliaation froci 60*8® pe— 
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trolom ©tliar,, isiat with, atttii^attc 

l,*J»3»4-"tQtr«lijdrodl"boii-30fiii'm,, 6T** flm yl«M of purlfiM 
31 % 

Matsrial was s* %% wag fotiM a#0-©Bsary "to pu.rl.f|' 

th® raatorlal to bo 3?®4iiQ0d fey distillation fro® a sml.l 

on Um nickel catalyst, rada'^tion was f 1 atteaiptai at 

100•®»,. Afi. oilj' pro&uQt was dbtaiii#^ whleli mdo-itbta^ly rssultM 

from ths reduction of the oarbonj'-l rjroup as v-^ll as rstiwstloti 

of t'as This oil was not iav©stisa.t@3 f«rth©F* 

•Thm oxime of se-styMilay-drddibonzofumii was ppspsi^ Ijy 

tite- nsml, fflstho'li m* p.,, 1S€^,: 

A»i, Oalcd, fep Cj^^IfiaOaKs 1, 6.1?, fbima# S, 6.:2T. 

Reduetlo.n of A,cetyl€iii.yArQdi.beagofuran 

, A r^inc dust anS acetic aeid reduction was aarrlecl out 

9-n tMs •>xlci0 in order to obtain the eori^'^tjoiufi'i i ̂  mto©.. 

To g#. axi»0 :ln 100 ©e.., ^ absolmte- athnml was sdd,#<5 

20 ee» df slaelal as©tie aci<i» s« of zlrte ^st ao«l 5 ecs. 

of wat^r, fills was ..rc^fluxod foa? 4 .li>.urs,. Tim hot sQlution 

s-ae 'filterM fmm tisd 2ln.e -filudls© and the aleotol r#ao-'^M 

wltli 3t#aia*. fh@ residua «9,s tafc^n up ia ^tli@r» %h& 0-tii#r 

solution .dri#d., ,'sM dry 'hydrogdn. ciilopide add-erl* Tim hydyo-

clilo i?3 wfiieli aa^mtad malt&d at ma&mt,, 1»4 .3., It 

a-alte^l at tla®- sans palat after racFjstallisati.oa from water 

stranslj aeidified with hyir-o^oiiloMe a<?i<l, Thm aimlysis 

indlentes 'f,. a»flialno-#tliyMlfiydro^lib8aB0furaa, lo test-was 

mad# for a priM&ry aral»©* 

iliml» Oalcd. m-T 1, S.SS*. Wo%m&t I, 5.60. 
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lletalation of PihTdro<ilbengoftimn« 

i|»'?.utyllltiilua was prepared by th#^ action of mtcBam 

lltMum an 10..6 g. (0(;»OfT sole) n-butyl lir^aMs In 900 

0C,. of clrj ether, to ataiooplier® of nitro^on was Maintained 

durins tM,s. and .sn'bs#Qi.t®fit operations, fhs r©a'dtio« ralxtur'^ 

was aoolQd te an bath and tSltor&d from th© s^xsess 

lltfiitaa Into a eoolsa etlisr solutSon of S,5 C0,.O5 siols) 

of €lh.^rodib#tizof«jmM,», A si.-' * yellow eolor ia-

aadistdly aad da-epsaad to a r&S. colo-r In a f«w Taimtt©-s» '' The-

rmm-tlon was allowsd to prossM st -*15® for 35 m5n«t«3 aiitl 

was than carl^onated bj ps'iirl-s it luto^ an ©thar-solM carton 

dlo <i^o mlXtur®, 

Aoldlflestioa _ &f' a mte^p extmet Qf the eapbomatsd 

produot, ylald«Ki 3«6 iif i5.eicllo'' aiaterisl *<y!iJeh vfss 

r^orjstallls#t twle# fro® stimnol 'anS oao# from acetic asldf, 

m« p* S"T3-9®:* Aaalyssls., aolacular vr3 - t aniS. n^ntml aqulm-

l#nt e-liovf^A it to h0 & manomx'boxylie moM o f dlhf<tTOc!lbda~ 

zofumn. 

Ami, Cmlcd,. for G».3H4e.0,t.t T2»70| H.» 4.T0f n®wt„ 

equlT., Sl4| mol.. wt*, tl4». WaimAt C,. ?2,5S| If, 

neut*, tl6j ml^ wt. 210, 

F:^s tti® al5'0T« #th®-r est^st there was, T&eov&'mS. S« 

(5^1 of aihydrodlb«n-30ftjimB.», 

Flfteen-hundredtlia .^.raaas of dlliyan)'^ll39n''.oftiraii:ca3''-. 

bo^xylls- &eM ms dshydTOgitmtM 'hj li#atl»s it wltSi sn eqaal 
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wel'i'.it of siilftir tor 45 miftates at 250*'* 'Rie d,ehy3:m'S®»-at©t 

ppoduet was axtraot#^ -with hot absoltitis. ©thanol sbA ery9tii,l.<^ 

lisad by dilution, .and ooolJi^ • . After two merystall!zatloiiss 

fmm ailuts a-ostic %old It iieltsd Gonstantly at 2'48-9*^|. 

yield,. Oi,'l .-5* {6S%)..i k nilxod melt In-?; paint wlV^^ 3-Si1beiiio-' 

fuFanaar^noxylSe acid whicli molt^J at 24^-9® was not stepi^ssefl.* 

Th-@ metnyl mtmr was pt^parsd' and found to hms' tli0 sais#*, arid 

not t3 doprass, ths malting 35olnt^of '^-cii.rbomethD.xyftlt^oyigo* 

fwan,#. ».*• pi 

M&tala,ti3n of l,t4*>g.ih3fdr9napIithalQBe« 

lj4-Di:iy!iKjnaphthalon9 -wa;^. pr@|)ared "bf ttie aodiura mrA 

alohol roduction of naphtnalenS'"®® and purlflsRl by tti« mi@tfK5€ 

Qf * FiTs mole) ma sstalatM' !«. the saa® 

aanns as .was aihf#ro<ll"b#]ri2'tjfumTi #xcse-»t t-mt thm rsactton 

. was '-allowed, to. pTOeaM 7 Mtirs "o^f-ym .tta-rl3onatloii.i Sixty-

fottf per esnt. of tlie lj..4-«lilayiT3naiy'itlial$n:0 wbm reao^-rsped* 

Fras t!id alk.all-ne ©.xtraot tli©;*^ was ottaiasit l-*7 5* 0:f 

mterlal which was «0ryitaIll.ai«a. twloe frais 50^ acetic aeM 

to melt at 105-5®* OnQ--^tenth trara of this acid was d.l'5@st@a. 

for 5 ?rlth alksllBa potasslwa fayriaytolds.. On aQMl*-

flcatlon an- aold was p-j»@$ip4tatsa wlileh.,. aft@r on# recryatal-

lisatlon fK>:iii dllut© aeetlo asM.^ mdlt©£i at 182®* ^^-latslitliQie 

acM !it#lt3 .st'thSs Bsm# tempera tttre aal' amalting; pQ-.4nt 

®®BaKifc0r--',0r and-Iodtsr, Ann,, 233» 75 tlB95) * 
Sand, Bqi%, 36 , 3705 {1905). 
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aho'A'cs'i I'lD"! to be t-^a sama,., l,2-")ihya:ro-5-na:>*ithoie goM 

is described' "by Bajar®'* as mmXUm at 104® and to bs ea#lly 

axidissd t5 /^wiaplitiioic aeid witii alkalia© potssgliia '' 

cyanMe# T!i© I*? g.» o f  1  '^-Ulijriro-'^-na^yataold seM o'btain#^! 

