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The: 1" A betwun the. ohemioal 3 L of organic oom unds and their-
‘physical properties: has been: ‘Btudie by ‘meny investigators. - ortant re-
‘sults or the 1nveutigationa are diuoussed :I.n the . ronmd.ng oks. :

aneU" Tho Relatian Bomen chmical conautntion and Somo
o Phyeiou Properties (1910)."
B. Kauffmann: "Bezeichungen zur yhysikuinhs Eismcharton Ue
... Chemische Komstitution.
5. KOMATSU:  General- Organio chmury (1931
W. A.-Waters: Physical Aspects of Organioc Ohcmistry (1935) '
R. Kremann:" Phyuma.sohe xigonaoharton u. Chem, xonatitut!.on.

o (1937)- -
V. HBenri: . Strukture des lloleoulos (1925)
«ZJN. Y. Bidswiok.:n COYalontJAnk ln Omtry (1938)

: m oonoluqion of ehou roooarohu unumd 4n these bookl is mt. tho bcum
point; density, or moleaular-volume and:refraotive index of the organio sub-

| atances are,. u a.rule, additive and partly constitutive: The author -
mafantains that ths. cal reactions of organic compounds.can be anticipated
from thoir physiocal properties. -For many years the author has been endeavoring
to nriry this boli.ot at the Bioohu.ton Laboratory, Kyoto Inporm Uninruty.

't.---t-tat--t

g m :g NOZD: .. Chem. Boo. Ja l.zo(mz)) 153

' “o 0011. so L . Uuo ‘o 13
{1930) 329.. : : Xyoto Imp »
g' TANAXA gﬁ" Ty &9”'; %‘33 » .
. 3. °
‘8. XOMATSU & NAXAYAMA: &, Chem. 800. Ji sl. (1933)

580
8. ARAXI: J. Ghem. S00. Japan 51 (1930 , 52 (1951) 81

s.mumu & HAOTMARA: Ibid, 51 - (1930) 552.
- BiODURA; - Tola, 56 (19355

'r., OCAYA & T m Cheat. Boo. Japan 5 (1930) 266

B WAKAL: Tolaro's' (29 1?6
KACKHIRA: Ibid, 1931 zu..
8. JUITTA: J. Chem. Boqq Japan 60 (1942) 296.
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short summary of the data of the physical pr

The ) & short Y
suoh as the:doiling point, dcnuy ‘or.moleoular volume, rcmoun Jﬁf‘
oraoking ¢ ture, . lpoo:n of ultre. v&oht and the Raman
speotxe, - These data are . e researches on

.ofrried ous 4n the ghemical umm-uc the. m mmm.un and the
Instisutes in Japan,

%168 1o organic obemistry. } 43, propss=



,nmnbor or oarbon ‘atoms.in’the molecule
_shows’ constanoy. in: some - intervala‘ oL oarbon n
’gg?asea 1n asoond:lns'the sories. ; (S.

No. or mtervue

or oarbon ' U 'wi::':(°5):"-'
'.c _cs co ‘vO
86 = O34 ’ 25

s 20

%16 = %9 15

-~ That is,the boiling point of the nya;-ooa‘rﬁons 'dopoxids ‘both on’ the mass <
ltructuro of the molecule. - e e :

smur rolntiou ooo\u' 1n honoloaoul nriu ct org )

lni.nu, °n82n+3“ - ¢

.&..&mm-. RGN .

: -ot..gnbsu muem 7
%% - o
% - %0 15
%n - %s . . 7 20
0 =0, 3
Ou - 01’ ’/ 15 |

From thess facts, we have learned that in organio P e
closaly paoked £0 form a_stable Eroup of 5 or 6 .m'“nmhm“' torwaxpon
- ou-bon chig?.:l uu CPM ' oyolde w‘ ad also 1“3

The packing foroe will svideatly be accoapanisd by the. Aimimtion of "
muym by the atomio u’ dhnnuon ct,m &W‘F;

SRy argo by mutual
M

ompression l's:'o:‘a:g Sors m:u aieTribation op ‘Long ‘obaln
_for the . - TONp-4n - M mm s
o? nms-&- of ou'bca His- .

