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This thesis in concemod principally with a army of reactions

itch proceed via. tree attics]. intermediate. possessing cycloprOpyl,

mlapropylm'binyl, or other manna groups. There tr. swam].

auction- which procaad 711 10:11:: inmate. that. contain a

mlopropano ring Ihaov mm]. mm]. chanctadflim. For azamle,

m cyclom-opyl pdtolnanamlfmto m hyt’erlytad in acetic min! (1),

1321. motion prom very clam, and tho product an .1231 acetate.

0
I I

>cso,©cxa-——~ cziz-czz-mro-c-czza

1210 Win“W1 (33330211111: 10:3, 12 formed, an produced

"111mm an! arranged radii: to 1213 um. carboninn ion. Cyclo-

prowl arthritic 1. than u inert toward both 531 an: 3152 displacazmtl

u chbrobmsmo (2). Th. difficulty in forming a positive ion with

$210 crux-goons Wimbonatommmucribedto 14mm

(3). Th“ 1., mmmm 1| (flanged rm 3; (neutral molecule) to

up' («than ion), tho 1mm]. strain 1: imreaaaé. A poaaiblo

mm of thinW in drain 1. given by the diffmaco batman

the m 19.310. in tin two men: 1.... (120°«1o°)-(109.:,°-aa°) or 103°.

' Pm of thin thuin dull. 321th an maiytion of thin cm-

Win It” radicals. The" is conflicting infatuation 1n the

11mm about cyclwmpyl radial” War certain 01mm”



they can to ninth: their identity, more“ under other: they my

Wto. 1.11:1 radicals.

The photocherdeel Wtinn at cycloprepene (h) proceeded with-

out “tangent to yield cyclopmpyl chloride at the min product,

alone with lectu- emmtl of dichloro amends.

C].

e 01.4—1- Cle 0 -C1

Cl C].

Alto, flu. and 5311th- (E) tome {but the vapor phase nitration of

Wme nitrocyclomopanec

firm"

The Malta reaction on unva- czmlopmpenecarbwhte (-3) yielded

Wmde.

We
CO‘Ag m9 Br O 00‘ 9 Agflr

W:11 of thus rotation meet! vie cyclcpropyl free radios]...

Q: the other head, We reaction! which my involve rearrange-

mat of eyelapropyl adieu: !m'e been reported. m, it in claim

tht the Kalb. electron!” of petunia cycloprapexmrbem-lete ave

marl mlmmwbmhto (7)!

[>eogc 4-. [>—ca.-czz,-c:bczza o ca,‘



In.Wat methyl cyclcprawl ketone (8) also yielded products

in fish the eyelepromm ring I'MW.

PEiOTQISm wmm 3 mmmm2mg (8)

  

 
 

Product Quantum Yield 509

M _fi : m_*__v:___;jfl___ :1...

o

CE{3-¢I:CI€-3-(;'E!3 0'31

0.0 0.05

Chg-czzrca-CE. 0.021

0 Chg-awn, 0.05

Dug-Gum Chan-(:3, 0.038?

on. _ 0.0032;

81:91:23. 0.01:2

czzfcgz-c::.-czi,-czbcgt, c.0033

Wm 0.000

._ w ; .L A —~ 3......

 

 

Wketonu when photomed cleave betwem the carbonyl carbon

etaemdmotwenlmmpe. memmpmdmttmmtml

eyelepmpyl km in nethyi mew). ketone, inch 9mm}: me

from apt-fins of the eyelapmpme ring at the guitar: process. Some mm.

Welding didoccur, however, givmgriutofhemprmiuctl

“Inflatable. mwnmtmnkvtethepmfleMer

of mm mien can be ascribed to ally). wile-ell (1.0., 1mm,

Wand cm) and the essential flame of promote directly



derived Iran t W]. redial (1.9., cycloprOpane, mthylcycbc

pm. dicyclopropyl).

_ To main. the mm of cyclopmpyl radicals euro directly, the

dbeyl puma: o! cycleprepemeerbmlie acid In prepared, and the

kinetic. and products of decomposition were flushed. ForW,

Wdumiehvouldyleld highereycloellqlndimllmreeleepwpered

and em. The restate m. reported in thin tho-1|.

' In contrast with theWe with man eyelapropyl eerbanixm

Lampmducod'utn- rumlgwmammmnms tumieh

WWW].We: teal. Shah mu huh hem etudied

utmlhelyby Robert. (9). Win (9) and othere (n). mu type or

in u .011: toned, end :- mama by miserable resonance my.

0 Q 4. 4: i T

CI.65.

1*

”etc.

§

mmlemmar-mmxum, lime

emu-1 (12) shoved tat command: mieh lead to each ion: col-mm.

extreme]: midi-y. Burungenmtl occurjn certain of these mm.

For maple,WWW,nth nitrous acid, given both

mime-minutiae]. end cyclobutenol.

A {at mine of reaction- Ihich my proceed via. WMWI

free Micah have been reported. The tree radical chlorination of

”@2710qu yielded e We of products which included olefine,



[>-c:z, o 61. ---s- D—cnfi e cztfczz£3134rzacl (13)

[>aCE}, a» Cl. our D-Cfifil 9 7 (1h)

”charts 12de that the allyleerbirvl chloride we prcruucrai byhis

. of the cyulapmm'laerbiwl free radical.

DICK.“ W CIEfCIEc-Clia-Cigo

Ln indioetim or the magma]. stability of e eyntee mum e-

 

WWredial an observed by Orm-buger end about: (15’)

in a study of the decommitim rate: of several encyclie amnituted

m-bimitrnee.

3:3, $31, «EH3

M's-meats ----- 23-9- «H.

w 3.: cm

The ease iith $23.63: the cyclopropyl (2::sz deco-quasar! has been

sun-lbw (15) ta resume etabilizetim of the radical producem

F”: . .0313 r 3
, N n O Ion—9 C

De I . [\ t
can / ' '



6

12.2ng 2

1.13

mm Cr!“ LJJTFLXSITI’E OF (fidgwflv). (153)

.1

    

_ ‘ LA

 

 

R o eyelo knees I 10 80° S.

w A “w. :w“ _. _._.._ w w w w— _ “‘ M w —— ‘4“

c, 3.3

C‘ 1.551

C, 1.30

c, 2.2?

1mm}. 1.03

WM ...... ‘ “ _. 1w ... w w w W ‘ A “ “u”: T __ ‘1‘:
 

In thin thesis, tun approachoe to the emotion of mimomrl-

whim tree Mimi. we need. m- ohlorimtion of certain hyo'ro.

urban! (WMoyohpz-orgmne and dioyohpropylmetfm) which would be

expected to give inmates with one or tm cardamom rings on

the cum bearing the odd electron me meetigated. Alec, éhcyl

madden Ihioh would give the cyclopropyloerhimrl and other cycloenq'l-b

W1 radians were momma, and the tzineticl mo productl or their

mwtimm mama.

50m miscellaneous traction: m'olving @010me wwie are

the recorded and discussed in the last part of the theeie.



”.9". own...

at“ uni-"- t-hfil-OL

A . fibrimtim of timirecarbom Emu-fining

a C‘mlepz‘ozxene $ng

 

IsompyliWe ester 13! prepare: according to the procedms

of Gaindand Quin (1:5) and Cope as; zhncoek (1?). In I tcvieal prepemtion,

a 3-1. mam-nee the}: equ W with s reflux comm was charged

'1"! 730 g. (31.83 moles) of nevi 22311021359, 720 g. (7.15 melee) of acetic

new, 60 a. of mostly need sine ensues, and 5530 3. (3.1.2; melee)

otteetom. Thedxtnromreflmcedferlmhm,dtaruh1eh1tm

cooled end poured into three liters of new. mu aqueou- Mm was

mated with three 3:2«1. portiene er beware. The embined beware

mmm dried over calcite: 0321 (in (gamma) and the tmztxn-e

as ten distillec‘.Wtrough a 13-inch Z’igrm‘: column to rewve

the between. Frectiemtiee cf the resie’ml black mum firm@ a 15-inch

clean hence peeked jacketed comm: yielded 623 a. (53.537) of 130mm].-

mmemlonic ester, b.p. 103-127" at 5 1:23., n35 1.31.73.

(2:) Icemmkmlenie Ester

c" C: x n 3'

.. _ vault ha

rtav/
/ «A $4\

- '3 H *1
CH; CE. 3»;a .



“terms to meguess he; mpylidemeaalezfie ester at. ream

mmand um utmsphemn of pressure with Kenny nickel catalyst

Mme-M111. Ems-er, at a Maize: tert‘mmn am} pmomm, the

Wm 01' twiregm prone-2m} mom-11y are: remaily.

In e tan-tee]. preparation, a fatml. ugh pressure Wimmtim

man alleged with 300 g. (1.5 moles) of ieoprepylmmelenie eater

and Wm]: 23 3. 01‘ away nickel catalyst. M. a. taepmtnre of

130° the prom fell meta: free on initial value or 830- pounfi. per

mm inch to 55:10 peenfio per ammo inch in I. period: of 1.5 been.

After reg-awe]. or tT-z‘aa catalyst by fumeum, were an obtained 298 g.

(98;) at mpmpylmlmie eater, hp. 103° at 133’ m... 21?): 1.1.133.

(e) 2~Impylpmpam4fiddel

W '3 .4"
C4;.\ a- ‘1’ /63-a4'a

/ {ii-mi\

on, mace

kinemjlprepamdfidiol InW families the prececiure

eagleyed by fines, mm, and Embieff (113-).

A 2-1. three-«naked remi-bettmed nae equippfl with resin em-

eeam,W.stirrer, and c‘ireppmgWm aim-gee with

31 g. (9.793 salad of utfiiam 31mm mama. and 500 ml. of nfi'xyirms

«than Thorn no men need 1151 a. (0.5 mele- ) ofWW

altar, W, with etirrmg ever 5 period of: time hours. Tm melon

Wmmummrmhwdwwmmmmlm.

M the cadet this time, the firemen (sealed neumhnthud 3.25:1.

etuwrenemdbymnw of tee cmmmoumfimw



new a period of two be: "e . Separe'ehn or the (1101 from the matter:

W by 12mm esvztmceim preeeziures peeved: meetisfactm’y (me to

the femtion or emblem and the amiable aewility of. the 621.01 in

mm. mass diffimltim were cinmmmtxed by the wee of liqum-llquid

attractive... The rmctien mlx‘em‘e described above was «dz-acted in I

tingle stage liqzid-11qe5.:3 animator with ether for time man‘s . After

we}. of the fixer ‘ 3:32, distillation yielfied 1:? g. (70123) of

2W1prozme-lfi-diol, b.p. 133-131” at 13: m... I»? 1.1330.

(6.) 1,3-é‘gibrozm-eropylpx-0pmm

(:33 leaf}:-

_ >CZI-CH\

e223 3:339”

lfiisibmaaédeoprom'lpmpene mu pr:3;mm:1 by the proceéure of

I—tmtemn, Pines, are! matter: (13). I

In e typical prmtiee, e 1-1. time-necked mum-bottom flask

waved with a me4maé stirs-3e, runes: canimer, drape-hag W,

are» flex-master, m flamed with 9:3 a. (3.313? mole) of Edam-(Judgeme-

1,345.51. mi: in: heated. to 73" en the atma bath and 133; z. (0.39::

male} of phoepherms tribmsfisle me new imp-niece to the stirrer: alcohol

at t rate affluent to min-L111: the meetim tmgmetere between (3-750.

After the “Citizen m newbie, the me; ”e we allowed ta beef: on the

Item: bath wrendght.

The cooled reaction Rdfiim‘c m the: palm into 230 m1. of ice

water. The aqueous gelatin m utmated with three ISO-ed... pox-um

of other. The mum ethereal extract: were met-«ed with tree 1255a. .



portion. of 10}: potassium manta solution followed by 11120 2:13-1:11.

portion! of SW. After 611131.113 war 3113171311011! calcium chloride, 12-10

Other 1-: “ripped.W. flatmat--011 of the residue 33131119111155

:. (73?) of zdwl-lfi-t’zmwmgxma, 11.1). 92°“ 12 um, 11;"

“6”

1.21)? J.

(-3) Immrrflmlopmaam (3)

/".323

.1?"

1'.

\C.‘ .3

A 14.. £11ch :wnfi-Imtww £18.31 mapped with t reflux

W,WW#Mar, am 11min; firm]. was elm—gm with

80 ml. of 8135‘; ethyl alcohol and 30 g. of zinc Gut. 51119 “$133523 mm

at bmgxt m raflux 12191 13111111 111. a. (0.1133 min) at 1.3-6.1me-

mprcpr;113mg ma meat time.” crver a parted of 13/11 hour. After

the 1123111131011 an: complete, GWR'T‘JIgg and 2-an were comm far _

5.5 11111119. 12:11 11"gpazam was than £111.81! far xii-181133311011 and nap-ma.

mhnpropano ml distilled dira.11.7 £191: the mum mixture.

11011131511111.1m throug‘u 1'"dam 51113- 1101109 packod column 3311113011 12.].

g. (333:) of imazmpylcytlapmgnm,h.p. 53 .3€§9.1°, 11316538. Baa

Figure 1 far 1.2113 hazarm 331901213;

Wtin of £80m,%103311333133

A 100-111. mam-1mm 9.4311 01511;:me with a reflux comm in:

Wwith 25 z. (0.3 mole) of lawnmiaycmpmpam,13.5 g. (0.1 male)

or aim-.71 «We, 23: :11. a: carbon Manama, an: 0.1 g. of
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bmnoyl peroxide. The cozéainad reactamto ware rammed for five hours

and $131 fractionated through a 7-9111?» glans malice pacimci comm.

“tar ming the new inopmpylcyulcpmpma ('19 g.) and carbon tetrau

fluoride, the mm as éistillod 2‘31 13313.13. mm was chtainad 55.1; g.

at u nun-m boiling at 1“«63° at. 5-5 m.

The 1mm; tor 012119131116 m min by the mad of 8111109er (:3).

calculated :E‘ar sprang: 61, 29.835:

29.53;

7210 infrared upset-ma (Ham 2) of this mammal 1:111th bani:

for tWring but not. for olefin.

WI1:: much mpmrpylcyclnpmgam mWmphoto-

ohmn: with and wittmt carbon tetrachloride u a solvent yielded

WMl“. War, the new: war. very low.

 

szoWodW-botwmmmppoduthnm

mm,mmm,wamppmm1mwgadum

13. (0.0312 3.1m)ormmea1mtnmmgamd20m.ormvdmum.

flmwflwmmmWZfl.damluumofSpor

flucblorimtad Wigwam in 5:11. at other. Osmium-Mag

msuwmmmmhmmnarthummmm

WWWattnto mfficimttomintainn 3011110321111. mew

madammomlm, momnumatmwdmmmm

N-Iflrtormadditiomlmmu.
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TheWm tam cooled in an ice bath lad 25 m1. of mm m

and: added to the curred ”1111.101: of Grimm reactant... The aqueous

and arm liar!“ m separated. The organ“ hyar 1:10 arm-1 aver

Wngmo‘m “Irate mi 1.31% (31.81.111.611. 1mm- mama}. of the

“In: than an obtainad 3 g. (78;?) of immpylcyclopmmna, idmtifiad

by it. physio-.1 mm cad. £11m} apoct‘mn.

  
$1.110 ' 3.. cf (313: 6231th f 190M116 lap1703113119

Om ml. at the chute command an 3:1th into 100 ml. of 80‘;

mmmm (1:: mm) mintainad .1 23 13 0.2“ in . tam-matted

bath. Pan-Loam 5 ml. 111qu me mad, mad the wlvolyail

wmwummmymmtmmmzommtuecom

“In“ athyi dermal. Each ample m 111m titrated 1111;310:111 delay

with 0.62051 1 when: potassium max-oxide. 1mm :63 m “as: u

11. WW. W17mimu indium an 25.0 ml. of hue

mmto tau-.1. m the hydrocmario acid obtaim’oln from a

5 :1. Mat of €110 caution. Tim at. m5, )1, in mud

mmmmtomdmriMordarnto much.

I; u 2.303/t In: If"

t '- um (mos-ado)

tom. othuneomtoumumot the mantle

acid obtainable in a S 21. aliquot.

x a mi. of use mum to £11m!» the Emirachloxic

tam present. at time t.

(w) 1- mum: to the wt or wanton-5. chloride

C‘v tins ‘0



1'31 11211311 1:. 83313: x 11713

0903” 2.517

01.: ié‘i‘

§1§§1 1:31:

0:231; $.87

 

The inasms‘flmy of 11‘, 83mg with the hufictteé dammrd trend of

it. who w.- detmtod wroughmt an Want in which the 10113111331:

.0 follow-d for 7500 moms. At the and or 1211- than, the min

(5 n1. amt) ”wired only 0.135 :1. or bus to:- mutilation.

11m. mmmmmpmdum1mnw 1:de

nu cam-m. um 35 g. (0.3 m1.) of 1mm, 13.; g. (0.1 min) or

“mm. chloride, and 0.1 13.0: Manny). peroxide. Tho resulting cola-

flm II roflnxw for 2.5 11mm». Wimfim 121mg: a. 15-inch :1”!

21.112. puma calm-m 1.3 mm mm: 20 g. a: 190mm, 13.1). 15.3? 11

27 an... of? 1.31.132, and 12.1 g. o: mm name, b.p. 175" It 18

m... It? 1.1.23.1.

rho 11mm 73133: (20) for dimflmnmpmtylmrbimd chloride

m 5.9. 1124. at 15 m... “12121 1.21283.

1 “13311013160 us 8311'. (fined on

“1M1 01110231110). mmu in Wish carbon tetrachloride in.

Wn a 001va Wed taunts which we mtially the name

I. thou "perm in those mm mm carbon tetrachloride m not

 

and.



madman in If. :inh 1300*‘hm m: c?fimflmt}: pho‘amhacflcam

filth and without cm mum:lax-112.9 as a solveat flamed similar

mu0

 

To £129 Grigmu'd mamt {wagered from 214.5: g. (9.183 mola) a! 1800

pawlWe and h.5 a. (0.197 mole) '0! stamina twinge in 1 tin--

Wed m1. timkod rmE-battcmaé flask equipped 31th I Farm-“sham

curl-u, cit-upping mum]. and ram comm, ”atom (9 3., 0.183

.01..) m added (1:9me at a ram mfficimt to maintain a mum

reflux. AM the militia a! Imam m mlsw, tho motionW

”mm-tuttrowtxvamtm‘ommhm. momma“

mmuonvmlm thenponru mwmu. of too-comm sulfuric

acid. mumgmmmmmmm. fiatqum um-

Mmm‘fitb M 5041. Minot“. $1100de

Mme-muddadwmmmm mu,andtho

other an 521.3.le 2.3532. the mama.mwwmml

"mutual-1.mmmumwmm.

”Mum: smarmaaaotcold commend thoria

mid (hand on the theoretical flew a! mural) . This :51:th m

“QWMthodndormm. mammal-a

mm. memmnddedtothe mmnml.



and the mead-arc of $2.12.}:ng mammal}: ms moat-«d chafing the: 3921.

Mar. Cam-o tug-ah: the 1m law: was mmted.

The um layer fmm tho procxing camaraion ma em: ova:-

m’ml mmim taunts. E‘iztmation mam-ah a six-1m): V1323mm

calm 31916206 1%.? a. 531;?) c: ciimt’ivliaozaroyylonrbiwl cE'aloricie,

b.p. Ems-5:8" u. 13:. m, n§° 1.2.170.

  
f e «at "av'mlfimiem

A min-um at 26 g. (0.3 mm) o: zficdimmfimmne, 13.5 g. (0.1

solo) at almryl chloride, and 0.1 a. of My).We no mmm

tor an hours. Distillation of the resulting 2:1th ymmad 13 g. or

agmnwlmm and 5.3 g. (3%) or dmmimpmp'flcm‘bim

chlorida, b.p. vac-115°. n30 1.343.704.3172.

 

M4
Iimlaprozwyhafimu m praned from diagnlopx'owl 1: atom (3.2)

by the mung 32112133 Miriam or t3» Rolffczttistmr remains: (22).

In ; typical preparation, at 2-1. tin-necked mmd-fiotmwfl £1231:

Maya: with a reflux cwmdmer and thammm m flax-grad with 65 g.

(0.33 mm) of ammgyl kewna, 97.5 x. (1.73.. misc) of gamma:

MWQ, 5m v.1 . of $131-$329 glycol, and 6!} :51. of 852': Izattmim

ImEmta ., Tho metim mixture was refined for one hour . Tue upmmtuo

u than titted far distfllnuan and I Mm a! mtcr am dicyclormm

man distilled mm“ mm m pot mum reached 175° c.
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The appamms $32.3 £32.11: kwungod for :33“? z and 1:313 521714;:on ma 3'."er

Maw We: rm‘lmc far 2.3? hours... .1:-3:21pm m then ms for dis.

mum, and (sauna. boiling up ta 113° m collactvaa. All (3th-

htan we cmizimi, uprated from «1153:, and dried over 311‘“ arms

mafia; sulfats. fiisfiillation yielfiaafi 33.3 a. W“) of 61m1W1-

. A- .4 [syn 2: k 20

"$1333, bop. {Jjodfl‘ldj . nu.“1 1¢:,::...’,’ ”13 103213.

Civzlcrirstion pf Pierrlcfmrywfieng

The apparatu- mum of I. EGO-ml. two-necked mai-tmttwad

M equipped with n (117 133 comicmar Ind, n at Won who for

the aé'kzdsaicn of chlafin-a. The flask ml imam! to ”Mmmly 1/3

its depth in 3 bath of rim-13: m2“! lemma alcohol, and than cowletely

unpaved with almmwa tail mm for I mu mow tmgh which the

gram ma izmdiatmi. 01W 1e! mbctod tron the cylixxler $2.!szng

3 flatm into than mm: (m the aspen-elm tube). IrmEution in:

umlwxai b; m1: cf :1 Ema mam:we maym.

In a @1021). emor'mfiion, 1’11 3. (1.75 miles) of éicyclopmm'b

mum and 1-30 m1. of carbon tetrachloride were placed in the award-

“on mm. mm ”mum m imc‘mmd and chlorine m pass-ad into

at u a. m» of 0.55 1./zr3.mto for 70 mm.

Mmof man tetmchloflde mm mm flicycbgroml-

”flan-WWW, therorminod «'52. a. «mum.

mmmmtrough I 154mb hence peaked calm-m fish-3d

5:2 3. or u chlorinated product, My. 634$ 11‘. 1:: m. a? Limo.



. _¢ . ~ .. _ .. ‘ V: .._._ . . " ..-_.. v ,

"he immr-x’ mast: {Sigma 3) a: 1.1.3 “1.2.1.4 2...- Shane; on.“in

ban-$3, and hits attribufiahla ta t‘m c‘rflapmmne I." ".a' .
V

‘ IQ, _. A up aw i at. W

Anal. idem. 31* w, 211.34.: C, 5...)?! ii. 33-h?) Cl. 27.20

fauna C. ‘32}.ng 3’ 3.51351, 2.3.3.3

 

1. 53:34:21. trauma. wfimbottwm flaw: mippad with a Eigahbm'g

Ilium, reflux comm”, ma 61‘0th Emmi ma chargad with 0.39.2.2, 3.

(0.3305 mole) of mgwaim: tanning. To this ms added a 5' ml. portion

a: 3 solution or 2:. g. of the cfimimmn pmhct or dicyclspz‘opymmm

in 23 m. c: aficar. mu heating initiatad the reacticm cm \fixich

tho mining solution no 3:36:64! (Emma at I. rate mfi'icimt to mix”

1min I. ammo mam. Amaz- tam adziitifln m madam, reflux m con.

timml for eight hours. At the and of {all time, mtially fill the

mmsimu had (Imppaamd.

the running Grim ream ma mmw by cautious aciditian

a! 20 m1. of inter rfillmmd by 25) 2:1. of ice-c.9101 1‘33 Wide acid.

The am: and. organic hmrs we gamma am? the: 0?;finic portion

.3 dried over:- wxydrm 38.316.233.233 wifit-a . After the mama]. a: t:- :9

‘ her, iatillatim 3131:3136. 2.53 1:. of a E'mmoarban, bug. lira-111°,

:4

11:" 1.34333. See Figm 3:. far tam 11$me {rpm-mm,

. u an a

w. cal-C'd 1.31. {3104112 'u, 330......) I}, 11.14?

