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CHAPTSB I 

INTRODUCTION 

there are three pr incipal ways l a which a system receiv-

ing radiant energy of & aul table frequency from an outside 

source may utilise this energy, ' It may a imply eonrert the 

absorbed energy into beet) it may itself radiate energy as 

resonance rad ia t ion , fluoreacenoe, or phoaphoreaeeaeef or 

t h # energy may give rise to chemical changes la the s y s t e m . 1 

This l a t t e r d iss ipa t ion of the afeaorbed energy leada to a 

photochemical reaction, 

Aa ear ly aa the time of Aria to t i e the importance of l i ^ h t 

in «ueh processes aa the photos thes i s of plants i n the pres-

ence of chlorophyll and the bleaching ©f n a t u r a l l y o c c u r r i n g 

dyes was observed .s' It was not until the beginning of the 

nineteenth century, however, tha t any qua l i t a t ive atatsment 

of the role which light p l ays la these reactions waa formu-

lated. At this time T. von Grotthuss (1817) and later J. W. 

draper (1841) proposed what l a generally known aa the f i r s t 

law of photochemistry* i.e., only radiatlona which are ab-

sorbed by the react ing system are e f f ec t i ve in producing 

(1) R» 0. .©riffltti, and A* MeKeown. Photo-processea In ass-
sous and Liquid Systems. p» 3S&. 

(«> I b i d . , P. 3JB7. 



chemical ehange.5 It doe* not follow that ill abaorbed 

radiation ia offeetIra ehealeally. 

A quantitative law governing the interpretation of photo* 

proeeasea la the law of phetoohenloal equivalence tdnmetd by 

Albert Slnateln in 1912. It atataa that any aoleeule OP ttoa 

ictiwt«d by light abaorba only one quantum of tha light 

which eauaea the activation.* *he energy aequirad by an a ton 

of molecule la absorbing a quantum dapanda on tha frequency 

of th© incident light and ia given by Planek fa equation 

1 * hV 

where h 1# Flanek*s extant equal to §,624 x icf27 erg«seo. 

and V ia the fraquanoy of tha light. Tha anergy par aole ia 

1 a m-t) m 
w^«po 8 58 6.023 x 1023 molecules par mole * Avogadro *8 n w 

bar, a » 9,9977 * 1010 « . pap aee. * tha velocity of light, 

and A ia tha wavelength of tha Inaidaat light. Blvlding by 

4.184 x 1010 to obtain the anergy in koal. par sole, 

P „ 2,859 x IP"
3 kcal. . 

1 sole 

thus for ultraviolet radiation of 2557 I, S • lit,8 kcal. 

per aole. 

a ® velue calculated from thermoehaaical data and thermal 

deoompositiona of hydroearbona of the energy necessary to 

(5) Bmmml Glasstone, textbook of fghsleal Chealatrir* p. 1185. 

(4) Carl P. Prutton and Saanel H. Karon, Fundamental Prin-
©£ n m l m l Chaialatry. p. 764. 



produce rupture of tha first C-H bond In methane ( a primary 

C-H bond) Is 103 kcal* per mole and thai for C-C bond cleav-

aga in ethane la 89,5 kcal. par mole.s Further calculations 

indicate that, a primary C-H bond has 2.5 kcal. more energy 

than a secondary C-H bond, which. in turn baa 4 kcal. mora 

energy than a tertiary C-H bond.® these results era in agree-

ment with those obtained by Bioa who placed the two figures 

at 1*8 kcal. and 4*0 kcal. respectively^ Therefore, the en-

ergy of radiation of 8657 % la mora than sufficient to produce 

rupture of C-C and C-H tends in hydrocarbons • 

Since hydrocarbons do not themselves absorb radiation of 

thia frequency, it beeomes necessary to use a "phetesensltlser,* 

that Is, a substance which absorbs radiation of the required 

frequency and ia able to transmit the energy received to an-

other molecule through collision with this molecule. In the 

ease of hydrocarbons mercury vapor serves as a suitable 

photoaensi tlsser • 

In previous studies at Horth Texas State College several 

relatively low molecular weight hydrocarbons have been sub-

jected to ultraviolet radiation# Qary® and Oliver^ irradiated 

(5) lorrlah, Transactions of the Friday Society, 8g. 105 (1954>• 

(6) Smith and Taylor, £. Cham. Fhys.. 7« 590 <1939), 

(7) F. 0, Hlee, £• J®. Cheia. Soc, to, 5055 (1955). 

