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149 / 

affo~,~ a clP.ar, colou:-less 1.ic;uid lthich consisted of tw:"> m."3jo!" 
I . 

~r:rnp:)UIJ!S (ca. 4::!. ratio by" v;1c). '!'he major portion was seP3rated hy 

prer:arativ~ ~c a'"ld affo,rded a 
1

H spectrum consiste:1t wHh cis,cis-

. . 136 
l, 3-cyclononadiene. .· 

cc-29: 1iJ Mt (90 MHz): £, = 1.53 (m, 6H), 2.13 (m, 4H). 5.44-6.00 

(m, 4H); 
-] r. 

IR (neat/cm ) : 3054(s), 3003(s), 2920(s), 2856(s). 2688(w), 

1745(w), 1708(w), 1636(m), 1478(m), 1458(s), 1443(s), 1354(w), 

1280(w), 1089(m),·10§1(m), 978(m)., 878(m), B43(m), 815(m), 768(s), 

733(s), 707(m), 661(s), 607(w), 584(w); 

MS: M/e(I) = 122(28), 107(17),,, 93(51), 81(71), 80(68), 79(100), 

67(47), 53(27), 41(39), 39(50}. 

Cis,'trans-1,3-cyclananadi~ (ct-29) was p:oe~a:-ed by the p')':'olys::.s of 

t! 
cis-bicyclo [ 5. 2. OJ ?;.0!1-8-e!"le, c-!. Cis-:! ( 0. 2g ,. a. 00! 6::-:ol) was sealed in 

a ::.J 4ir. o.d. glass tu!:ie folla-Jing a degassing p:::-oc~re of three 

freeze/p,:.~/thaw cycles, a:1d placed in a:1 oil<bath {19~) fo:- lh. \!;ic 

a.--:al ysis ( colur:m a) :::-evealed the p:-eser.ce of t....o canpo:1ents in the 

p</rolysis r..::.xture, one of which was crireacted ('66%). The other 

c~poner.t was i~olated l:1; s~i-preparative \J?C (column g-, injector temp. 

= 12dt, detector tenp. = 15cff::,. oven temp. 
1

= 9dt) £identified as 

cis,tra:is-1,3-cyclo~iene (ct-29) on the basis of jts 
1

H NMR and n,ass 

spectra.· 

ct-29: · 1ii R-R (90. MHz): l; = ·'.!c.56 (br s, 6H), 2.27 (br s,(3Hl, 

5.58-6.00 (m, 2H), 6.17 (d, 2H); . 
• 

MS: M/e(I) = 122{:!4), 107(13), 94(18), 93(42), 91(16), 81 (54). 

80(60), 79(100), 77(30), 67(49), 53(20), 41{29), 39(35). 

'. 
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E- and Z-2,4-d1methy1-2,4-heKadiene (E- and z-ru. Tr:!prerf\ptnsphi~e 
-\4 

(~le;, 0.042 mol) a ... ""'._d ethyl brcr:iide (6g, 0.047 mol), W;!t'e dissolved in dry 

benze~e (25...ri) Tn ·a 50mL round-bottan~ fla5k eq.1ipped with an efficient 

refl~ condenser a~d magnetic stirrer. The mixture was reflUY.ed for 24h, 

coo{~, filtered, arrl driedrin •Jacuo to affoi;d a white solid that was 

idenhfied as ethy-Hripre~ylpmsproniurn bromide on the basis of its 1P. · 

~ spe~rum (\l.2g, 0.029 fl10l, yield 69%). 
v 

1H ~ (90~Hz): ~ = 7.77 (s broad, 15H), 3.83 (m, 2H), 1.41 (dt, 3H). 