W ‘ #‘ * , 3;:

Wm arkad withannmidc mdmbyacmmmm,

01th:: 8pm:23Wmum ”bar, Mchigan, or time.

Lab” Skokio, mm.
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%m a: 3‘}: 2mafiafi‘h 0’ Ch" .91“ E‘J‘ffll of §“gage?“Wt“.- Ilfi'”13:...

A 500ml. Emlmm—eyoa' flan—‘5 ”.1990... with a Iflrfiberg atirmr anti

  

Wad by an ice: bath ms :32er in 3.0 a. (3.6353 mule) cf the

chlorimtod fexfmw'bm, £30 ml. acetone, 5'3 ml. water, am: 7.3 g. of

mmmmta. The cooled metion mixture ms atirmd vigor-

ouh for a. wind of 60 m. “am potassium pmmngamta ma um

Wbym addition 01’ ”dim-a hWita. The mmem

Wmrum and Med with hm EEO-ml. portions of boiling

“W. Th. mam m (211va of! an the steam bath. The ramming

ml Iolntiun m 0.ch with We lucid, m then extract-ed

1w: I13 200ml. partisan of athar. The cosh-flied afiwrml 02:12ch

We dried over £13me whims chlorizie, arm mien the tamer m

madW. than min-ad 7 g. at an acidic momma. mm.

13th:: of thin residue a vac-1:0 timfiz 0. mil Gavan-plate 001mm

31.1606 2.8 a. or cyclopmmrbozvnc acid, identified fimgh its

infmmdWand pinata]. comm. The We from distillation

‘8 mm t9 in 11min, filtamci «3.19 hot, m5. man cooled in a bath

a:Wand iaopropyl mom... Tim solid xii-Lia‘s: mm In: re-

Wmmnminw film callsctadonafiltm. Than

‘0W 2.3 c. a: Mammmnia mid, mp. 35-39“. Ito

infraredWat identical with tint of 311 «mama £5919.
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B. 191'th and Docemosition of Certain

111mm Acyl Perondu

m' gm of the ammin Acids

WWandW114: acids were prapared

wording toW(23,214). Cyclohmneoarbmlio acid ma

WmProton» Robert :4. am. Cyu10pentamcax‘bozqno acid

“WWWmWh-mmlammwbfido

(091mm: arm Chennai 00., 0mm, South Carolin) and cyclo-

hcphnom (Column) respectively, wourding to theWdecoribad

in duh-.11 hem.

mimetic ma mlnpmmouo acid- s». Wed from

mum-owl chloride and cyclopmtyl chloride, respectively, n ducribod

blow. mm«id at available than the organic muons

my 11> mmmobyn. 8. Wommlrmt-Eim synthe-

mnummmrbmmm. Thilprocomxroilnottpocifluny

doom-Shad in tho 11mm, but 1: mm to other. which have: been

W (25’). Cyclnhmcetio acid an we obtained mu harm

Hm. I

 

Amy-ml. mummmmmmdumnmg

m,mmmm, sad drawing hm]. in ohm-god with 5.7 g.

(0.331; 3. mm) or am turning. and 100 ml. or dry ethyl m.



25.;

To flis m was 3,. I 23 5;. (C335. mils) portion of cyclera-strl

6mm. Gentle basting bitmtmi t2 :9 metan after which t2-:9 rest

of 1:229 amicpzmtyl CI"4.333.:9 ms miss-l at a rate u’ficiamt to maintain

a castle raflzm. I... a“: $1-9 an:itlan ms consists, the reaction wire

was gnawed to stir for an mic’itiaml 1.5 hows. T229 eyelapsmtyl-

MW cffiwiia so)»:2.9:: ms than pow-9. onto 1005:. of cmsimz c;7

ice. The reaction sir-.mm ms allamd to m up until all £3.19 (L7 199

had éimppsared, at which um «Incl-mt. lea-com 1:3 suLMis acid was

mass: to miss the solution was: to cram m: . T129 organic and tag-3.9mm

Eva‘s m9 amass! and has aqmas ]:mr ms extracted with firm

130-131. portions of ether. ms sum-99.1 sebum ms comm-ad and

dried over magnh‘sus saleas: c2.91%.’9. arm rerxwal cf the sinker on

’19 stanza bath, distinatlsn or the rowing 37192591 20 3. (7‘7?!) 0:

cychpmtanscarbawlis acid, b.p. 32-133° at 600 m. 11:3 1.33%.

(Litmmm value» 79.9. 213° at 7.10 am, his 1.1531: (2))

 

A soc-a1. What! macaw ma: equipped with a rum-mm

Btu-rm, droppim mm, and reflux: comisnssr ms emcee? with 3.255 g.

(0.033 303.9) of 7! "Jain?! 01mm“: I‘m-'dx'iefio and: 110 ml. of dry etivl stilts: .

1‘s this usW 25 a. (0.223 3:16) or cycloheptarms (Aldrich (mammal

W,W99, {31min}Wwith stirring at a rats mi‘ficiant



to abstain a gentle: militia. Arts:- wit. ties as mists, tF-gs nizrtmm

mmm is stir an seam two hours. The grams was this

cooled in an ice bath and myth-01mm by 1219 slow aclzfition of man :51

ics-oold 109$ mlmrio acid to mic-9 it acid to conga rec: . '1‘319 argues-:19

and ”win layers m then sea-53mm} and the: acpxmus mimics 1.219

mm nth tub 100ml. par-um of ether. 1319 osmium: 9mm}.

mmm dried over magma Wham mrbomte .. '1': :9 9mm ms

med 1:: vamp and aistillation 3191:1536: 23 g. (337?) of cyclohaptmwl,

hp. 133.1539. n3; 13:73.53. (lit-swam value hp. 133.153i:°, 11:3 1.:‘4753

(27).)

(b) szloheptorl Braids:

Cycloimtyl braids as prepared from 15:19 mine]. and phospims

m.«0:5. mm: m mmm o:-w <23» m 29 a.
(0.113 mole) of mlahspml and 17.1 g. (0.0’32 mole) of piwspzms

W9,_mmm ohm 23 g. (Gigi) or cyclohsptyl tax-arias,

3,1,, 93,0 .1:, 15 m" n? 1.1933. (Latex-awe value 13.1). 151.5 at no m...

a??? 1.1995 (23).)
'0

(9) (23910219me Acid

F“" *I/ UL,

MMWWAs acidusprspam inamnsramlsmts

. 110 ma (page 23). mm 2.75 a.

 



(0.1.1257 c. ates) sf 25113199115123 -‘1’2‘L’..‘.‘l"_, :mi 2:) g. (£3.13. 11313) of amine-

heptyl bromide them was ob‘almci 7 .3 g. (.1:) of cfilolmfwlrmmxxylio

mm, b.'p. 121° at 10 11121., 11: 1.1.7151. (marina-e value 13.13. 13,? at

,. so ..,,.
13) ms, nu lei-{J3 (29).)

malnamnmcatic [sail
A

(a) Cyclopmpaneeflmol

1 '. .N v" n.

L 1-3.. three-necked romfibottomd flask oqaippad with a high 3;:-99d

stirrer, dry ice swim, and. $8 inlet tube as charged with 8 3.

(1.1.3 3. am) or lithim War, 50 g. (0.55 male) cycloprowl clflorids,

and 2550 ml. 91’ pm. wmlspmmvllithixm as prepared from this ads:-

tar. as described by Hart and 3mm (30), and the system we cooled in

an ice bath. Cams W'Vlsns 0:51:19 (217.5 g... 1.3 130199) us mtvanced

intothis fixturshymsofthsmsinlstmoauingapm‘iod crane:-

halt Imus. arm- t‘m addition an: comb“, the metion mixture m

311.9996 to stir in the cold for an additional tw hows. Sufficient ice-

sold 105-1111111112 midmthmaéamtoanksthsoolntimacm to songs

red, and the ormnie and aqueous 1amm mum. The aquecms

lays: Ill gamma with Ionian cmmifs and than mix-acted ma: tub

IOU-a1. parties. of ether. The wganic fractions was oozininad and dried

m 311‘me 3“ ‘31::me mmmts. Eistilhtlcm 3101:3211 32 g. (:3... of

mbprmeafi’mol, b .p. 1320 at atzzwapasric pressure, 113" 1.14732 ,\3

Q _, ‘ /

5:22;. Calc'd for Baamm C, 69.76; :3. 12.9.. “J,



(’5) Cyclogwyansas$41159th

Cynlsgmgmwst‘nnol m catalytimll‘q dazzgrmomtm to cycle.

pmdeY‘rgris 999:- a catalyst 91'W am 911w:- rzmanrrz an

mice as desmtef! b” {avian an: E’sdgson (31). 73:9 symmtus comirtsd

of a cot-791' tube 1 man.- long: and 1 m. wide, be @1167“: as. 801-3er tm

mm}. natal 23A!) ism-.19 joints at they W anti bettan. T519 tub-9 ms

mm with 2-30. 2": riclm wire far heating am! 1x19131121! with

”basins. AW thmmiph ml). was placm in the niafdls of tins

tibe in men s. ration that 0:9 tmnmy at Em amateur of we oolwm

could m cm. A chmml-aluml thaws-:19 .Mnchai to a Lease

and. I§ort31.mga model 1315 potentimstfr ms waging-ed to (interim t? :9

twm‘atm‘s. In mum, a ETC-1:11. t’msmsczmd Mrs-batman: flask

ms attached to the) bottom of t‘m cuppa? tubs (mick ms Walsh

plexus with catalyst) by mans of fill} stall fitting: and 1 animals

edgier 19.! from the tsp of ths mos tube to an 9:31:2th comma-r,

which no in m attachsfi to a meal-tar hoLing a second commas.

The making flask ms 119.92.313- molml in an ins bath. T319 cor-par tubs

m 99:32-th to 333°. 332:9 0-1.1 mm was beam by means of a hot plats

to a mam 50-3500 above the boiling point 01‘ the alcohol to be

clarnrdromted. air as intm‘msd firm-3h m inlet tips at a rats of

0.5 liter pm! erts. ms alcohol was émppai info the Imam} ma:

timmgh the droppmg farm}. at a rats of az‘tamvmntoly 5 ml. per mm

and the 9111933119 ms 12.911th in 11:39 receiver.



'9“.
a. '4

In a miximl pm? ration , 133' g. C .C—‘l‘zj 11:13) 01? Clflmfi‘yflfiea
u‘m‘vb

Wanal yislzied 9 g. (is-:35) cm:lamamemmfinfic, b .p . 151'? 33-133: ,

ea

2‘; c: ......m~ .- . ‘ :0
n11 1sU"2, Imp. O: mmflqt’mg1lv'l‘31‘m3m9, 11’; o

  

 

595':-
u‘..- :,

.r " a! - " ~ .I iA 4 i'J‘ , v, " F”

9 ! “418.“. f0? $113330“ : x!" :3. ...—3 3:, E I" to!" 13.1,;
2 ;'I .'I c”

(c) Cyclspropanaacstis Acid

Degas;

A 125G14- Sndim M an alarm with 6 g. (0.071 mole) of mispro-

WW0: 35 g. (0.132 31019) of silver oxiés, and 2:? ml. of

nun The flair m twat]; flappersfl and 9993mm claim at room

mm for 12 hours, mm which it In rmsd from the shaker

Ind heated at 60° for one how. 'i'na silver and mining silver 9:11:39

m filtsrud and ”W with 399ml portions of stimr. Th9 aqumus

portion of tho film?» was mtmctsd with {cur 11’G-ml. portions or

sting. them solutions were summed and dried aver admit-cu:

calcium chloride. The “has was Wv'fid in vamo leaving a. residue,

finish upon distillation, 3193:1911 SA a. (7:???) of cyclopromnsacstic

acid, hm. 900 at 15 m... hp. at “aim-21mm. derivativo 53-83.:3".

(Liter-stars value hp. 90° at 1:"? 191., mp. of yam-brmophsnacyl deriva-

tiva 53.5381: (32).)



2?

«lanan

(a) (trelopomtylcarbinol

DCIIaQH

Csmlopmtyhnmooim chloride ms praying: from 23' g. (0.233; mole)

‘- 4| - .

- nmco‘tm Ac?!
   

ozmlopoozizyl chloride and E .7 g. (0.231; g. loom) mmosim mmircs.

Fonflufioifio, gmemtod by this ciogmlgmerimtica of 11.7 a. (-3.130 mole)

of parafamalflafgmlo in an oil bath at 233° 33) m3 moroducad in a

31m: sumo of mot-om wrong-x 5 gas 5.31133 tuba. After the pamfmm'wo-

hyflo waa complcmzy davzkmorizmz , tho taxation mbztum E18 allow: to

let overnight. Sui‘f‘ioirmt nay-colt} 121213 safari: acid as men added to

mks tho oo‘iution acid to conga rod. The organic and ammo layers

were separated. ma the oqawaa Munoz: ms was: awaited with coating

cums. and «mounted with 190-21. of othm'. Tho cerium organic

fractions were dried over warims potassium carbomto. normal of the

Ithor loft I. ruiéuo which, upon distillation, yieliod 133 g. (3;:-7;) or

mummamx, hp. 1-32“, :1? 1.15.36. (Literature mu. b.p. 155°,

11:0 1.31553 (3%).)

(b) Cyclopmtylmrbimrl Bromide

[PW/6133,32.

Cyclogmtylco“Lo-Lmrl bro-11in ms pmmfl from m1 .‘ mtylaar’omol

and phosphorus MMB by a mfiwe‘? carplotoly amlogma to that.

«gala-m: in the prmtion of mlohmtyl burials (page 25‘).
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From 15 5' (9'15; ”313) ‘35 1330'333102‘11! tribromlda tiara 1.115 otatabm 13.

r“, 1 3 "4 a q 0 If. 21'; Q ”,1;

g. (33,.) cmfipmtylrfib... Pl molars, b.p. 1.0 at .1 m. nu 1.44:.

A I. 25‘ 1 II 0"

(Litmtm'o mluo ‘b.p. {if at .40 mm, m" 1...??? (393-)
H

(o) Cyclbpmtnnoacofio Acid

Cyclopontanoocotio mid m prepared by g method analog-man to flat

and in tho taxation of cychpmtane anaemic acid (page 23). From

tho Grim mamt formed from 10.1 x. (0.0?2 mlo) of oyclopanty «-

carbimrl broniéo and 1.51 c. (0.042 :. otom) of mam-331m: tux-aims than

2:
ml obtainod 5 g. (”.310 or cyclapantanmcetio acic, b.p. SEC—230, 21.!

1.1.5112. (utmtm value 13.13. 221.4223, 11:33 1.2520 (35).)

I‘rmv'a‘icg o; tjt-a Ag; {3:13:31'13

The acid $102149: mm pregared from two corrwpmllng aegis b:

either of two pmcmmros, wcfim with bmoyl chloride; or Motion

with today]. chloride. An ml. of each procedure is givon below.

‘1 Crlorirfo

[>ccu

L loo-ml. rum-boom flag: eqxipped £31- distillation m abused

  

with 22 g. (0.25" mole) of molmmmmaflwwlic acid and 7'?) g. (9.5 mole)

of homsoyl chlorida. Cyclrrympmocafinouyl chloride ma flotilla!

directly from the rumors anfi upon rodifimtlm two won obta‘mad



19.5 g. (732”), m». 113°~nz° (limrmm value b.p. 11:2»11:o (27)).

Chi-cried
W

 

A IUD-ml. retard-bottomed flask oqaippdd with a reins: minim

In. czar-god with 10 g. (-0.038 male) of eyelapmmecaraawnc acid and

10.1. 3. (0.092 mole) of $511va chlorfie. mm- the initial reaction

had Mead, the winner: Ia: heated gently on the steam bath for one

hour. arm 12% emu-mum, mm we obtained 8.6 g. (73:21) or

mlapmnmrbmvl fluoride, hp. 133-1300. (Literature value

hp. 15:: 3:9" (331).)

I' L

—.__ - ...-....

Prams. firm of 0?in Add. filfirir’r‘s
“‘- _. ‘*‘ w W  

Cyclapmpnnmcetyl cflcrlde and mlcbmandcarbcmrl cit-la:1:39 mm

prepared by the bawdy]. dale-ride procedure. leohwnnemz‘wmrl chlaririe,

qmlohepmnmrbonyl c’nlmm, mfils’DuMnmcetyl chloride, quemtaneo

nasty]. chloride, and. @3103:newest-:1 chloride ware pram ed 23: the

thiomrl chlcrir‘e math, 3. The yields and boilmg points are listed in

Table 3 .

:Mrmratim of tie “335:"1 Perverted

 

The peroxide. we prepared by the action of scrim peroxide in

mint mm 021 the cemm‘mg acid mm”. M apecific examples

will be given.



Q
‘
J

‘
.
4

.p-o +_.— -a-

A

‘4 o.--“i~--~ d:

r-; - .. to.- M ".h' i-i fa: I. *tr‘.‘ {new M- "'4 (I no; v.0-A . ..g.-._ 1-. .- x ‘O -. .4‘:

“ Sjm‘u I.“ --A—-.‘-r~~FJ ‘ v‘pu'fiahhl U6 6-5-4 U 4‘. ~l-i‘ £351-.) "DJ-....JU 9*0- VJ

 

“sagas-Junou- Saws-”um xF-v-fl-P'---9 ' mu - ='--'~~um an “mu-es ..., - u- - w~q¢¢ ~4o-- ._—. -- ...».-
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A 5.30mi. tame-11.3. ed. mzm:«hemmed $3.15.; 9:31in9.3 with a

maiaberg miner, anemia 121.5191, mafia": cmfimaar, and ‘1‘: ammo:and:

as diuretic! with 6.9 g. (0.033 @153)depm and 1.3 ml. 0..

ethyl ether. 1‘313 perms-1.29 m 313% to I flurry in tho 6%)” and

a... was the: ad.0:- 1-3.5 g. (0.17? mole) of efiloiurmmboml

ciflnrlds over a pm'md of 10 master. The mtm ms mended by

the additlm of 1-2 drops of wear . This calmed the reaction to proceed

at a m.6 m2.Tie-1.311% to reflux the ether. ..”am t2;9 met1.31: welded

and additive: of a crap of utter no ledger caused an incrmee in the

martian temperature, the stirrer ms stappmi and the pmmdde-mlt

were me «mesa-«s3 ui‘d-z Enter. The ether solatim was ten ”granted

and dried over m‘ydroua whims caddie. Tile aqaeaus aelutlon at.

thin point me basic to 1.1mm. dramatize. of use e‘dm in a «trees:

of dry air left the crystalline bis-cwlapropanaz'onmi parmdds as a

minim. The yield m 12.3 g. (33:3). The unique stability or this

pmdds pardtfisd it. to be recrystallized from pmtand (mp. 79.2-80.0”.

made-1s analysis by the mum. of 5min a a. (37) macaw: the

recrystallised mtsrm to be ever 923:! pure.
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Bichbpmpsimcstyl peroxide ms 9mm in the ad; is m:mar an

 

hiscyclopmpami‘omvl maids was. the rummage mapuexmx the quarti-

tiu of mat-ants m such similar, the reaction mmmtnrs we not

13.1mm to mend 2° C, the mud of reaction we named to coincide

11th the disaypmmmo of the yellow call):- of mum perm-dds, and the

WWmmaimd with ice water. In 0. typical pmmtim,

mmswam from 0.8-3 3. (0.011 mole) of podium peroxide and 3.9

I» (6mm min) 01’ mwlmmmcan emnrido 1.83 g. (32.3) 01' bis-

Wsaacmrl wide. 1*... promos m not obtained in crystalline

tum, but M a clear colonies-m Jig-11d . 1W0 whale immaw a.

parity at 8.43: The coaddast, fcr the mat part, nae qmlopmpyl.

“shim/1 cyclapropnnaacatata, an Enigma from its mil-arm spectrum.

(360 tbs gyms; of this thesis f0:- té-xs inf‘mmd mantra of the

 

The atheism]. permzmaausodinm Wmmed ins

m: limlar ha that mafinyad in the pmm‘hion of biacyulnpmpanan

nasty]. par-Ilsa with the arms-911m that the reaction tam-am ml

mamashignu 6° c.
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T3119 yields and mitim of m pom-Ado: pmpsrw are listed 113

Min Pa. The @133 ms (imagined iociomtfim and dapllm‘w

m. are far €119le pnapamtim. The. mm for the mrity b31113

lustfxanmfiinmmmybaduswmfiumto mmvaallot the

lam.

Emits CF Vsfilf‘fifi am. ?‘7.l“.r’3 was:

     

 

WPalisade (360.). Total man 35%.,

07c. _ __ 63.3.1. mo

grammm 82.,81. 92,92.

Cyclcpmtyl 30,35 , 91,91.

macaw: 73.631" 92.,95

oycisaspwl 45,32“ 92,93

enumiearbm 31,85 81.,83

Cycmtylcal‘biwl 353,33 88,89

WWW; 57,91“ 91,93

WWW 78.80" 95.97

“A ———-— A—fl ....— -—- .__¥. ‘A A ...-... .... ...-L.“ A AAA-A.“ A. “A

w 7 WW “ W w— -—r —.— W W

'mm per-adds: m mmnins mm stored in the freezer,- but

liquified at. mar-.3 bmtms. All the: minim-fun (mas-29% the

first one in the table) m clear, colorless liquid at room

manta-o.



 

In order to datm‘znins mutativaly the amt or arm produwd

in the daoomoai‘aion of certain of the pmxrlciea, it me magma? to

Wpun um 01' several aural-n. mesa pragmaatiom we

dawibod balaw.

 

(L) Wamxmucmia Acid.

Fae-coax:

WWWacid ma prepared by the mtlasd of am

and Lucas (33). In a. twical pmmtian, a. Emmi-fly cinema-1 530ml.

time-masked row-batWai mad: 53221399.: with & Hiram: stirrer,

rand: comma, and drawing bmlal m scam in an ice bath and

chargad with 10.8 31. (0.3. m1.) of 9.7;: W333; pas-oxide and 100 m1.

of math-flaw chloridc‘. To tide wall-stirred mmm added 6.? .6 :11.

(0.1.3 will) of Metal-“Imam anal-flaws dram” over a mm of

mo how. Tho mltkng Domitian of chmic mid m usad

flfim’a delay in thoWreaction.

(19) mWfl manual-abs

Do-M
Cyclnyrom‘lWWhmin! Wad by the Bama-

mm motion of diay'clcprcwl Latex» with Wmmcauo

acid. In a mam madam, a 1-6.. tweaked raw-botwmd

“Wumcmamgrm,mpmm.mrm
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comtsmsar was charged flab 11.2 g. (1 mole) of dined-1.11:: ImErogan pinea-

pbatn, 22 g. (0.2 mole) at didfilaprapyl 3mm, and 2:30 2.21. 0!:

mafia)!» dbl-odds. ma Lfidiaammm:.7 *- a ncid 3:: than prarioasly

dancribad ma wand to the madam-ad film-y may a aidad a: 2;!

mint-ad. mo nmflwiada chloride refund! dam this menu. 11“»:

the must: as oxalate, tha mention mixture was: gun-fly mmmsd

for ma hour. The solids mm than filiarad and Mad with 130 ml.

of mattrylam cifim'ida, and tin-a futxawa m condom. fine aodninod

rumba:m mailed with 150 m. of 15:5 mama carbonate renewed by

100 m1. of mm, and than dried war enfnvdms mmaaiun “Mata.

“tar readying the mwlma czdai'ida by www, mam minad a

mafia wish, won mamas... meg, yiaJd-ad a. We a: new

and. mam km... hp. <13“ at 1:? m. From tins relative Sammi-

‘Lias of the aster and antenna Willi! in ma infrared mum, 1t ms

demand tint the Mann‘s contained 393%" «star and 1.9 a"; kahuna.

dine-a mkprapyl Wfiamhta and dicyolopmzrl baton.» boil

at «5me as ma tamamtura, it ml not 900811313 to aapamta

mass by mmm. 12.9pr amalgam to who the fixture by

nifmtampby an activated. alum, 1min; panama as tho ahmt ware

measasful.

“rash ammimnta to (Edwina-.113 that 1"" ativity of Girwd'a ma3m“

'1' and. F (3;?) tmnrdm dicyllazmfi"). 1:91am: results-3d, in each came, in

mammute recovery of the winged starting mm.