<8) S£i£.°:MS3 «&.. 
Dept. of^hem#,&ortfa iexas State College, August, 

(9) lob Oliver, Jh* Photo^lkl^tlon £ 
lished M. S. thesis, Dapt. of dKea., Horth Texas State 
College, August* 1942. 



m i x t u r e s o f i aobu tane and i aobu tene and f o i m d t h a t h i g h e r 

m o l e c u l a r w e i g h t hydrooarbons were p roduced . S t a l l i n g * * 0 

f ound t h a t under s i m i l a r t r e a t o e n t par# i s o b u t a n e produced 

p r i n c i p a l l y 2 , 2 , 3 , 3 - t » t r a » * t h y l butane aeaa rd lng t o t h e 

r e a c t i o n 

C C C C 
I I I I 

0 — G -I- C — © —» C — G — © — C + g» 
I I I I ® 

C C C 0 

w i t h an approximate y i e l d o f 7$ o f t h e t h e o r e t i c a l • S u t t o n ^ 

i r r a d i a t e d 2 , 3 - d i m e t h y l b u tane and f ound t h a t t he p r i n e i p a l 

p roduc ts were %gSg§ hydroearbona. He f a t h e r de te rm ined t h a t 

0 - 1 r a t h e r t h a n C-C bond s c i s s i o n predominated* 

F u r t h e r i nves t i g a t i o n a war® made by Wa lke r * 2 who t r e a t e d 

i sopen tane w i t h 853? I r a d i a t i o n . He I s o l a t e d 3 , 3 , 4 , 4 ~ t e t r a -

raethylhezane as t h e p r i m a r y p r o d u c t , Tbia r e s u l t i n d i c a t e ® 

t h a t t h e r e a c t i o n i n v o l v e s t h e l o s s o f a t e r t i a r y hydrogen 

ate® f r o m t h e i sopen tane w i t h t he subsequent r e c o m b i n a t i o n o f 

two l a o p e n t y l f r e e r a d i e a l a t o f o r m t h e t e t r a * e t h y l h * x a n e -

a r e a c t i o n analogous t o t h a t o b t a i n e d u s i n g i s o b u t a n e . ' 

(10) Janes S t a l l i n g ® # M a r e u r y S o n g i t l a e d Photo-Eea e t l o n e o f 
I s o b u t a n e . Unpub l ished 1 • S . t h e s i s . Deot . of1 Chan. 
N o r t h fans S t f t t 4 0 o l l « g « , H«y, 1 9 « . 

(11) C e c i l C . S u t t o n , fh© M e r o u r y S e n a i t l a e d Photo^Refectiona 
3 -S i i ae thy l bu tane . tJnipublished ¥ . ' ¥ V ' l K i ^ a , Dep t . 

Chem., J^orth 'S'exas S t a t e Co l l ege^ Augus t , 1947. 

(12) B u s s e l l Wa lke r , P h o t o * C h i » i o a l R e a c t i o n s • o f I sopen tane . 
Unpub l ished M. S . t h e s i s , D e p t . o f raisa. , " T ^ t h Texas 
S t a t e C o l l e g e , Augus t , 194S-# 



Layne*^ irradiated eyelohexane In the presence of wmrwwy 

vapor and found that bieyelohexyl was formed • In addition, 

small amounts of tri- and tetraeyelohexyl were tentatively 

identified and an orange residue, which was presumed to be * 

cyclohexyl polymer, was observed to remain on the reaction 

tube* • Substantially the same results were obtained by Farmer 

exit Moore** through the thermal decomposition of eyelohexane 

in the presence of tertiary butyl peroxide, with the exception 

that in this ease a much greater percentage of the orange 

polymer was formed due to the presence of tertiary butoxy 

free radicals • 
'i 

Holland*^ exposed both eusiene and methylcyclohexane to 

2537 S radiation and found that no detestable reaction oc-

eurred during the euaene runs. X definite reaetion was ob-

served with methyloyelohexane which primed unidentified 

high »olee«lar weight fcydrooarbona • Sworeki, Bents, and 

Burton*® exposed both eumene and tertiary butylbenzene to ul** 

traviolet radiation and Interpreted the -results In term of 

(1$) Kenneth Layne, Use lereury-Senaltlzed Photochemical Ie~ 
actions of Cwlohexanel tfapubliahed M• 3. tresis, Dept• 
of (^eMetry, Horth Tesas State College, August, 1950. 