'tmm the.' laa-talati.aa pspre's-sat^t a 26f yieM, 

af Pih.fdrod.lbeYtzofura-it* 

Si'^ht and faiap-t«atiio ^raaia C0«05 of iilhydro-

diberizofur'an wsis hyinT-̂ .-anated In. ©tlmaol solwfit nt 2»5 

•atmBphmma prassur® smi im thm pr&B&nae of plmtlmm oxiSfS 

catalfst,. Hi0 Mtmorptiott 'Of hydrogen stô p̂  at 2 atoias.. 

T/ith OS® reactlmtloa 4 hours worn r-oqulred for the 

tlom*' fli® slcoaal solution w&» filtered tmm tho 0ata.lyst.»-

tlie 'aleofeol r^novmS. misF redusal 'pressur's, and tha ra-

sJdml oil d'is-tlllM,. All 0f it Slstlllad ov&r the mrts^s 

107^® (4 9®.*) I 1.5793, ' f!ies© eoustants. indicate pur© 

tstralifai^x5ro#n2#Jt2rsa|: rj^^St 1,:5795»- "b* p» 155® (9 aan,)®*^. 

The plomta was pTOp«i^#-, maltins at 9T®» fiia of • 

tdtrahjiiradiljenzoftiran aelto at 9T*| min&l point, 

Eea«0tloR to' t®"fcim!ifaFodib«'fiso-.furatt was also aticom-

pllsliM. 'by •emplo'f ins Sim#y alcfesl as the catalyst imdar • 

oon41tl3n0 similar to th& atw0 and by mdMOlns vit̂ h soSftaa 

and alo.oiiol.. In imitliey easa was tli-s p-rotoot as aa 

** .Bay®?, Am.** 20-t (1391)* 
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•timt. t-j re&mtlo^n with platlawai ••axl-aa, &p3B.mn%ly 

te^aus® of tacafflpl0t« i^uetloa, 

Atteciptad laomerlaatlon of Blfi^/drodllJQagoruran with So&lmi 

DihYdrodlb^nsofiirari 'ms with 5 tin^s its- wali^M 

of 5^ aodlwi ©flijlate in a ssalM tube at 130® for 5 !is>iirs,. 

fha start In J material was re-eoire^ed ifltli. anly- a d©-

praaaio-n la maltlH,3 point., f!i;@ sxaorlmertt mns repsated* 

haatlr to I'SO® toT 9 hoiips, 'F » raactlott was -an-^ 

sll waicii was ^Istillai from n smail 01ai3#n flssk» ' Thr^m 

gmss of distillats wasv d-btela'SsJ' ,£%* p*. C5 tm.A^ 

from T.O , of starting, natarlal. ThQ hm'mm a 

glaa's;/ solid Oft ooo-llng* 

T!i-3 .pistillate "fc^aae s *zushf bqIM . on eoolln.a;, 

pas^a rseyystalllmtloa trsi rcsthjl alcjohol tfiei' ' due--

i*ial.f sms o^f dl'1»?|-s0f«:m!i.. 

Attomptod Xsoaerlnation of "Plhydrodibgngoftir§,n wSth/anney 

gsta.lya:t». 

Threm^ -gmma of ctlhj/dro.ilfeenso-fara'n w&.s h-^ntol to 355® 

In a sealeii tube w.j.tli Rsn^y alcJtel far % ho-urs, 'fha produet 

Hi0lt#ii St tS-II*,. It wa.s llsfjolirea In hot •^If^'shol, f51t-0F#d 

fs*3Q tlm .catalyst sai oaolet* Th© sol la. wliicli. 3«t5amt©a 

w&B rscrystallSRel to yiaM 1.1 9^-,. o.? T5^a^ atben^rofuran. 

•f!i@ alcoliol filtratas tiero oonl-ine-i and 2..,0 -5* of plorlo 
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acid fhe piemt# whiah ssparataiS was famd to b@ 

the plemt© of aibaaEofuraa* k total of a,5 (8^) of 

part dlbeaaofOTan waa recowrscl., ttet all of the residual 

dibanzofupan waa v^moYBd "by tr#atiii»nt with oleris aeM as a 

oryatallifte aolltt ancl drapl©t0 of oil semmtM fraa the 

alB0tolls plerle aeM solution on ailtitfoi! una neutmllm--

tion with sMittn hydFaxlds, The aleohol was rmtiv&A f-mm 

tills aM the latter <^l3till«ft tmm a small flask, 

A tm dro.ps of Alstlllmt® «as abtalasd, l«3lllng at 259-6l®|, 

1,5121, fhB-m, pliyslsml conitants-- &m mar those of 

p:0rhydrofllb#a2oftiF&ii and the ocloi* was etiametsi'lstfc of per-

l^ydro41t>saE©fitFan.# It Aid not fom a picxmt®:,. 

O'^on^aatlon of gihydrodlbenaofumi, 

Sswral att«»ipts wa:i^ la s-^a, liiidsr a mrlaty of e^a-

dltlona* tQ obtain osonlgiatlo'ii .prt^tucts of dltijdTO4il5@n2io-

fumn wklah woult Is# of mlu© i« alucidatins its atrueture, 

fh@ ofilj pradu0-ta obtalfi^ war# tibens^furaii aod: salieylle 

asld * 

Experiment Ko«. l.« line .gmffis' C0».053 toIo) of dihjdro-

dibeaasfumri. In 200 oo* of dff chloroform, was cjzonlsad at 

room t#®'p®mtur« for 12 ho^urs. A azonide preelpl-

tated. A .sasipls of tfi® supernatant liquid waa foimd not to 

.atosoi'b bTOmine, fhe stability of the d:fe>ni4® was tested l3j 

plasias 0^ saall saiipl© on a spatwla and wartting ovsr a fls®@* 

It was faiind to b© quit® stabl®, aa it 3xplo-d#a. only after 
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fh.e ehlorafDrm was mmT9& fey m&ana of tha '.fatar ptjiap 

and the rmmimlns &%onM-e- eovered with. 100 es,, of wats.r*. lo 

reao'tlon wsa apparant wifttll t!is wat»r was heatsA, wiian thm 

o^ao-aid© smiually Mearae liquid'. After 3 ^uva of toatlns 

Vm srliols was sdalad, Th& Qllj laataplal Maaaia suffleieatly 

solid to 13« flltsred,. 'fh© rasMu® waa tissolwd in aloshol 

and diluted. On ooolins tii0W0 waa obtatead 0»9 3» of 

nofur&nM Further dlltttioa yisl^ad an oily pmelpltata. 