It asWWWarned that. dicyclopropyfl. kebabs meted

mantis-01: with bydrmwlamna mmchlarida. In 3 typiaal minim,
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Eat-:31. {3313'}. £92..”to";t81¢035 C, 70-15;} R. 8.075

Tami: C,-.-’39.33 .3, 8.393

 

Cycle:263,3'1 6“SJ£1231?£Ca.““‘fi'jlfit3 ms pm! in the 83.3139 mam:

u cyclopmpylcazfiim‘l cycbpmmamca‘mte. m S 6. (0.63.6 6616) of

mmlnhmnmmd 632161163 6266 3.36 g. (0.03;; mole) of 6361636661161

@1666 66.6 66161663 5.24 g. (7337.56) of 63616662231 mlohmmzmtbmtglata,

mp. 132-631.:1+. 1:» 26., 11:51.2”... (L 666616 Value... b.p. 132- :23"

fit 10 ”'30. 31:01.3‘20 (H1))

  
Can—{tr"of;parflnmnw‘r‘f,

math-Wm

mumm cyclshmmaacamm 19.: prepared in 2.126 66:66

mu mloprowlcarbkwl cycle-pm acetate. Fm 5.15 g. (0.035

ml.) at mhkmcetyl 63016.66 and 3.53 so (0.835 mole) of 63-616»

hwmbm «are as. obtained 5.7 g. (73:5) or 6616:6616:wa

Wales. b.p. max-5° at 1.2 6-... 6.35 1.6761. (3.1666666

"Jam, hp. 11636-11350 at 11'} 666., a? 1.365??? (1:?) Q)

Pix-62v]. 8.th was pragm-ad by 1:16 Salaam-«36mm 11666qu

described by 11163::th (:2) .
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Tim cimitipn mass). omwiatoxfl or a 23%. maxi-bottom

£3391: to the top of which an attached s mauled-on swam cam’mwar.

t can twat babe, m'-$mimg to the bottom or the flash- , ma seal-mi

into the: tap at cm 31..a of tin vase-:31, and a; cola-fawn" gram-ems

W was affixed. in 31"....‘Lar pofitian on the otizar. An eight m.

glans Wm balding a timy 6"“?“0011. and wants, was atmciaad to tho

top of the confinmmr. I

1me ma afizrdtted L1mu$ the 5m inlet me; it was torii‘iaci

by magma 1t timz'fin a train consisting of em 250cm]... martian: of

fieaer's ”lumen (:53). ms» ml. or 1m accents, 330 :01. or mmtmtad

writ: acid, and firmly I timing tom fillad with 9mm: oalcim

mastitis.

The «it gases from tim‘ mutation was-.31 m snow to pass

through I train Wind in seminal as rm: 3 30;: solution a!

mailing in mm Weiflsrlfie, two cold trap: mm in airy icon-

iaozmpyl mam]. baths, 3 tar-m3. new» containing saw-1m, mthm'

pmtootiva mun-mm U-vtuba , e. um filled with anhydrmo, a

new trap mhhhwi at dry 129499me Alcohol tmmtums, and I.

«claim clmricia drying tube. In mm oases vim-em the «mm-mm

‘0 Wing used for kinetic stamina, tits emanation train tar mtm

Won}: of an «wit-e U-Wbs am! an m‘mizma am. In mZar

to Wemm during the kinotics emu, the aim-ages: not:

time}: mowmmmnmwwmummmomm

directim thraugh the top of the: comment- tr; mam o! the time-any



rmv:. £113;th me time famed cut of the 53.5 mm. me into a

receiver.

me reaction weasel, in all cases, we ens-3mm in 3 mm oil

bath. Boating ms accomliflmd by a imfie-bhiie hmter mi someone:

by a. wiiwtimty mm"; filmmcmtor commuted rim-‘13; a mes-r-

Sax-fees almfimnio relay.

me gamma in mom animation-11w in Figaro 5 .

of Pmfiurte
n-“w Junta-n. as

 

Pia-cam ma datmfimxi webmflioal‘q as dipimvlurea isolated.

from the aniline temp. Csfiam (use-hide use also ciatcmflnod gramm-

ally by measuring the increase in wigzt of the tux-ed Wits who.

All other d-otemflmtiam were mayfiefiaed by the use at qaentitative

W, airplayfing the base line tecimque (1,1.- .

Int'aa mmmrmmaitmnecaemryta detmtm unique

hand. for the coma in question. It we also 1160085817 to dates-mm

due-thee them bands named to anbwt-mgum lav over the cancer

tmtion mm. mmmteree. in times cases where the detenmticn of

peroxide. me being 3351*!on , and the Wisem not of 10055

MW; muons mm on ioflmatric analysis m mm in the

éetemimtim or the await a! We in : 31m maple.

mmmm the finances: to Beam-'0 law of tho variant cesa-

‘pumcfin mount-eras, mam-emu urn-e mats at three «Luring cw

mum-(1n tin range to be m3m1)nm thm the cant-nae? ofgin

tea Won log 10/:- m, mere 3 is a comment. t 1: cell with



 

   
  

 
  

 
 

 
 

  

  
  

 
 

 

A
A

B

(
A
)

F
i
e
s
e
r
'
s

s
o
l
u
t
i
o
n

(
B
)
L
e
a
d

a
c
e
t
a
t
e

(
C
)

S
u
l
f
u
r
i
c

a
c
i
d

(
D
)

C
a
l
c
i
u
m

c
h
l
o
r
i
d
e

F
i
g
u
r
e

5
.

 

TU

 

  
  

 
 
 

  
 

 

 

(
E
)
N
i
t
r
o
g
e
n

i
n
l
e
t

(
F
)

D
e
c
o
m
p
o
s
i
t
i
o
n

f
l
a
s
k

(
G
)

C
o
l
d

f
i
n
g
e
r

s
t
o
p
p
e
r

(
H
)

3
-
w
a
y

s
t
e
p
c
o
c
k

A
p
p
a
r
a
t
u
s

u
s
e
d

f
o
r

t
h
e

d
e
c
o
m
p
o
s
i
t
i
o
n

o
f
v
a
r
i
o
u
s

—
—
*
~
\

 

(
I
)
A
n
i
l
i
n
e

t
r
a
p

(
J
)

C
o
l
d

t
r
a
p

(
K
)

T
a
r
e
d

a
s
c
a
r
i
t
e

t
u
b
e

(
L
)
P
r
o
t
e
c
t
i
v
e

a
s
c
a
r
i
t
e

t
u
b
e

(
M
)
A
n
h
y
d
r
o
n
e

t
u
b
e

a
c
y
l

p
e
r
o
x
i
d
e
s
.

 

h2



(cm), and 0 1! consultation in g. per. 11%.:- m determined. If the

mummummmmwobaywmum

in tho masonry mutation range, the predetermined ulna or 3 no

and to determine concentration. For maple, mmzmt at three

Wmutt-stim- an ulna. or g, for bucyulopropaneromvl

Md. 01' 0.3.3475. 0.33467, and 0.32177. on average of 0.3273. This

mummudommmmmum otpormdéo.

Inst-um» 0.2mborpuandom0phcud1ntoloon.of

WWMIWuuth-km. Thmmtmmd

0.239 x. by thin method. A smiled fluctuation of the produat only...

In. the «mum of bumloprapunrouyl And nasty]. peroxide. 1.

(hauler. mmummuwmmms, 6M7. The

Halt- for bummer-m1 and acetyl parmddu, and for bauoyl

pan-nude or. given in Tables 8, 9 and 10.

11m! $0 .. w ,4- seine-s v1 1' Bis- low-5 243- wt. - :. da

' In .11 um, purified urban totmchlorido (as) m and u the

about. Cuban dioxide and phosgeno were snug-sod anvil-atrium u

prurient]: «inscribed. Cyclapropyl chloride as hoisted and dew

by infrared spectroscopy using the basin st 3.3]. end 5.90 microns. Any

"mining peroxide no detennined by using tho band at 5.653 aim.

Wmlmmbm'laum determined byudngthobondat

S.75 microns. Mum-«mun acid m datum similarly

using tho band at 5.90 microns.



In a typical ammution, 1.t393 g. of bioaychI-opwefoml

Momma. oturbmtetnchlnridomphood intho decomm-

uuon ml. The «alum was cooled in on ice-alt bath and than

Mpt with nitrogen for 30 shut”, after Isiah it as heated in a slow

am- or nitrogm for 12 hour. a a, mm. of 70°. The solution

.- than Wes-rod to a 100-31. volumetric flask. Approximtely 7 m1.

at carbon “truckloads had been lost during the heating period and

this no added to bring the volm up to 100 1111. spin. A quantitative

infrared Ipoctm In hken to determine the mount of cater and acid

prune-d, we! tho mat of undoconpoced peroxide, utter man the

solution as distilled g; vacuo throng: a preheated men-plate helice-

pockod colm. Spectra» of the fitntillate, taken periodically u it all

collected, Wm that :11 of tin mlopropyl chloride as «enacted

mummn1on.ormumm. momummwrwflutod

to 100 :1. nth carbon tatnchloriéo and mother want”. infarct!

Opoctm obtained. Then in no measurable differ“. between tho

muudpmddo, “.mumwtnmndbatmnndmordh-

“nation. A unnu- diltilhtion as performed on tho aniline trap.

wmotwmmmmcmmummudommu-

prowl chloride. The two distant” and the cold trap content: we

Wma diluted to 100 .1. um um «mamas. nu quantity

at mlopropfl chloride no then named by (nonnative turns-ed.

mmummmmtmmmpgvacuo. mammal

loud In. naked with several portim of mter to new. tho aniline
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Mirochlorido, and tins ramming diphmvlnru was dried and weighed to

determin- tho want. of {magma produced. Hmoiusroatmno a: me n

product from t2» decomposition, but attempts to imhto it. m net

quantitative.

Two lawman prepared batch“ of peroxide ma decomoaad and

mined as donribed in detail immediately «move. The razmlta m

llama: in Table 5'.

ms;

1‘3me FRG! BT‘IL‘ICI'TCBITICfl OF 1313TWLE’WX’BM" ‘flL P13031133 AT 70°

I53 CA:"’.3031 '1’..AVILG?EAFT'P. 72 awzs
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Amt or

Paroxido R31 co. 22:30,}: 300.2 0001.

“composed

g. 1.329' 0.31:2 0.603 0.0m 0.210 0.0012

Elf??? an 1 1.13 1.75 0.06:. 0.152 .-

.. 1.303“ 0.73 0.5301 0.0399 0.211 0.0032.

m 83

0f . 1 1.25 1&3 00129 0.142 “

Average

mole

W __.___ ._—.__ ....._ _.___ .....— L..-

_— v. fi—w— .w... ww‘

0.569 a. of peroxide were mecompond.

"01.750 3. are originally taken, or Wish 1.303 g. warn decomposed.

 



The valuaa of 5. (Bear's LN sonata-amt.) for the varims coupe-axle

ware mm to in as shown in Table 6.

Y’Is "“1 -“ ’

“5" IE.“ ‘w'

8332's LAW CW

 

 

Compmmd .. (-41%!) Have ngth of

3' °m' Analytic Band

(Enema)

WWW —_.2 ”‘ —— Mm—v— ““ 3;“ _.__. w ‘— 2 :2:

>01 0.01313, 0.0190; 3.31, 6.90

[>44 0.3133 5.75

0

Doom 0. :3 3.90

  

_ ‘ tuition of Biaqglmgan-ncetywxfl

Miopmpmuoom peroxide m daccmpoaad by a. method “log-om

nth firstW in tha can a: biocycinpropmai'orml veranda (page

). Tho pmxido doconpowd vary rapicflq and mmmiy (hm-tang

wind of 01x tum-l). The amt. at We dampened m corrected

for marina by him analysis. Tim arrmmt. of eater obtained an

3130 ”meted for the man’s of 911.31- mutant in the origiml perordée.

mmuuuwamotmu,mnmuhbu7.
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[> mama-022,4 0.1715 5 5.2’

9
Dcflréa‘zifd 0.2922 5.7:;

Dazscagz 0.53922 5.92
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mama‘s ma: axwosmw a: ammmz... :mum. 25:11:19.. A? 70°

m 01:11:: mmmmm m: 110 21::-.3

 

 

 

 

 
 

 
 

W 121:1 60: smog! 1:30.11 com.

8. 0.551 0.615 0.250 “11 0.151 0.1131

x w, L... W 2: L: : V A C": “kw—7351‘ : ”‘3: A“- w. w: _: 5:;

W .. 1.51 1.57 no 0.225 to

W.A “ ““1 :1?“ w :—— 3.“ 7 .. ...... A :— ;“‘” : : 3M

rw I”: _ ‘C‘ M w __ ‘ "‘ “$7.. :34 ... __ ‘3‘ TI: w wI”

m3%%m * 1-55 1.87 - 0.233 -
 

 

 

 

 
00: 0.11%? 5.91

 

 



1'51?» 9

mam-...: I‘WH'Wr:33:7".WM“:'3.1::-mp'wmn 1:: 712°

Int:135:1???JKFEU‘LJ ::1:7 1:51;:

 

 

 

.4 ‘-

figwi‘g 1 :31 cc, :1; 1: 1:33;: 01:1.

m;w. :wh w LAW .... :3: ..4 A“ #‘A :_w A“... __ ‘12:

:m. ..
mM“ 1 1.32 1.77 0.925 0.30 m

  

 

Oman 0.0375 11.21

 



“‘1‘ “And“ “ . a

112131711313 11311 1111111111113: 31* 2W3”; 1111311111: 11* 70

11: 2.171311: 13111123211133: 11:11 72 1111113

 

 

Pm‘Oficii'G An “A a q

momm Risa:- Cos Tubaafi RC J37!» 6x1.

‘0 105% 0.925 001590 0.0120 0.321 0.038

1 1.271 1325 0.0155 0.255 "'

 

 

The Bear's Lav Constanta

4“ w 7‘“ ...“... 

Compound 3‘ (—--!--g.cm. 1 Afium)m

W;w I‘_‘ __ :‘t:“‘“ w“ :1 fi:::.

‘1’. 1°.
</ \ {3 0.39321 5.65

/ \ I«0.1.3211 5.7::

.121 0.11:1; 8.90

/ \ 3.11 0.763 5.90
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A carbon manna Imitation (about 10 m1.) cantaixmxg 1.250 g.

(0.007 mole) of biocycloprmnoi‘mvl panda-o par 15.123:- ms placed in

t 51330 V111. Incline (0.2 3., O.1’X}3 mole) and 2 m1. of mim- vero 11131296

and 9210 will us then sealed. Arte: hating at: 757° for 65 hm, the

vial m placed in n 617 ice-acetone bath em: opened. The 0011th

m $383103 with 0011111111 hydroeulfita to mama the axe-33: iodine, an).

than Med over m‘vims minim 11.113.011.121. A mama“ spectrum

Ill tram takm. lecpmpyl 1013169 no (Mammal by using the listens:

peak at 8.08 micron: (11 0 3.6357). 1113 eater 11:11 111111: ma 11910111111111:

u dammed prwimsly (paga 113). T219 solution as. fame: to contain

1.121 all. of mlapropyl 1063.139, or ”:5 01’ {1‘19 theoretic-.1 amt,

0.31.6 5.11. at mlopmnmafinfihc 311111 (1.1:: of the fimtiaal quantity) ,

113dM 0.021 g. . at «tar.

1 .1:—47;...» g mwm w; ~ v.1 »-. “-112.16“;

mommwmatuwmmmmdombad

(page 110). The talcum m fallow by $119 rate of disappearance of

Weu data-Maw an aliquot: by quantitative infrared. The intro-

gated tom 0: tbs firth order 15.1mm mum,

1°31!" {3%- Oth0

.0 and 9a 6W the ram cmtant k. In meeting, 1: m 63W

from tha last squares Ila-pa of 8 pint of log P mm 1‘... T110 rate 631;:

m— ust-1m- runs are {111/1111 :11 um Appendix of this mean.



C . fflmdlamau Wat-amt:

1.. Rmctim of 81.11.3311: $215333;me Imimtives

 

A 1-1. mmfiésotmmd flask eqaipped with a. reflux com.1mm- ms

crmrgad with 13." 3. (0.05125 mole) of hiscmlopropmafoml parozrzme, 22 .9

g. (5.69 mole) 1063.313, and 7% m1. or when flatmcmorica. 7219 90111131113:

m refined far 513 hours, titer mic}: 1%. m cooled and m mama:

an: “racism sodium 2131:0391: write sciatica to ram. any ramming

1061M. MW drying ww- me magnesium mm, the 001121.101:

ml Wtiomlly 65.81.11.106 Carma?! I. 304mb 2213ka column.

AM rm]. at £11 the carbon tetrachlarMO, there mined a Mina

c.1011 m fluctuated ma 3 umll 7-913“ 6011mm. the yield of

cyclopmm'l ammo as 13 g. (5'15) b.p. 926°, a? 1.5320. The dipole

mm (1.53 a) as Mad by Imfasmr 2.1:. 1. 2193321.

m. Cala'd. far €313on I, 5.533;

FM, 1, 7503-1. 7301-2

  

A Sec-a1. imam: remit-bottomed. ms: map“ mm a man:

comm, 2111mm; 01.1mm, m1 firming tunnel was o‘rm'god with 0.73

g. (0.03 mole) 01' 12113139311233 aiming-9. Miami Mifia (S 3., 0.03

min) in 30 :11. at «11» as then medal drcpaiaa an: t period 61‘ ten



f"!
is!

W. Gunth- haating magma the reaction. 4% tha initial

"action had Med, tho 3:,me was heated under reflux for can hour.

Ms this time it ‘1 pound unto 5.,meme so 3. of crushed dry ice.

Tho mum 1111..er me than allowed to “and until :11 the dry ice

Md mpontod. Suffic13211. 11‘s?! mama ac113 m then added to mix

mummumwemgc red. mo ormmaqumalnyaru were

mm and the aqueous portian mo extracted with 11m 50-51. partisans

of Other. The commas orgasmic oolutiom ware ctr-13d over m‘mlm

alums: chloride. Removal of the solvents E venue left 1.1 3. or I

mm mm which man distillation 3,33 vac-.10 thrmg’a a trim distill-

in: flask yialfiad 0.77 3. (363*) of cyclmgnnomxbwnc acid, 16.6111211-

£11311 through its 13%“661 symtzwa anal lbw—Sim]. constan‘ .

 

12.1.Wrmmd-botmnmmodmthtmfmm

am and £1131bemno aux-god with 25 c. (0.29 min) of

EWWfiml, and 61 g. (0.385 mole) of 90min: pemmta

1231200 n1.o£ntar. Manama: cmlwmmmohafluwm

for foru- hmrl, utm- $1.10!: 1% ma dime". to m to room mum

m at}: for an swam night hours. The manganese maxilla m tutu-ed

and the £11m“ in: than @390de on tho item bath until tho whim

of 11an mimng 1m amMmtva}: 100 :11. The mum mluuon was

covered. with 300 m1. of 3121183, asiaiif‘iml with 10.3 mm. acid, than

nun-aw with India: «mow... the AW and m’hmm

mounted, and $32.. aqueous port-.1031 m3 meted with 1130 ml. of ether.



:29 Mined other mamam 13:11.11 61%? miwfirom mmoaim sulfate,

333.119 . £11:th of the maniac

yielded 13 g. (approzdzratoly 55????) of on acid momma to be cyclogn‘ogmau

and the mixer on: than mmvai n

 

acetic acid . Ema-312w, robot-(want raaotirma, Winn} the fomticn of:

parade: tram this Emmnoa, Emma. it to be m apprmimtoly oqaimh:

mixturo a: cyclopropanocazbmlic and cyclopro-panmcotin 0.135.128.

 

W333:m propamd hm: mloprcgyloarbinol by

1.119 InWcaployad in the preparation of cycloproznnmootammmto

(gags 27).

F2113 35 8. (0.1;"35' 9.919) of cycMrowloaz-bhml tE-saro we obtained

7 a. of meted aborting material and 21 3. (733-3 based on mutual

M13301) 61' vflmmwwmia, 3.2333131 by it! infrared

Wand 9.334.931W (1.6).

2. 11'.th Pragmatic-a of {Wivloyolopmwlmr‘aiwl 0239:1139

._qd|‘-;‘4|

{
1
3

   bee-okay: He‘fiefiflfi fit": W.-x%‘w19~ ‘ romlcafifino  

1 100-33.. WWW flask ma cooled in an ice bath and atmrgad

won 11.3 a. (0.033 m1.) at psmpmm trimaran A solution or 211.3

5.. (0.21.3 ml.) at éLmtmlcyclopz-cxrjloarbiml and 5.1. a. of pyridine

n. 1131011 drama.” war a wiriol of 3mm hour. The appear liquid

layer: in. mm and distilled. mare was obtained 13. g. (7C3?) of



.""

Eccycloymmlpmpzm, hp. 7"--?? , 9'." 1.3.1213 . Tin ini‘mrai 33391911.2:
.1.)

this 3911;131:119 In: 193391991 with ‘3t ‘11-. 19:1 in 12:13...."to.29th (1.7).

 

(13.33.59)3?

A 2.1, 19199439119113! £19112: 3132119991! 191:: a 1-3J19: 9313131193313

933933 with 133 .5 g. (1 9919) of 132-1993391918 trick-1993.139 and 25.12 g.

(3 3:33.93) of phenol. The 801931311 99.89957119911 for 913: hours 299111..ng

in the 12mm 91' a pale yfllou 1112111111. U391: 13191333911191: 91111111131111

12-01303} Vim column them 1113 9231919913 2172 a. (3:1;'51) of tr}.91:31:31

phoephita, b.p. 223-222." at S 1:19., 9.:». 23-23.

   

 

- x3141}ed; 3“.“

99,93 fimams.1 c:"2AM;:9 “'34-:r: :33 ‘34.;19‘5301-91‘1?
Oh i 4 "I , ,‘ M

 

A 250321. mudéottomri 13.3.33»: aquhpmfl with .9 199972de Meri’eot

binomial 993mm ma 9399313911 with 22 g. (3.22 12919) 91' 3412-11131

999:321.."39 and 23.3 a. (3.23.1.111913) 91‘ ban-2,71 931991.13. T19 pot tamtum

In: mutants! batman 1313-1120312 the 991199; tmwmmta batman 131“».

131°. LM 113 own the" 1518 31111111111 21.9 g. a: 2-cyclowmggrlpwpitm,

WWno [#381911 9911939911: and 119.919.1933 399993199. 220 What

met could be isolated. ‘

3. Reaction: of Elayclqn'opyl Eatona

 



A lea-«1. mam 13332: was aq‘zippod with n prarmtaz:

15-4-3632! mam calm in: dare-ad with 30 g. (0.238 mle) of

dimmm'aflmrbiml And inn elm of mmth sulfuric acid.

mmmtwmmmwuwnmm.wammmor

1tht‘mms, and mm at diatined into a mafia.

1'21! alarm m mated than the flaw, dried mmmeo mmwfim

mm and filmW. Share In ebtahm 22.6 g. 33,?) of

IJWIWJIGW, mp. :35? at 100 m, a? 1.23355.

55;} meta m- sea”: c, 88.345; x, 12.92

Fm?! c, 58.13:}: H, 12.3?

 

L goo—m1. film £2332: eqaim with 3 1111'er stirrer m

charm} with 10 g. (0.093 min) of 1,1«Eiq’clczampylafivlmo, 19 g. of

potassimn pammgamte, $1153 200 ml. of inter. ma mm ms 43an in

an ice bath mt! stirred vigosacusly for n period or three €23.31. 3W3

dioxide as wed by filtmtioa and washed with outer. T39 amt-amp

film“ an “mm with potassium W139, and that mm with

the 130-121. portion! of carer. “Em ail-mama]. column.m cmbinad

and mind over mgvm potaaaimn mmm. Rm]. of the «1.2m-

W19ft 5'5 8o (70.15) of dicychpropyl lemma, gimmim by mm

or it. pEmioal mum: and 1.me amen-um.

 



A 3-1. mmm—aa: £1333: mimm with I. Kira-burg stirrer,

ram www.mnoppmm” Wait}: 65.1; g. (1 3‘. am)

of sin: that. A 50-31.. por"aim: of I 931331011 0: 110 g. (1 min) of

«1133':le 1:01am, 1:37 3. (1 mle) of ethyl bromcotom, 2:30 ml. of

(my toluom, and 233 1221.0:0:317 bums-om m aide-:1 and 1.19311 hau‘ouci way.