Sodium hydr.:!de ( 0.8g, 0.033mol) a,n:1 dry dimethylSUlfoxide ("10 mL, 

distilled from bari~oxide) were placed in a lOOmL, two-necked, raund­

tx:>ttorred flask equipped with a reflux condenser, ma91"1etic stirrer, gas 

ir..let, ard ad:ii tion fun.'1e1. The mixture was heated under a nitrogen 

·at::iospreri at B5C •..mti J gas evolution ceased ( c;:a. 45min) arrl then cooled 
t 

to room tE>n;,erature. ~thyl t::-iprenyl;;,mspronium bromide { 9g, o. 023 :r.101} 

1,ras dissolvecLin wa::-::: Dr-50 (30 mL) arrl ad::ed dro;wise over 2Dmin. The 
... 

ora:--c;;e-colou~ed reactior. mixt~e was stirred. =o~ lh at room ter:;,erat'..!!"e 

arr. '::eat ~esi tyl oxide ( 2. 3g. 0. 024 r.iol} was ad::ed dro~ise m,e::- 20mi;1. , 

affordi:-.g a nilky white !':'lixture which was stir:-ed over:i.ight at room terrp-

~rat'U!"e. ':'hei resulting r..ixture was filtered through Celite, poured ir:.to 

water ( 50 mL) , a:1d extracted with pentane ( 5 x 25mL) • The extracts W:! re 

i,.ashed with a.150/water ( 1: 1 ratio), water (50 mL), saturated b:-ine ( 50 

mL), ard dried over anhydrous sodium sulfate. The filtered ext_racts we:-e 

slowly dist!;Jed t~ renove the solve:-lt. Bultrto-bulb distillation ( ca. 
r-

0. 2mm Hg) of t:1e ?"eSidoo afforded a mixture 'a-f"-E- and Z-.&3 jsorrers as 

clear, colourless liquids.~ienes E- and.Z-'3 (0.47g, 0.0043mol, yield 

18%) ~ isolated as a mlxture ~ seni-prep:t'rati-ve vpc on column f. . 

~· 



~ 
Ser:nration and further p.1rificati1Jn under the s<:1me condition~ (injector 

: !i .1 

tenp. = 1201::, detector t~p. = 16o't) afford,~ each isaner in >99% 

pJ:-i ty. ' ,, 

E-43: 
1
H tl-1R (500~Hz) in CDCJ3: ~ = 5.61 (br s, 

6 . 9 p.z , l H) , ] . 7 4 ( s , 3H) , 1 . 73 ( s , 3H) , 1 . 69 ( s , 

6.9 Hz, 3H); 

,, 

HI), 

3H) 

• 

5.29 {q, 

].65 (d, 

. _, 
IR (neat, cm~): 3020(s), 2967(s), 2922(s), 2862(s), 1656(w), 

.\ 

1445(s),·1374(m), 1182(w), 1Q52(w), 857(s), 772(w), 511(w); 

M:>: 'M/e(I) = 110 (36), 95, _(l'oO), 81 (17), 77 (13), 67 (64), 55 

( 59: , 53 ( 32) , 41 ( 53 rt -39 ( 50, , 21 ( 34 i . 

Exact mass: Calculated !.'or CBH14, 1.10.1116; f0'.:..'1d l,_0.1088; 

W ( cyclohe>:a..--:e) : >... = 232nm ( t= 10. 1ooi. max 

J :,. 

J = 

I 

Z-43: 
1

H ~ (500MHz) .in CDCl3: O = 5.54 (br 5, 1::), 5.26 (q, :r =· 

6.BHz, !HJ, 1.76 (5,.3H), 1.70 (br5, 3H), 1.56 {s,1P.), :!..4R (d, 

J ;;;;; 6 • 8 Hz I 3P.' ; _, 
· IR (r..eat, ar. 4

):-3020(s), 2966(5), 2922(5), 2863(s), 266l(w), 
10

1625(w) I 1446(5) 1 ~85(rn) 1• 1206(w) I 1185(w) I 1035(rr.) I 824(m) I 

783{m), 554(w); 

MS: M/e(I) = 110 (57), 95 (100), 81 (20), 77 (21), 67 (61), 55 
I 

(43), 53 (23), 41 (35), 39 (32), 27 (19};' 

~ mass: Calculated for ,C8H14,. 110.1116; found 110.1087; 

UV (cyclohex.a"le): A == 217nm ( E= 6800). max 

.... 
E-2,3-d:imethyl-2,4-hexadieoe (E-44). Propyne (ca.SmL, 0.083 mole) was 

! 
cor.de:1.Sed ipto a dry ic~/acetone trap arrl transferred into 70n)L anhydrous 

-
ether i:1 a 250ru. two-necked, ~-oottorred flask_ equipped with magnet!c 

5t.::-::--e!", d:-\' .:ce co~e!"'.se!", the~rrete:::- arrl gas i:ilet at -7f3C. 