Stttsffi distillation was tlia® attanpt^d-, Tim onlj produot 

obtaiaad *S9 1.«.2 s.,» of dibeamofiipan. fro® tli# distillate, 

fit® rasiiue was tariy* • , 

S^perlsaetit Ho.,.. S>: smas of dlJijiarodibenzo-

ftama %n IBO Qc,«, of iSLrj cklorofom was o^xonlsda far 12 tiours,, 

fli» ^3hl0»foKn ?m0 d^eastad fmm the: ozoaid# and ths latter 

susp0iiil0xl in ee* af.mcetta aoia.^ Seventy cubic «s©fttiii.e-t@rit 

of 30^ hyaro-tan peTOxias was adaed and tfe© mtjctiira warned on 

the steam bath for 1 Hoitr, when all-of' tiiO' omniAe was da-

.eaiaposed. The aolutlfsa ms flltemd ' to.'It of a sfimll 

ataomt of au-09«iicl$.a mutarial awl then ^.H^ited. A small aiaoimt 

(0«.S g.5 of dlbeiisoftiran separated and wa« filtered from tha 

solution* Fui»tli#P dllmtlqa pr»slplta,t9<t' an asio-rplioms brawi 

solid, fli# aeetie aeld was n^utmllsad wltli sodiusi earbott-

ate and thm laatS® alightly acid with iiyaroohlario acid, Th& 

solid material was extrseted wltli etiier fram wfelGh ©xtmct 

tbe^© *as o'btalfted only 1,9 g» of salScylle aeld, iddntified 
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by melttuB polat and alxad m-eltljas point# 

fhe e1alo:ro;fam waa waporated amd tlie ransalnlns oil 

dlstiHeil,. o'otalaias %2 g* of dib«n20-f.uraa» fhe, yieM ef 

dlbeazafiiran waa 26̂  and ©f sallcylle aeld tX$* 

SiCi?arlffi#at go^,. 3* A .solution of 10*0 3.^ of ^.Itiydro-

dibdiiadfurao Ik 100 ©•©• ©f slaeial ae^tie add waa ozonisM 

8,t room t©iipemt«,re for 36 iiours,. ao#tic mM solution 

was dilittad to 200 ee., wltii. etasr aacS zim dust MdM in 

small quantltios.». It was ttmmMs&rj to &M a little water 

to #tat*t t'riQ raaetlom.,, w'alch timm bsesa© -rlgoroMS, Wh^n ti» 

r#aetlaa liad. ceased til© excess ^ino wsa raiaoirsa 'by flltra.-

tio.n anst msst ef tim solvant avapomtM. fiia wmw&'inS.ns sol--: 

vmt «aa dilute alirjlitly wlta water to pi^elpitat© 2»0 g-.; 

of dtbenzoruran. Further dllutltm precipitated a simll asomt 

(0..a g,.) Qf ama-ppiiaue •-solM wMoh go-uM not tm purified.. 

SxpQrltmnt Sg« .4« Sl'Siit srass of d.iliytira<S.lbsnzof«mR 

was ozonia@ii la 125 6<s% of carfcon tdtraohlorlds to which li&d ^ 

h&mn add«4 O-.0OB s« b-roraia#.,. Suoii a asd.iiEa. waa foimol toy 

SMI®"® to ©ff#Gtiif® ia tlie oaani?,atlm of tstr^jdrodi-

bsRzofuratt* After 8 to-yra o-f oaonlKation the eartoo.11 t^tfa-

ofeloricl.e soluti.on waa iovmA mt to ab'so-rb bramlne. Tli^ 

o.zoriiae w'hloli s#parat®3. srae a. grunular solid, qulta differ-

©at la this i:^s|>@,<3t fmm. the ozonides obtained without th# 

U8B of bromlm, 'fli© o'^ni L© waa filtered frani tbs .solTent 

•and aip driad fan* an iioni'*, dbtaliilag 11,0 3* It ims sub-

J«otea to stssffi distillation to yield 1»6- g#. of dibettzsfwran*. 
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Urmpo-mtlon, -of tl-t© oathon tstracriloride flltmte yiel^dsd aa 

sdd.lt0,6 s* of dltjen.sa.fiir'an.,, malcliig a total yield, of 

of tkls ffiatarlal, 

fl'is -residua from the staaa dlstlllatiott IrmRlaaea'' on 

eoolJa5 and was filtered from, t-e watsr^ ft could nat be 

mada to crjatsllls© from, aeatic- asM, aleoliolj, pat:x*ol^um 

•©th9r» acetone or benz&ne,. Mm attaispt ®ss raa-cie to cliatlll. 

it at 4 mm,*- pmaaum^ fhem was obtained only 0.8 g* of 

saliaylle aslA, tlm rsnaiiKler' deoospo-sins bafora dl.atllliag, 

Expgriraent 80.* 5. Pi.'-m grama af motilde obtaiaad as 

in. Sxperiraent KOt 4 waa ejuapondad In ?5 eo* of 51^ aodit® 

earbouate solution and slialt^a for 12 lioura. At th.0 end of 

this tlas the ao-aim oar1 d 11 solution had tJarned brown 

Tjijt EttGli' solS-t re®al-ii#a* fMs.was filtered &nd th# solution 

aoliilflM.,- An oil wqm pmGlpltutaA tdtlah oo" ulated to a. 

gtismy masa of apppcijcisatdlf 0'rte--'lmif It seemed r&sln* 

o'ua and eould - not be m&d3 to C'rjstall.la®. 

Sx.perlfficnt Ho.. 0» The' osonlda as obtained In the last 

sxparlsenta was for ca,taljtic :lijd2'©s©natlon hy 

wasltlns it 3 \?lt!i B.nhf&mu3 atiier aitfl taan drjln.3 it 

in a Taeuura desioeator et 4 am. fur 4 lioura. Five grams of 

this Qzonlds was dissolved in 25 oc-. of slaclal acetic acid 

••and hydro.3enat©d at atmospiwric pressur® and temperature ia 

ths preseacs of 0,3 S*- of .plat'lnum axide oatalyst, Aftar 

an Snductiari per.lod af 15 wdnut&B lijdros®n was abso.rbe.3, 

rapidly, S,2 'atoms feeing aljaorbed In 40 mlnut-os, Hie sol^snt 
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was r&mmed rnide.r rsAuoetl pressur®, l©;aTtns a Yisco-ua hrowm 

oil, As la tiw pyevio«s ©xpsrlmants., atteispts to purify it • 

faila4.„ 

Action of Llthiuai Q.a Dlly/Arodlbenaofuran, 

Sir̂ ht aM oii©-iialf ̂ rams {0.05 of (llhjnirodlbQngo-

-furan-, 0,,8 s-,, (0»li -atom) ©-f Itthlma laid 100 ec. of sodium 

dried dloxan ?mr© Intî ocluca t In̂ to fi • thres-aeaksl flaak and 

lc«pt tmdsp- mi atBO0pli#r© of altro^on,; fiiQ saluta-dn was 

haat^'l to 'SSjitlQ pafluK ant stirred v3 ^am.uBlj tor 2% imura.. 