These views were advanced tun m ooourrence ot llll
-‘0&?3, and luqv.tumnu = ') 4n-

pounds are M:W m.?xcu.u i wi ‘be
of O34 % 09, 838 010 atomlo groups ceowr mostly in.
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. \{ ns-. 6L ho oarbon atom .
N y g ) for ‘the: carbon:aton number: Cy y C19y

: racter are: found in; tars .88’ a; min reaouon
_,,m‘odnot rom: tho“dry uiatiuationf of ‘palnitio acld 'in“a retort.’ The’ thermal
<reaction’ whioh ‘ocours on- che fatty acid molecule -can be interpreced. as follows:

Tho hydroonhon roaidue dorived rrom the aplittins orr or tho Ogﬁ :l'rom .
palmitio acid, decomposes:into. O and- Cy0. atomio groups,. sinoe the thermal
stabllity of the atomic.groups z.riea as. :propoaod by G. Bgloff and R,. I, l(oore
(Met. Ohen. Eng., 16-(1917) l.?), that is, C g & 015E32 are mst stable and
thou ot hal and ot .mare oarbon atons 1039 stal

Tho unuturatod groups or mo rauoala rorud by oraokins tend to polynorizo.
2"10318 —_— ‘020336
) 2015530 — °30360
(3. MSU: Bd.oohouon Btudiu on Pityrol. ‘Mezi. Oou. .8, x. ‘I, U.
A Ak, (192 +Se: ARAKI; Thermal Orecking of

‘Palmitio Acid, *Olt ¥ ‘Alochol.and - Bmdomo. e
Oh.-. Soo. hpln 52 (1931) 818,)

It u wrtw of note- mt tha aboormally - huh boning points of the compounds

ars-often luoohtod with some-of the bonds whinh exist in the mole-
oule.: - (L. Pa The Hature of ths O al -Bond, 1939, P, 270). (Refer
. Ho INOUB; On the. nuon Between Bouuc Point and oal Coastitution of

Liquia Organio Compounds; J.-C. 8. Japaa, 47 (1925) 153.)

In this oonnecuon h:d.roscn roxide and w whioch are used for roacket
mx. should dbe u:’xtioud as & ‘of the most interesting examples in regard
the hydrogen bonds.

m.mm

Dcuny of mo 14qui. ds ox tho volume ogoupied by thsir molecules under
lpondln‘lt‘“l 2ot only on the mass dut on the nature of their

It u umoﬁood m thno tntu). 63 that the ring tomciou is
attended-dy a considsrable- oontrection within the molecule, and ths paoking
-foroe* mmum uum the arcmatio compound, anc ssaller
in a-hexane; the paraffin ocompound. (Bnod on their molecular rcmeuon and
&hﬂn dmtxl they are chumod a8 nupnuo mow.uo. dloyolio and

mem viti-th~n-m “Dytween ﬁ:n:nmn ':f tb\:‘
m 1nked m m Illo ' g
of rupture of ‘4he linke l.l) onum .‘:ga the infrared band

‘of mh (u , m m- thermochenioal data as. lm in Tadle
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‘Asa mtter or racf., approxima val
the pure: oompounds obteined (1) fr

constant volume by S,
ultra vioclet: absorpti
: her oo—workers.

It was au;gposed :rom the heat or rupture:of: the links that in the :thermal .

- oracking of ‘n~paraffins, the Tupture of C=C link will' take place-at: Lirat; and
then the rupture of C~H link, ‘follows, while: armtio hydrooa.rbona ‘beliave in::

" a differant manper. The side chain and hydrogen are removed firat and: the -
disruption of the benzene nucleus follows, . .Cyoldhexane and its. alkyl d.eriva.-
tives when heated, must decompose- entirely into:the: fragments of similar sizes.
of molecules judg from the fact t.hat anargy oont.ents or c-c and O-K,
links have almost t.ho same value, : SR

The behaviour of pararﬁn, naphthene and nrmtio Iml.rooarbona towards heat.
1s illustrated as follows:. + -

Pararfin hydrooarbons — Hydrooarbons of small moleoules
and gaseous substa.noos Lo

Aromatio hydrooarbonn ———» Kydroourbons of J.!.rge noloculu
and sauoua substances .