( 

( 



• 
() 

react10;1 mi,~turc wa::; c'.:.!.rred at -78C for lh, and then 3-methyl-2-

oo ta.,on.e ( 6g. O. 07 lm.o{J ~ irided dropwise w1 th stirr 1ng. The react 10:1 

mixture wan allcwed to warm to rocr.: ter.iperature and then stirred tor 

aeveral hour&. Tile mixture was then poured into a saturated aqueous 

anm:mium chloride solut.10:1 ( 30 mLJ and extracted 1wi th ether ( 3 x 25mL). 

The extracts \.'.!ere washed with water (lO·rn!..), saturated brine (10 mL) and 

tin.ally dried ov-,:r a'"lhyctrous soo.ium 5Uli:nate. The filtered extracts 'll.e~e 

distilled to remove the solvent a.~d then tulb-to-tulb distilled under .. 
vacuum (ca. 0.2mm H:JJ to yield a cleat, colourlec-...s liquid (5g, 0.04mol. 

56%) identified as 4,5-dimethylhex-2-yn-4-ol on the tasis of its 1H NMR, 

IR~ and rna.sn spectra . 

1u ~ (90MHz): 6 = 1 :8 (rn, 4H), 1.35 (s, 3P.}, 0~95 dd,6H); 
-1 m (an } : 3440(s broad;, 2970(s), 2920(s), 2880 s , 2250lw), 

1460(:r.:, 1445(r.;), :!.365(S); 

MS: M/e(I) = 126(1), 125(.:!.), .:!.!.:!.(34), ~;)9), 91(8), 84(45), 

83(100), 81(2.<,), 77(12), 69(19), 67(27), 65(14), 5~(2:!.), 53(1~). 

The a.!.kyr·.ol ( 2. 7g; O .021 mol), I.ind.la:- catalyst ( 0.08g) a.~ a."'o::y±ous. 

ether (25 mL) were place<: into a lOOmL t\oo-necked, round-oottaned flask -~-· 
equipped with ma;netic stirrer-and hydrogenated at l atr. for 7!1.. The 

reaction mixture was filtered through Celite a:1d the solven~ was 

distilled to afford a clear, colourless liquid that was ider.tified as Z-

4,5-dimethylhex-2--en-4-ol (2.3g, 0.0185nx:>l, yield 87%) on the l::asis of 

its 1
~ N-1R spectrum. 

1u ~ (9r~.MHz): 6 = 5.45 (m, 2H), 1.66 (d, 3H), 1.75 (m, lH), 

L 30 ( s ; r) , 0. 90 ( d.' 6H) . 

The alkenol ( . 75:nol) , propionic anhyd!-ide. ( 5 mL) , and a grain of 

iodine were a lOmL rourxi oottc:m flask equipped with a reflux 
. . 0 

The mixture was stirred.at ca. 120C for 
:.· 



poured 1r1to •;th,.•r ( l!:J mL). Tlv~ ~;olution w-.1:::; w.-.c:;tu.x.l wlth r;,1tur.-1ted 

;.1queour, tJj c.:trbon.::ite ( J x 25mL). Wilter ( 20 mL). dried over anhycirot~J 

~;od: um suHu tt:•. ~ur.l t 11 tercel. The ~iol ution was nlowl y dict1 l led to 

4 I 

rcnovc the solvent ard then bu.lb-to-bulb distill~ under vacuum {0.2rrun t-

Hg) to y.ield a clear, colourless liquid. Vp:; anal ysiG of the l Hpl.id 
,/ 

(column a) sho\l.ed it to contain one major product, which war; isolated by 

semi-rpreparative vp:: (column f, injector terrp. = 12&. detector temp. 

not, oven telll). = gcft:;) . Diene E-44 was obtained in >99% purity by 

turther vpc µ.irifrcation on column f (0.63g, 70% yield fran the alkenol). 