(14) £• H. Farmer and C. d. Moore, (Beit. Rubber Producers* 
Research Ass *n, Welwyn Garden City, Engl.}, £• Chenu 
Soe.. ISX-H (I961). 

m) Walter g ^ i e ^ ^ t h y l e j f l o h m ^ 
l»try» tfnpmblishe^ M^ S^lheaia, &ept« of C?hea«,Wortn 
Texas State College, August, 1951. 

(16)Thomas J• Sworski, Robert !• Hents, and Milton Burton, 
(Uhlv. of Xotre Dame, Indiana), £. Ag. Cheat. Soe., 73, 
xm-tooi atsi). 
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hydrogen production by C-H bead cleavage and T to the ben-

zene ring end methyl radical production by C-C toad, cleavage 

(6 to the bensene ring. Sactreaely low quanta* yielda of w -

condeneeble gases f«r« reported, 1.5 x 10~* and 2.4 x 10"* 

respectively. 

Ivenov, Savinova, and Zhakhovakaya*^ irradiated 2,7- • 

dimethyloctane with ultraviolet light while babbling oxygen 

through tha liquid at tha rata of 5 «1. par ainute for 180-

200 hours at aithar 70-5 °C or 85-8 °C. they obtalnad both 

tha diparoxida Xo2CH(CR8)8CE(00H)C(00H)MoSy and tha aoneper-

oxido, ifegCH(CH£ )4C (00H }Me8, after separation and purifica-

tion of the products• 

On tha basis of those findings, i.e., tha predominance 

of C-H bond raptor® over that of the C-G bond, tha relative 

strengths of primary, secondary, and tertiary C-H bonis as 

given above, and the observed reactivity of similar hydro-

earbona under tha influence of mercury sensitised ultraviolet 

• radiation, it la to be expected that 2,7-dimethyloetane wouldi 

also react to produce higher molecular weight hydrocarbons 

through tha® cleavage of a tertiary C-H bond and r aeoablnation 

of the dimethyloctyl free radical. thus formed. The principal 

products of thia react!en is expected to be 8,7,7,8,8,15-

hexuraethyltetradeoane according to the reaction v_ 

(17) K. X. Xvanov, •. K. Savinova, and V. P. Zhakhovekaya, 
Doklady Akad. Sauk S.S.8.B., 705-6 (IMS). 
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" | c • 

4̂ C-~C 

| C C C 

C —(CHo )*—]—C —{CHp ) A— A-C—C — C — < C H 2 ) 4 — C — C + % 

C ' 1 
©fciMHP posaibls produsts are fcotrajiiathyle^lohax&a# formed by 

cycliBatlon of th# octyl frse radical 88 shown below, 

Lc 
C C M c' •*,••• 
I I / \ / ° 

C — C — C — C — 0 — § — C — C —* 0. j5 + H© 
- \ / h m 

\ 0 — 

Mono-, di~f or trimethylcyclohexnne could possibly b« formed 

by this eyelization with ths subsequent splitting out of • 

methyl radicals • Other coaanes and possibly sews eontanes 

can be expected due to fch© recombination. of two ox» aor© of 

th« ootyl radicals• In addition, if say 0-C bond sefsslon. 

osours t s variety of bsxsnos snd heptanes srs possible 

products• 



; 0HAFfffi II 

THS AFPAHATUS A ® PK0CSD0ES 

It mm decided that In those experiments a smaller, more 

compact syatesi was needed than that used earlier by kayne* and 

Holland2 In thair investigations of the jaereiiry sensitised 

photoreactiona of cyclohex&ne end laethylcyclohex&ne • ~ In ad** 

dition, it was necessary to a method to completely 

isolate the system fro® the atmosphere during the rwm* fhis 

waa accomplished by eliminating all ground glass joints and 

stopcocks from the portion of the apparatus to be isolated* 

fh® apparatus used is shown diagrasBaatically in Figure 1* 
! 