Na;;hthonio nydrooarbou - carbons or-mu:v
. lecules - . e L

These ohmouristio thermal behaviours of tho hydrooarbonn are due to the.:
distribution of energy--in the molecules; in paraffin and urocmatio hydrooarbom.
chemiocal energy is distributed nnoquuly on C=C and O-H links, dut the energy -
in ‘the naphthenio hydrocarbons 1s equally distribduted. (Refer. R, NAKAI, Rep.
Kav, P. R. 4, No. 5, OGAIA & TAXAHASHI Ibid., No. 55, FUJIMOTO Ibid., ﬂor 101).

The result of the at.w was that hydrogepmation aracking of gas oil or molm
to obtain gasoline was & more rational treatmsnt than thermal _oracking,

When, howevexr, pine root oil was mb:ooud to ocatalytic oracking, the reaotion
ot oconsisted mostly of arcmatio hydrooarbons,  Such a ghuunm
met with in petroleum oracking, due to the chemiocal bshariour of tere -
pﬁu. the hydro-p-cymene dorlntinl, -u.on ousour nbunduuy in thc pm root

‘A further study of foros ocanstant of lioks and of densi ‘
solve this sbaormal behaviour of tu-ponu. ‘Another, om.{ tunirtom. o:
density, has bdeen studied in the nw hydrogen tnnn‘omuur .

Cyolohexene when hntoﬂ At. 300090 4in th prouuo of N—ubum
1:01 beassas and oyolobsxane. (N. Zslinsky & O, Pawlow; . m. 57. (1921.) 1066)
Su:h .tkw oo ruo,:uon ‘W“ Mrou“ phtanu:‘ ::; Ats - muum; A
sature oompounds) -wae notioed ca -
phe "“'Sgior T aBd Saphtbalece sad ‘2‘;::‘;‘::::'5“"“‘ 0 000 1o 8o atuse-
e ene and te thalene 0 000ur. 3a.
"nructi Wm -Peany- or “the-dsasity - tion;=snd-cis-potalin-
gw the seme reaction ooad.luou was coaverted into totnna t.rm
oalin! .

16
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:;% ffE:]:jm.

BR. 191° 198203 1051680
a®  o.oi1 0.954 0.8723-
R 1.19;2 DR W03 1,479
CProgust . .af% 0.905; - nf’ 1495

 (S..KDERA:. Mam. Coll. Soi. R. I. U. A. 14.(1931) 173)

Thus unsaturated hydrocarbons by the catalytioc hydrogen transformation change
‘to stabler hydrocarbons. . :The oatalytio hydrogen traunsformation was applied to.
‘oracked gasolines from potroleum or coal:tars to’ improve the fuel Quality, by
w&g{‘;nn:atunt'qd compounds -in-the gasoline were removed by converting to

8 O LOTMBe /7o 7o armia oL e L e c . : -

The unsaturated,compounds in gasolines,-tars or :pine root oil, contain G»g
"link~in the molecule, which is a chemioally reaotive group, but more stable
" toward heat than the C-C link. The 0=C -link, therefare, can be removed from
the molecule by addition of hydrogen but not by thsrmooracking. .

One inporuni foature in thermochemistry is that oyélohexone by heating is
‘oonverted to its- stable isomer methyl oylopentans, and tetralin in the same
manner, to hydrindene. ‘(H. HAQIVARA; unpublished)

—_— Y™
_ B.P.(%) a ”
af’ 0.779 0.750

Gyolohexsns  Methyl-oyclopeatase.

These expsrimental faots harmonize with the ooourrence of oyolopeatane and its
in petroleum and indene in coal tars. The ocoourrencs of thess
pentamsthylene derivatives in nature is explained by assuming the thermochen!-
cal.reastion ooours on hexssethyleoe derivatives. However, the oouversion of
bons of ‘higher density into low density lsomers, seemsd to oontradict
& "'Izpogpuu-tbm matiooed and is hardly explained by the strain theory of
» : - * = -

The iavestigations of t '-lmncpoomo:cbau oompounds gave us a more
numgmmuz‘ with -TegATd 30 -the smrxuvioa.»?-w e

7
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- ENCLOSTRE (4):