The solution bo,5a.n to turn br'owK a© soon m it bsesst© l&t 

and the co-loi'- dsepensd mpMlV:.. At the 'snd ot th© .-.period 

of -rsae-tion bro-wii cold-r all disappeared ajid a white 

ppecipitat© Md a.ppBmm&,-

Water-.dlox&ii solutloa ma aM̂ d tô  the ooolM raaetloa • 

slxtiir® .to liyclrolyze afiy oriss-nometalllc oompo-sind whlcli lalght̂  • 

haTe rmmin&Q. ii»a#eoffipo9s«t̂ '.. ̂ fli© 'watar and d,i&X8,n wera, r#» 

sov0<l xmdoT reAuQmd pr̂ g-sure sivl tho residue traatsd ̂ flth 3% • 

so-aim hyaroxld®. Most of It disao-lveci In this solveat. Hits 

was washed one© witii ©ttier, 'aelfliflad, aa3 ®xtraet©4 with 

stiisr* f!iâ  ether ©xtmet was ari.Sfd and 'tlie .©tlier Fsmo'vad* • 

Th9 rssultlng oil was dl stillMi b,, p, 120-5®' (7 siai*.,), fh# 

diatlllate solidified on. eoo-llacsip, 56-T®.' TMs was m* • 

erystalllaeci frois. 60-«8® p®trol0us etlisr aal melt̂ l at 58®. 

fliis oorFesponfis to tha point of ̂ -̂liydi'Dx.j/tdpheni'l 

and a, mixed-m«iltfri_, point via a not't̂ *̂  i ̂ asod, flie yi@M of 
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purified iiaterl.al ima 6,.0 3,,, or T0^-». A see&ad axpsrlment 

th@ sla# of the on© J«st aeserlbsd jdaMsd of 

42^ xjlsipheay 1« 

a^UQtlaii &t .%»Jl.ya.2r'0^.yaiba.naQfuimii la Llg.ald. .Agaiofii.a,.,.. 

fan gJOTts (0*054 mole) of solid 4-liydrax|-?in30«aofumii 

was slmwlf ta a sslutloa af 5#.5 S*. vadium in 300 gc, 

at liquid. am«>nla.. To aaltttain a blue selor toT 4q minutes 

after til© additlcsn of all of th® ^iijfdr^xyaibtttaofttran It 

was a@c:@Bsary -to add so addltioml 1,5 g* of sodlttm... Eacessa 

aismnltaa 8hl#nA@ waa adaea aM, tlia aisaania ©mporated.,, Ri® 

rssldm© -was tak^a Iw water and ether, Ite-e 0tli©i» solution 

was #xtmot^. wttt. 3^ mdtiur, hydroxicl3teldlfi^atlon^of 

this mlkallm® mlution yie'M&A 5»1 •*, of Impure solid whieli 

was peerj^stslllaet fii^st fw>« 77-110® |j©tFol«ura #tli©r and 

then fro® msthanol,, the latter b#lng deoolorlzod wltii norlte.. 

Tli® 4,.5 .5.,. I'1-5'^) df pm*m material ffl#lt@d at 116-11?®, Anal-

jala stowsd St to bs a dilifi:r*oliytx*oxyaib©ftS0furiatt.* 

iteal. 0al0d» for 77*391 H, 5AS, Fomidt 

0, 77.62; 5.41., 

its piimollc properties in€jGat@ that it is 1^4-€l-

hydra«6-.-liydrox3rdlb@nsofiii'Si» It waa- d@hy4i*o.®enat#d by h©at-

Ing vim sulfur at an laoia^* "Si® pmduot was @x-

traQted fmia th® sulfur by ^mmna of lK>t slcohol and crys

tallized hy dilution and moljn , From 0»8 g. of material 

th&ve was obtained 0.52 3- (^5^) <»f 4-hjdroxydlb©iii5of"ur'an 
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by mlx©€. »0ltSirts palat.. 

One sraiB of tlila was isiitltylated with asthyl ami-fats 

yteM Q*75 S* (10$) <»f mmtlijl ©thar msltlng at 5%®, 

teal, Galcsd, for G-t-a-S^a-Og-r G> Tf'Sff H, 6.-04-| fouads 

G* T7.T1|: «,• 6-^oa,. 

of. 4*4!^tao%y3.il30Bgg^foi?aB. in. .Liq-gi# AmsQuim. 

srsisii' of s<»3.ia ^•ffi.0tboxfd.i'b:@ft.aofttrsii was added 

sl0W-iy to a salyttion of f-.O '* of sadlm In llquiai amaioiiia,. 

®i9 raduetlo-n produst was ia&latdd .and -distilled at 7 !»• 

pf^asur®, obtaining two- oonsldemM# fractions} (1) to llS®, 

0*5 S-*.# C21 112-14®, %1 s*4 C'S) ll4-55%. 0--'6 g.| (4) 135-

42% 4,-0 g-« % traatHi€®t wi.-&i'30 s&Alvm hyd.mMM& th^ sec-

0^4 fFmstion was mafi® to salidify, fhig solia p^^owd to be 

41bj4K>€lb-«ii^f«,r'aa* TiiM» aaS c>ii:®*tQatli grams (260) w&a 

®.b,taia©d-.- fhi# alkali a^laljle s^Ption wm& -m 011 mM could 

mt be maAm to aolldifj^ fim his^ier bolliais satarial and 

til® rsa-lda# al-s© BMpm^ to- fc© ai-xtu^-s and *©re not i*-©so1tM 

i-nto piir# aiibsloncAg:^ 

Attam-ptad .RgAuotion of 3-AainQdl1:>en2ofuriia,«- 3*01etl"iylaain9* 

d'i'b#naofiil*mii. .and 4*-AisinQdi'bena0fu.ma .in .Agnaoftia-*-

th&M% tlirs© eo-iRpo«iad-s wero ami}J©©tad to reduction in 

llqul4 aawaia in Vm usual aianae.r., fliare tea rBmrBPod 64^ 

of the J-affilnsKilbsnzofmmn., 80^ of the 3-^l®thyiaffliBa-d,ib#iia3-. 