It consisted principslly of a charge container, *j two 

plunger and solenoid systems, F which separates the charge 

container fro® the rest of the apparatus, and H «%ieh leads 

' to an Edwards gas density balance| a mercury manometer, M| a 

three liter ballast tank, Iff two condensers, CjyjCg; a mer-

cury boiler, ®gj a fractionating column, Fj a main boiler, 

one thermometer, T; one reaction chamber, 1G| one West-

Inghouse Sterilamp WL 782*10, £», powered by 1000 volt {open 

ill B« 0« Griffith and A« McKeowa. Photo-orocesaes in Gas-
Jgous and U<juid Systems, p, 869* 

<•> IMd.> P. Si?* 
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s e c o n d a r y e o l t a g e ) W e s t i n g i o u s e S t e r l l a a p t r a n s f o r m e r , S t y l e 

S T - 7 0 j a n d t w o s t o p c o c k s , 

Tim f r a c t i o n a t i n g c o l u m n a n d t h e m e r c u r y b o i l e r w e r e 

0 a c h w r a p p e d w i t h »@* 2 2 1 & 3 n l e h r o a e r e s i s t a n c e w i r e t o 

h e a t »-*»*»» d a r i n g M i # r u n s . B o t h w e r e p o w e r e d w i t h a 1 3 5 v o l t 

( y o v i y m i m ) » ? . S u ^ ) 0 P § p c V t t P t t & t ®S W&S h e a t e r Otl t h @ MB.1XI 

b o i l e r * B o t h c o n d e n s e r s C j a n d Cg w e r e w a t e r c o o l e d . 

- Tfa<* a p p m t u s w®s © h a c k e d f o r l e e k s I n a d v a n c e o f ® a e h 

r u n fey e v a c m t i n g ' t o r S . m m . p r e s s u r e a n d n o t i n g t h e p r e s s u r e 

i n c r e a s e o v e r a p e r i o d o f a p p r o x i i a a t e l y 5 h o w s * I t w a s r e * * 

q u i r e d t h a t n o p r e s s o r ® i n c r e a s e b e o b s e r v e d . A t t h e b e g i n -

n i n g o f e a c h r u n t h e s y s t e m w a s © w e t t e d t o 2 i sm. p r e s s u r e 

a n d a k n o w n v o l u m e o f 2 , 7 - d i i a e t h y l o e t a n e I n t r o d u c e d i n t o t h e 

s y s t e m f r o m t h e s e p a r a t o r y f u n n e l , 8 . f h e g r o u n d g l a s s j o i n t 

i t t w a s t h e n c l o s e d b y t h e a c t i o n o f a s o l e n o i d o n a n i r o n 

© o r e i m b e d d e d l a t h e p l u n g e r . T h e p o r t i o n o f t h e s y s t e m tee* 

t w e e n S a n d P w a s f o ^ Y R C u n t s d a n d t h e l i n e b e t w e e n t h a w 

s e a l e d w i t h a p o r t a b l e o x y g e n - n a t u r a l g a s t o r e h * _ w a t e r 

s ^ p l y t © t h e c o n d e n s e r s C x a n d % w a s t u r n e d o n , ' a n d t h e 

h e a t e r s o n t h e m a i n b o i l e r , t h e m e r c u r y b o i l e r , a n d t h e f r a c -

t i o n a t i n g c o l u a s i w e r e b r o u g h t u p t o o p e r a t i n g t e m p e r a t u r e , 

t h e s e t « s ^ a t w « s w e r e a d j u s t e d i n s u c h a w a y a s t o p r o d u c e 

s u n i d i r e c t i o n a l f l o w o f t h e © e t e n e v a p o r u p t h r o u g h t h e f r a c -

t i o n a t i n g c o l u m n , p a s t t h e c o n d e n s e r * » a n d d o w n t h r o u g h t h e 

r e a e t i o n c h a m b e r a n d b a c k i n t o t h e » * * n b o i l e r , t h e u l t r a -

v i o l e t l a m p w a s t h a n t u r n e d o n . As t h e r u n s p r o c e d e d , t h e 
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temperatures of the baileys and the fvactlonating column 

were filstd to maintain this unidirectional flow* 

The progreaa of the reaction w s followed by recording 

the manometer pros euro and the temperature of th® Sterllamp 

at intervals during th© m m . The runs were stopped whan ther-

aal decomposition could be observed. The indications of ther-

mal decomposition are % aiarked darkening off the material In 

the m&in boil®r and a sharp rise In the rat# of manometer 

preaswe Increase. 