The dien.e exhibited spectral features similar to those previow:;ly 

104 
reported. 

E-44; ~ ~ :500 ~Hz): 5 = 6.:rn (d, J = 15-.BHz, !Hl, 5.47 (dq, J 

= 15.~1, 6.8 :-1.z, 1~), 1.77 {r.1, 6P.}, 1.74 (5, 3H), 1.69 {s, 3H}; 
-1 ..._ 

IR (neat, c::n }: 36~0(s), 2919(s), 2862(5), 1446(m), 1375(m), 

1142{w). 105l(w), 1005(w), 956(sJ, 78l(w) ;MS: M/e( It = 110 (58), 

.95 (100), 81 (13), 77 {10), 67 (49), 55 (34), 53 (16), 41 (37), 39 

( 28) , 27 ( 14) ; 

Exact mass: Calculated for Ci,1f 14 • 110.1116; found 110.1087; 

'fN (cyclohexane): :,max= 241nm ( t= 21,250).. 1 
Z-2,3~thyl-2,4-hexcd1ene (Z-44). was synthesized by ph:>tolysis 

. ..-..,,, " ~ 

deoxygenated pentane (30mL) solution of'E--44 

Rayonet reactor fitted with ten 254nm larrps. Irra:Uation of the O .12M 

solution for 5h yielded a mixture ~f E-:',4 anq Z--44 along with one other 

minor prod..ict. The penta:ne was ren~ by slew distillation and the 

concentrated µiotolysate was, b..llb-to-tulb distilled under vat;UUm (ca. 

C. 2:mr, ~) . Diene ~-44 was separated. cleaf y from the ot'ler -car.pounds ?Y 

ser..:-:;:irej?a:-ati•Je •.rµ; 1:S:!.:-.g col~ (c) arrl !.!.r.a.Jly obtained 1n >_99% purity 

/ 



) 

c 

J 
.1t·t1:c•r turt:h•lr vpc p..iri t 1c;at1on with ~he :;.:.une column. Tiic diene exhib1 ted 

104 !:;pectr.:il tcaturc::; similar to trux,e previously reported. 

Z-·H: 1it ~ (500Mlt2:}: 6 = 5.00 (br d, J:;;: 11.lHz, lll), 5.35 (dq, 

J = 11 . l , 6 . 9Hz , HI) , l . G9 ( s , 3H) , l . 6 7 ( s , 3H) , 1 • 58 ( s , 3U) , ' . 
1.5~ (ctl, J ~ 11.8, 6.9Hz, 3H); 

-m (neat, an-
1
): 3004(n), 2920(s), 2863(s}, 1444(m), 1405(w), 

1372(m), 1156(w), 1124(w), 930(m), 735(m), 713(m}; 

t-5: M/e(I) = 110 (75), 95 (100), 81 (14), 77 (11), 67 (55), 55 

(38), 53 (20), 41 (40), 39 (28),'27 (16); 

EKact mass: Calculated for cs1114 , 110.1116: found 

UV ( cyclohexa:'le) : Amax = 223nm ( ~ 500) . 

1 . ~ ~ i~ 
E,:- and E,Z-ethylidenecycl~ (E,E- and E,Z-31). 81 

' 

110.1090; 

Vinylcyclohexa?"Y2' 

( lOg, 0.093 mol) a'1d potassium t-ootoxide (5.6g, 0.050 mol) ~re c:dded to 

d!"'f dimethylsulfoxide (30 mL, dist{iled fran l:arium oxide) in a lOOmL 

twJ-necked, round-bottaned flask equipped with a r flux condenser, 

~netic stirrer, gas inle,f tube and therno,eter. The nuxtur 

stirred for 20h at 85C un::ter a dry nitrogen :-mosi:oere, then poured into 

water (50 mL) a'1d extracted with ether (3 x 50mL). The extracts \'ere 

~hed with water (2 x 50mL), dried over magnesium sulfate, and filtered. 