aM 80^ of tti© 4-.«i!iliio-cllMrizofiaran, fhe oUrnr p2tja.uets 
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wars tars aiid .hmiia-llka produeta,.- fha aaomt of sodiua 

csonswaied ia tlie reduetloas was 'ily in iarer-sa . pf^pjr* 

tioii to tha aaouat 9t mlim »s0ire;F©d..« 

Re^astloa- of PA^^azofnirmti by dsl^lTaa ..teiaiaiila,-,.: 

'Dlbsiizofiirsa. l.a radmed to a graater #xtent by ealclm 

in lltuM mmonta. thaw by sodium la liq.iajd asaonia. fli@ 

stag© at whlfflli t&s reduatlon stop® is# sot so 

®p#aj,fic as In tti® case of isdaotioa with sodlusi beoaua® ttm 

pmAimt always s#aras fe) hm a silxtup©.,. a»I If tJi« .r'@4u0tioa 

pixjduat Is subjected to a'seeoasi reduction wKler the aaiao 

c0Bfiitloas 7,roatsr i^a-aucstion oocurs-^. tiia .product bains still 

a mlx-tttra* 

flun I. f«'0iity cs^a»s of dlbensafursfs (0,12 iiol©) was 

MdM to 500 00 • of liquid ammonia* SalelMni was tfien aMM, 

ttiTOQ-.-fourths -of m liour i^.qulpsi far tii© sd'iitian of 

1? S* flmt amount was required to salatsia th© blue calO'F 

©f tmusad ealeiiai f®r ® mSisites.; fh© -prn'Mot- was fraetiori'-

atad at f lai,* pF@-sst«»^# ©l)tainin,3t (1) to 110:% 2,..*0 3,1 (2) 

UQ*13®# 11*2 s...,. #®D, 1^5680» d®|«, 1^K)62. f&s r^aindsy 

of the laaterial was reBlmaua^ Tm fflolseiilaf r®frastivity 

was ealealatsd tO' hm 30,33 as eompaTOdt to 51*53 required by 

thsor^ foi* l,,S.,3,,.4-t«trahydrodil3@«se>fmi'aa*® • Sbal®®' d&t&X'* 

Rsfractivlty constants takon from Ooh@n*3 Orjanle Cheaia** 
try., Ixsajisans, Ireen and Co., 1918, Mm To^,- pagas 19-
35. 
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min.©d tha pMysloal eonstants of l,2,.3#4-t9tPaAy<.irodlb9nao-

ftii^sn to hm ft*"*© 569551 rt^lf l#Qf63|, and fouiul th# 

rsoleoalar rafmoti^ltj to 51#45 as oompared to a theor

etical Taltt© sf 

f*o Ilka ©x|50rliiiiits wars p^-rforse^A with the. 

cjaa dlffsrsnss that the ilbeazofupaji was Mdgcl ta a solution 

Qf t'm caleluffl In 'liquid ammtilB., Saa!i 20».0' g:, nm of dl-

beazofii-ran s^qulrQd appTOxlmately IT-lS g, of ealetua to 

maiataln a. bliia csolor" for 1 lioar.* prodnntB o-f tha two 

mxp&rlmmtB w-@r# and dlstlllsd fmm a Glaisen flaal: 

at 5 an* prsssurd* Aft^r a 4 ^c, thsra was ooll©ct-

sd 28 s. of material "bollins q-t&p tlw pros® 115-3^®* Tlia 

remMim 'hmmte rs.'dnous on '^oollng*, fiis 2S s, material 

was than fr®.«tl.c»mt#d.. It aistillast eonstantly at 112-112,3* 

(T Bgttr fraetlona w^rQ tiFsn and the indsx of refrac

tion taeli fraction dstemlneaf (1) 4,»5 1,5665| 

(2) 7W- S.-.P l,,56?aj. C3) 3.3 S,, 1.56851 m 2^2 s», 

a®®15, 1*56^* fha middle factions wmm mnbin&d and ussd 

In tii3 fallo-win#! analysis aiifl bKj«ltta aMltloa Qxp^r^mmt., 

Anal.,.. amlGd^, tor Oa.gHj8.aai 0, 83«6Tj H, ?,»04. Founds 

0,. 83.32| H, t,02. 

Braiilns was rapidly ddeolorls-dd fcj this Etatai'iali l.,:72 

{0.01 ffiol#} was aisssl-vM In 20 oo,. of dry shlor-oform aM 

coolacl to -5** to tills was adSatl 1,0 oo» (0.011 mol#) of 

bramltte In .20 ce, of ooM chloTOfom. Th® "broBiln© was sis-

sorbat Instantly at flrat wltti llttl© ©TOlutlsn of hydrogari 
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slowly tomr^» the last of th« adaitJofi w3tli the 

#vc»liitl3ii &t eottaidarable hydrnf^mn. broisiaa., flua ral:«%ur® was 

allowad to atattd at *5® 1 bottr and ttien %hm Qhlovotorm 

and #x0®3s "bi^minai rsisir^d hf a@sna pf Vm mtaf tsump, fh# 

r«aiftlna; whit© sollA wms rsepystallJ from ohlomtorm" 

m<etfm.ml soltitioB to ylaM 3*1 s* material meltias at 

140-5®* fhts .was again rdcrvstalllaed from chloroform-

uethaiiQl solutlosi artf obs# fTOSi. Qhlomfom-»n€tmlmm ®tli@r 

(€0»S®) eolGtion to jlsW 2«5 <5» (^5^1 of ' •trl-breis»t©ti*a-

hj4p0dll5«nsoftirafi, asltliig at 148®. 

teal.,, Calscl. .:^r C, 55,13{ H, 2.70| Br, 

58^35. rnmtdt 3'K95; H, 2*84| Sr, 58^5^. 

p»ayot of th© first j^aiiietlGS l.»5680) w&s 

r©4wc53<i satalytl-eally la th-^ pmrnntim of BlatlButs oxia# 

oatalj.st, fh® redttatlon was A^ne at rooa t@»pamtiire and 

at atmospheric pressure,, fha iroltms of tiy<l.ro.?|ari nbmrh^A 

was ia@ssiir^!l, 630 ee* or atoms Being s'bsorljQ'S in 20 

lalrtutes by 4,3 g* f©.Q25 iiola) o-f matarlsl., fhe i>ro€««t 

was'dlatlll#d fma & small 'Jlalsen fla.0k| p«, 114-17® 

(8 1.5OTt 1.066. 