Iheo reaction was stopped the permanent games In th# 

system were removed and their molecular weight measured by 

breaking the capillary contained In the goillotine with a 

solenoid acting on an Iron plmger find allowing these gases 

to pass through an acetone-dry ice freeae-ont trap and into 

the Sdwards balance* "Che liquid product was removed by break-

ing the tip on the main boiler and eatohlng it in & flask* . 

The products were separated by fractionation in a Fodhlelniek 

Sepias 3300 Semi -Automatic Micro High Trnmasmtmrn Distilla-

tion Analyser and their physical constants determined* -



CHAPTER III 

I P W U I S I FML M M MO RESULTS 

fwo runs wara ma da in the apparatus *s daseribad in the 

previous ohaptar.' At the start of the first run, the »yata* 

wa# sbirgiA with 107 si* of fc,7-dimethyloetane• It was «stf-

aatai that during the charging proaasa approximately 1.6 cm. 

@f n w y «f air leaked into the ayatam. M s run was al-

lowed to ecutlita« for ttna hours and an absolute pressure 

of 1400 mam ®f n p i ® y den-eloped daring this time, for tha 

aeoond m m , 40 ml. of the eharga atook was introduced into ' 

the system ®nd irradiated for 94 hours* An absolute pressure 

of 1X3 *8 rant. was developed toiag this run. At the conclusion 

of tha second r*» it was not ad that both tha atari lamp and 

tha reaction tub® ware lightly coated with a daep rat' solid 

material which waa prasiwefl to be polymeric. 

**• 2,7-diiaethyloetane us ad in the first m was obtained 

tha Bastaan Kodak Company, Rochester, law York, and waa 

mseit with no further purification. Tha material eharged into 

tha syst«m for tha second run m a recovered by fractionation 

of tha product front tha firat m m . Tha physical constants @f 

this fraction wara boiling range, 156.5-1S6«90C at 743.5 asm.; 

^4^# 0.?248j n^^, 1.4074. Thaaa data ehaek tha conatanta re-

corded in tha literature 

(1) yd* %l®ff, Physical Conatanta of tha Hydrocarbons. I, 71# 

lg 



13 

The molecular weight of the permanent gases produced 

during the first and second runs were detendaed to be 17.64 

and 8*499 respectively* . This indicates that perhaps at Mix-

ture of hydrocarbon gases and hydrogen mm-, formed in the 

first run while hydrogen was almost exclusively the product 

of the second run* 

At the conclusion of eaeh of the runs the liquid products 

ware removed, fractionated, and their physical constants de-

termined j the boiling ranges of the fractions refractive ln~ 

dices with a Bausch tnl Lomb Abbe ref raetatneter, and densities 

with a pyncnometer* The refract!vity intercepts were calcu-

la ted according to the formula derived fey Kurt® and Ward.** 

lefraetivity intercept » n • 6/2 . /."• 

where j| is the density and n the refractive Index* The refrac-

tivity intercept of a hydrocarbon is characteristic of the 

homologous series to which It belongs« the average value for 

the paraffins in 1.0462, for the saturated monocyclics, 

1*0396, the saturated polyeyelics, 1*0285, and the aroiaatles, 

1.0629. 

The physical constants of the fractions fro* Run (toe 

are- given in fable 1* 

(2) . S. S. KurtS- and A* I** ffcrd, "The Refraetivity intercept 
and • the Specific' Refraction Equation of Kewfcon, * £• Franklin 
Institute (1956), pp. 222, 66S. 



14 

TABLE 1 , 

PHYSICAL CONSTANTS OF THE FRACTIOUS FROM FIG FIRST ROT 

Fractions Boiling Kange 
. # 760 wo» 

25 
% 

20 
a4 
TP 

Sftfr&etivity 
Intercept 

71#!®* 73 *3 • .7472 1.3931 , 1*0248 . 

S 128.1-188.6 1 *4072 1.0454 

3 # 155,8*178.8 *7615 1*4189 ' , 

4 ZS8»S*184«9 .7258 1.4071 • %.fmM 
5 154•3-154 ,7 .7242 1.4072 • 1..0451 

6 154.7-155.0 • *722© 1.4078 1.0465' 

7 155»6*IS5«5 .7187 1.4075 .! 1.0481 . 

8 156,5-156.9 .7179 1.4074 %*mm. 
' 9 156.2-156.7 ,7183 1.4077 1*4085'' 

, 
® 21 M . 