The solvent was evaporated on the rotary evaporator and the remaining 

clear, colourless tlquid was distilled under a N
2 

at:nx:>spl"Ere to rid the 

mixture of lON boili~,in'purities. The renaining material g:ive a canplex 
-

1 H NMR spcct~.; vp:; aralysis of the liquid (colurn:i a) revealed the 

presence of two :raj or products (ca. -,rn; 60 :::-atjo) . The 1H NMR spectrum was 

. I 

co~.sistent with the prev.1ously reported spectrum of the tw::> unseµ3rated 

. 81 1scr.:ers. 

~ N'R (90.MP.z): 1.6 (d) an:l 1.75-2.45 (m) (9H coni::linecl), 5.2 (q, 
I ' 

lH). 5.53-5.95 (::'I, lHJ, 6.07 (d, lH), 6.47 (d, lH). 



The doublets at 6. 07 a'1.d 6. 4 7PID ~re ten ta ti vel y assig:,ed to the 

resonances of the proton at C2 on, the ring for E,Z- and Z,Z-31 

respectively. The isaners were separated by semi-preparative vpc using 
0 0 

columns f and g (injector temp. c: 120C, detector temp:= 170C, oven 

temp.= SOC) and obtained ln >90% isaneric p.1rity. 

5. 5 Solution W Absot-pt1cn St\nies 

0 
All spectra were reco:-ded in deaxygenated (bubbling Ar, 23C) 

cyclohexane (Burdick & Jackson) solution usin;:1 1Suprasil optical cells ., 

(0.1 cm path length) at room temperature. The spectra were corrected for 

solvent absorptio.. in each case by plac::ig an optically matched cell 

containing the solve t in the refe!"'e:1ce bea-n. 

~.6 Pb::)tolysis of 

Photochemical ::-iments er.;,loyed a lCM Osrar:i HNS lOW/U OZ low 

presS"..lI'e mercu..ry lamp ( 185 + 254:-m:), a 16W Philips 93106E Zn resonance 

lamp (214nm), or the pulses (193nm, ca. lOns, 20-lOOrnJ, 0.5 - 1 Hz 

repetition rate) from a Lumonics TE-861M excimer laser filled with an 
c 

argon/fluorine/helium mixture. Toe low pressure mercury am zinc 

resonance lamps were given a 20 min warmup period before each experiment 

. ~---' ,,. arrl cooled with a stream of nit~. T,he low pressure Mercury am zinc 
..... 

resonarci lamps were surrourxled by a metal case which 1ncorfk,rated a l" 

port to cpntain the sample cell (arrl in the case of the low pressure 

mercury lamp, a filter). 
. JJ>. 

The filter ckns1sted·of a 25 x 3zm1 L1F disc 
I 

I 

(P.a..""Shaw VT.N grade) which had bee::. ir:-adiated with ca. 1. 7 Mrad of 

".,.._,..a~ ~ ~ - SOCo S'"".!'!"Ce • ••• g~a~.o:i •• ~ma ~--- The trans::l.!ttance spectrum of t.11.e ~.ilter .-· 

., 



, 

lb& 
.. 

wa:.:; mon1 tort."Ci clCY.Jely during rnotolysio experiments as the tr.msmi ttance 

at 254nm tend:.:; t:o i:-1cr1)iJ.SC Glcwly after prblonged exposure' to the light 

t:ran a lO'J pressure mercury larrp. I'! freshly prep:ired filter typically 

has an optical density of ca. 0.5 at 1B5nm and ca. 5 at 254run. 

All irradiations at roan temperat:ure ~re carried out in 0.01-

0.05M solutions of the cyclohltene in either pentane, cyclohexane, or 

2,2,4-trimeth.,:y1pentane. Solutions ~re 1eoxygenated before use DI ,~ .. . --
rubbling dry nitrogen or argon through cooled (ca. dt:} solutions for 15 

min. In all runs, the sarrple was agitated during p,.otolysis with 'a small 

magnetic stirrer. 

Photolyses were carried out at ambient tenperature (ca. 23C) in 

10 x 25mm cylindrical 5'upracil quartz UV cells (Hellma). Preparative 

pootolyses were carried out in recta[YJUlar cells (10 mL volume) 

constructed from 10 x 20mm rectargular SUprasil quartz tubing (Vitro 

Dynamics) at ca. 23't using the 193nm output of the excimer laser. 