: : 'quart;z vesael‘-~deoanp 386
at a definite:temperature ,'I'he ‘oracking® temperature was:observed by:the
proasuro ‘ochange, and; also, by the:formation.of new cracked: substance; by )
ofthe absorption spectra:of ultra violet rays. . The former experiments were'. .
oarried out- at the Biochemiceal' :Laboratory:of- Kyoto: Imperial: Unl.vorsity"and the.
laf.ter by 8. KA'I.‘O a.t the Inatitute or Phyaioal and-:Chemioal Reaear TOKYO. ¥/

The experimnm reaulta are 8hovm 1n Table VI(A). :uokins tmpemture y
of paraffines was below 500°; that of polymethylene-hydrocarbons: or naphf.hnner
about 500°; and that of arcmuo -hydrocarbons above.7009,... These results can:
be oxpeot.ed from the ensrgy oontents of various li.nks suoh as- c-n, 0-0. 0-0, .
'as shown in Table III(A). .

The energy contents or 1inks 1mu.oate that alkyl" benzeno sho'od t.'o or mo L
oracking temperatures. 'As a matter. of fact, toluens oracked-at 600° and 7859,
indicating that the energy of the' substance wus. distributed unequally in the
moleoule, Tetralin, being a benzenecyclohexane 8ond.onood ring omound, shan
evidently two - oraoung t-:poraturea 556° and. 71.2 .

rrau theae ruulta. tu crloking tnparaturo or hydrocu'bonu lom to bc tho .‘
aduuvo of thou of. tho oonlutuont 1nku : - -

"“When t.h. l:poi'i.lonm rolultl thnun m tho lppondioea mo oaroml.br oxnnl.n«l,:.'i

the .cracking ture o rhyurmmmrmdmbtmﬁuunm
partly oconstitutive as u tb cm of: othor pnyuoal woperuu. :
Ve

The heat of romuon of the douhlo 1ink C=¢ is about 12% kg-oal, ar 19 kg-
oal less than that of two single links (2 x 71,1 8 142.3 Hence if we take:
the strain in a malecule to be measured by its exosss ensrgy oonteat it would
appnr that the strain in oyclopentans, a 5-carbon ring, is smaller than that
anylens or the latter is more chsmically resotive than the oyolopeatane.

Heat of formation
T (kgeoxd)
Cyclopentane c,nm o 128847
Anylene Ogh o , 1269.6
Calo. for 0,!10 . ’ 1291.8

The ohmouruuo properties af the olefinio nnmo axe. !.t- olpnn; for &
direct addition of xeageats such as halogens and hydrogen and 1 wmny
to the attack of oxygea or oxidising agents. nmbomwmum
no.locuo rrn which eleotrons dissociate themselves from one of the:-cardoa -

on. ‘uﬂ eleotrons, by u-u ot lbom mus oa Gho ult.'u
v ot ars. :

e m oxpcrhum qun on X7 ua emap-uuu by r.m are Suu-




‘ (A)- shc experiment by whioh the’ hysioal properties or theso =
: hyd.rooarbons wero. measured in-the Bioohom.toal 1a.boratory. S o .

Ta.b].e 'VI(A) ahowsbthe oiaolud. prdduots and tha reaction prrodnots when eqna.l .
mmxl:t or. of moleouloa or hydrooarbon and oxysen aro reaotod at’ various tenper-
—a \u'os. G :

5 m ruotiﬁ.ty or hydrooarbona with oxygan uoroaaed 1n tho roncung ordor.

-Bthyl benzona
Iaopropyl benzono .

+J%" w be: oxp).nined by th. oonooption ot tho oo-m-diuto .unk that tho

‘Anthe methyl group, the amptox- -‘of-slectrons, whioh has:two shared valence

“sleotrons, will carry four; the tendensy af. the ‘hydrogen: to ast as acoeptor -

.inoreases gradually. be. mho hydrom atoms in the nothy:l. group by the
,uthylsroup. Lo

- In the same the doui’lo links in unnwucod hydrooarbons lay a part
in the mdi'::ii 1ink, - W P

This sonseption will de barmonized with the cpormnm ruultl of tho abecrp-
t.ion Speotra of the ultra violet rays of these oompounds

Substances forming strong Lntra--oloonh! hydrogcn bonds show tho absorption
speotrum in the neighborhocd of 3500 om: its first overtone deing at about
7.000 ox=d (L, Pauling: The Hature of the Chuiod Bond, 1939, p. 264

In Table VIX(A) the v,(u’l) denotes t.ho ainimum energy for «xsitation of non-
bonding ‘electron, .gxocnhr vidbration due to the exoitation 8, az. ay, 8.
(u wave number .

nc exolitatica snergy of the non-bonuu eleotron of benzens nucleus is the
-nm for bengene and the llum for toluens,.