AWWMG auction m thm arbor u‘zich the rust of

the agitation m It}:ed at I rate cuff““amt to maintain I very rapid

roam. After no whimm mints», tho motion mama-o m allomd

to stir for team WI mm. Surfactant ion-cold swam Iom m

mmmwmmmrmmnorunummummmumo:

in. sine lulu. The- organic and aqueoua Jaye”m ”5mm and the

Imam-mm Em 62:12ch «3.311 120 rel. of man . T223 organic

pol-himmmm. driod over aninrdmo calcium 3121011613, and dia-

tfllfid a meat). 111th rim]. of $1231 tolnm am moms, there

mined I. rm um: upon mow distillatim yielded 121 z. (9::

of ate-:91 beta, bum-éicanloprom-bota-fvdmmpflmto, b.p. 1:33-1:29"

I3 2 m, 1135 1.1: 354.

Minna equivolmt Calc'd: 133

. . Poona: 195, 195.5

m} Calc’d fur gunman: c, 72.1.1911:8.99

mu. :2, 71.75:; :3, 10:08

W “batsmen m contusfimtad with Im'll mt: cf the Wing

mandate.



  
d5". w'v" wart-"o-:w’w“m‘s3

' y M

‘ ’1!an 1;.

‘

A 200-131. mum-3393303331 £13351; 3133:13333 for distillation mo

c2m333c'i with 9’3 3. (3.3.35 mid) of 33.133. 13:33.3, 2193131113; 10:33:33)"?”13:31.3-

33:11:17mpfmm am: size.:3.pr of can:mtmtod Marionc1}. 32:3

mo»: in 1.73:: mute-2:: ms mfuood to 8;: m. 3:31 I 13:33:93 03' uowy‘ioba

and m..or m :33331.11333 3321 enigma: in a. roooiver. T133 organic prosmt

In 333an tron tho mtor, criod ovor 313mm M11113 121.1921:1:, and

1.663.833.1136. The yield was 3’5. 3. (-3.3???) of mind beta, bamwieicgulopropyl-

Icnflaw, b.p. 133-6530 at 5;}? m" 93° at 2 m... 11.33 1.5330.

ngfl‘ioauon oquivulozzz: Calc'd: 1330

Foam: USA, 1%.?

£34,.“ Calc'd for 611133333: :1, 73.333 :1, 8.9:;

Pom: c, 72.91; 11, 8.93;

 

A ..
,C . 1.1} ’ 8:131:11

A 1-1. immzad mad-botm £1331»: quippod with I I-liraizborg

m,m emionsor, and Wming funnel m chargod with 3.1.1.- 5.

(0.3 mm) at li‘drima 3118;111:1313:133631330 m: .9320 m1. 0: mmzfiml eta,“‘1

m. 31321331 beta, Wimlcpmwhm‘yhto (3:5 3., 0.2 3:013) ma



udded :1.va to tit-:9 aura-9:1 9311111131: war a pariod of 2253' 11.11.931.03 .

333133‘014'933 me than acco:~x;:11.9‘rz: .1 by 1.119 0211.15.11.18 ad-11th:: 0.1130 m1... of

Hate:- £olld~ead 137?; mfficimt ice-cold it! airman acid to mi:.1: ti9

solution acid to £91150 m. 1123 6533310 and «5299.23 133m word

993131.911, and the: aqxoom: L392- m3 art.iota. with 130.".... a! 01.11%.

The or“;....nia pertians @3923 c925...“ad and ..ad over gamma potassrm

caermto. T114: 0*."'9? we WI‘X? mm“ 163:: 3:931:12: of 3,3«119

cynldpmmml also::01 . 1115mm: 11331.1...11 t1tia mbs‘mma mm

mammal). ainca it immiab1:; as“a up to a glass and bogm to emcee

upon heating. Thwoi‘m, t :9 crud-o pmhat was used for Ham-1M?

mac-tiara. 33119 3193.: of 0:31:13 gloat-cl we 21;. g. (85:1).

#233. « inmomimml

A.

V

A low mam 2mm§§9mtim 501.119 ma c1m~gM with. 25 g. (0. 33

tools) of 5m, bats-(Simclozammflallyl alccEwl, 0.1 a. £113th oxide

mtalfit, and 50 3:11. 93‘ saw-y]. alcoTzrol. Tho mam 13mm ms 530

  

2:114:13-0113513

mi?! 13%m inch and tan rmetian ma accoztpmtmd at rm tamper-a.-

tum. mo thmretioal Wm of wxmgm m aozmleta in 13 minutes.

The catalya‘b m moved by ffltmtion and the ot‘mwl by distillation

33 mg.0. Installation of tho 2393123118 yicLad 25 g. (warm mastic

tativo) or 3,3wammol, hp. We}? at 3 m,n.25 .332.

LEE}:- Galo'd for (1911130: c, 77.71;; 11, 11.310

Fawn?! C, 7741,11, 11.2?



 

 

A m3
rm”?12 ...-0-

A 230-121. rank-bummer} flask maimed with a roam: cmfcasar ms

”033

1:9

cEmrgm satin 242 g. (6.3 mm) of 3.3-fiicyclm'lmmnol, 1;": g. (0”;

mole) of acetic aztzycfiririe, m” 100 :21. as glacial acatic not". Tm 801w-

1.10:: m reflmmi far 2.5 ham after mic}: it. was cooled. am? 6.11%.: A.

flfih am late:- of water. The “mm-v:- L-zyar ma ammbnd am? firiovfi oven-

mhydrcms calcium tumor-Mo. I:isfil]n€z.ion 349150;} 13.5 g. (-7.317) er

3 ,3421mm10propylpmmrl acetate, b .p. 1&«1839' at 3 m. , n5: $.51: .

Samuificatim quimlrmt: Jalc'fis 1.32.3

“imam 131.8, 133.2

5.32;. Calc'd for 8117215533: 0, 72.3.5); 1}, 9.9}:

roams c, 72.240; 1:, 1:13.05.»

 

3,3-i‘icyclopmmrl-lwpme msWby mwlysu 01' 3,3111.

cchlpm/l acetate “58mg; €315 gmml prom-um asacribad by

mm; (£39). 13338 appamm oomintefl 9!! t 15.5 inch Pyrex. calm filled

with 1/15 1m}: glass helices and mm um mz-mr 13 ifiic’m‘mo wire

(5 turns he the inch). 2mm bottcxa of the 691mm m «macaw to I.



mac-km roam-batman} xmeiver ire-3"“ " a dry ice condenser. The top

of the column held a ma inlet tube, crowing mime}... we filensncoupla

well we}: Med kwuw into the (:0le. In a typical pmnunflm,

tha rmiver m places in t (11'? Wacpz‘opyl denim}. bath and the

when: m heated to 5:20 3:. 55°. The tempera-2mm m éatemfinad by 11239 of

: airmail-elem). mammyle cenmcwe to a Lemnflwmnm) 2min}. 1;;7-3

W‘lmfiwa i'he W, 3,}«Sicyclnyeapfipropyl acetate,- (lf) g. 0.0175

mile) m dropped out: the tap at the column (zfitroms aumaghere) at

the rate of 2 ml. per mimrbe. After remnl of the acetic acid by mail;-

in; with 15;; mm Wm, Clint.mtion of the receiver can‘t-amen

flexed 5.1 g. of olefin, hp. 1.380, a? 1.3118, and 2 g. of aim-than

mtezdnl.

Calc'd for 698“: C, 83.3?) 23', 11.11

 

”4m

 

L; dunno

A 0
/ \ o- n «-

,G ‘ c ‘ 30323333

The media as 3%.th renewing t“: :e mm). pancake»: given

for acetophm in Cree,"- Smt‘wms (56-). In a typical pregm‘atim,

 

a 1-3. . fines-(min:5rd roumubetmaed flask equippei with It Hiraiflmrg

Btfii’rm‘, reflm «aim, timcter, and 0011.6 achiitim tube m

charged with 80 g. (0.73 mole) eteyl brdmacetnte, 63 g. (0.73 mole) of

dimhpmmrl trauma and 1140 ml. at dz"; freshly distilled Wm.



A)
~

7.0. D?

as :09qu ...-a 89...... 8 he 5 ...-u ...... 9...»... 5..... .. 3.“. .85 8.

.0an ...-Ham ...-8..» ...-“Cu rum-...... HUS p-.-.r..-.....Huu EH...08.3. a. 034.0... 0.... 30

”Egan. ......io Ewfia ”flu 99.9.......-H...-......Tu... mun-33....... Ho uH-HH .1... ”...-...o How a?“

«6&5» pm»... fiber .3 Fa 35.9” 3.3 H3 n. 9... H00. >39.- .86 H3 :0...-

BHHSH. £00 3%...an E88. HE aukus...-.9... 9...ch emu-.3. H95. ...-nu Him-...... ..

...H-b........H. aw "VHF-HS P....-... HHS ...-“HE: are....-.9 R.....M...-.........N 3...... Hr...

oath-H gage MESH-“.03 5.......-“Ha,” o..- 8......513re ago-......"a o..HoN.H..-.n.

...PB-BH 0.... Hub dun....rab m...” «a....-.....u ..........H a Han-Hr...“ 5.0.. £3: my............-8.305

a ...-615......5. pm a. 0» «3.105.... H33 5... ....m a. on mad-H H996...

gent-ate 5' EH...» £55.15...- xm. 0H “...-....awn......»H ...-...... Wax-......HMH-r...

$9.99... 939.63 H0 H3.10 A... .0:.....“in...“ fin.9.. 5:56?.. A...» 5....

ow 3.5”. Pace. one 0.3 on 9H038»to“... «He awn-um?» on 88984.. 33.0%.“.

Ex” H5433 ELHHHQJ Haw-HR... He gnaw HEX-e? 3. =0 $.30 occur... 503

Emu a «BB. Pg an awe F3883». we 980.930.”.

Hem......-3 o1 wH-uuwfiuwo Han... ...-... ..
      

HA..»......dwaaa0..-.-....-.....-iH9.5

 

mtthEHQHo 90.5 55 um 03...?“ H.- Hme ......ng 9 ...-41...»: ...-Iprsfi Q5.

H HIH. 9.H§uu.eu EH £5 03H?» H: an ace away. 5.... omfiwmoa 4...?

no a. 3.va 333 on gunman-a SE pug moo 3H. on. afisH awn-8.. no

«3.. E .99» H» a. ELM-.... mfiHeV 0 H.HA....Haw-nu.-...nH9....ng 93.. 0.

v33 0.... mo £530. Hug. 85 PH...» -06 £5 00......Hado. v.3 “Wu-5496“.

3.9% 95 «Main. «H03098 BE HUB-.9... «a «:5... .5 «no 8:... no“. «”30

n56. .90 sour—$06 5a $9.5 gang-Hag AHMSSHHHQHHQPJ Haul-.0983

.5.H: 005 HH 00m HE... 5.98%.“? ”...-.3 03.3? “39-3. 5a meme-H.000 Ev...

man-9.. 3.9. EQH.§.. anaHH-u alponwmm. 5.39 flab-u n5 3.39. an"... 9.33.



'53

1,1-dicyclapmpylat3w1ma ware rmofl 31' moms . The hull: 01' the mafine

boiled about 70° at 7 m.

The infrared spectrum of the (310?.th SEW no harm which com

be sttrflmted to m 03:02:16.9. Tim was s ctr-om}; whom-'1 band at 5.80

mm. end I.Wamidst st 5.90 mamas. A strong M1.- .71

hand st 2.80 mm, sud Imam attributable to cyclopwpenu were ulna

mt.

Part of the Who probably amt-am an thematic or Eaton»

W, me a. mu want a: it formed on human pmipimte with

2,h-dinitmplwl‘mmm. R0 Mae: sump“ vars axis to resolve .

the distillate into its possible components.
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ISIS-3.235113

A . Free Radical (23:10th

The free radical chlofixntim ofmmha been the object

at W What. 5031'. 01 than investimtiom pertaining to thymus

mm have Mimi-ad tint c'zflnrimtionn m characterizes? by cam-

ttvdq 1mg chin motions. In the case at photochmicel ciaorimtiau,

than has arm remit. in high qmn‘mm yields. For wanna, 1% m

averted that the photochlmimtian of hm in carbon WOW:

moumhgyioldot1.3:103(52),m tut hmdmmw

mm moemtunyield «5:7wa (53). 1'32me

1::

 

Cl. 3 H W 2310

(:1. 0 123W a. o 531

Ru 0 Cl.w P181 0 61', 1323111 contimoo

R. O a.

Re 0 c1. ...... chain mum

Clo 0 Bio

In the medias: maples, no effort me made to cramcberue the

position a: aubsfimtion. 12W, vmdm investigations have $103!:

that certain manna“ emannng the site a: waumtian or a

02119:an non for n lwmgzm atom can be mmaed (53155). Tam mum

in“ Chm $2138 I M1317 hydrogen 3m 13 more wily mbstitutmi than

gunman, amhmmummmmaumwmanam



mom atom. Erma (93) has mtimalizod mm romltu from the view-'-

point that the reaction- m controlled in 1331*. by Moth-o effects.

mammtobommumaum Wegmatombmmdto

tho carbon atom mooning the mood. Gloom dmiby Mo! to be

«placed, the met rooc‘zfly, 1.9., n tori-.3317 3"me “can. However, in

m moon, this Mom-y for tertiary vmumuon in comma: conntow

notedbythofactthat thorom mwmmmmw prim

positim available than tertiary ones .

In thi- theaia, the fro-o Mica]. thion of imam and

2wwwmm tumor varying conning» yielded malts in accord

with tho dinonuion. Tao monoohlm‘imtoi product. Hora dimotiw'inoopmtylo

mm 3m éimafivliooprom’loaz‘biwl chloridm negatively. similar

m1” m0 roportod by RunoollG?) and by man (58).

ItW or interest to stuffy tho chlormuon o! WW0-

m, menu: can vamgmnm,0&0me

/ U113

\

C313

3116316110 in ‘3 highly ‘0th ring. Previoul 9011: In! shown {at won

oprimryaoyom Miragmia £13.0de inprofomotottertiary

Wmon 3 minimum rim: m, m natio'lcyolooromne. the

principfl product (without rearrangement) ma eyelapmpyloarbinyl

chloridn (13.111).

R m (trim thought that impromrloyclom‘opano upon free

radical. ohhrimtion would Wot-go exocyclic tertiary robotitution



Ming to comp’lcyclopropfmowing]. c:lorir.‘no. Unfortznntoly “5118

did not. born out to be the we. Tho fact that the product readily

tormd 3 Qrignrd mm‘b, 111:1 u-pon 1:14.03ny sdulod tho original

isomlmlopmmno inciiontod that thorn we no Ecolo'bal roomma-

mnt. and that tho cffiorine own was probably not on tho cyorpropmo

fim. iii: promioo is baaoi upon the fact tint cyolnprom 1 013.01.1929 in

ropm’tor‘. to form 3 Grigmrd reagent. only mammal: 3341333191217 and in

very poor yield (59). Fix.“...-oar, it as widowed that. the ring probably

would not to chlorinatod fit}; so mm other positions available for nu!)-

fii titan, since it has boon 87mm tint tizo abstraction of a. mama-{on

ton from or.lopropono procooes no: omicorablo d“ficult . For

miss, Trotmn-Dickmaon my! stoooio (m) Mal tho anon of abstrac-

tion of Whom “on! from variant ulioyclio Ivdrooarbonl by determining

the rate of romm by 2331:2431 radicals of bydrogon atom Iron Wire-

onrbm, a: continual with the rate of cagfiination of notfnrl radial:

to form film.

3
CTI’dZuCH’W—fi C330

5:
C'T.OQRI,W CE}; Q R.

3-
6:13. 0 (II-{3W 0.33
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4—A “AA..—

wv— m1i

:1, ;_ ‘_‘ ”mfl-«mm—co.-mm-m“Mu-flan,

““ .... - ... o-Wm:mmemm-‘Mo “a... a.“

 

fWWoon 1‘"1H". 3: 112" nor 1-“: EcolJa-aola

IagoLrogon Atom

...— ..LA— .... ‘_ L.— -- __-— ._ . _ A ...... ....4...‘ ___‘ .... _-

__._. v

w. —-*—-v ‘— —_...—. W #— fi—V‘w’ ——

warm M.) (to:- c::,) 9.3

0712th 3.8 -

Cyclopontnno in? 9.3

Cyclotm‘hne 2.8 «no

Cyclopropmo ’ 0.14 13.1

m * I 0.3 1-“-

 

moir romlto slow that tho moi of n rum-om atop tron cyclopmpnno

1’ m difficult than from other 0.11070110- hydrocarbon and mom in

“non“ diflicfltutooromnlotowomgmatonmmmmo

ring. A more room investigation has mounted out in tho roootim

were, tho oyoloprowl weal, when roman,W to to 0.1131

mum. (61). Einco it man :uomty (10000! my) in to doing, tho

ulna 0.2: for cyolopropnno in tho proooflng tabla my be high.

Too mot proboblo explanation for the ”Instance of WEIOPW

to fern 0 mg radical it based upon 14min (3). m, cyolopropono,

3 higzfiy ominod mloonlo n such, would amorao an ova: further in-

W inintomnl utminnponbooomga rozlical one to 3 change in

Wigwam or orbitals tron spa to 013'.



5?

 

mlmula radical

The attamted at}amalgam of the profiuct or chlorination 91" 183.

Wylcychpmpam infiioatad that were in! little if my mum

Mary ckflnride 1n the mlacula. Athena)“ to ms the rate of tin:

faction 02mm! 1% m be extremely 03.0w (ailment mgnmbh), and not of

in. first Wm: kinetically. EM. the czaorina been on u many carbon,

it would have hm $5,.th to Warm 331 ”how: at a may rapid

rats under the reaction cmiiticna m3. For than reasons 11'. as con-

clmied that. the Maura a: the chimimtod cam 19.. W13

lwiaoro-Z-cyclamyyl-pm.

,caam.

I >6?:3

‘ (:22;

mt. this, refiner tan was $43th dimflwlcyclom-owlcaerI momma,

m tor-mad, In: mmbly due to the 3%thMr or were having

hm Ii: print: and only am tm'tiary lmlrogma, coupled fl‘dn the fact

$21“ the tertiary position m wall wielded froze attack by the way).

and: evolapmpyl gravy»: .



me next car-mumsstuff.36. 333 cmisfit-333.39.33.39 mien ma

3.1mm: as a fiD’fWW' for c?1333.21.13. @631 the wmmisn tlzzt €13

mm”! land to an Mam-3.13m Limtloyrsyym’hiwl free .-a:1i....-".

This apwcntl turned out to be t.0 case, al-Zt.aw-I ta prociuat ma

3‘3.sz t3 have 123-13.";m skeletal raamngamzt. By 0:13.;th of 1.1.9

olefin obtain-3:1 in tin c5101- 3, it ms establimml t‘.at €213 pct.13?.

mt! l-cyclogmm'l-iz-c.’zlomfmt-tma-l .

>2?“bu£flfiduua~q

'1"-:13 remit ma males-3.15 to..E-at 033531331 by:3.3:... w?a 1351..-:

aim-13.31.1331 chloriée fro: t‘za cflarbmti-m or mtgfiqnlam‘opam (13).

In award with Reba-rm 3313.33.19... it in pro‘mbla that this pmiuct

3.3339 frzm the mmxmmt or a (.13-momma-bum free radical.

[>-c: <mmD41m21-03r01,

It as particularly inter-eat...*‘1‘stint t.a its-Emirate W11-

mrbimfl. maid-.1 am not maintain its Meat-1w. By many- with t

similar type carbon-1.13 1-321, 1t 18 possible to tax-mute mm].W9

ctr-«3cm which c.3333. 93.3111 333.3 to this mm.

>24 >4 N m.
II

ifs-mar, it u appamnt {mm the m for product isolated that

structure: (II) and. (III) aha-m mm not part of a resonance 12be but,



2322.31.11“, mat ham berm disarm-t 11:223-212.: as at the tin-2 fizz-2:7 twat-32.

with 15223 oils-.1211. 'vw-"r, 2.2233 runnim a passl‘L-ility 1f- 12’: mali-

not 113mam-.221“- rLL‘La aat ti: -3 1x20243222: of tn ream-mum:(3:21:21.222:! 222-320

in eth- :1.-22.13.12. .222, 81.1.23 .22 p201...2cct 2.1.13...2 ms 31.33.12.313 the

mat 021.1219 om: c?a..:.r3.hla £321 (21::;m'lnpz‘c-ggrl22’gmm, .1:-3 32:22.21:

...... {:33 react.1011 (c. 2.13;"1:22.1322) 1.1.3 81.2“) ;.32t to 12.72.393.26;..3...23.0 (2:23-21.

If this we tits me, than the p...--fluct {fiat-2.121111 ma.1:: an-a 16:12:: 12-223.!

be 62.12?. 23.32... Emmet-2.1mm, 1.329 cat2-zfz:mtivaly 1:133: finial-:27: of pro-Just

2-2.3.2 at vary 13:: t2:1222:4222 2:13:21. be t.‘ 2:: as an 1.1.12.1 2.1-2.1 cf 2.32:

222.12.25.32 ems-2 of: 532-: 113.1 of 2.;34:12:32?”33211-221 miixl.

It 6722:2217? 1:3 point-:21 02:2. t‘at 2.32 3222:2321:tar: r2221" .--2::-2::t 13 mt

2t all ansqui:203112113 ostzbllfilzefi as u .1:-:30 11261.23 I‘wcfion, (":1*3r2: 1::

2:23 prasm't 112-22332: or in the war-2.: of 2292:3325 (13 . Sine: mttrom

322101-1373 19 praiucad in q-.antity Curt-1;; the c1~zlor4mtiom and sin-co 1t

18 1:220:31 that (“3110933323haogtvl 31:102-329. ioniza 73.7 mm2.1;; (1...), it

is possible tint the 0532x321 product ms pmmced by a mgr-inn: ion

rummagemmt. Suci: rmgcmnta are well known in 2.211: system (1.3.52) .

.2 §

>191<1 + EC]. ---9- [>£'E<] 4» EC}...

. 9

>24 -- >-..
cit. f. ‘ “-1 "a tv

>spwo-l‘o“3"“I, . hula ”D‘AHM1‘31 .00w 



13. mm (Emu-mu Regarding the

imcammsi'tion of Acyl 52’ 313322.233

Since a 22330:: portion of 13.15 2:21.211: deals with the émazpoaition

of Alissa-11c 41.2.1 W213, it will 133 well to Mimi brinfly t‘im

crumbs 12.1mm on this ant-Ennis: of web WE éaommofitiona‘ .

An my]. 5312-0212212 my 1.1171331 mammal decompositim v1.3 u how--

lytia fission 31:11:31.. the: 0121;233:311 1510:3113 yields (as 2.132 rat-2.33.13,

.0. 3
H-C-WaflW

2160'.

a, 32:22: certain mditdms, it my 1212ng hetmlytio cleavage to

31231.1 initial]; 1 pair of ions (:53).

O O D 0

u H H . II _.

HW-RW Ric-0 O RUG-0

It tan 2332.21.11; harm absemi £3331. the tanner “taxation prevails

for rmtrieal ma...» Warming daeompasitm in Native]; am-

polu' '01ku such as carbon 112mm”...3, humane, 1513303121103”, etc .

Thin 29:22.9 of 11.430019312221011 13:; 1.013013%... fission of an mqgtmgm but!

1- probably a common of the relatively low bond Mum energy

a: 1m [articular boa... 1.3.. when o: the bond dissociation energies

for 0.2er and bmzoyl 99:03:12?”, for mangle, have hm actuated ta

bem 27~35 1111000192313! per mole (.31.) . 0n the other hand, the

WW; ta:- acyl 12.233.11.103 to daemon 1:3th is increased

by a 11mm of 95111112? in 152.1 original mine-ale. In 11-32mm... this

1m» cf (19002130811102. my run 1:33 entire {smut rm 2.1131310 diameiation
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into tras- 1mm, ttmg: ion-522:3 temtien, dam to s mere polarisation

of the ewmn-ecqrmn bone. .

0 0

H H

RflWflIW51:30.. 4' 31.3173.

0 0

H H

a-c-o-c-«c-zt ..--.. fl - “=31: ‘) (23cc,) 

aisle-3.34.! Mun-1.2.5“no-o."-3.0

It is readily cmcludofl {sea the above that solvents or ugh dielectric

mtsst mid favor hatemlytie cleavage of say}. pesos-ides.