PhotoJyses were _generally carried to 1-3% co:wersion with aliqmts 

being withdrawn at suitable time~interva.ls for vp: analysis. Relative 

prod'.ict yields ~re deter:':".ined frdn the slopes of concentration versus 

time plots constructed for:a11 canponents of the mixture relative to an 

internal standard. ~lative detector responses·~re ~lib?ated for all 

identified products using a few standard solutions made up fran authentic 
,.. ! .. __ /'" 

---sarrples. All conc~n'tration~ time plots \'ere linear. 



./ 5. 7 LoJ Temperature' ~tolyses 

.,. 

Pho1.nly~.e~; at 77K wen· Gtr!"h!Ci out 1n d(~a:'.~r;"d (bubbl.tnq /\r, lh 

::ih) '.1·-mr:thylbutart" / cyclnpcntarv• (4: l -raUo) GoluUon::; conta.1nPd 1n 

S·,1p,~.:1 rpn:-tz a1vctt'@t 10.3 x(o.7 cm) in o Supra.Gil quartz dew:ir. 

:,1Cjt:..::rl r.i trogen .was used as the coolant. The O. 02M cyclobutene soJut1ol"l!1 

r l 93r.ir.) . ~e rel at .i ve y.~e lds of products were detenn.ined. by vp::; from 

s.:~CJ-~e-po.i:,t dete:m:!.r.atio!".S aftB!' 3-5% convers.io~. The resu.!ts repre~.ent 

!:he .:r:erage of. ThD or three ex;-,eriment:s, each o: w~ich was a:1a.!yzed at 

0 
least twice. 

5.8 Irradiation of Dienes 

The pmtostatio:1ary states for direct ds. t:-ars-ph:Jto.isom~r.iz.:1t:lo:-1 

of 29, 31 , 43, a--id 44 were determi!'l"'Cl at 254nm using l-4 Rffi 254 run lamp:; 

i:-1 a Sr.ir!.ivrtSan-Griffin Photochemical Reactor (Rayonet) model RFR 100. 
. \ 

, The i~adiatfo!1S ~esre carried out in pentare (0.02-0.05M .i:n die:ie) 
' 

soJution..1 co:1.ta.ined in ?rmn quartz tures arrl were previously deoxygenated 

(bubblik, N
2 

or Ar, o't). The Ra~net reactor was used in ;:onjunct.ion 

with a r.ie!'ry-go-round apparatus in order to frracliate all samples equal Jy 

arrl simul ta~ly. The formatiCT1 of products was ..irni to!"ed by 

ara1ytka1 vp:; .an:! recorded as cor.cent::-at!or. vs. time ?lots !:1 o!'der to 

. 
dete~ine the ph:>tostatio.,ary state ( in t!'le case of d~enes 43 a:1d « J or 

relative caa::tun yields fa:- isar.e:::-izatio:1 (a5 dete:::-rni:1ed ir:. the cac;e of . . 

c.ienes 29 a:1-d 31: . The ?h:ltostatio::--.a::::""/ states we-e, a?:)roac!:ed from '::x::lth 

di!"ectio-:-.s. 



.. 

t 

1 
5.9 Quantum Yield Deteq:ninations at 185hm 

j 

15fl 

C)ll,rntum y1,?.1d!; werP dPternined ur,.tnq the ci!; -> tram-cyr,Jooctene 

7fl ' 79 . rd I h f 2 d 3 1 :H:t!r.0rr,:,te!' ;:it 185:-::n, a ~n t. P c;isr~ o · a'l _, a~f,0 a.t- 193r.m. 
,; 

~1r:.' q.1a."1~rt. yields of proddctn ~re detennined after calculating the 
t- ' 

lig!-:t flt::< frel!-~a concentration vs. time plot for the formation of tra:-is-
J • 

<:::' 
cycloocte:1e f!'a:i the cis-isoner. Photolyses ~re coru:::.Jctec. concurrently 

111.i t~ t~1:.> su.'1strate a·~ interest, using approximately matched cells and 

al t:er:.at:e.ly i:-r.'ldiating the soostrate and actincrr:eter solutions ~for 
d' \' 

identical, short periods of time. The actincr.ieter solutio:1S ~re 

" co:.sta'1tly agitated during the· ilir~iation periods 'oy a small !Tla]netic 

~r. Generally the concentration of the actinaneter was rncde 

identical to that of the substrate and was considered optically dense 
. 