“Exolted “snergy” ennmtu’u"n-urliol"”rm“v;‘

Ex=0al/mol

%‘“..-’......"........“.‘.....‘:lno.g‘
A0LUEBR. s sxrssrssrrrsrEEIS RIS rs 22000
"!‘I’! Mﬂl o-oo-oooo-o..--p-oooooool“o

..C.O.'DD.'O.‘.O..C.

l-,l Bensene

Iylrocu mup"u ionm u npl a0 i on; p-onp sore snergy
e A R A {2 B
8 R [ =2rou
» and'in euuquu« the abdboorption’ lpu of un’:r%;yl.p

19
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'«-benzone and: tertinry bucyl-g
‘and dif fused :while benze
Figure B(A)‘ :

'I'ho signirioanoe the physiocal “properties:
{llustrated: by the addition .0f 0Xygen:to: th
PANAKA . (Memo, Cecll, Sei. Kyot mp. s A
and benlaldphyde. o '

fhen mentheno, %oﬂlg was ouaized by poraoetio aoid, porsulphurio acidior. i .
H03, the produc C10H180 was identified to be.menthene: oxide by the physioal
oonstants, in oomparing with thcae or ¥ menthone- :

‘The produt, -Gy gH, g0, B. p. ‘7‘*‘5’11.' a5, 0.8546, n§5 1.51.369, nﬁ

.u.595, ngs 1.:.511.8. 2% 1.45502, (a)p 53,17°.

enzene appeared i
nd' . toluene

Gan
double:'bonds;

-experimentes by
22.(1939).98).

p-nienthe.

. .| Mol. Heat cf Combustion | Parachor -
'Produbf_. : 0 |.Y - (Kes cu ) M .
S R o
B o 13028 1396.1 *’3'81}9 '
r-nenthono °10513° Cooo0 129870 00 |'400.9 K08.1 .

In soneral. ethylens oxide - eoapounda han boen produoed by:-the oudation or
the ethylenic coapounds.

Menthens oxide when hnted to" 100° fer 20 minutes with a drop of ncetio toid
was ccanverted 25% into a broun coloured polycxer.

It {5 well known that in physical gu-opertien. upooung in the ultraviolet ray
wbsorption, there is a closs roun oneo between the etbylenic and carboayl
linkages as shown in Table VIIX(A), and that in chemical properties they re-
sezible each other in the tondoaoy t-o auto-oxidation, cddiuon reactions.with
oxygen and halogen, and polymerization.

The tendency to gum rcmtion in gnsolines and to nntoudluon of pine root
oil should be attributed to the link C=C, G20 or the more positive character of
carbon atoa in the molecule, and to tho probable formation of ethylene oxide
ring in the following manner:

C=C B o"_‘ — c\o/a
} e 02 o

9@+—o 2(rree. ‘radical)

Is this connsction, ths study. oo ,stgu» -y T TANANURA - {Bal).-Chem.

800, Japan, 16 (1941) 382.) sboald ted, . It has been found that the .

14 noxou‘u‘u« possssned no cuumlu aotion upon nnm but’ uuhrnu su
sation.

The author bas pro;u-od zho mauu oz miou kuuu and nmmm »'m
acticn of hyar peroxide_as. antidetonsats for. diesel fusl; l
othyl ketone 0:: oyolohexanocne derivatives wars found. to. un coed ruu Fos,
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o0f naphthalene wss ascertained by S. KIMURA ultre-
‘{Sterec; chemipal. studies .on: hydronsphvhalenes,
Univ. "L (11931)303), : SR

Acocording-to his lmwestigation, the absorption:spectrs of nephthalene in an
‘aloohol ‘solutiongives two series of ‘absorption bangs,  cne geries composed:
of 9. sharpiand’ intensive banda ‘in the region "A3L00A’= 29004, which are 'dli~
vided into’ 2 groups according to the frequency intervel (A): "% 2714800 om™!
.and":(B) Ai_‘i 5w‘ng!-',"‘.ana;thef other serie composed of 5 brosd and diffused