In Addition to the spostamens éecenpesitions discussed than. an

scyl peroxide my 131123.310 an meme-ed cimmfltien caused. by tom (65)

or by adios); (55). An sample or the: former reaction is the Mingus

in: new deem-specifies er mfihm'l-p'qimbmzeyl 1213021131.

...”.JQ......... ..”Mfg.

.....2Q ...... ...:Q...

“Watts-hmrpmmuthselnmgootmylmdshy

in! Muhmlmt‘wl radical (66) o Rawhm‘lstw inW solution

dis-acute. to I mid-able dim into triphwlssflvl radian.

mmmmmumlms (eitherdryorm

solution) a rapid suction new! 131: room mm. fie cubes dimddo

is «elven! and the pmducts no 123123216: mica, trityl 13min, and tetra-

phmylnit‘nse. me proposed 222.221.15.32: m ss fellows:



(1) (32.7930. 0 (castawaw (3.3.1500. 0(03133), o cargo...

(2) (cafishc' ‘ 03335303.“ 6.23530, “6335):

(22-) came o manage.” (35%).0

Reaction (3) show my not tats-.0 place a such, sinus no carbon 111:1st

ms datsutm. Rather, reactions (3) sad (21) my be sinntaneons.

6.3525(3930 . Ctr-‘35 . (33313); CO” CSIIBCC'H . (09:16)‘ C

721s 1mm step in tins free radical momenta of say-'1 peroxides

has bun s subjsct of sons spomzlatian. After the tree radios]. mm

o: the process had been sceaptad, it was postulated that tins initial

stoptmolvsdmm mpmrsort'sommwu

Wband running in the £13th of tuna molecules of urban

dioadés and tan mmbon Mesh (.57).

Elia-giim 271* O 230.

Fma, tbs appearance of significant smts of ester and acid mung

the (imam products in those cases tam-s nuanced examines

as mm, more or less acclaim this We... It as Into:-

suggested (-53) that time initial step yielded s seismic of carbon ciimdés,

ss saying radical sad s h' "marten radical.



mars ins considm‘ols writ in this szplmatlcm 1a fist 1t mmntsd

tar tbs mm of certain deco-mention masts u tell as sons rats

fists. Hers rscsnt Watimtlms have indicatod that :13 scyl pmx-ide

upon spmtsmous that-ml «cementum ymls initially two scylnxy

13.36318.

 

R
34-0-0346.” ZIJJC‘f— -2- b products

Far «maple, lbs-mast: (59) daeczposad bansayl mime in carbon tetra-

chloride; cmtainina an missha- qmtity or 1061210 and water. There

‘3 obtained frets this reaction 11 quntitativs yield of bomoic acid,

thick as Wtsi to havs teas femd by mans of the following staps.

Cfigmg-Oflaws-6 20Jig-8.0.

0.3135843. 0 I‘m Cgfiatg-O-I

In other tom's, since the yield a: benzeic said as Wuhan, it as

concluded that tho initial dmwoflttas step yielded two mu

radicals which Lmfiiataly ambit-nod with the vac-y active mung-Ir 103.130

to yisld sn scyl W’Mte. This in turn was mmwm by tam cater

to yield tannin said. In s control warmest 1n tins absence or iodine.

no significant amount of bsnsoia sci-:2 ms pmlucod, the principal ps‘mfimts

being ems-ohms and ha-maomattm.

In s study 0: tbs ammunition of sects/l mm (72;), it w

status thst the pméucts come he mhfimd only on we 0.th that
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one dealt many, or at least to a. great extent with scetete radicals

which dammit” ss t:my met. A more detailed measles: Ii‘zich

explains tbs origin of all the dmmositlon products obtained will be

givm later in the ascension.

Sam]. detained kinetic investigatlms of the fro-e apical deem:-

sltlsm o: scyl parmdfles 2mm been carries out. In essentially all

uses, the kinetics could be expressed by the following equation:

5%- - k. (p) 2 k. (p) " (7:)

(P) II mutation of perondcis

Re snumstest tor spontenmsdscowcsltlen

k1 Inumtsntmrindnceddmmosltlas

r. I are.” of tho induced (Smitten suction

mm,x,hssmnybmfmmdteurybmo.5m2. Itts

“Winters-thmtotmtsceommtotmpmcedingmtlm,

seyl peroxide Welt-lens m of the first order Mall: 5.: Wed

dmmutlmmsllmtsd.

Leylmsmlstsdtotmaylpmshevsbmthsmmely

Mdmumttobcthmductssndflmtics. Itlsrelt

thstltmldbsedmtsgemstomfluthsrmltsumsnlot

mmmmmuammmuwwumo

MM. InclsesdlntMIdiseussamslllbsthsrsseltsobteimd

tnthsosssefsnen-bmoyltypspmddslnordwtopomtmtdth

{mammauamnmmmunuwpm ran-113,1:

“thfltmtmwmumotthemimemilsdmcmm



formlstw to mm the origin of the various decomposition products

attuned should be of value, and, therefore, those 11111 else be hmluooc'z.

5min, in s My 01' the doomzposition of nzbstltutod bonsoyl

pores-Amos, toms avifionce tint tlmy enemas Muse of electrostatic

rambles batman: the We tweets groups (38).

@M@
Wa...

Q...

In other words, it me cautioned that the molecule consisted of two

dipoles oriental with their mom can nearest such cow. Such a

situation should crests s largo electrostatic repuluon which would tend

to force the solemn spurt. Taxis o-omopt prodictoo that electron-

musing albstltumts (especially those this}; we :81th in the pars

position) should hmroase the note of decomposition were“ similarly

pissed elsotmssltbdndns groups mm decrees. it. The miss

51m in M1. 11 mutants this potnt. ms elootrmdsithdram cysno

end chloro ermine decrease the rate (with respect to the wmwtod

peroxide} , mm: the electron-releasing methyl and nothoxy’l mops

increase the rsts. The effect, banner, is not 3 very large one.

Em rats of fies-magaoeitlen of homey-'1 mils varies moorint with '

the what used in the docoopositim. file my, 11mm, to due in

part to Momma in cox-rooting for amused doomsltlon mic}: is

highly solvent oopmiont. 5cm rqa-rooontativo mats dots of this type

as listed in mm 12. ‘



T‘m u n

momentum (PWamen. manna

IN DIME AT 50 C.

1s

 

 
 

 

mm k; x 103 (m.“)

M”W 7.3

mv‘ W1 3.6-.

up‘W :14;

Md. 2 52

mp‘ diam» :5;

Wu 132
”Minoan 1.02

mn

m In a mom. mamamom

:8 mucus sown: (73)

 

rap-um ’0.

.1

 

am who. )

m 50 1.93 I: 10".

boa-Int 60 3.28 x 10"”

Wmay «Co 5.55 x m"8

muW on 7.5 x 10"

mW60 80 m2 2: 10"”

m ca 3.25 x 19"”

um 80 3.23 x m“I

W so 3.23 x 10"“

W 80 ms at 10"?

W 80 6.36 x 10 6

W (so 2.25 x 10‘”

 

mummmWi-mnbywmcm.



it night. ”on won?”1, 112531”! is: 6. largo rivers)...y in the powwow

obtained from tho free union] dowz’gmnition of hwy]. pormzicie in

difforoot Dolrml (73) . Thom m swam]. factors which cwtrfieto to

thin donation. in larger 11.1; part of tho promote finally imlo'md is

prodoood by reaction of tho {mo rodlmls from the pomxido with the

what. Also, most of tho doomqwsitiom have been perfomm". in who

time of ofifioiom commotion u to allow iniucoo deco-noonition

motions to booomo particularly immx‘a. Ynoroi‘om, promo“ roam»

ing from the mJ-‘uooi coon:pooition of the poroxifie by solvent Rois-ale

will of course be arrow: for diffmii cahoots. Sarao i‘ilne‘oz‘atire

common of Erie are zivrn in Table 1.3.

12m: 13

mooars no:117:3 "momma: or "2:3

I;-oziz n4 VAILIU'US minus (73)

 

 

0312mm CO”?611360333, 0,:NCJ111'CJamil.

2 o n v or ~ * 1.:
cé‘fi’c§‘*5b9“11305“6(’b3 baa.e

Carbon tatmchlorido 503,311,515 CC 9.".‘3121, 6301.,563...1‘1

99

Emzzmo oomowficug.,61.5!: 15., min mine-is,

m. 9881!], 3&158v’fiU.3£:5’ Mpnelni



c
o

(
.
3

A mommy @9941M or no alipfmtio pox-oxide dwmpaoition

at Mo by 22323.: ami ifois (71;), who union} the docmoaition of bioc-

dalu-pE-zwlralmvl pomxizlo in dilute carbon totracfizlorido solution.

It In mwatorm that. a (Knots solution or pom-:26 in n comparatively

reactive aslront such as carbon tomcfflorido caused the amount a!

mincad (Eocoolposition to be Maligible. moir- Must mam-is is 1mm

in Table L's. Troy wore 5131:) to accomzt for 973; o: tizo comm éimzizia

and 837.593 of the piaml‘mtyl maps. It. would be noticed. that carom

dioxide and 1-cinloro-ippirazxflhflano m the mica- promote.

maxim mm to: E-Ififi'fi’ao riot: a? 13.9 :mrmrss w BISQEETLM-

momma: mm. 32.3: m maxim rarowamzoo (71.)

 

 

caoaczza-cztwma-craa 12.2

cool, 1.1

EEC]. 3.5

0,3 2.7

ceo,(czz,).-co,zz 1.1

c...n,(crz,),co,(co,).chs 2.5

cgogcm), 0.322, 3.2

commomzm ca. (:01, 1.5

 

”A u A ._ AA)— A‘. .....L m...“ M A_____ “ “ ......

, w fiv—W Ww—w—r www www ‘— wvww
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In order to inMs: the pooduo’oi ohm, Ito’zar am! 2:32.:

prom the following mom: ‘

[6,3315(3:.12).;3x'1M Etc”..r(vo.a)‘bm.]

[c,2z,(c:z,),ooo.) ...... [c,22,(:2:2,).-3 o co,

3333(33‘)" Q 001‘m Cafla(c:{3)‘n . «3813

206:1, cum-II» 6.61,

2tc,r.,(on,)¢lmmm c,21,(:=22,),c,21,

Consémzago'

3:556 353: $90" 3389” Co?o(’ma)o2433943,",

cW’EEif“3)‘.

Cr!”‘5 was‘):'303.

“EN 6538(3283-:::a": 6:!5('\J2‘) 33132333

c,22,(o:2,}.wm,zz,czs,crz,mhczz,

oars;., 233,).3332,” 0,,(...,,,..*con, ,

0.3235(68.)fim§1.381,¢0m¢——> 0514332,)amino; 43.2681,

roam-oar. 6615052331, or 28848130813” 013003813301.

(9“, ,300631,¢21,o ...... c,22,(o:1,),co::ococ1,oocl

It mm be nominally pointed. out float in no one did to?” and ooi:

.1101! for Wad donomtion in tho minim Cohan dwiotao ohm.

fix: ‘3: Wig mm}, it to: ten. that this did not occur since

the mutation or pom: to: trail, and when tetrachloride i: :

midway motive when: for m: radical: (notico, for min,

on largo whit? or groom car-moon: cam}: obtained in one ‘

éWflm).

In light of to: m investimtm pertaining to the product:

mm from the decomposition of beam—32221 pm‘oozifie, Tabolsiq and



2M (75‘) my: fonoflatod : rather mom]. 5mm}. momnim to

0:31am tho pmthat: wammé . In the follmdng tor-29:22:, P rotor: to

tho origiml poms-min, a i: the 12mm radical, and SH and 82: are

WWII and Mag-muted :olvoata, mspoctivoly.

In

(3.) Waco: cleavage PM33..

itIt
(2) emulator of w‘iioal a. 0 3w8. (for mtamtofi or

activity to solvmt aromatic :ole)

3: § $23M 3" ‘5 IE}

22.. 0 333m 3' o C,3‘£, 0 CS.

R: Q fiwfi- 4'. 5?}:

H." 9 SEN S0 O €322,531 0 CC"

3’23

(3)W amenities: :2. 9 PMa- 45 R6332, 0 00.

by R“ _

k:

(L) wooed doompooition S- 0PMa. o :13

by So

5- 9 PM .3: 0 0,9,3 9 CO.

. *3
(5) Watson R. o R. can-no product: of momma and

ciiog‘ropox-timtion

is

Ho 6 s. ...... what: of minimum and

c?.iopz-oporoiomtion

.8 . o s u m W421}: a! continuation on!

diogooportiomtim

Although rebels}? and 2239220121212 {madam mi: :ozvxom for ma

We, now: or it: various soap: (with or without those we}:

are Mood upon Wand Wolfiims) with than: propoood by wrap and



WELD, inflates mom-f1 aimiw batman the tan that it $53 153

€03,815fi‘fi'3 to be u Emu). Schema a? liable to all My]. p:-n~o:d££aa .

.. Pregamtlan and Pwpertim of

VMM £911 Pea-oxides

All of the pang-idea usad in t? is twain, with the macaw-Jan of

hwy}. maids 13621-2531 mu cammklly available, mm pm by the

mum a: tan appmgzfléte acid chlomale withm pew-0321.233 in my).

«ES-1w continuing a raw camps of mm.

9"“; ’10 Q R

n-gan o mac, J—IL-e. 34%qu o HaC-l

In them cases whats R in, the show equation In- cyclohagvl, melohaptyl,

mbpmtyflmrbiJVl, and cyclohmm-fiwz, the pcroaddea m nous.

mman the 1mm, but limitiad at moan Wmtm. All of

fins others, except WWai‘mvl parades, m clear oclarlm

oils even 5% the Manama of the (“wager . Biacyfloyrmefoml

Mean 5 mmmmmtwm amen melted at 79.83-60.55".

It! mulling amw ans; mama). 33ml [ability tum: it to be

purified byWmmm from Wm barrow use.

In $215 was of Encyclaizaauwazfim, bimycloIWOI-wl, and

bimyclnpmpanmatfi pamxifiaa, ma 02‘1”]. lawman“ wra team: to

man mil pox-£10m a: £1.23 :0sz 6m. ‘21-'11: m cmfiafi

far in the mbswmt 3.:th catmmmfim and product amiyaaa. In

Essa-a cam 1:12am no m could be deflected 1n the yum-mafia, and max-e

the gamma; mu m not of 13333 “1%, u éa‘aamm by imbmtrio



titrafilcn, 11'. 1119 {216991119 that 8993.]. 9.1119113" of 3911:9111. (31177.19?)

 

"-. T119 9999111911 31.99.9913, 111 which €19 app. 1 1.91.9 parazzawa

m tom, ma maximally 1121919 to 111m: at 1.2.19 9911911131911 01‘ the

mum: 923911119 9919: 119339 13191191111119 not 9011mm.

For both whi'wfiva 9:92-11:21. arse-.1339: and k1:19t.ic 99991911111111.1911:,

‘19 911151111 fireman eon-39111191219113 1mm corrected for metiua by

104111191119 911939999. 9519:, prom 9:33;” and kinetic damn-mafia:

m porfanwé 9:1 0991199913 pmgmad 129191.199 of the marina 319119.11?:19;

the basalts m 39mm in very 399:1 norm-11:1 .

13. Products of 1:91 23.160117130813103! of

50129 219931 ‘1'?" 9:951:193

1‘99 03.43.3930 at dizzy]. 96919111993 ware M191. “than my 119 my“.

Med by the £91m gm]. fort-mks.

f? I?

A ‘ I

J: (-122.13)“ CZE‘Q-G-Cr-Ll-Cfi (313.3% :1 .. 2-6

II (03 Ciifiilgqg-OihfiflIia-CH (821,)” n I 2-5'

In all m, €99 91390211909191.0118 were performed in 11111196 951111911

mail-391610 0931111021. In the light of 1119 51:11.43: 9:? 29'2““ 9.21.1 ‘9’“-

(page 80) , 1t- “ £911. that. this 91.399.113.199 111111.99 9399191091ch

A check «wen-19:19:11; on 1.319 1.1919119: 111 than 11999911” of 10319 cmzfima'l

1.3118, and will be 61399959.: 111 the 93911911 911 13191199.

For such of "19 above 199.917.1199, 199 111991.911: ware Wad in

detail (Wimtimly £119 quan’bimti‘mly) 1111-911 n ma 2 anti 5. For ot'zm'



9.5999 9.... 9. five 9933.99. 9.9.. 4.....9 9.3.9.9999 99.9 999195999... . 99.9 .39

99.99.9588 9.99999 on. 9.99 99.99.999.19”. 990.8999 5.9 999.99 .

H9 39.99399 3 59 3993p 3399.19 “8.. 599 9 ... m 39 9399999

986 89.99.9339 0599. 99. 99.959 999991.99. 38.9.8.393 8.9393859...

8.9.98.9..an nmdwufidvgoguwéfifiwn 9.99..... 999... 99999.999 . 9999.9 9909 999

99399999599 on 999 999.9. on 3.9399996999999993 9939999. 9.99 89.98.

on “PE. on. P9 8.9399. 9...... so...” 9... «.9999 «990.9905 5.9 Pa H9395.

r11}. 9’. .9

KC. Fm...
  

 

......1 v1.

...II ......' .4

29.999 99895.9 ”.....m

8659339. 9.19.0399 v.3

nudubvadaw 89wé..5mfi58.39fifi.999 0.3.

39999398551990.9999 9.999.... 0.02..

99599999 9.1999

H9 SE 99 995999 999 9.9.9 M9 38 995.999 99999998....» 319...“... o». 99.

98.9.9999 999990999 .999 9888.999 98. 9.... 59 99.9990».- 99999. $8398..

2. EH 6.. 99999 .9999 $8.9 5.9 09999999. 39 3. 8.9 3.39.3999“. 9998.9

on 86.999339. 8&3?- 999 ”PM on $9 $9099.53”. €99an on 8.3.0:

9393. 99894388399993.

B»... 8ro8. o 2.5

9.83. 95. 99955.9? 88599 on 8.9.99.........fiatrrufiufiflnrwa 9.999 9.8.9 599

9999.59 A9399 v.19 9.... 9.9 «9999...997 H». €11.-. 99 9098.. fir...» 9.3 8.11....

.... 99993 0». 99.999 9.... 89.999 9999.919 9....wa 99 99E. no 9...... 9.5 09. «we

.. 9559...... cm 9999 on 999.9999 FE 99.99... 9.99.999? Huh 5.9 999.98%

9.99 99.99. 3699.59 5.9 PE 9 93.899. 909.998.. 5. 5.9 9.999599 99

43% BE «ME 3999 $99 9.9.». mL 999 85 9.919590% a 8.98. 99.19.999.89.



1399991929999.“ was also a mic» mention mum, but the amt 19.3

mt quantitatively 6391231131393 ,. 9.182095%: attma mm 9359 t0 (3:: an .

lie olefin m detected. in 89 1:929:99 999993 of the 9999.199 rmdmre,

99:- 19 the 99991.9 01‘ the various trap 90945991 . This is Mic-119933

9999939129hm it. datum—bats: t’mt fie 93910993911 £930 19:19-91

NW it! 31911.19? and r1123 not mmuge to an 93.1.3.4 92.411091.

T3919 1.9913197 of 9.9 999mm obtainmi in this case_, and in 93mm

which v3.11 be 913999991 below, ma emblisim b: an urns-2915:9099 3399-9-

I'll 0! men, and film WW1 of first: Wmmd spectra. T2923,

cyclopmpyl 935.99th m 3399999913 by pimtoczzamtaal chm-9mm: of cycle-

M99, and its mm 93999991: 919 fan-9:1 he be 1:?me with tint.

of the 03.210th pméuct £19: £99 perm:1:.3«e ammositim. eyeing-owl

99199999999999, a mu cmW, asWby $19 Mayer'-

9123.99 reaction or diczulagn'egfl 1:99:99 with Wmmpemmcatio

acid.

M Q $33033W W

Tint this an the 99:90:29} obtained 1: 99.9 9pm its «9199991 92913919,

Wimum 9941991929, and mfmmd 3319913993. “this warm ind an

111929999 lpmtm 99199 no Entities). 919;. 1.39% of the. ester 99191299 in

tin 9.9999199 01’ the pmMe.

In 1310 ma 0: form}: I 9.99 n a S (bimontmmoml parezdfia) ,

minat‘wnd that memvmmmmauflmutyto

these obtained in t9. ciao 12109 or b‘iacyclopropamlfml pas-02:199.

Cyclflmfl 931191-199 ant! 99.11399 (3103:1116 m the major mum”: 19919.99.



B7

The ammo dawn and um: quantities m as follow (Inna:

upon the (lac-mafia or am 51919 of perms-ma):

   Mahdi?!

when dimcta 1.37

cycloéamm chloriéa 1.53

ayebhmy'l cyulaétmmecafiamlam O . 2.12

«£19;va acid - tmca

plmagems We

In this we also, 33310ng was I. mar profiles. flm we obtained

93 .m‘ of the theoretical amount- of carbon (Haida, and 753.553 at the

tnaorafiml mm of eycloiml chiming. mm mm quantifies or

mmfififlofidamabmmwtfiwmtot
mme

WW. A [2:11 mum: at cychfiammflowm acid wW, but.

not in «mm quantity to We valiablym W. Emm-

mwas also ; Mot, but. its quantiw nu not «mum? rho

Womememinmmwmim
mm

row by eminent: of tha influx-ed spectra of the know”W

with than emimé from we gamma dacamoaitim.

03.5331...” On

Owfiowm
In this particular instance, tha prawn“ mum: accounted for 953 of

the mafia Mama-sad.



£23

In rafmmca to ashram]. mama; (II ), the: bimlicycliwcatyl paradise,

tho products was: a a 2 «we qm‘iopmwlombimrl mlogramnmcmw,

carbon (1:103:1{10’ cyclm'opaxmcctio new, and pézosgam. The armmta of

time naming damned {mm m docmnpoaitim of one mole of pemdcla

me u fallow:

63:?$4.1;- .233.”

carbon dimmia 0.35

chlomopylw'bizvl cwloymmnmmfiate 0 . 5-";

cyclopmzxmaacatic 9.0141 0 .9355

pimym 0.001

It um be new 1.2m. only at; or am {.7130th amount of carbon

diam-ma m chum. Mammy, 3;:: of the tézaoWuical eat-.m- ma mm,

and the quanti‘w at mrbcm Ciaaic‘m evolved and the mmmt of actor found

Wed very well. About £135 cf the pram“ obtained as cynic.

grommet“ acid. Ea olefin could be detectaci, either an the reaction

mm, or in tho mucus trap. situated in the absorption train. Thus,

1! a mlnmlmrbml males]. as formed, it did notW to n

mwzmun. moi-storm mwmwmasszorunma

(imam. Itflmldmbemmmad that. inhuman”

m’ unim- Ln fiat no chhrimtcd what was dataotad. 62mm fraction-u

sum of tho mum 21mm (appmdgmmly 823% m 619%) mum:

unwwmmctmma camaondvdrogmbam Lathe infrared.

5mm. mm no team in the various traps. Tim, 1%. m cE-aciczed

that ayermml cIaoris-a (23.1). 57°) m0 mt t precinct. The com-

pound: tint we obtained fire min asubliahed by mimosa and direct.

Wofmm wtm.



[>c1131111o c1-2-a1,-<} -- DeafifidiiI-‘Q

In $313 was 01‘ 30mm II were a «I E, (biacyclahwmmcetad par-mien)

the who!!! obtained ware 31mm in type and q'mntity to {£1099 obtained

from the éacomositim of biwfilaEn-mafmm peroxide. “PM, the follow-

mgNW and fimir antifiaa ware mmm the (11309121110811.1011 of

cm 1min a: made:

owbm amide

wickets-310331312231 alarm»:

cyclohmrglwrbL-vl czmlafamammé‘bmwlam

cyclohmmcatia acid

 

Them Mata momma for 91;? of am parcxicie. it will be noted tent

89?; at $119 fixaoreuml «1mm Line» and. 523;: of that wmical cyclao

hwlearbkvl ci'lorido ms obmfmm. :13 ester aocmmtaa for 33% of 1:519

precinct» Manama in: min 63mins: in very ml). qmntitv. Than

product! no eotabmhad in a.W similar to then described pmlmly

for the cum madden. 211a éii‘famm in the mm of £1.19 9mm

Wtwnnsmmmnt: issu'mmg.