Han 3.«. 1b. a fonrtli i»©atietl0ii of a 20,0 s«- l»rtion of 

41b©ns0ftiratt S4 g, of salcliis was raciiili*©^ to maintain a 

blu© eolsr In. th© Hqtiia aiaraD«la. for' 1 hovtT aftsr all &f 

th» di'bsnsofuran had bssB stldsd... FmetSomtlon. of th« 

pTOduot at 4 pTBBBurm flaldedt (1) to 90®, 3.0 g.i 

90*3 10 • 5 B** 1.,54^-» ftia tj^easi# resinous 

on oool.in , 
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'RIM 4# fwalir© gmmn of rMuosd saterlal^, n®®"0 1,,5680, 

was asain st3bjSGt#a to rsauetlatt 'bj eal'clim In IJquM sa« 

ffsonla to obtsln, Qn fmetlomtloia at 4 ffia, prmasur®', (1) 

80^92®, 2...0 s,| (a) 9t-4®,, 6., 3 g..,. »***!> 1,5494,. T&ls preduet 

tea about ths sot® ^physleal e^nstants as the pjt>dtict of Run 

Wm_ 5.». fhe pmiuets of fImB 5 wcA 4 war© .com^lnsd and 

again subjeetsd to reAastlati- "by «alcSi» in llquSA asmortla., 

t h s  p r o d u e t  w a s  f r a o t i o f m t e d  a t  a t m o a o h s r i c  p r s s s u r e t  (1 )  

to a5S®» l,t s.-» CS) 558-64®, 3»5 S.# l*53aO| C3) 264.-6®,. 

4.1 S.»., 1..5494| C4)' 0:S s*» 3-5518*. Soma 

additional mluetion appears to^ l»m»' tak.®fi place... 
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ffes hfclro ^eTiatloa of Al^wamfuTmn witli lnsufflcl@at 

hyfLm^en to saturat# it lias not 1®4 to a partially r^med. 

dibanxoftama bat to a aixtwre of pertiydrodlMnsotijran aM 

M.jiredtisea tlibeagofuran* Majts' platlmm eatalyst. was 

used at la^ t@ii^|J©ratiar@ aM prassurs, Ran^y nlote#! eatalyst 

at 175®- and 200 stff«}spfe#r©a, sncl s platinum black catalyst 

at low pTQsaum and t«»©ratur®» Tli-s- results w&tb tha asia® 

in Qach caa®. flie last named eatalyst was used In an at-

t©rRpt to auplleat« the worfc of cjiill:iaa«« ^and PadfiaM®®, 

wlio obtalaM tstraliyaro€lb#iiK0faimti "by redufttion in dry 

acetic aaid* 

In this mrmmtion it 1b notaworthy that l,.4-<li!iyit^-. 

dHjansofumn hta-ted to 350* in tha prQmmoB of a nickel 

cataljat atiiiiltaneous hyftroj^enatlon aM dshyflrts--

gtnatia^ to pm&uG-B Ailsmiimfnrem ana TOTtiydroaS'beny'.ofiiran., 

In comparison, l^^-^lhjrAroiiaphthalane heated to 130" la the 

prasenos of a palladiufa ea,talyst yields a mixture of ?iapli-

thal^fte ant tstraliytironapht'mloKe^®•. fhls aiffsrsnc© is la 

agreaiient with the fact tlmt naphthalan© Is r©a4ilj hydro-

Senated to t9-tmhydrori&pli%lial©ii% whersaa dibansofuran is 

not partially .hy4it>s®«atsa:, 

»•» Z#liiiai:il mnd-paylov, 57B, 1066 (1914). 
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00 
Tti® dlfecrSmiSt»«ss 10ftiima tiorl IB th9 a1»"W 

rMuatfsa s? Alhmz&tmmm wSt'-t m^Atm lii tlqulf ©«• 

to HQtm'minm Sis stTOOtiire e^r*3fsli5 

a«il or mmif la 'th» fswfimMm af it~ 

b0R»3fiir»a« OsonlfsmtScm sl-'s mmm * 

ISttla aallsylSe sel^l aM nueh mt&Hal 

nmM S9t b# JidRtffSad. -Thd «*f-isii0# fsr fA# 

8t;iit>tiirs mnmn mistnl&tim 

1^4-'3g!lJ^T«S>fSmpll-1Klllt«:# •wra'* ratalstrifll ||»>rt4tirliitl|.i«S 

aurl emrt?anst«'i 

acM. This Btil wmn msctSly mfAml'm, far**!*' 

,/V^ 
II I (OOg) ^ I II 

\y\/ (n-C^HeLlT 

COOH 
(K^FeCHfl)^ 

V\^ 

<ij«n5rt9 tothole aei-f* I sS,nlla,r of 1^%-

fi%t^^. a '^'HT-1r3i-11b9n?-0f\irs«o»t*!^'rr1S« 

s«M sf'lt.tte-*. at iifi#' st}ie& wm- m$M%^ r»««Sly ^ 

p?>tassliiis farrScyaaS'fa •3»aib®asofiir»6®i*"tox|'l$« 
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(COs) I \ws; ^ 
/XCOOH X COOH 

MdltiomI evMsne® for t lm 9tr«ct«i*@ of 1,4-aihydTO-

d-lhrnzofur-an oomes from Its H»4e of foi^iStlon and analsfjous 

reductions, ftis scstlon of allcali ms^tals on. ytfisattirated com

pounds ia ©ther aol«tlon is stellar' to' t}is,t In llqiaM amsofila 

0olutl0n..», CQMpomAB fouM fey mtiA to gi-r© 

hydro a@.rlvativ®3 with sadlaa 1m liquid .sffiaonla jleM sodlm 

addition products In at!i#r sol«tlafi. By r^atietion In llqtilA' 

anthme-ane and: stilljans ylsM dihydro (feflmtltriifsi' 

pliananthrsnft aad tsiishaiiyl ylsM t&tr&hy6.m t^rl-yatlfss,. By 

th© aetlo,n O'f mAltjm tsfi ether saint Ions, anthrac-am©**stil-^ 

phmn&nthfmim^'^ aM all yield MaoAlxm 

addition OK)diietSf mtd dlhyditj aert¥atl'9'©s hj hfdmlfslB, 

laphthalena In, stber aQltitlsSB yields a l^^-dlacnlluiii addition 

prad-uct'''® and in liquid a 1^2,3,,4-t«tra3CKlltS! ataai-

ti©n pr^sAuQt'^^ * 

yv\ 
Na 

:m.} V\/ 
lial 

Ttete ffis-ehanism of sodlui saalgaa i?«4iietlon has b®0n 

postulated by "-7lllstatt®r, Saita and Buma®* to th# lBt©r-

Sohlenk. ,  «t  al .  Bar., 473 (1914),  

»s l i l ls t i t t©r» 3#ltz aM mm&., nor. ,  61,  8T1 (1928). .  
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s:@aiat9 fomatloa ©f a sadiwm aMltlan compottud followed by 

SQlTolysls,, • Thla tiiiastifct®dly e-an "km- »xt0«d«a ^ts- m6.tm and 

©.leoliol r#dtiGtion. By so-'^aa aM alcohol r@d«-®tiari aaphtha- ' 

%m& can t>0 mad© to yleM sltti©!' l,^»«dlliyaro na ̂ httialene or 

l,,.2,3,#.4-t®trahya;ron:a.plitlmlen9, €ep«fi€lftg upon the tsraparatwre 

of ttio rMttQtJon®®. 

v\y 
iial 

"(A-leohol) CAlco-hol) 

Siallarly., ph^nthrem nay b© mml& to yl«ia «ltli®r s diltydjro-

or t©tratiy4ro ci®r4-?atlii's by ro'liiction with S04iua and also-

hoi .• It appaara that thss action of sodium on tmsaturatad 

compoimtts imdsr th.s various esaSltioas dS0ous3#cl aiffars 

only 1» da.'sr©© aM nat is IJnA.. 