5

bands m)&.: 29004 = 25004, @8’ can, be’ seen In Figures k(A), 5(A); apd 6(a).-

The sbsorption spectre of d1hydro-and tetrahydro-compounds, are also camposed
of ‘two series of absorption bands which ere 8imilsr in frequency intervals:

o Ay
TR (A) . . (B).
:Rephthalens 1480  5k0
> -Dihyaro-s 1630, 475
_ ‘Tetrohydro-" 1563 "A97.
The sbsorption of 1ight by benzene shows 7 sharp sbsorption bsnds in the ultra
violat region due to the benzene nuoleus, not & -in the alccholsaltions

t appearing

of di-and tetrashydrobenzenea, (see Figurss 3(A), A(A), 5(A), snd 6(A)). The
‘relatiocnship shom in the sbsorption speotrs of thess two series of compounds
of naphthalene snd beazens, 1sads to the idea thst the chemical structurs of
benzens is-Aifferent from that of its hydrogensted ocompounds, while di-and .
tetrahydronaphthslenss have the same chemicsl struoture as nsphthalens, How-
ever, the abgorption speotrs of oots-and deoshydro-nophthslenes in the ultra-
violet region wers observed to be.entirely differsnt in natwe from those dr
. the other hydroo unds ltudhgolbm. snd to be composed only of brosd 1
41ffused bands in A_S2750A - 24 of the frecusnoy intervels A X a 1500 oz™%,
which correspoad to the second series of the adsorption bands of naphthalene
and the first series of tho absorption bands were absent in those hydro coa—
pounds, These faots are in favour of the view that the molecular structure

of naphthalene is partly changed in the ootahydro-and decahydro-cocpounds,
suoll a difference the absorption 'spectra betwsen the oompounds of the
paphthalene series and thoss of the benzene sories may be explasined by ossus-
ing a bioyolio structure for the naphthalene molecule; in the dihydro~urd
tetrahydrocaphthalene, the hydrogon atoms ocombined to one of the rings in the
paphthalens molecule, but in octahydro-ond decahydro-naphthalenes thuy ure

ed to both-rings. - - - - : i : ; -
Asooraingly, in the former, the eddition of £30 stoms to nsphtholens did
not effect lu sbaorption speotrs, whiles in the latter, only t.ho’gooona series
of adsorption bends would eppesr in the ultrs violet region owing %o the
181 e in the ochemicos) struoture of nsphthsless. The sdsorptiop dands
“of the nlo‘ - series, which wers situsted in the neighdourhood of froa A=
)

35000 ox” the more ultrs violet on were cbserved to sppssr th h
‘sl the o¢ 15 ro!’“‘th"mphmlaif:ﬁ-hi;'”'“"l'hi"’c' “of ¢ ’..’uoﬁi"-‘ﬁ.ﬁ“‘
sttriduted to some vibretion of & biloyolio cerdon 1 .

Dr. RAGIWARA'S obssrvetion, sade in the eourse of his study of terpenes, thst
Lum.‘ the saturetsd dioyolio compounis; sxhidited a3 selsdtive absorption dend

the ultra«violet regiocn dut thet s sstureted monooyollio hydrocerdoa such es
_nenthans showed no seleotive om?nun bond, supported the sbove view thet
there wes ea ebsorptios csused by the bisyolle r
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‘of the; benzene: moleonle
bution . of ‘ener

‘the 'absorption: peotra of naphchaleno ‘Were  comp!
“of differsnt frequsnoy interval.: g
whioh advooated by Winstetter, ‘was’ thus supported- to: be a. renonnbh ‘one:

:The .struoture’;

the ltudy of abuorption speotra of: ultra uo:l.ot rayo. B

‘,”

By applying %, YOXOTA and’ B. mmmo'- unaroh on. thp abao 1on ayootru ', :

_anthracene and 1its hydrogenated compounds, I.  WATANABE, I..KO \uws
"IGASAXI have lnveatigated the chemfosl reaction. of the.os , r -
vanthuceu in- presence of niokel oxide under high:tem h!.?h.

. the Neval-. ml aouaron no..ua 1941) Figures A)yBlA);

'9(A). 13&). uu\? ana J.zu).