0511,03 ¢ 5051. ---o- 1.:

0%. 11.1O ..01.01.621.10

mo émmiuan a: bemzssd pamdéa in dilute carbon tatmchlarida

mutton m also mam. Surprinm an it my am, 139353th £3.19 large



99

701m of libs-atom on tho (loos-1799;133:1921 of banana]. pcmLc, no caam- -

halve Band-y of €15 p211"not: from non-lool‘wol ascormslfion in carbon

totz‘aciflm'u’s has been reports! . Ins granola am! Emir qualms: vars

foam: to be as follow (hand on tho fimosposition of one sols of

 

pomdfla) ‘

carbon diofic‘is L725
cim-raamsm 1'27]-

pimmd. bonsoato 03:3 ‘
bowels acid 0'03;

The“ cosmos account for £32,“: of 121:9 pmdfio. The aroma“ o: chlam-

bomm and wow dioxide mm 612.53: and 85.5: respectively. The ester

#:90th for 23.52: of tho poof-sou. Phosgans has also present, but

again in trace qmtitiss. It will. also in Mod that tho est-mt of

bemzoio acid ofitalnod In: wall. Tho glantity of calorie-'9 anti onto-r

8.3:.“663 mmbly wall with the amount of cameo dies-dos. Tho most“

were Wad as boron (5..a., synthwla mi comparison of the 1m; «-

md spectra) .

031101-01)me in. comm available. Thom"). bmaoata was pre-

‘Ww by arborii'icntlon of phenol and bwayl emotion in a basic Minn.

when bimyolopropanofowyl pmflrls ma (313120an in carbon tetra-

chlorids mnflhfing as tacos! of 10.1339, the principal mam m cycle.

pmpyl 1mm: (mum in ’1”? 3133.5, but mmabtadly Naomi in highs:

yield) . filth-or organ-1o products prosmt in ulnar qmtity was cyclo-

propyl £11011?le, eyolo'grspyl cyclapmfansoafiwxylats and cyclozmgfaana-

1&2th col-s... ms “mom‘s or the 10:21:29 am 13-532.me by 1Mmrac!

(no éoublo b01115), 01mm analysis, and preparation of tooW



”l"

mz'm 1:114:11 1m: car-‘13?to} to (1313.:1V'msaouos$11.11 as5.3.

3313.213 sassy]. 92110711133, 1:11:131 11.1121 (“.1:-:3) £01.11} tog-11's a (:1.;-'11:.

fativc 31.1-11.1 of bmzcic acid 11111111 doommsod in cannon tat-mi." rt::1

mum-1.1131.01:”...no 8.11.1 1:11.111:-~. , In"..comlcprcmnoi’omrl 11113911611 13.1.51 not give

5' 11111311111111” 313111 of v.13"ls;momsm111111113qu11 acid. 111:: q'lm‘tity of

acid m, 11mm, considmnhly hams-so? at. too $1111.31: of cycle 1:13.171

1:161:31». ms result: we as follows (based upon tits dcocrmsition 111'

one mole of permit-c):

Em M11115

mnlmml 1331.139 0.231

cycloprcmmucr'oar'llc ac:5.11 0.113

03-010;.mpyl cyolo311113111111:1111:01:71ij 0.33;;

msrsforo, 2.5:; 0:11:13 timers100.1 amount of 1.015.119, and 211;; of fins £19010

muss]. amount or acid-- ms ohms-11:. ssywmulyclof tho product.

no std-1111111831119 to mass-21:1 those motion: wars miss out. in

Casi-so. tubss', Win for caress-1 c.1111:1.:1s ms not atssngmm. 1331963339

was also prsssnt; hows-11w, its 51:111-111.. was again 31...}...

In the was of the ator bmjcllcfomd and acctyl 3111115133,

want-latiw 9111311112. malarass was not {Mfume-.1. 1101137921, it me quell-

have]: mums: fist tho 1:13.710: prams 1n: the caloric-is weapons-

inz to $21: 311171 radial famed by 11111155111111.3191: of the appropriato

W9. muW 13 based upon ti:o fact. that a cocci:Embls amt

of carbon dioxide 1»! wolvsd when moss autos-isle deconpocsd. Furthcnmrs,

as the conclusion of each main assortment. (discuss: in his following

section) an tainted metmm we run on the mucus mazturc. T319 sstsr



1
.
2
3

8
J

and sci-...1 11 11111-1]. b.-..11.:‘i1;12:13 p.132: 1151'. but 573:...1“ 1:1 conpximn wit"; {3731-3 13-111

111-1111111111; bani-s. fizio 11:11;?” 1“:13 1.3:...'1tits: prism1.11101133313 mofucrt 1.1

11.11.31.112 the cot;- mr the 1191:”, but ti.o 111:3}.

'I‘ims, it m:31.13:! tot in ms.1 cos-*1 11114;:1...3, 21::-pt 011:1, the

uni-or pmcfimnot; 1’21on :2: 1o moat-noon: coco;1112:131th of tho various c2311

paw-ices won-1o swoon 6101:5311 and 1.13:3}. offlorico. 23:1 1111.11 (rm-$11011,

that or his.111311.111mmymootyl mosaics, in 1:11:11: as cornswears outs:-

to prociommtsly form, 1s: MIME-It analogous to the coo-o of bimbo-w).-

wotyl peroxide ropcrtsd by Bartlett and Loffloo' (71) . T111111 found the

follmzingp. :1.-.1111» from to 6.501111119331th of 11113 mic 01‘ 1132-0121312:

(w..-s 1.12.3?
-:r-was» m.-.

11me chloride 0

bsmyl phsmrlnoo‘usts 0.3.15

1’3. {Emotion of tho too-o.31:10..3312»: of

Various £6511 I'aroziooa

11.1 111131.13 octet-muons woo porfomcd in (311111.11 comm tours-

scams solutions, the 13:23:11.3? of pom-firm ranging tron sol-0.1. Tho

fimositim falls-trad tin!5.1131: 0111or 11.1..11121:: oqntiom

#4?

“If . 1‘11 (F) 0

11.11.1111 upon integm'tlan @1111:

“d.

18:1 (P)' 1- 11:3 9* 103 (Po)



(P) «- mafiatim cf? par-9:333 at ting-3 1:,

(P9) '- iz':witia’ csarrzzaz:z’;'z;~e.iz’;.cn of P€}I‘fli‘rfif;:9

k; a $3315 mu’ar rat-a crewman
5-9

In pmctica, the rate or dmgpmranoa of parozdda ma follows-:2 by manti-

mum infra-‘36, using ta hand at 5.65 microns. in wmmle of the

prom.Bum 1352mm in Fianna '1. In every mo, the base line- we manly

emu!)..shad baron men sax-1&3 ef ammtzm. The rat: cmmnt, lie,

me then calculated tram term laast erg-swan 31099 at a plot, of 105: I?)

um i- (we Fumes am: 9 far t;mw]. uplota)

ltd 1- «2.3 £3.21:

Activation ngam calamted via the intagmted iffiimlm"

equation:

13ng :- o~-r~ é- . 2'.
' 2.)- :5

The plots of leg kd vs III for me warm mafia: aw in Flames 11

to 19 in 9.3La imam In each cams, 12:23 activation energy was «imbued

m the 1% We. Mp0 of {3'10 plat.

E: o «9.52 x (31.9339)

3. o 1.98:? calmdaa cams“ mic”:

m enthalpy of uctimtian, A E, m: Mediates" from the falloumg

equation.

A I!" I “Ea-Ti?

The meropy or activation, A 3*, m 031th from £210 Eta-1n; equation

(32).
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kg? A 349/3 - A 3721'
1%.?! O

k' A}?
T

or AS‘ a 2.1-“. Mg F3? c

.n

h I- Planck's amount, 6.623 x 10 erg second

.15 .1

k :- Boltamng- comm, 1.330 x 10 erg degree

3 molecule

The various at. constants are listed in Tables 15, 16, end 17.

Tue activation margin, entiulpies, and entropic. for theW

peroxides are listed in Table 15.

who an. own show that in the an o: the biélicyoligfoml)

We: then m a study increase in the at. or dwamnition u

the mas o: ring urban: Mun-ed. However, it in evident um the

a“. bow to level of! in the man 03-0, (see Figure 10). On the

other had, the mios or bunncycnmatyi peroxides shoved an “singly

fut an of duoupositim tor bismlom'opnnaeootyi pat-oxide, and a

man. nan-1.1 don-um at. for the 0.4:, substituted perennial.

Itilwidant treatable. 11mm that the mMcmtobo Wt

dependant upon the cctivctim energies. Especially striking in the

m tint there am about om kilomlorioa per m1. difference Wen

Wimmfomyl peroxide and biecyelopmpmmatyl peroxide, the

norm and mum damning mm, nupoctivoly. Although m

a striking in the above Won, carom]. maximum or the unit.

in Table 18 m that than is c genera, it slow, decline in satiation

margin at tho at. or decmiticn increased. The activation mg

for the «cementum of biacyclopmpanafoml peroxide (29 kilnmloriu



mmEE

ERI'E‘TIC PM; ems-mm m: ms: magi-insure}: or

am mmwxmurzm. Franny-533

 

(303'). Immature °C. k; «c.4 x 10"

mloprowl 63 0.255

mmml 7° Gdafilm

cyclopropyl 70 0.5fl9mt

mefl 7‘3 1.19

mlobutyl 65’ 5.81

cyclcbutyl 70 8.33»

cyclcbntyi 75 15.2

cyclopmtyl 130 1.25

cyclapmtyl 12.5 2.69

mmmtyl 53 14.91

cyclopmtyl 55 ' 7.1;?“

cyclohcm 333 2.57

mlchcxyi 340 £4.97"

mlchcxyl 15 10.32

cyclchcptyl 35 8.05

oycloheptyl 230 15.2%

cyclchoptyi RS 13.};

puma.“ 70 1.12»

w ...L A A __ ____.

 

 

+—-v-—-——— _ w .—__ —v—v—' v—w wivw“

.Althaugh not 3 mlmmfoml peroxide, m1 peroxide no

candied and is listed for 00er mom.

“The ”mg: of two runs performed upon diffamt prcpcntianl of

peroxide. For t complete compilation of all the kinetic at...

Meme chculd be and: to the Appendix 91' this thesis.

“"1111. nt- ccnmnt m éCWEWIOd with moc- iodinc present.
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Titling 15

KIRHIC RATE cmswrrs F535! TIE DECOITOSITICfl CI"

80533 cmwwmcm PFQCDZIU'E'S

 

(303.00.). 1mm” 013. k,‘ can.“ x 3.0.

mlmpfi 1h 23 .6

cyclcpmpyl 25 102.1.

670m}. 65 1.5"?»

A «human 70 2.0”

mh'bntyl 73 3.96

W1 65 1.97

mmtyl 70 3.12”

mmtyl 75 um

cyclchml 6.0 1.10

cyclohwl 70 F 2.87”

onlohucrl 75 3.78

  

 

.i'hc "mg. of tun run- performed upm dittcrcnt cremation!

of peroxide. For a commute conpihtion or :11 the kinetic

dctc reform. Ohmld be and. to theAM of thin than.



L
o
g

(
P
x

1
0
3
)

igure ‘i. not of 10:; (P) versus t for the Decmposition 98

of Elise}cloputtunei‘omj'l Peroxide at 1450, 5'00, and 530 b.

0.99

 0.93
lilLlllJ

15 30 us 60 75 90 105 120

 
Minutes



L
o
o

(
1
0
3

P
)

Figure 9. Plot of log (P) versus t for the Decomposition

of Biscyclobutaneacetyl Peroxide at 65°, 700, and 750 C. 99
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{21313216 was ccssuom ma THE zr-zcorsgcsmos 0?

names ALE. Pimormzrn AT 70 C.

 

 

 

 

cyclobutene 8.3

cyclcpenhne 35.5,

mane ’2'! .5"

cyclohcptene 79.5“

mumpymmi 12mmW

cyclopmtylwbiwI 3 .12

mklmtflmrbiml 2 .o

cyclchaaqlcubilvl 2 .87

W::- m;__- wi__: :i “w::

‘Exmpoum velne no the Ari-amm- mum; ectuel retee

were natured et moi: .

”Whtod vane frog the Arrhmine equticm some]. 1'3.th

were named st 352% .-

mmohted nine ”33 the Arrhmiue aquatics; actual rate:

were uncured ct iii-2; .
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per sale), ie ebmt the case n tint for the docmgoeition of homey).

peroxide (”(1) . Also, the ectivuticn mm for the deccmocition of

«17111le peroxide comm wall in mmitudc with fiat of

bmmiacetyi peroxixie‘ reported by Matt (71) , the values being

22 end 23 kilnalorice per mole respectively. hrtlett also found that

biephmhcetyl peroxide :1me a rut at new ee bmscyl pemflcic

did et 70". The “was: ie apparently the mm mm biecyclopropem-

mwlmmcyclcpmetyipmndeemcomud. Inthe um

etndy, Bartlett (m that biwhmhcetyl peroxide anon-mt e Waco

in induced ammonium 51mg no: the free Mic-u nation. In that

verticals:- eyetea, plaques-tin ecid as e deconvolution Mat mien

furnished the WM icm be... it me an entomtnbned mteu.

Hm, emlyeie of the ate at.W tint thengzitude of the ionic

mtimuevu-yemncomredtotherreendicumcticn. Since

Wmeticmidmcnecfthedmeiticnpmdmtetcmedin

this etucb', it ie pensible that e similar type of ionic reaction my

heve occurred. no ettewt we node to mine the date tor this]

m, it is felt that the mum. of this motion we not Swot-tent

cmWwith thet a: the two medical motion.

It m interesting to £11111 that the entrapy of ectivatim veins.

were native, end not particu‘isrly large. C1113: in the once or bie-

mlo’srtsnmcetyl, biecyclcpcntencacetal, end biecyclchesmoetyl

peroxideedid Whine-approach ~10 mtrcpywite. hemlbediecuued

are 0111: in the section catacombs, theolergcr mtivevelm
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W in these uses as: be sssooistod with the relative size or

ssstsin solvent cages inch as: be iupcrunt.

is can be seen in female 1?, hisoyclopeopsncfomwl pert-12:16.9 document!

only one-he]: es test es bcncoyi pennies. the root thst its rate or

dweitimintheprcsmceof ioéineusessmtmiythe ssmsssit

he in its sbssncs, avowed thst mod ammunition us not taking

piece. I! it had ammo, the very sitioimt radios]. sosvcnger, iodine,

souldlnvsosueedthentetebeslower. '

There is s striking smut-its: between the ates or doomsition

or the binlicyclioi'owl peroxides end the autos of abstraction of

Emil-egos stone 2m slicyclicWreported by frown-Sickness

end Stacie (pegs 68). War. the sisilsrity between the ates of

decomsitim or on.WW1. percuddss end the decomposition

of arises elicycus mutated hisseonitrilesWby Watergat-

(psge 6) unident. thesepcintsunbediscussednoremminthe

section on muslin.

1'. Proposed Rochsnism for the lkecomosition

or the Various Acyi Pea-omen

In the study or the decomposition of unions}: substituted bmsoy’i

We it"s suggested that electroststio repulsion between the

hunts mp. sensed the peroxides to dccomoss, end thst the stability

or me schemata: romeo curious had no inflame on the sets (36).

Ema, this mggsstion predicts that other encyclic scyl peroxides



should deoomose st very nearly the was rate. The kinetic: malts

listed in this thesis show that this in not the case.

It us swarm from ”as ammonium rates of the biaslicyclioo

fowl permcmos tint they ganamlly tomlod to £013.01! the order or

Wane store shstreotion found by ‘i‘mtmndifickmm and Stacie (page 68).

The only exception as that of bismlopmtmofom'l pomzddo, mic}:

documented more slowly {m biscyolohemnefoml peroxide. Also, than

'u s (2°:me pamllel 1'.er among the bienlicyclioscetyl porozddcs

shes cmrod to the rates of dooonpositim of various bie-ezonitrileo

Wmtod by Oven-barge: (page 6).

The activation wales shoved sufficient divorgoma to be important.

This mid not have been expected if 1229 rates were controlled solely

by fission of the oxymn-ozq'gm bomb

It is true that inmate oftocts or groups ettsohacz to the ~04)-

bmd mm influence the energy required for its fission. the cyclo-

prowl group is electron-‘dthang with respect to other elkyl groups

(76), and would be expected to slow down the rate or docaapoution.

nastiest, m, shouldbes muons («mm-mm poupein

harem peroxide on]: deemed its veto of docomnsition by shout one.

hell). m, in fact, the difference bemoan s oyolopropyl end s

Wamp us some tee powers of too.

It mm sweet, Wore, that the rate or amnion 1s

entrained, in put st last, by mother process as well; so sttnotive

mmtyumemmmnmaamflmmurm.



9 k: 5s
o-g-om-a M 21130,. W EEG.- 0 Ru «0 CO.

In othor words, mifim' 3:; nor 1:, above would be @311 enough to exclude

the other non holping to dotamdno tho rate. The whammy

assumed mteoonotsntkémuldbetoemofk‘sndkv

The following sodas of oqxutions ms {emanated for biecyolopropmeo

tom]. peroxide to «plain the rote do“ end the promo“.

k k

a, Druid .3... E910. W4

[Vilmeit Diufl. CG.

/’ \

LD' . 1.j—--- pa»

(3) D. O Dig-6‘ «em W

' 11.0

(4) l>iOe o .6313M DQ433613m

{>435}: e c001.

(S) 'CCII,a Q 0CC13 WVWTT‘: :w. C'Cla 

filo moaned decomition stops am mm in the some whom. 3am

end to“ (77), in s moat paper, found no midmoe for inducted deem-

um 11: the fusion of bioditadphmlvflarfi pox-oxide in concentrations

as high so 0.”) molar in carbon totmohlorido solution; oinoo the We
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emanation: in this tho-sis mooM on tho ordor of 0.03.4332

molar, it is considered bmafioiolo that mamas: dooonpodtion cowl-rod...

Both stops {opiotxi in omtion (1) am tmb’t ‘ . dotswmho tho 3;:-to

of doom: ..tion. Samantha (2) has too mamas“; first, that a

cycloyrmrl radical ms proéucod (333:3: led to cyclopropyl chloride}

and moon! that this ra-Jioal (33:3 not roarrmmgo to am 31131 mdiwl. Tho

fan-nor poo‘mloto in b.1333 upon two ugmonto. First, it is £3.11; tint

the formation of s cyclopmml raeréiool, s (Mfloult proom bowuso of

I-stzuin, contributoci to the aim: rote of doomsitim. C3olopwp31

olrflorixio night ariso from s. reaction ouch as

>60,- ve 6’31.” >1 0 C0. 0 431.,

which Ciao; not main tho excreta formtion of s. osmlopmpyl mama.

Riot sad U313 (78) recon-3.3.3 (immtmtod the unlik33.3.3.ood of such a

process in 9.:-31 pas-32:25:23 dooowooitione. moy docompoood optionlly active

biMou-phm'mobomfl porozrifie in cam-hon tetrachloride and tomui

flat the promote me very flg'fljnr in kind end quantity to than obtained

from t2:0 dooocpooitioa of bis-@3133$hmvlvalorjl porozdéo. Mbmre,

since the zqifim-iuphoxwpmpme obtainod an optically inactivo,

throne the otter show-d 7.535 retention of sctivity, the chloride promo-

obly had been tome} by reaction of 3:36rocarbon radical with carbon

totnicz” '3 do mthw tim‘n by the roootim or on soy-low radical with

carbon totreohlorido.



(35338023433303),w aggrifa,” Guru-g: 4. co,

3 a a

Gang-633%: 4» 331‘m :2$1.15«arr-c:-maczza o «3013

.

1% in «amides-ad that not evidence would also 313913 to the prmxt

m, can that eyeing-0931 chloride, therefore, was from a reaction

mob u depicted in mm (2). the fact that the mutton ms va-y

(3111130 mks. the we. of. n mflml in . wlmt cage plausible.

gmum(3)mn1m:u cuter, mymmynotoeminnmlvent

age. 1'31! fact tent mxmny active moxie?" give cute:- in which the

anal. portion has mm: emiéomblo activity (79,80) tuggm that

thin nap commaywithin a. solvmt 3:353, possibly by a

concerted mutant». .

mmnmmamm detected manhunt-current mum

mu (2:). Almanw «Mmudotokmw Mums,

than ofmmprobcbhmmt, naditmldhkoonhuvm

nnm claim-infield the Wityofmid Mood. mum.

mmmmt‘m Mflityflntwidmbymottho

mmmmuumomswnhmumbmm.

Hui. mu mm- “ particularly difficult, and probably did not w.

ntommttmmmmmsmw roe-hu-

033W sot-maxim would £13 tho data for .11 of theWe

(accept bimlwrmancm'l Me, which will be discussed mute]:

below).
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Althmfi: considerably faster than burgcbpraznmfoml pmztie,

the cyclobumno analog in nwerthaleu mch slower than the higher

umber: of the Marian. This can be ace-1230:: to 1min 1n the fw-

mbued ting “31:53.1 Which, altzmugh net as grant no in I tin'ee-

mm ring radial, my still be aigmficant. 0n the basin of non-

bomeé Wenonah: between 3333mm atoms, mo probably would have

upset-ed the bimbpmtamfonm peroxide (and the coming cyclo-

haptyl com) to Giacomo mm rapidity tl‘nn the cycloheaql analog

(3].) . The mm for the flower rate of the mkpmtyl 66W in not

apparent, but it wand b0 noted that all three of then parmddeo

6mm ut must-:13 mm, 1111 of match an appreciably faster than

tho manor ring maxim” of the caries.

Bimlobumcetyl unmade, and higher We“ of this «rim

:1]. dampen at m1: the lam rate which, twee, In appreciably

clover tiara tho «momma; biwnlaanmromwl Was. This my

be due amply to tho tut that prim 1:13:31, rather tram mm

31m mainl- 0:. being minced. Seoozx‘m'y 1:33:31 radicals are more

stable than prism-y mm mum, wm theta-arm tamed mo .811}.

mil prawn! mot-‘34” ”amt for including the 1’0th 0! theM

Mica). u m of two rate-determining Item.

In tho can. of bimlobumnmcetyl, bimbpmtanmetyl, um

bimlohmmcatyl peroxides it was fame! that theWm Want

more negtivo, than for the other pmfiéoa. It my 3511 be flat this

1. duo, in part at least, ta the fact that the” cmmmtively bulky



We: would have I larger solvent 03:33, my a 31mm:- marina or

them“mum with men. '

The heavier of Macyclopmpaneaeatyl perm-1:19 was truly mfimbln.

cm has to umt for tho actremly rapid dmemttian rate, and also

far the fact that the pm as principally the ester and that 21::

WW carrupoming to mammal a: a ehlorine atom iron the solvent m

War“. 2313 «tint-3m warm-r for this docmsitisn me was four

khan-Jeri” per min 10.1 than the ether pal-033:3“ (and seven kilo-

oflnrioi pox- mlo loss than biscyclopmmnafonvl pee-oxide) . A antic-

mmmnotwt for an tzm fact...

1'!» when. mm above for me other pm“ can radily might

the” result. provided on. 31103. that the cyclopmpylcarbinwl frat M1031

mumnuedbymm, Mammalian-What

WWWtor thumbpmpylmrbinyl Winn (see

page 14). Thu tam Om an identical with thou about in the mint:

Com.

k-
ge ...-...... (mm.- o R- «9 ca.) cageaim-gen mun-EL". tawdm

m wound of the“ atop. in particularly favorable because at liabili-

utim at 3‘ by WI. This accounts for the law activation energy.

It 10Wthat E.- (thct 3.0, tin cyclomopylcarbimrl radial) in

mmmmto that 1t (303! wt abutmot a chlcrim stem

tro- tha Wins urban “twist-1:19 molecules. Its only mourns,

than. u a mine with mm méioall (an mam favorable
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process) in the eggs ta 13:13.13; ast‘zr. rm mailman“: 520912133 far all

:23 observed facts. It 31:01:14: be hater: that Ornamarger (15:) baa

«puissant that rapid dazozzmaltion of

CH: 5,313
l

[>»?-u-x~9<<j

G31: CE?!

by a similar stabilimtian o! the

53:23

>11: . radical.

CE}?