It might b« predlctaet tliat Mh^simturmi wouM mSercp 

similar Feaetlons, In the iTitPoduct0'i*y part it was point®! 

out that socliiini aM aleohol r9<lu©ti0ii leads to th© formation 

of tetraliyai^41b©ns0fyran» la tills iOT^atl^atlon it has 

tja«n found that in liquid aiwooaia,. followed by sgl-

TOlysis, m@ gooci jIbMb of dihyaroans^nmf-aran# By anal-

©Sy to tfie aaaition of to watjhthalsne- it would b# 

expected to ho l,4-aihy4.Kjdil3snaofwan* 151© prassnce of the 

oxygen bridge la dlbenzofuran gafs rise to anomalous results 

when an attempt was mads to add soditj® to tib@n,2Qfuran !.« 

®® Baiabers&r aM I^dter, Bar,^'20, 1?03 Ci88t). 
®'5' B-clmidt aad Meagtr, ^er,, 40, 4240 '(WOf)* 
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mttmT sol^itlon* Tkm oxysaa Isrldge was clsawl glir®, o« 

hjdralyaia,. a-!iyqlR3xyMpii#Rjl.,. 

Fa 

iUthQV) 

(A.lcohol) 

fli@ reduc.tloti o-f dlbanzofuran 'ey m&mts. of qalelujs in 

liquid mmmnln. dd#a 'not stop at •& daflttit© stag® as -does th© 

reduction wJtli soditaa.* Fractional ilstillatloii of the islx-. . 

tnm yielded a f.motlo», though not q.uite p«r©,. IiaTl»s tii6i 

arora-So oompositlon df ttt»hydix)dili©ttz»furan and pl^sleal 

oonstants (n®®!? #f# 1.1062) near tiios# r©ports5 hj 

lt>©l®® for l,,,2,3,f4-.tst»liydrodlfc®niofuraji 1.5696|, d^Zf 

1,0§62): » A eonsliisrabls apjunt of polfseric pr^auct was left 

fmm ths distillation, 

Th& incDapl@t© bydttssanation of S^hydroxydlbanzofuran. 

rsswltetl la tlie formtioa of 31^ of p©-rljyd,3ftjiib#n2ofuraii and 

th© r«Go-v@ry of of tii© t*-tiytroi£ytlt>@nsofura« mhsn t!i© 

r^acstlon was os2^1©<J out la. pres#aee of platinwn oxid«-

oataljst, Siiaila.r'ly, 4»-liyd»3£y€ib®n'»3-fumii yi-aMM 3^% of 

p«rtiyaro^ib€ftsa.furan aat 51^" was r»oafsr^» Approxiaataly 

six atoas of feySro er were a^sorbecl in ©ssft eaae*. 4-.ifya.rt>xy-

dlhamzotwmi was alaa kydms©aat@d at prerasure- and 

t#ai»ratura in th© prsBsnos of a awpportad aiGkel catalyst 

to yi®M 32^ of periiydrodibenzofttran. In thl® -ease tha 
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rsBiaiiideF of th# aatsrlal was alkali aolubl© "but oouM not 

159 puriflM, 

V^o (H@) 

/\ 

I 

N^O 

CFt or »1) 

/X 

fli0 pTOduets of the liy4ros®i^9.tla» o.f S-iaetb-oscydltsaagQ-

fyi*an in tfra presanes of platlnii® oxi<l,©- catalyst souM ml 

b# s#parat®a ana purl f led* 4*lC9t:h.oxy<ii1»n2of«ran hydrosen-

atsd in tha prosBnce- of s oupporte'i nickel catalyat and in 

dioxan 0O.lv0.nt yislded 12^ of p«i*liydrodib0iazo-fumn and 41^ 

of a tetF&liydf0S©tlii3xydl'baR-S3faFaa.. fhls was al'iawtt, hy th@ 

o®tl.i.o4 of mixed a#ltla ; pQ.liftts,; tD be diffsraat from tto 

l,S,-5*^-tetrali5"dro*'6-a@tiioxyii^©n2iofwran prepare by JSb©.!*®, 

It migt, thamfoi^# hB l^S,,,.3i^»t traiiy€ro*4«"iiatii0*jdlb#i520«' 

fursn. 

\ /^0 
4 '^ 4-

/vn3 O0H3 

Some aew methods w®p© applied to tiis prepamtion of 

ami.n:o€ib@nzofuimn.s» Dlatlaet a^iyantasQs or@-r the methods 

pr^s-vissualj ©mployed wars noted in some ias.tattC:@3.,. 3-Sitro'«-

dHjsnzo.fiaraii was r«dluo@d catalytleallj to ^^aiilnodibensofuraii 

employlns itoey catalyst ant #tlianol solvmt.. The rediiction 
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was 3?apld whsn -earrlad out at 100* aM. yields of &f 

hish pwity ecjuia \m obtained» 2-.J®iaodlljeni;ofumn and 4-^ 

aiainadlb®fizofui?sa wm^m prepared from ttm corresponaiag 

bmig>41'b@ii^fiirawa hj tha .aotlam of sodamids In llQwld 

a»maiiiis, fits yield of Q-'^sminodlhQiizoturm was will oil 

%& s3B<iw!iat lower th^ tisat of tli© fesst mat!»d .pra^lously 

#spio3r@d the astlcsm of oBmoalni liydTOXtel# in a -st©©! 

bomb at.225® and with eupKsus bf^td© eatalyst*''', Th® 

.yi#M af 4«ssili&41"b.©a.^£ifMraii *s.a 51^ as eso:iapaf sd t© Vf% 

©•btalfiea hy tii@ touts lasthGd, *Bt.# pi^psmtlo-n of t^xa amines 

in Hqtiid giasonls lm.a tlis ad-vantss-s timt a, spscial tomb is 

ftot 

Attasipta were sad© to r^duc© 3-»snii5»d.l'b«n2iOi'yiraa and, 

4-a!iino€lb0iiaofumn In dloxan solution &m& In the prasenca 

of tti® aupportad nlel:®! catal5'at* i0 F«diietlan had oGo«.rT0d 

up to a t$ffipsratu:re of 235* anS at 160 atBioBplieree prssau.re. 