'l‘ahloIA
nmm.xa mn;rmunn m nxuc( )y
SR B A!DBOI!WIARB

rature and

waxmnnmmvmm
TRUCTURE

Bublu.noo ™
Formuia .

wr. I et IS My
OgHy, | 8 0.6558 | 127.7
oo | &= 0.7736 | 105.8
OgHg 76 ]0.8715 | 87.2.| -

Optho

0.8509 | 121.7

lbhml.u- 'oun. ‘ 0. “‘::"
uqua ehu. w

3200} PRI SR
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. cu-n b 9l. »-‘ "3 ‘ 40&010210!’:50 Inrra-rod
. 'cu.-x :'VV"'J.J.7-'];:"; | Bengzene " ; Inru-red'
" {N. V. 81dgwiok: '.L'ha covalent link in ohenistry, 110, 119)

; ‘l‘lblt ‘IIX(A)
. BEATS OF mm:m or H!IROOARBOB
. LINKAGES T
x.m: +Hoat of formation
{kg-cal
Ca1-Ca1 -
o.r-c“. ‘ 97.2
Car-Ca) ' 79.h
=0 - 12)
O -H . 93.6
| Cax~B -~ S 10).7
(l. v a“auexx The oovelant link
ob-htty. 110, 119)
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X:38(N)-9

‘ P PR ——"
:Isopropyl bensens - |.Tert,.butylbensens
| T oty | oo |
e e R TE
B, P.(%6)" |80.2:80.6° | 109.8 209.9 7| 2345135 | 150 w2 ¢ 165260
a5 i l'oems | omen | o.sen 0.8596 0.8667
25 |0 a2l nasw 1,494 ©1.4962
Ab, ep. (1) | 38450(3) | '39305(5) . | = 37460(5) 37580(8) - 37650(7)
0| seaaA8) | 3mas(s) u90(7) 37620(9) 3770(3)
~[vmmstay | FrmscIoy | 3vs8(10) | . 3e0sa(s) 1 amets)
[ 303000) | 38020m . | s93m8t0) 3103(7) ~ 38180(10)
| 4mm0) |ssoon - | e — | msote).. nals)
-} aotsotn): | 3mz29) | L smz) 38540(10) 38608(7)
42206(2} - | 38255(8) 38453(9) 38580(7) 38855(6)
Q7e(7) | 38668(8) sass(9) T | ssmaxe) 3930(5)
asu() |semaAs) () | 39058(9) ®16(9)
42300(5) | 38765(5) 38763(6) 9490(4) _ 39544(3)
43010(2) | 38945(6) 38840(6) 94)
4325(2) | 3995(6) 38935(6)
9600(6) 38980(8)
T | 49300(7) | 39367(ad 29012(7)
49980410) | 39850(3) 9045(7)
50900{10) { 35880(3). P44(6)
nrs0(e) | sous(zs) | usta tose2(2) 10082(4.)
$2630(5) | 41330(2,3) ' 4320(2) £1525(1) ono(y)
{ - M(n

-(.‘ P T e
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BNCLOSURE (4)
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‘ ‘Table VIII(A) i
L XoRA oonma:sou OF rrm.mzc m

Phyé;oa.i‘ ‘properties -
\ o _c=¢ =0
[Pareonor ) 23.2 23.0
5 1.7 2.2
Raman effeot 1630 8. | 1722 &
Ultrs-violet sbsorption band 2700 & 2700-800 R




X=38(N)-9-

“BNCLOSTRE

Figure 1(A)
ABSORPTION SPECTRA QF O-XYLENE AND CYCLOPENTANE
AND TURIR THERNAL DECOMPOSITION PRODUCTS -

1 a.m0l o-xylens was heated greduslly
in 2 17000 Quartz tudbe, and abdbsorption

spectra were taken at 150°, 00°, 400°,
450°, 500°, 550-3580°, 600-650° and 700°
- TeSpSStivaly;-the -results shown-ip——
Figure 1(A) indicate that beazene and
tolusas were formed at about 600%0.