0. 2:15ch Wto

Certain cf these aspezimta mare directed tomrd the synthesis or

dimlopmpylacstic acici, the mtmt being to Btu»? the dacwqhaition of

it. woman. '17:». mice}. than yruducw (diamlayromiwrbizvl mused.)

mm be tho can! u that initially taxman! in thc ciflnrimtion of (11¢ch

pmpylmttm. The mthaeia m “admixed shortly More its

mm booms.W Iya‘m (alm‘iy dismissal) semi wruv or

prior Wampum. The m‘dmois, :5 far as it in: canted, will be

discussant hm.

naming-spy). km amulmwl with at:g1 brmmott-ata :‘m a

Rafamtaky metian to gamma 91:11:71 :7 ,f: «.157:lapropylf «tum-33»

moments 121 5'8 .33? Vivaldi. whiimtian 043:5) . miuctmn fit}: lithium

umtantrum (8.33:) and :rfiiragmtion W platimm lad to



   
x.‘ on

1‘ I;_ 3;

Wk)

‘3
  

 

 

A ° AH .

a-cn ~cu.-o-c-cxauuiflfiil ca-cnaucr “1-- anew—C? FH' t
'-_ .au; ... .3J

V V 7 F: V 7

523°

3.3-éicyclopm'1-1Wnol. win may cmm'tec‘: to the 393mm (91:?)

E21132:, man {19-1-01sz at 5:200 gave a 73:15: flair: of that me presume-3.. to

CRiCfiuCH,

to 3,3né1mlcmm'1-1-pmpem, as sham in the achm .. This olefin, on

oxiéation 022mm Punish tha fies3mg: dicgmlcpmm'hcet1c noin: .

L m mthaail of cyclopmmmcaztomldahyfle ma devilish:3 catalytic

aviation of cyclmpylombinol aver airy-copper on midst: with air

y." good yield: a! the wta'mfis.

. - and. 7 ,.

31304.1 ‘ :_ .3. ELL.)

3¥c°

This mfim 1.3 mt! canrmive to large 3:35.13 pnegn-mticna of the aldehyde

than thou gim in tho literature (hi).

 



3.1:: inteam-sting armatian uf a Wm or. the $3139.46qu 2.3;;

W 012::va mm 1.1; ms fauna: flat Ec3t13pm*la*:zam1 (1m cyclm-

rfim’l 3.1:.3.11111 3.31.: it‘lvlms cm]...:2) ma 03:1.‘3...sz by mm]. mam...“may:

to a mixture of cyclopmmnc11.21:: and cyblnpropmmbmvua mama .

r: r:

Daifimn -&~p l>m~wog§ 4 >03}:

Firmly, dicyclsprog.3.1.3.131.7m.....n-1 m 65mm t3 Lag--.raw m12y

ta 3.,1-61wc3npropylafiwlm v1.13 '42..”111'19 9.21:3.

A 1 H350;
. C33 W AWE}

AtWJ ta mko the cps-mic xr‘.33 p-wbcmzoic acid mo momlusivc

results. It in intmating tF'mt the mcgulopmfiwbonm 1m, W161:

prmm‘sly 1.: an intermediate in we dckyimtisn, (33.2.1101. give mmngad

product.



rt? '~ ~:
th-—~“u.k¢‘

3.. :13 pmcmcte £1.1:. if23 wearfirmereticne.4" issmmnlryclopmzrne

and 6:($3191an ' '19 13mm femrfito be 2wmmm,lol-v-c. :lcreiw‘2: ..reimxe

em: l-vcyclwrléuc1101“31:11temul, meme y. 12g" emeime fer

fixese some:at unwanted pro-mete were offer-ext .

2.1‘mmwae-..esei‘erlpermrbeswsre premium: 1:11:11 mybe

mormtefi by the fame:

( 5:1,)303'26131, we I (3:3,)n 3:33;,1,

were a a 2.7 and n I- 22-53.

3. The projects 0.313 rates of amorpaeltion for t:m descri‘113:: any).

peroxiéea were deterrenw. 13.1 e: :29 (Become-seiner: were performed in

613.111.. columns in carbon tetmc'dmride am: followed strict first tamer

kinetics. The primipel pro:mete free (“303 a in all came but one were

mm amide, dig-:3. 021192159 (7:31), am: lesser mount. of eater (22-803.)

and acid (28-0.3). True: 0: pheegene were prefixed, and hemsrlometkm

m formd in large but umete'rzfinm mmtitiee. ween R was «$12,,

the enter an the mjar product (fif‘f), amino 1:81 ms detecteci. In all

me-91“}; of the pee-021::6 ms secomzml: for and R minteined its

Whirl]. integrity. Autfzmtie samples 0! the products we enmeshed

for emu-8m.



The relative rates of deconpssitim of the verifies pmaict'ee at 70°

in atrium tummflée were:

a I 2 3 is S 5

n I 2 3 h S

k I 3.13:3 1.?9 2.73 2.535

where hwy]. premier :re a value 01' 1.13. :‘Letee were determined at

at least three teenrntnres, and on 6:1:me 811319198. Tue activation

margins tbr a In 3—5 am! :1 a 343 were sheet 2:5 1: 1. kiloselsries per mole.

1m 3 u 2, 3* m 29 kilosslsriss per reels, harms when n d 2, it was

only 22 kilowlsriei per rule.

11. The mtes, emirates, and warmer an: termini“ of activation

m 0.11 consistent with A 13867111118111 this}: included the formation of an

mm radical as one of tee rate cistrnining steps. The meanness mg

of a mummrlmrbim'l rrEioal appears to be significant .

5. Same]. new. carom-:68 were prepares in comedian with the perm-fies

work . ms” wars eyelsprowl iodide, miners-pf]. syclopwgnzmmsxyzats,

mumpylaarbiryl cysloprommacetate, Zmrlopmpeneetimsl, and eyele-

an’wfie.

6. Sons [miscellaneous matinee arriving mimpyl substitutr'l

new were described. more included an unmoved synthesis or cyclw

prapanoasrbunldehyfis, the prepmntisn a: 1,143.1cyclaprspylet‘vlene, stead.

BJ-dimlopmwl-W‘Imwmriomw. Wei 3.B-dieicloez'oerhowlato.
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1° .- 18.35; w. P . concmtmtion (3,41)

s «- 0.3323731“; I cammtmtion (2nolarity)

Po g- 1.231.3.-/1 7.26 x 103 mm.- t. . time (hours)

mp1. I on. log Io/I P P1131133 102 Puzzle: 1;

1 11.76 8.2412 1.13.3 7.02 0.31. S

2 11.90 0.19975 1.13:0 6.75 0.330 8.53

3 12.13 0.19%” 1. a 6.343 0.812 17

a 12.31 0.123;.ng 14233 6.27 0.797 21

*Z‘Z‘“““‘“* “fin—W “:1.“; w “‘1 M w ‘ __:_ _. “‘2‘: m J 

k c 9.2 + ca.s::1cf""hm."a o 2.535 a: 0.23. x 10" no.

A.“ _._‘_ A ##M m; w A.“

W __ v_ ——w “-v
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32131.33 20

332;.THEWT”! 03' 31:32: 2“mam? .2-”232.1:

31022322: 2:122:23:1333'; 2’: 70 t 0.2° (1)

 

 

 

1., I 18.138 m. P a concmtmtion Eng)

a 0 0.3473 Pub commmtion malaritv)

Pol 3.h3¢J'1-1.h3110"min: £~t1m(2mro)

3”?“ :2;?31¥‘ ’ _ 52‘1” ”193123.193“ ‘2,

1 7.31 0.1.0278 2.32 13.6 1.13).. h

2 7 .83 0.371.521 2 .16 12 .7 1.131.: 7 .5

3 5.13 0.35335 2.61. 12.0 1.079 12.

h 8.52 0.33325 1.93 11.433 1.03? 1h

5 9.235 0.351).?!) 1.73 10.2 1.06335 21

6 10.53 0.23.221 1.3.1 8.3 0.919 23

1 10.90 0.22927 1.32 7.8 0.892 33.25

 

k a 1.77 3 0.11 x 10" hrs.”1 II 1.32 t 0.30 x 10'. m.

“ —-‘-‘-‘ -‘--‘-—‘ —“ “—A- #—— A‘ A A 3“__--; ‘A- _-‘

“‘5‘ t“ WWW—... ... WWW W ... .... w WWW... 
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02:23 21

....czyasmr‘a or 1322110273032...1.2.3-121.P220212"

1210.22.25.22 2wmtlm 21'70t (3.2" (II)

 

I. I 15.79 022. P a cancmtmtion saw/1)

t a 0.3.273 P3 0 concmbmticn molarity)

70" 2.9058/10 1.735210'330122- ‘3 O$1.230(h0ur0)

....u A _._“_. A . A... ——-_ ...-.... AA ‘4‘ —— 4“

WWW
,____ w ..— _._. w-V—v w W WV... w w v.7 '- —V W‘—

sampzo x cm. 10: m P 23:10: 1.3 Punt» 0
 

 

1 6.32.. . 0.1.7181. 2.72 16.00 \S/RQ” 1.20:. I.

2 6.30 0.2.2.1322 2.322 132.93. 1.171. 8

3 8.12. 0.30331 2.09 12.29 1.0396 13.5

h 5.90 o. 2.52. 1.01 11.00 1.020%. 2:.

S 9.29 0.30591 1.76 10.35 ' 1.0109 29

6 9.65 0.289320 1.07 9.82 . 0.992 32:.

  

1‘ CLGStOJIIO-I 1216.8. 015.693030110‘.

 



TAR:E 22

EZCQ-WEI‘PI’L‘EI CF 313mm”: ~.Z.'E?T'£"32"£T'i’.. P’l’ZflKITEE I?! CARE}! 72.322101:

683111133133 AR 20312-23222 3.3333132? C5? 13313133 AT 70 t 0.2

 

 

 

 

Io :- 19.15 on. P a conconfimtian g./‘l)

a. 0 0.33273 4 ,2: III commtmtion misrity)

P9 In 2.1.5 3J1 0 1.1.5 I: 3.0 molar t :- $1.00 (hows)

amp). I on. log P anm’ log 232103 t

H "" ‘m‘... #3 “‘11:; W m: T. 1: ... :“ ‘“"“ m

1 7.60 0.1.0339 2.31 13.58 1.13290 32

2 8.17 0.37018 2.13 12.5.3 1.09795 7

3 9.00 0.328155 1.59 11.12 1.01.610 13

3. 13.120 0.2533? .33 9.00 0.95-1.21. 22

5 10.91 0.23.3258 1.3 8.29 0.91355 3?

 

 

 

 

2— 4.... 2.. .... ......L _u*.
w _. lwwmw W ___._, Wm
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I}: “Kai-3:31.; ngfi'v '4.I'“it:w A? 75

1., 0 17.92 ea. P I'- enumeration ftp/l)

a In 0.31.73 J m; :- cmmuntration :mhri’ca)

1’0 '- 3.1.5 3.II/l 2.223a: 1:) molar t :- 1.136 (.333)

 

M __..-__ “Lu-l ‘_—M AAA *A-A—L -— -—_—- —-——

W ...—V w w—v— vr——- fl.— “ i.._ *-—-w ,__.,_

a

I m. 103 10/: P 93x10 1% P v {>3 3 /{‘

 A w tr": WW : ““- ‘3: .1:-7““0‘21; ‘T\’:Z:“:: :x-TW

5-35 oo,%-«3?J 34;: ’L‘ 17075 \Klj/k/ 021.):qh h :3‘ u I.

6.29 o!{‘1'59 20:12 5.! 1013.280 90' 5 :

7.13 0.39722 2.2:? 13.1.? 1.1293? 12.5 3. .

“
r
u
n
!
“

13 .51

11.20

w—fi—

0.23.30 1.32. 7.91 , 0.89212 23.5 “in

0.20232 1.13 5.9:. 0.8.2.135 27.25; 1‘s»;

"w —y— _‘. WW w

y ~—....«~.—-—..—~.h .,

.1 A ......__. ._ __ 4.....‘4. “ L...-

kflhu3:0.5x35'hrs’1 u 1.191C.20m.4 ”$.33

“.... _ . A“ __._._. Ag... “...Afl

w .... WI;—. .— —— ——~———~-——-
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was 23..

rawwggizz a? 35:323.. 1": -.. 12.32;}: "run...13':

7O 1! 0.2V

1° C 18.CS cu. P o concantmtion c./1

I. 0 0.33331. 2’3 0 con:mtcatinn (:saommty)

Pg . 2052 ‘o . 1004 3 10.. mm ‘8 . m (hours)

ii hm y .T. m w w ...—'— m w

 

 

 

 

ample I cm. log I;/I r rages log P“.a... t

... 4“ ““ v ‘A‘ .ww ““ 2:: WW 3’

1 6.93 0W 2.33 ‘ 9.62 0.98313 1.

2 7.63 0.37275 2.09 8.63 o. 3501 a

3 6.8:. 0.303382 1.7.3 7.20 0.8733 12

1. 10.93 0.21533 1.22 5.01. 0.70215 23

5 12.22 0.15320 0.9.1.2. 3.90 0.91135 28

k a: 34.03 t 0.55 x 10":m" . 1.1.: t 0.11.1.9...

M" * “W“‘”f*f?
R K ( O



1.22.33 :4

-f-2.-:‘3 E75.»

:12." 5-" a: -

Io . 13.33 m.

o. a 0.293;;

r... -. 9.731 z-ll «- 1.315 x 10

J

mm

P 1- concmtmtian

Pu II- emcmtmtion

t II um (minutes)

i
go/l)

molarity)

 

  

amp); I on. 103 m c canol- t

‘ W: 7* A. t W : _. -..”...— : r.

1 1.95 0.97:”? 9.35 1.322 0.67133 15

2 2.11 0.91.00: 9.».222 2.513;“: 0.53359 30

3 2.33.; 0.895.713 8.591 23.339 0.63739 15

z. 2.51 0.64771 8. 35; L139 c.5137. co

5 2.91 0.83036 7. .22 3.880 0.5332 7s

5 3.50 0.72023 6.912 3.2.91 0.51.395 ms

7 3.31 0.67217 6.2.. 3.25:9 0.51295 120

a 1.3.2 0.62915 6.233 3.1;?) 0.3.9333 13s

9 Mo 0.62090 5.95:9 3.009 0.1.7322 169

_._.__LA_

w w ...—.—

...—......»4 4—;

W

 

 

k 03.2.8

 

 

__A_

t 0.15 x 1.0“ um." II 5.81 :t 0.25 m.

. _‘_ ..a__..

 

fir... w ‘— w W...“ ww- w w
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223333.53 2'5

Ema-Emma: 0F Ezsmommmmorm<3er

m CEJEE TEE-0001mm“: 70 .t 0.2 (x)

   
.. ‘ .

P I concentration (ng)IQ . 17 0-75 330

Pu I comma-sum (acuity)u u 0.231183;

 

 

 

 

 

P, :- 7.33.3 all - 3.709 x 10"‘nom t a mm (mm)

Bamplo I am. . log 1.0/1 r 7,2108 lo: r900! s

1 3.1.0 0.721795 6.890 3.030 0.25038 15

a 0.51 0.50572. 5.5.21 2.339 0.05317 as

3 ms 0.53033 5.30:: 2.68? 0.02759 0.0

h 5.1.9 0.210937 0.893 2.1.71 0.39287 7:;

s 5.91 0.1.7783 ' .503 2.315 0.36072. 90

6 0.1.0 0.3.3705 0.20. 2.122 0.32575 10:;

7 ‘ 6.71 0.1.2272 b.0337 2.03.9 0.3135 3.20

.2: A WWW- .___ 0- 2.4:: W:W;____,

k . 3.20 a 0.18 a: 10" ma.“ . 3.55 s: o 30 no."

 
‘r—w



25.3.32?

u‘”“8mGLELtLGEI 0? ”’“NY.;.3H...“”1

0.0.3.31m4.1515573: A! 70 2 0.2 (II)

envwm n;
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‘ . 0.233;;

P9 :- 6.023 1J1 a 3.01m x 10“mm

1’ :- commas}: (3J1)

P“ a commfiraticn (Kabuki)

in II 1:12» (Emma)

 

 

 

 

 

m2“: Alwtzlz_wfi_ W... _W 5:: TWWwW___

m1: I m. 10¢ 10/1 :7 7331.? 10: anm' t

":1 7’: Eng-:1“;:: ::‘_;w .... 2:“ _-‘ :‘r-‘z: 7:: ::~:: 2:21..

1 13.65 0 578393.. 5.53:. 2.830 0.1.5179 15$

2 1:33 0.355315 2.313 2.685 0.1.2373; 30

.3 5.22 0.533372 5.122 2.587 0.1.1280 S

is 5£12 0.1.9399 0.7:. 2.393.: 0.37912 60

S 6.12 0.3.5052. .‘ ‘3'? 2.2332 0.333257 73

6 .53; 0.3.3315 .175 2.3.0; 0.32003 9

a w grwfiumm“

k C “085 t 0017 X 10 m.“ ‘ 8.10 t 0:030 fi 10.” .60.»

m “ w_ ‘““: w w.1“: t: _._ __ ___. 7- “ .... «nun-hm. 
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ms 28

ssoomosmo‘u m msomsumuum Pagoxms

m mam: mimormmms x: 75 2 0.2

,.

   

1° :- 18.50 P a cmcwtmtion 55A)

a. I 0.2083; J Pu II mentmtion mhrity)

r, a 5.80 g./1 :- 2.929 x 10 molar s . um (mm)

:Ww *— 1 “1 ‘22 ‘ “‘— —“ "..r w:‘ 2.“ ‘ ‘“ ‘ 1:3”
 

 

 

5min I as. m 1J1 7 anIO’ 10; anlo' a

   

5.20 0.35117 5.290 2.672 032681; 15

 

1

1 6.21 Och7h03 11.550 2.293 0.35135 30

3 7.13 0.1mm 3.971; 2.007 0.30255 as

h 8.01; 0.36191 3.1m 1.75:1: 0.2mm 60

s 6.89 0.31827 3.03% 1.5m 0.18803 75

6 9.80 0.27591; 2.628 1.337 0.12613 90

k - 9.114 2 0.55 x loam.“ . 1.52 2 0.1.1 at "‘ "10 ms.

. _.-.__._. A .2... A “—— _.-_h ....‘3- __L4_ Lu A 2“; M ‘- A A

. V ——-v— fiw—vw w v *‘n—v— ‘V v-w *w w... il
-



D1

3.31.329

0:330:30.3mm w BI3-TF..-O"P..JTMFZTGII1L Psgaxnz

m 3133c” Truman A“! no t 0.1

Io I- 18.89 m. P II ccmantmtion E3../1)

a II 0.2752 Pt) I commit. .1011 molarity)

r. .. 2.612 341 01.156 x 10Jmhr t.“ .. time (..Lmutas)

 
 

 

893319 I cm. log 10/: r anlO‘ log may 1:

#M A_——*_A—_ AAA ..L

w v. _, '7

o 3.610.71872 2.63.2 1.155 0.06296 0

1 3.73 0.70.152 2.52.0 1.12:. 0.05077 15

a h.oo 0.6731? 2.150 1.08:. 0.03503 75

3 3.20 0.65298 2.373 1.0550 0.02113 105

1. L25 0.63582 2.350 1.01.0 0.01703 3.20

  

 

k . 7.52 3 0.1.5 : lo‘mna. . 1.25 :I: 0.03 x 10m.“

,M _
w w W

 

 

 

...—'w‘w—v
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‘r‘lwm- J ’

3:13:13331‘1131 (‘1? 1’17“"‘7‘1’7’?’ ”WW"301131. F3341333

If: {1:53}an113.3“"7111’11 Apical

Wmat;m

 

19 a 133.17 cm. P I 0011120111....111"I (g./l)

a It 0.2752 Pa I- eunnoutmmn (13311.15.13')

1'. a 2.127 3J1 - 1.29:: x 1:111m 1.“ - 11:11 (11111111)

..s... ...... 4‘.“

  

Vw— v—w— W

11:11.1 1 cm. 11111J1 :1 1&0!- 1111 runo- t.

  

1 3.19 . 0.77833 2 .836 1.252 0.09750 13’

2 3.31 0.777? 2.772 1.225 0.03319 3.0

3 3.3.13 0.731351 2.4333 1.1371 0.073791 63

21 3.73 0.70313 2.3152 1.131; NO. $1.51 90

5 711.01 0.679118 .1.69 .5192 0.03 922 120

 

4*“. M 1...... A A... Lw‘ M ... mw‘A-L‘ _.__.._ 11......“ M11

WW W ‘— W —._.—..—7 w WW 1,. WW

k . 1.51 1 0.13;: 104111111." . 2.19 1.- 11.21 11 m”::::::.

 



1121-» 31

rumfifigflwmfinwmm E?‘ 11ft! “n‘ ,_ 11119111. ‘1"7‘fflf‘731r1-fl P135 r'r-fIv :8

ikwv‘u a: U4}. $1.5. ‘JJ (1“? «ML-5 1:41.114! .3. kiwi ..a.‘ 1.: 1.; $15.3" “$.41 ‘J .2:

”It. I. m_‘ls:18,l M7 "1"” 1. _f'\1 r ’L.‘ ...—11.1, (If:
_

L“ at: and; at 4511;11th u-r " Minn-”'1 AT :‘N t 0.1

  

 

 

Io d! 19.1? r o communal gfl)

; a 0.2752 , ... Pa 0 emmtmtion mkrity)

P9 1- 2.3133 g./1 a 1.35:6 x 3.1) molar t c tins (111111111)

‘ :‘M 4".“ ,A‘t:‘ : _..‘._ 4:“ : ‘1': :2: :‘fi $317 :71”

m 1 em. 1113 19/: r 1,1108 3.111 91,1105 1

“:2‘ w: 17:“; 2‘31“: :IL‘ALV .:‘_.‘i ...—.3; #:M :1: u;_____ —“‘— 

1 3.01 0.301105 2.923 12.93 1.11150 15

2 3131 0.713279 2.772 12.26 1.033119 30

3 3.119 0.73979 2.3311 11.89 1.07313 1.5

21 3.63 0.71577 2.605 11.52 1.0615

5 21.10 0.55961; 2.121311 10.77 1.03222 75

6 11.30 0.611915; 2.359 10.111 1.01870 90

7 1.59 0.53.1.3" 2.222 9.831 0.99260 105

 

 

__ :,_:-:r_w:_ W ‘11:;W‘~‘

' J 1“ 11

k .239“ $0.12! 10 11311:. . hcgltoga X 19 mo

‘ ' w.::_, “fixtfit‘fl :1 

 



:32

DECK?1751311103 CF 32331wa1mm;fen:III-.0PTCEJE‘:

I}; 811133: “WAU“4'1LIL‘J; 3T.1:.) t 0019(1)

 

to a 19.17 cm. ' P .. mcmticn (g.A)

u a 0.2752 Paw mmenmtian (mlarita)

Po I 3.061 gflit 1.35; x 113""Imm t. . tam (mimtaa)

...... ...:— ._ A.“— .A-‘_

 

A“ -.....

WWW—fl WWW-vfi WW 1“...
‘-

Sample I: en. lo; 1y“: 2 Puzzle, logPanes t

#M ...-L:— Aw—

 

 

 

1 3.m 0.53350 2.927 12 .95 1.11227 35

2 3.336 0.73117 ’ 2.5:; 11.75 1.079;: 30

3 1.00. 0.6033 2.17:; 13.91. 1.03902 as

u 1.19 0.53037 2.27:. 13.11. 1.004332; 60

5 23.93 0.33971 2.3.33 9.1523 0.9795 75

a 5.150 0.55023 1.99? 8.3347 0.934530 90

...—... ‘1‘... . .A. “__ A

  

T W w .w W ——_

k a 1.1.2) 3: 0.16 x 1J13'I’Iarjzll.”1 0 L61 t 0.27 x 10.5 m.“

 

 



n5

 

“'3 33

1‘33"TCL11_.:.I OF 3133?:‘15’51:3:31.15 3'"”11.1110'?1213123

:3 Cn.3:!fl ”main”b‘ao- 3 1'5“ 0°01 (11)

19.19.17 ea. 1’ o commmttion (2J1)

a a 0.2753 Pn I concwtmtisn (amity)

1’: I 11.33:? 3J1 I 2.137 x 10“molar t . um 651111153)

“— WW '— W W w VT. w—v w w

 

We I an. 103 1J1 7 ram: leg ride. 1

1 1.63 0.5123? 15.559 1.959 $921250 15

2 5.11 0.57153 1.13:? 1.833 0.25135 30

3 5.53 0.53 5:: 3.937 1.729 0.23779 2.5

1 5.01 0.50375 3.531 1.620 0.23532 50

5 ' 6.2.3 0.1.7133: 3.1.23 1.51:; 0.13511 75

6 6.57 0.13939 3.133 1.113 0.15511. 90

 

 

k . 1.33 z 0.13 a: 10" m.“ . 1.32 2 0.21 x 10"” me."