Uaexpset^fi msults wwm obt^ilnM by siubJ#ct.iBS 5-amlm€i-

benmfuran ts ifeduotion at lOO® ©jijI 3 ati®s|ti,«.ras In the 

prBBBnm &t Baney ea'talyst# A ^iUj^mamimdthBnzotVLTmi ,wa.s 

obtalRed,. fhis «0'w.ld b# pmtlpit&tad tmm ©thar aolutloii 

as' the aula© Hydroeli.lorid® but mt bj molet earbon diostlds, 

IMloatlnct that the no'n*»a«l>stititt©d Flag waa rsdua#d* A 

dlhmm addition pmAuet was. o'etslaad whlcli was d#Qosp3safd 

ifltfi alooliolio |K>tassi«» hfAvoxidm to ylsld 3«amlnocilfe#a.i5Q« 

famn.. 
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(Ha)  ^  
NHa IRaney Mir 

(Brs) ^ 
NHfi 7 

(KQH) 
(O^gsOH) \^0 A,/ 

asrivatlf©® Qf Albsn^fuma w©rs sulaJ^otM to 

reductloa Ijj" sodium, in llquM affi»o,iila* 3-A»l,naa,l"b©ii.aofuimii, 

3*dl®t!iylasliiDa,iT30n2<of'uraii, 4-aiiiii&aib0amc5fur'sm w©r® 

tri©4.. In @ae!i eas® eonsMsrable sodiuia was canauaied wltli 

the prodltictlom of taF.s. and hiMitis like matsrial, Approxl-

aatslj thrss-foi-aptlis of tH# startins nfiterlals wsre 

coT©ma,, 

4-':Hfiroxyai"b@ii2e>furan was r©ducdd hj sodium in liquid 

afflfRsnla to yield 45^ ©f I,4»dtli3r4ro-6»li|'ditjxyait>sn20furan, 

•fhla structure was a.c "i nad on ttie basis tbat the mstsrlal 

was^ptenolle, salubl® In ailuta alkali* 

ilal 
iUq. IHs) XX\) 

OH 

4-M#thoxyai'b0nzofuran. was also rsdiie^d Itt liquid as-

aonla but ths rea<stlon was more oomplsx* sa 26^ of dihydro-

d.lb6ii,zofuran was csbtain^ ai»a tii@ rsiaalnder of the reduotloa 

product eould mt h& piaj'i,flea and ehamotarlzM. 

Dlhyd,FoditH8nEofui*an wag subjeetad to the action of 

g@'r©ral reasenta* .EMiietion by m&an& of sodium aM es,le,o!»l. 
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or eatalytioally at low prssaiir® .and t©mp®ratur@ in tii© 

pmamiQ& of ©Ithsr ffeitay nielel ot platlmain ox.id® yielded 

t#trahylreti!5©nso.fwraii;, IdantlflM by means Qt its piorat©» 

BMoubtadly diliydix3€llj#n2ofuran of t#traliytroail3©»sof"utran 

would b# hydro "-^anatQa t© p©rhyd.K>a:lb9ii.2ofuraa taid#r' cs.oa!ii« 

tiotts ffiildar than tMos# nmQBa&ry to hydfogamte dlbeazo--^ . 

.fyraJi. Ao^tylatiaa *lth ac^»+l3 anhydrid® and staimie calor-

(HsMy Hi} ^ 

(Na + GaHsOH) 

id® yialdsi, T*sda,tyMi&j.'.i„ jdfbsnzofuran. fhie eoiipjimd was. 

, ehamsterlaed by oxiill.zSng it. to 3-4ib®az©furamoarboxylto 

by ®@aiis of liy,|x>e,li3.0rottB acid. It ms also .reduced 

in th© px^3©»c® <5f eatfeiy.st to tii# kaowa T-ac-etyl« 

l»'S^.3».4-t©ti*aliyd2:'odiboiizofuran'^^.« f!i@ actios Qf llthlxm^ 

(cH^ao).Ov 
(3n0ir^ 

il&K 
(iir 

COCHg 
GOGH, 

X)^,, 

on dliiydrodlbensofmmn la dloxaa .solutian was similar to 

Its action 'Qn dlbettzofuma, A subaeQueat decomposition of 

til© p#aetiQa pfodmet took plass yl@3ain j o^-liydr^xyMphanyl 

Instead of the ex.pected dliiydmhydroxyblpli&nyl, fli© attempt 

to Ifloseriae dlhydrodlbQiisofursn by lieatliig In ths prassnee 

, (M) . 
tDloxan) 

0H\^ 
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of I c^t alyst has hmn dla-eusstd*^ M Mdltlofial attempt was 

mode to lsott-#fis« tjM«r tJi® eanaitlons timt l,,4»€lliydTO-

naphthalan® is IsoasriZ:©^ to l^S-dihydronp-ph^mlene*** 

Mq f^aettoa ta^k {jlaca fey heat ins vith S% s^lm. etiijlat©' 

at 120®*. 2J beat lug ta iSO® polisai^s prtjdiiote w#r@ oMai»®d 

aloH's ^ ith a small mmamit of dlb^ttsofurmi*:. 
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stmmj 

Fr©v4etts wo ill til# i?®aucti on ot mA 

dmrlrativm lm.s l>#©n dlscunsad, 

!Jib@as0furftii aM som® aa4m> sn<i dsFimtlTes 

haTS b»@a auDjaeted to reductlDn estslytically sad hf 

msms of godius ta Itqiata aiamonia* 

0atalytlaally# dlbeiifioftirsn lias hmn reAuead to par-

hj^mdihBnzQ'Swtmii 4-mGta:5xydlbenzofuran to l,2,3*4-.t©t2'a-

liy4fi3'-4*iistlio-^4il3en»^fai'aa:| J^smlno^ibeliefto 

1,4-dlhjd ro -7-am 1 nod i jof^ -i- o furan, 

tn liquid ammonia, dlienzofur- i iias Ijaan redlucad 

and 4-hj4it>x|'aib'@nz,ofu»H' to 

l,4»ailifdro-#-ai2thoxydl ben?;o furaii^ 

SirMsBo© i»as bssa offer-^ for th® ®tr«ctur#s aaslgui^, 

ImpFow&d. synt. ossa 2or- aaiiio411>e»2o.faran3 liaTr©- 'bmn 

d®s0rib©d, 

IIIhy4'it»dlb©BS3fwran ima bem &ubj&ct&4 to ir'ednottoa,. 

oxidation,. dshydit>{5@imtioii^ so©tylatloii., m»talatiaii, and tli® 

sd^iition of brnmlnm^ 

Lithium F@a0ta with diljenzofio^an aM aih7di^41b®m.sc3t-

fitran in other sQiutlo-ns to elflair© tae as^'san bridge*. 
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