Figure 1(A '):onf._‘

N vg or oyélopoutm weYe heated to 6500,
_zh,tomutloa-otmothylm-am-propyhmﬂn-
500-550°C and of oyolopentadiene av 6259C
ui-Acontino‘d from tho sbsorption spectra

“ghowR“1n this plate.
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Figwre 2(A)
A2SONPT IS SI't‘CTMpf THE OXIDATION mowas or
‘ . N-LENE Anp crcwnna.u

0.1 I- nox o-ulono was hutod -un o.; a,
lol. o!n-a o-‘rolyl cunml t 15090. '

o

e,

toununo. o-tolule na-mu mm—
,mdom. at )oo°o were mnod nuro
2“).




o
R

Figure 2!‘);'“[.

20 mg of oyclopentane was heated to 4L00OC

with 100e 02, and the formatiocn of cysclo-

vpo;uﬁdh:’u was coafirmed Dy the absorptica
spectre. Tigure 2(A) cont.




X-38(N)-9 RESTRICTED:

BNCLOSURE (4)

qih‘;gnc '1."/1 on®

A/

Tolueae 1/500% O-Xylene f/1000%

Figure J(A)
ABSORPTION SPECTRA OF BINZEXE AND ITS DERIVATIVES

32



RESTRICTER X-38(N)-9

 RNCLOSURE (4)

paey =i

Canene 171000 » P-Xylene 1/1000°

Figera. 3(A)eont.

3



X-38(N):9 RESTRICTED

o

i i

Figare 4(A)
ARSORPTION SPECTRA OF KAPNTRALENE
Ix 171000 VOLAR ALCOWOL SOLLTIUN

34



X.38(N)-9

RESTRICTED

ENCLOSURE (A)

Figure 5(A)
ABSORPTION SPECTRA OF DIHYDRONAPHTIIALENF

"IN 1/1000 HOLAR ALCOROL SOLUTION

35
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X.3B(N)-9

BXCLOSURE (A)

kxm |u~.-h.vvw‘ -
S {ﬂbuﬁmﬂ
e

. Figure 674)
ABSORPTION SPECTRA OF TETRAHYDRONAPHTHALENE

IN 1/1000 MOLAR ALconoL SOLUTION

36



RESTRICTED: X-38(N)-9

ENCLOSURE “(4)"

818 2t

"Pure anthracens-(M.P, 216-216,5°C) was
“reduced at 175°, 200°, 2250, 250° and
3000, in the presence o\f 1% nickel .oxide B3

under 100 atmosphere's pressurs 61’ Ha. - ‘
Tho‘pro@uot was studied by the nbloi'ptioa‘ o
spectruam of 1&} oyolohexane (n$°1.42330) .
solutien, )

&2 &i.ﬂﬂmﬂ

.
NN

]
—
Errw s

Figure 7(A)
ANTMRACINT AZDUCID AT $175°C

“The Teactica product at 1759C consisted
'of 908 tetrahydroenthrecens and 108
ootahyd roantiiracene,

¥



X-38(N)-9"

{BNCLOSURE (4):

=Figure B{A)
ANTRRACERY RLOLCED AT 200°C

The reaction product at 2009 consisted
of 1008 tetrshydroanthracens, and trece
of dihydroanthracens,

=13

‘RestRicTED



Figure 3(4)
- ANTERACENT - REDUVCED AY 325%C - -

The resction product at 225°C consisted
of a0Ssly ostahypdroanthruceae apd &
omall amousnt-of tetrs and perhydro oompounds,

30
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X-38(N)-9

oo BNCLOSURE ./‘7(,4;

Figure 10(A)
ANTIRACENS AZDUCED AT 250°C -

The Tesstion product st 250°C consisted
of ooctahydro, tetrahydro and perhydroe
anthrecsses,

40
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RESTRICTED 'X=38(N)-9

ENCLOSTRE (4)

The reaction product at 300°C, consisted .
' of the solid (u.r. 71-72°C) (Plate V) and

. the 1iquid (a 7 0. 9710 % 1.5280). (Plate
vI).

N0 O+ & b

Figure 131(A)
ANTHRACENE REDLCED AT -300°C SOLID PRODUCT

The s0lid product consisted of mostly
ootahydroanthracene and with 7% tetra-
hydro soapounds,

4



X-38(N)-9. RESTRICTED'

. ENCLOSURE (4

Figure 12(A)
... ANTERACEINE SEDICED AT 300°C LIQUID PROOLCT

The 1iquid product consisted of perhydro-
enthreceas and oGtahydroanthrecene with s
trece of tetrahydro compounds,

42