, §6*0- 56,5 .7164 1.4080 1.4098 

11 94.8- 98.4 # » • # • 1.4307 '••• • *- '• '-%;m * 

' IT 106.7-,«.,. * * • <# # 1.4330 

is"* 
1 E;L : 

148.7-150.3 ,8835 1.4343 0.9926 

a** 170,6 ,»••* .9497 1.4528 ,/ :©.T78L 

1«** 205,2*205,7 1.0183 1.4862 . 0*9771-

* ' .. . 
Contains Vias©j?,* deealin. - v 

# # . " " 

Contains "chaser,» dlbutyl phthalafce* . ;; 

fa&l® 2 list® the physical constants ©f the fractions 

from Hi# second ran* 
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TABLK 2 

PHYSICAL COSSfAKTS OP TBS FHACTIONS PROM THE SSCO10 Bill 

Frac-
tions 

Boiling I«ng# 
• fl mm* 

.20 
a r n f lefrac-

i tivity . 
Iritereapt 

Vol. 
i»l. • 

1 ©8 #8*" 56 .4 ,7196 | 1.4080 1.0482 27 »§ 

2 07,0 # • * e # 1»4189 # # • • « * 0*2 

5 107.8 * * * * * 1*4201 * * * * * * (5 drops) 

4 121 •5-122.0 .7772 1.4251 1.0345 0.2 • 

5 152,2-155.4 .8111 1.4415 1.0558 ' 0.2 

§ 158 •7a>169«0 * * * * * 1.4451 '0.5 

7 160*8u164*2 .8059 1.4452 1.0455 0*2 

8 164.8-167.7 .8065 1.4452 1.0421 ' 0.5 

9 175.8*176*3 .8080 1.4472 1.0432 0.8 

10 180.0-181.0 .8202 1.45% ' 1.0407 , . 1.5 

11 182.5-184.0 .•-8264 1.4524 1.0392 0.8 

12 : 186.0-18? .3 .8415 1.4570 1.0363 1*5 

15# 

*fc 

187.8-188.8 .8557 1,4595 1.0515 0»9 
W 

14 205.5*207.8 . 1.0264 1.4871 0.9559 2.8 

Contains "ehaaer,* difeufcyl phthalate. 

*ke progress of tfee run* was followed by recording the 

pressure developed in th» system at reguler intervals duping 

the irradiation. la Figures X end 2 the increase in total 

pressure im a®. of mercury versus time of Irradiation in houra 

is plotted for Buns One and Two respectively* 



16 

G R A P H OF PRESSURE VERSUS T I M E 

FOR R U N ^ 1 

3 « 

T , rtr ( H O U R S ) 
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CHAPTER IV 

COKCLUSIOHS 

ftie date obtained for Run One are not valid dm® to the 

effect of ttla ' air introduced into the system at the start 

of the run* Also, the sharp rise in the rats of pressure 

Increase during the last half of the. run ins duo to thermal 

as wall as photochemical decomposition. It is impossible to 

differentiate between the products of the separata reactions, 

though froa theoretical considerations tha only high boiling 

products should result free * photochemical decomposition. 

All of tha fractions resovered frcn tha liquid product 

of tha second run had boiling points which were much higher 

than the original charge stock. Is addition* the pressure* 

time-curve for this run is lineart indicating a steady rata 

of pressure increase during the m , and the aoloeular weight 

of the permanent gases shows that hydrogen was the by-product 

of the reaction as predicted. These factors indicate that 

the products obtained were largely due to photochemical reaction* 

An inspection of the refract!vity Intercepts reveals 

that the very high boiling products of iun Two are saturated 

monocyclic compound® * Ho evidence was found to-indicate that 

any compound comparable to the expected 2,7,T#8#8#13-heJca« ' 

methyltetradeeana was formed. In fact, a negligible amount 

18 
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of paraffinie compounds wer® isolated. A comparison of the 

physical constants of the fractions with the publish** nlttM 

for hydrocarbons shows thst the products are probably alkyl-

substituted cyalohexanes• This could occur through ths oycll-

sation of the 2,7-disaet hyloctenyl radios! to an alkylated • 

eyolohexane { which might reaot photochawloally itself). 

A further study of this reaction In a system in which 

higher yields of the products eould be obtained should lead 

to more information concerning the nature of the products• 
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