(optical density »2.0 abs.units). The progress of cis -> trans isoner-
, ') 

ization of. cyclooctene was monitored 'of analytical vpc using column d 

''\. 
( injector" tenp. = 1001::, oven temp. = SOC, detector tanp. = 2odt) . The 

(" 

re!>ponse of the flame 1,ionization detector was calibrated for trans­
.[" 
~ , 

cyr.loocte~e using cis-cycloocter.e which has a retention time o~ the. 

eel::":':: ql:.i~e close to /he t:-ars-isore!". A •mlue of 0.32 + 0.02 was 

e:-:ployed for t~e actiruI.1etric qua:1tum yield. 79 

·-. 

) 
' 

I 

) 
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APPENDIX A 

~ 
calculatim of the partiticnlng ca:JBtants for the decay ot c--, t-_L s-cin 
and s-trans ct-~ arxl ,cyclopc-opvlcarbJ.nvl diradicaloid intl!rmed.1.ates. 

\ . . 
~ ~-

A 8 c 
Reactim Schemes involved: 

---A 

D 
r 

~---.... e 

-l~ "'i ":",.---..... c 

;f?• 
D 

· @ tt Cs-els> 
~~ 

A 

~ ct <s-trans) 

~tt Cs-trans> 

B . t 

~ct (s-cis) 

~ct 

c 

~cc 

J\~cc 
D • ..,...; 

~ct 

Cs-els) 

Cs-trans> 

Cs-els> .,,.,,.---

Cs-trans> 

' ' 



ca.lculatialS: 

calculation of partitioning consta r)ts for A a rd Dusi ng : 
(1) the results of the direct diene ph:::>to!:.orreriz.ution arrl (2) the 
results of the direct Ei'lotoisanerization of c- and t-.!· 

( 1) 
..\ 

fran direct diene µ,.otoisanerization: 

" ~tt ~A-------· ct ct ~0-------­
~cc 

¢ct ->tt = 0.18 =ca C = 0 . 18/ a 

~ = 0.29 = (1-C) d Y'ct ->cc 

, 

l 
0.18 d 

a;:----
d - 0.29 ,~ 

C = (d-0.29) / d 

(2) from direct protolysis of c-!: 

~tt 

c.-J_~ 
, cc 

A a . 
-------- = 3. 5 
d ( l - Al 

r 

~tt 

A 

~ct 

~ · 
D 

~cc 

(4)----. 

,, 

) 

/ 

.. 

) ~l 
( 2) 

(3) 

3.5 

6 

1 . 

3.5 d 

., 

a=------
A (1 - a)+ {1-A) fl-d) 

d ( 1-A) 

' = 6.0 

1' ._{10.5 d - 1) 

(5)-----' 

160 

4c-

(6) 
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E.quations (3) and (6) are canbined: 
~ 

3.5 d 0.18 d 

a -=fi= 0.29 
= ( 7) 

10.5 d - l 

-solving ford in turn lea:is to the solutions for a, A. and C: 

d = 0.52 

a= 0.41 

A= 0.82 

C = 0.44 
r 

' 
-frtm the direc.t i:notoc~istry diene 2~: 

~tt ->ct= 0 · 37 

1-b = 0.37 
b = 0.63 

.+.. > t = 0.41 '+'cc - c 

c = 0.41 

, -frorn 'the protolysis of t-,!: 

~tt 
tt-22 ---a 

~cl
0 

cc-22 
· c ct 

--c~ 

~cc 

t-1 

~tt 

----ct~B~ 

~~ct 

2.B 

2.6 

0.63 B ~ 

-----= 2.8 
0.59 (1 -B} 

... 

B = 0.72 

c 

~ cc 1 
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APPf!NOIX B 

Ultraviolet Absorptlm S{Je<;Ua ot Cyclobutenes !. - ~ 20, am 21. 
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