...—~—

  



135

$113113 35:

fivafiaJLLaa-j C? RES-u #4.. ..de454’.“Sign. P19611273

m Cd" 11:):31 Tiff-'31“ 5113;"::3 A; 3) t 001°

 

Io '- 19.00 cm. P . 00:35:13:thon spy/1)

. I 0.2721 Pn- commtmtion 111.1115)

Po 0 7.00:‘A II 2.718 x 3.0"molar t a time (3511:3333)

.._ A; ____...‘_ A4 A. A.“

5:13:10 1 ca. 103Io/I P an10' 103 P3110' fi

A.‘____‘__—_ A A” A.‘—‘w_—‘-‘ A

... w w

1 2.31 0.91311: 6.7211 2.61:? 0.12275 15

2 2.51 0.57% 6.1059 2.543 0.2.5535 1:5

3 2.73 0.6311 6.1.33 2.1.13 0.33232 73'

h 3.01 0.30513 5.87? 2.3113“ 0.351333 105

3.30 0.754221; 5: 3.1;: 2.199 - 0.33223 3.35

 .— w— .—

k . 1032‘ t 0013 1 134m.“ . 20.) t 0.30 x 10 m.

u fl A- #

m. ...—....- w w ‘— w .. W



2.x...”*5:

EESQE‘GSITI{23 6." 5133336Hisflrfllflffi.I’M’YI

m 02.;31395H5m3313.:;7 “b :‘O * 0013(1)

   WM."no.” :4 ult- --“mm”gig-“m

Ia I- 15.91; m. P I emcwAmman 3J1)

a a 0.2?21 Pn- commtmtic th;)

Po . 3.3424 3A ' 1.21 X 10.2er t D um (W538)

“—— ..w

Sample I cm. 193 16/1 6 (Zn-3:103 log (23:13.03 t

__ 4... “—4‘ LA .....‘L A M

m—w—vfiv—wwww— ——-—— w—v—vvv www‘ ————r——y' W

1 1.06 0.232733 3.120 11.25 1.05115 30

2 7.14.9 0.399% 2.938 12.517 1.521307 ‘ is}?

3 am 0.3692? 2.720 9.820 0. 9123 623

h 8.50 0.31.7396 2.1357 9.195 0-.9633:9 90

S 8.72 0.33636 2.673 8.336 0. 25:1 10::

:3 A- _ -3. ..~ 3.3-4“... 3 #1:; 1“,; _W__ __ Z:
 

k 63.05:o.35x10"m.".5.1210.3mm“m

AW:‘:w—wfl+m ‘_ w ;_Tw_.._‘..‘
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23“(IrQJI‘IflC3?IBLY'f1.31!.I‘LP‘IL”E"EL..."

 

I¢ O 13.00 a. P o maximum g./1)

 

 

 

t 0 0.2721 Pu '- concentration mom-m)

P. O 7.66 3A 0 3.01? x 10Jmlar t 0 um (mmtm)

we I m. In: 10/! 1' anlo' log pano- ' t

1 1.92 0.995945 7.313; 2.879 Mb921; 15

2 2.13 0.95037 6.933 2.7339 0.30913 30

3 2.33 0.91139 6.6396 2.602 0.631531 15

h 2 .51; 0.85715 ‘6 .293 2 .133 ‘4 0.3935135 60'

S 2.62; 0.82%.} 6.065 2.33 ' 0.37803 75

3-3.. _M *____A ....A _.__MA____
Fr WW3“ m WW vww__w.__ fig.

kin-2.83:0.21310Jwho. '- h.82t0.35:10"am.“

.A—4 2 M L MI ‘1 “—- ._H ‘g— ...—A ..—

_._.. W w“ .... 3. WW “...—ii. W ‘7 ...

g,
l
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“£63131 0? 3136110 6"”;

III Céd’B-‘II T".A“"ILC"’L‘" AT L5 1' 0.1

49th..4‘ .31.?”

J

 

 

 

10 n 18.2.32 cm. . P C cmmtrat‘-crn (an/1)

o. I 0.2721 P; I» concmtmtim (mlaflty)

Pa O 5.530 3.11 d- 2.27 x 1.0"molar tn 0 time (was)

51ml. I cm. 103 1;}: P P131193 has Punt)“ t

1 3.35 0.716323 5-1339 21.131 1.33062 15

3 h-?0 0.539319 23.358 17.16 1.2313132 16

b 5.133 9539349 3.5393 15.32 1.13511 63

s 6.11 0.237712 3.5:: 13.63 1.1333- 73;

6 6.55 0.133905; 3 .2339 12 .99 1.11361 90

7 7.3:; 0.39959 2.936 11.56 1.06296 165'

5 7-95 0.353392 2.631 15.333 1.023% 120

W “‘ “*“ “ ,3 “2*: 1‘“:_. :: _. T3 :37 2:“ 1‘: V _‘“

kas.2oto.hx1o"mm.‘ o1.o32: “0521“.“I"

W WW

*4

w—w __YY

A

WW

__‘

w

A—

"w v—V'

.44...



33.9

um: 38

””0"3:331:10: CF BISMC‘TTJW'W‘E PO“...-.133

13 663.30% TWEAC'EZJH:: it? 35 t 0.1

 

 

 

 

10 O 17.63 cm. P . mcm’cmtien ftp/1)

t o O.2'133 Pa 0 cmcmtmtion mlarity)

Pg. h.6203./1I1.638:10Jmlar toumhflmtaa)

mph 1: on. Ice 10/! r anm' m ram! 1:

1 16-30 0'59774 £0365 1.538 0.1897? :5

2 33.31 0.533905 14.011 14:22 0.13290 30

3 5.28 0.505333 3.715 1.317 0.119559 15

a 5.61; ~ 0.67993 . 3.505 1.2.1.3 0.092.241 - 60

6.10 ' ‘“4533 3.257 1.155 0.052333 '5

V 1,. .... A A C: ... A Wm:; w ...

 

k0h.8210.15310'.m. :- 8.05:0.25110"

... L ._— A. M .-_.... ...... “...“..‘m..- _. ...._ ___
4—.—

ww “..W W "V w... .._ ._fv___.,_.. _. .... .... .w



3.3-3:...313 C3 maneumnmm. ”33.1.'3.

m 6.....33: 1.113.233.3113: 1' no t 0.1 (I)

10 I- 17.03 cm. 1‘ a cancmrtmtion (g./l) '

a. . 0.2733 ... Pn II comemtmfiion (mm'ity)

Po I 7.363 all ‘ 2.63.56 3 3.0 min: t. a tin» (mamas)

  

Mil. I cm. log 19!! r 1533.9 102 anm' t

._ Ah _.__ .... :1.F w ... WW .... ...... ... 

1 2.23 0.83291 6.3.2.9 2.237 0.31.7927 15

2 3.00 0.71.39 5.503 1.933 0.23070 30

3 3.81 0.6353:- L.7;';0 1.63;. 0.22531. 1.5

h 2.52 0.53763? b.2951 1.1.92 0.17377 63

5 5.10 0.5233: 3.325 1.333 0.11351 73

WW

k09.h320.55x10a

*# A A... ‘._._. . _-...._ ..4... 44.. _— .....n. _.._ M 4-4 A.._ --... __

w W“ V w mw -—‘-' Vw— w?— w W w —v—.—,— ‘— fi— w V—vv' w v: 



m-3: 30

rum mlmrwV” :5? , ‘H fiTe‘fin'r' - "NF-“NEE!!! *?:‘”~‘.-‘."?')1=."?F , 27's.)!“ 1"”

"Ilfcvil'; «)Irfi; JQC.‘~‘ GO. Lily-'3».yld -. £1- ¢ b-v-u‘ “3p‘u.’0{ 3‘.)- -9 0.5"} FM“ -‘}I&ga':3

.- . .. ... v ' o .

31.7.77 7.3.3.0333103 AT :33 :1: 0.1. (1:)

., ...-......» ...-#235“

E S
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1:: :- P O mmflmtim (en/J.)

a. a. 0.2738 J Pa O camcmtmtim (.nolari‘W)

y, a 23.351 3J1 I 15.1.6 I: 10 min: t In time (:mtea)

mu Ion. 105on 0 73,3210a 103033.108 1.

LL AL M M A.

M A# __A A. 4—... A A____. A..—

.__._.._,. w—w “... w—W‘.’ ——-v—v —- . v—v

5.02. 0.52332 3.8537 13.00 1.13309

5.32 0.1.53: 3.1.01 12.00 1.03135

6.5:? 0.341233 3 .015 10 .70 1.02933

7.19 0.37372 2.730 9.000 . 0.9053

7.91 0.33227 2.327 8.000 3.0

8.67 0.29233 2.1365 7.57:. 0.87933

8
!
:

3
.
3
:
;

a
m
t
-
L
o
w
“

8

A“. ...M A __. u ‘4

.w rv—‘w w—w—W—v—w—v w wwt w

1. . 0.72. t 0.1.7 x lo’mm.“ a 1.1.6 2 0.08 x 10 m.
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7.3.23.3. 2.1

BEQTTGSITITI G? mmm'W’"TG‘JM PJams

I}; 0&1” IMO;It“;mud”I136 A155: 0.16

 

  

 

   

1., I: 17.03 m. ' P a mam-anon :1./l)

.0 . 0.2733 Pu I mmtmtion mkrity)

P0 . 6.809 3J1 . 2.390 x 10...mm 0 .- 7.10.: (mm)

8073910 I m. 10: 1J1 G On 103 an t _

1 2.88 0.77132 5.638 1.999 0.29385 15

3 3.92 0.63792 b.3343 1.6532 0.23.331 30

3 2..82 0.51.815 b.7303. 1.2.20 0.13229 L5

3. 5.0g 0.1.7916 3.500 1.210. 0.33377 60

s 6.85 0.39552, 2.889 1.02:. 0.1030 7s

 

 

kam:o.o9x10"m." .. 1.01.20.15x10

h; .... ...

 

*7 wwmwv—ww
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1.. 3.8.85 _ P u “an 341)

. a 0.11;; .. rat-W Mt)

1,-6.01m-3o.55xm .1:! 1 cit-(m)

...-.1. In. Inn/x P 1.1110. ugrpo'

 

6.18 0.1.1135 5.51 ' 20.19 1.56510

$.11. am 5.21 25.61 1.2mm

1.50 am 11.61 13.56 1.11113

8.09 0.36165 my 11.18 1.33006

3.1.: 0.311109 MD! 10.82 am“
P
U
D
”

Q
S
E
X
K
I
"

‘k a 11...: t, 0.10 1 10‘s..“ - 33.6 t 0.30 x 10“...“

 



var-2141'- 7‘91. ~11 {-19 ~7~4~m may. a- 1. a W tMK‘W’W‘fi

EkNMJJQk};‘ L"; if. “Lu?kl&mié-rz. lu-Ji bunch-J. “JJ‘JA‘l-‘(W’J

m 0.133.731 TTAVRNLL‘. yr 25' t 0.1 (I)

   

 

 

 

In is 18.85; P I'- meantmtim fan/1)

a. II 0.1715 .1 Pa :- mncmtration mkwity)

f, 11427.8 ¢./l :- 12.1.3 1 10 mm is a timer (gamma)

Sample I 013. 19g 1.3/1 1’ aniO’ log P113103 t

1 2.83 1.11557 12.871 65.01 1.81298 35

2 9.21. 0.333373 3.612 18.21. 1.25102 30

3 £1.39 0.10539 .23? 5.207 0.759233 £5

1. 17.12 muss. 0.1.375 2.2.653 0.39135 60

5 17.73 0.9252. 0.31:5}. .33 , ’ 0.13733 73

“ a. *‘h" :w— *w‘ 4““ ...; Air‘” W‘A‘ ‘ 44* I"; 3W _: 2w

.3 .1J

k . 6.32 1!: 0.5 x 10 um." I: 1.05 t 0.08 x 10 m.
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w—vww WW
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2.: wtétfiA2.1.21.1...3 (Alf .3742»...Lw..v‘t....: any...»23.2.13 3.....5

IR {3:1, 135:! T~-u‘i‘-‘-

WW—«.mam

Mmoo-“w“m--m--~

Io . 13.8; 0330

a . 0.171375

2. - 22.32 s/1 - 123.3 x

A

1:"

.Ld'w;5.1,;(IA-,1. 25;

P 22./1)13d

J.3331»:

+2.1fl

P I coacJutra

t II the (:Hnu‘tus)

3"}

°(1.)

w‘n.d\1

3.1331

1325

1

 

 

 

2......13 1 cm. 103 1.:/I P 2,222.23 103 2.2128 t

1 2.2? 0.9222? 13.733. 554.221.? 1.735“ 13

,2 8.535 0.21.325 2.223 223.22. 1.:-.2372 32

3 112.2..." r1..3 1.311 9.3.2.5 0.96123 L3

3. 16 .91 0.2.2233 2 5:32 2 .22 2.22.3.1 63

5 17.63 222 ...:2 1.22:7 0.25222 15

._ ; _;;__- ;_;_;;;;;;;u;.; ___;; .;____;;;;;;___;;__;,

..A .2.

k .. 5.95+-_ a.11 a: 10”....212. .- 932 2 0.22:10 m.

2» 2...- ----u_m--m--w2:A¢-:-m 
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TESL? 31

”NAIR!” rm M I Wit. QT’A‘" “'3‘” ‘H I" ”'I

a: .‘2.lw-r J vfiWbI G’: Uhdnflzfl‘wwMi.’ NU in“. - i:I: .4

I2: 22:22E'TIAC'AEI2 ?'I016.1 (I)

1° 0 17.10 on. P 0 concentration (g./‘)

n a 0.1212 F, II concmtration (mom-21:3)

9° 0 6.2321 1J1I 2.736 x 104mm:- ‘1: '- tim (Bacon-:23)

“A A...‘ A 4 ML...“ A M ...—......“ m ...“... A -—A L“

ww L—w WWW ww— w W w ...—...

 

39mph I cm. 103 19/! 2 anlb' ' 103 Pu t

1 12.126 4.533237 6.3273 2.57? 0.123755 15

2 b.6h 0.535L8 5.237 2.5?3 0.21hfih kg

3 3.2.75 3.33351 5. "" .539 0.1.01.2"3 60

h 7.2.91 0.5221572 6.03.5 2.2485 0.33555 75

5 5.52 0.53233 5.9233 2 .32" 0.33757 90

  

 

kuL2510szloaan..n 2.10:0.20xmflu.”

 



mm: 2.2

IE'E:C£ZE?'1EITICH G? {3132323.3.’27.13.722.12?422.3% "I”’3’. 133

 

Ia . 17.10 m.

s a 0.1332

9., . 6.595 80

 

  

“my-‘3 «(p #2:!-

Izz 02.2.2.2 12-.

 

"‘ 72:3 :9: 0.1 (II)3.40....u2I1535 A;

1129

1’ II concentration (5J1)

.' Pal! commmtion (mlurity)

o 2.905 x 10 01010 t a time (22.13.1000)

 

 

 

 

m1: I cm. 3.03 1.}: 0 2,1210: . 103 ram! 0

1 h.50 0.57979 6.235 2.807 0.1.2.39 15

2 1.63 0.56275 6.22.5 2.75.2 03* :32. 30

3 2.50 52170 5.122. 2.710 0.2.3291 1.5

b 14.95 0.573339 5.975 2.5-2.1. 0.1.2226 60

s 5.07 0.527229 5.852. 2.59 0.2.1330 73

6 5.21 0.51515 5.7229 . .2332; 0.2.0333. 90

 w FL.-

k . 1.3:. : 0.13 x 10"mm.“ . 1.91 :2 0.25 x mflm.
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112 0.2.2233: 1:312:231023-3 AT 75 t 0.1 “

W1:- “3‘: ”:LZEL ‘3: 2“?"W2fmf’w : 3': 93:33

1° C 17.10 023. P I commtration 25/1)

I. a 0.1332 J Pu II ammunition :mhritgr)

2.. 6.12.2. :Jiamleo mlnr 0 nun. (mm)

3:02:31. I an. 10: m r Pn:10' 10¢ 03x10! t

1 5.00 0.533203 5.927 3.12329 0-3339? 15

2 S.13 0.513237 5 .757 2 .379 0.37539 30

3 5 .Lo 0.50061 5 .533 2.295 0.35037 L3

2: 5.62 0.128326 5.353.; 2.23.? 0.33.57? 60

5 5.530 0.125215 5' .129 2.113 0.32513 75

W“ “w :3: “:n r... ;x__ w... :::_,w===

.1 .1

k u 2.35 t 0.1:. :10" mm. - 3.96 t 0.23 x 10 m.

_ _.._ ... .__ _.__._ m A...“ m.‘
fl WV... ‘32...- fiwfiwwvww wit 
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Want. .5

11225.22 29

2...: CF 333......53’

In an:133.] TT211‘»:$un..qu A? 55 t 0-1

”F?” a,n

“H “0:!iii»!m 12mm 2::
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w

_ P I conrz..-ntz'ation gab/l)

“-—.....—rev--...-:2:

 

 

a. a 0 912 Pn '- 0021030thon wokrifiy)

P, a 6.1.525 g./l . 2.3.3 3 10.802013: in . tine! (minutes)

m1. 1 0:0. lo: 10/1 P anlo‘ . 103 anlo’ 0

I ' w “ MA .... w “.....‘fl. ii: A ““ “" =2: :2

1 1.20 0.60975 6.378 2.51.1 0.31228; 15

2 12.238 0.623156 6.2522 2A7? 0.39393 30

3 12.35 0.59651 6.2.?! ' .1253 0.39;?23 125

h 1‘ 0 £65 0.}:~14all 6.113 2 0:46? 0.3311.3 60

5' lug-’2 0.37735 6.62.5 2.380 0.375323 75:

6 L60 0.537623. 5.955: 2.31.8 0.37070 90
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TABLE 50

EECCJ’iPQ3ITIC‘fl CF 1313C.’L’"L“1‘‘33"?1’1P-'2KE.3

IN CALab“ T5F1A\hfladsr=3 AT 70 t 0010(1)

 

 Ww‘- “:38

Io I 17.10 on. P a concentration (g./l)

s u 0.1:? ’n - mmtraticn (mm..ty)

P. - 6.115 3J1 . 2.1408 x 10"mom- 2. a an. (minntao)

 

amplo I on. 103 10/: 2 ram)! 103 73110. t

M. ......“ ##4##“...—

w W w __.... W _ ———.__.—_._v.

1 24.654 0.555% 5.925 2.333 0.36791 15

2 1.80 0.55.7176 5 .772 2.272 0.35631 30

3 15.98 0.53577 5.(“2. 2.236 0.31.351 1.5

h 5.12 0.52373 5 .238 2.157 0.33335 60

S 5.30 0.523872 5.321 2.095 0.32118 75

6 5.1.8 0.1.9132 5.170 2.035 0.30355 90

‘— w .7 fl“ *—

k al.83go.09x10"m. - Lassogsxm“

~wt—V ...fi— :1 w “w 7—7 *— ._7 WW
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53302$033133} Ci" 5:382:35?flit}:”5.037310 ”C". 7'13

I}; Linn—JVo 1;».uh3.1L:LIL:- 6’3»? la 2‘; 0.1 (II)

_
...; ~——-— ——“‘ 5;:

10.17.10 on. P o omwmtmtion (3J1)

a. . 0.1912 P“ . emcmtmtion (:nomrity)

Po . 5.51.3 ¢./1. II 2.179 x 10.:molar t 0 $1.33 (ramtoa)

S'amplo I on. lo: 10/1 P mm! " log rune! t

1 5.20 0.51700 . 5.1408 2 .129 0.33318 15

2 5.112 0.139900 5.232) 2.055 5.31231 30

3 5.60 0.2.3131 5.071 1.995 0.30015 2.5

h 5.75 0.1.7253 15.943 1.93.6 0.259113 60

5 5 .93.: 0 .1592]. l; .5533 1.591 . ‘ 0 .27 5.39 75

6 6.12 0.1.2.525 5.553 1.838 ’ 0.25535 90

 

k- 1.90 i 0.09 x m‘m.“ - 3.17 t 0.12 x 10.5“.“
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DECOISP'CIl‘iITIOH OF BISCYCLOI’F.“a”33.21833. P330131...

m 05.33% 73311153210.12.. AT 73 t; 0.1

Wv

__ Mu ......LA A. _. “m
_ ... .....mw ... 1”

IO I- 17.10 on. P II concentrators éng)

o 0 0.1912 Pa 0 concentration mohrity)

Po II 5.!196 3J1 «- 2.1511 1 104110111- 1 :- tine (211mm)

 
 

  

 ———1—— ———- *1— “, . —v.

3.6.1. I on. 10: 16/1 2 2,.me 103 2510' t

“A __ A 4—. M

~— w W‘— w ~— “ w “v WW ....vww —p— w—v—

 

 

1 5.10 0.50061 5.23? 2.062 0.31.29 15

2 5.61. 0.1.6172 5.039 1.932. 0.29735 30

3 5.92 0.16066 6.019 1.897 0.2730? 1.5

u 6.20 0.1.1.051 6.609 1.615 0.25860 60

s 6.50 0.1.2009 6.392. 1.730 0.23005 75

6 6.76 0.2.0305 14.216 1.660 0.22011 90

k - 2.9:. t 0.11 x 1t:1“‘mim."1 . 1.91 t 0.31 x m"»:.”

WW “WW—.... m 
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BECQEPOSIT‘IOEX w 01361010213010.1031}. P16111333

IE (36.18331 TESACEEJRILEE 111' 60 i 0.1

E j— 1* ¢+‘:_“-5{=5—-—' T“: ‘?w ..z‘-..‘ “1:: A}: .353

In 0 131.51. on. P II concentration 23.)”

o In 0.15102 Pu II concentration mkrity)

P9 0 3.8;}? all I1.35 x 10“W t I tin. (mun)

3.391. I on. log 1.]: r anm' 10; runs). t

1 11.35 0.522916 3.730 1.323 0.12155 60

2 11.70 0.1.3933 3 .1190 1.238 0.09272 1.20

3 11.83 0.1177168 3.1.06 1.2203 0.03287 1.30

h 5.20 .’ ’..543 3.17? 1.127 0.0.3.93 21.0

5 5.57 0.1.2305 3.020 1.071 0.02979 sec

___ A _ ....-. ...

k a 5.16 t 0.13 a: 104m.“ 0 1.03 t 0.12 1: 1.0.5300.

A
._‘... ____‘ ... A- Ahab-... _.__-
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2636.6:"2.

"EITIGN 0F 31.)???»wfiTfim 3.011%.

cm?01:13:21 1'1':(”TWE" 11' 70 + 0.1 (I)

 

1., I- 111.82: P I montmtion (g./1)

o :- 0.1002 Pa 0 concentration (0010:1129)

P, I 11.060 ¢./1- 1.1150 x 10'.11010.1- 0“ :- 1.10: (minutes)

_.._._ ...—L ‘— AA A. H ‘#____.A_.#_!_

500010 I m. 103 10/1 2 2,,110' 10g an10’ 0

 

1 1.03 0.55612 3.96: 1.1.0: 0.11.629 15

2 1.13 0.61660 3.891 1.360 0.13960 30

3 1.30 0.92796 3.756 1.339 0.12626 15

1. 2.08 0.61015 3.639 1.290 0.11059 60

s 1.60 0.1.9067 3.5.. 1.261 + 0.10072 75
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Figure 11. Plot of log k versus l/T for the Decomposition l

of Bis cy010pr0panefom1yl Peroxide.
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Figure 12. Plot of log k versus 1/'r for the. ercmposition

of Biacyclobutanefomyl Peroxide.
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Figure 1h. Plot of log k versus l/T for the Decomposition

of Biscyolohexanerormyl Peroxide.
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Figure 17. Plot of leg k versus 1/1‘ for the Decomposition

of Bisq'clobutaneacetyl Peroxide.
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F gure 19. Plot of log k versus l/T for the Decompositiun
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Figure 19. Plot of log k versus l/T for the Decomposition

of Biscyclohexaneacetji Peroxide.
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