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l~!lB_is ·~t ·thefle t!t'tud1~~. t:be n.bso®t:A.on ban.~• ~!.\ t.he UV .. Vie1ble 

·r.-egtoa, \'it~:.tob Q~ ~~nor'-lllf.t tb.~~ to tout" in .Q.um.tmr :way be- dtv:tded . 

. tu.to two t!rp.e$. '£fl'it ton~et. wa:vo l~titjtb, t.11~az~ :to ·i1:iod~1'-'a.to intf>tw1-tr 
I I ~ ' • • , -

btuid it1 &$OOO~tlt~ ond rola t(\ll.\ otH!lptttmda ( E tliU! · ~ 'lfJ$•105.), · .10 
. ( 

ua~.l~tbed t() ·tfie ~IT~'tr&a~a11$iotl. Q:4ld tho ntber n!Ol"$ inteMe ab&or_p,:.., 

t:t~" band&. (E-m& ~ :ul~) tlt"' a;dert~a4 to -rr-n'* ~~t~i~~o•;• wbil~ 
. . . . . 

. ' 

~lOttn>1 t;o co~rii~~Ur.ltl• , tbe ·t!O.,ition ()( · i;ha: n- 1T"" b;a.nd i$ .Qltaoet . unaft*O·• 
I ' 

ted , by' t~ a.1!tl.. ~nlpa nn~l oecti~ ~·t about 440-tStl a. MO tt'OI:it-

. .fil{tfr;.t ot .til& naobanirane1•2 · nhtswa that tho t~;~r;er ·rAo t~~ thQ tint , 

11--rr"*t:tS uotl as that !J.fr'h lt)~ttcat wnvo :1.~3tb 1T-TI"*t~.tt.iOM. Jte 

t..\to ,.e~tu"rood :ozjbital o~ialtit\ting t~m, th~ t.lntibondinS -rr ~rili tal 

ot 'the aso ~:OUJP m1tl . i ~a ~Dn~r~Nl ~~ 1.10t. v0ry ou.oh a.:f.'ftlcte4 tq ·tbu 
. . 

A~tl~t) ot tbe !l%'Sl ~up.n .. Th~ 10.~0~ orbital o.t: the .Cir1lt TI-lT* 

trrul~~·t!on irt ··the o~b1t0l tlria·ints frnm 1-no D~rtm--bn·t.ion o£ the 

.h_!i~&at b;H.&dj,rlG lT ~\'J~bito.lS ot tt.~e ntYl. f:WO~~e: ®d ilflnu~ ita 

ooor~'l' lllcg-elsr de.p~nde on 'tb~ ttir,v:t @OU~:· On ·tbfb Qtlw~ bOO; the. 
. . ' -

.lowot.~ o~b1ta1 o;f ~thQ t~ TI->¥ ·tmtteii;;.o.n being a non. bondJ.ng o~bitat . •:. 

' 
·. ~u.be'\ii:tu~!lta: lilte •lU~t· ..,~Meg, •OB• •OOOll eto. ~b1Qb U$ . . 

ca.po.b~$ ~£ prot\.u.o'!;,nm l~r'&l :batilt.robritmic e.~f' ·O! · "the · TI-IT* 



trru:ud.ttooo by a~tf;.uld.!ne; tho oonJu.~tion,. m~ otten 0hift t!le· .tJ.re~ 

1T-:1T* bna\1. 1a ·th$ .aao Cflt!lf,,~Uijl~·- t;o. uooh ~ P~~r,~ot t.tm.t the •~-
. ' 

·~lri~t10. a<I!On* 'lboo~ption· to rm-1~le~6d :bY 'the t~tro:"~ .ubsot$,;gtioa •. ~hu.o• 

:14 •th11 wed v11:1.on ~on:ta,l:tn• -ooon and -~e2 grou;}G 1!1. 2 trlt!.d 4 

- :r:>oetti®s ~~n:t?ootivaly• 110 weak ab~oJJJptlon 'bood csuld< oo o})~$,rv&d . . . 

1n ·the 440..,.GO nm ~~st. on duo- t~ tbo f.>r>:C~eauoe ot etro.ng -rr -lT* 

obaO~iltion ·J.n thie re61onG., Al-mont all -tba 5-lir'J'l~o-$-f!t:t'tnol~nole 
and t!i\()i.%' d~r.i.~1t1voo invoe·t1ga,t(\d tu tho t).re$QO.t v;o:r-k. belong to 

·th!G e:lltl:!'tti~:,. nnd .no ~par.ata bMd· due to n,.. IT*' ·tmooition aoutd 

b$ ObU$'1•~, iU the!~$ e~"}t!J\pOu.n4.• 

.'£n ttl~ tlba~rtee of tiJ~ooifio- solvent ·ool..uto U\t~u~nct :.ooo ·the 

el.OCtrtm!~ il.bOO.tt[}ti li)l}. ap'lotr-~ Gf the ~0 ()O"..i[!)Ollnd$ 4<> not $h·QW 

il:-A:f· ~t~t;ntJ e()lv@nt dag.tu•-1!iil»l{]o: i1pt .. ~t frt):m (l «SmsU rod ~hti"t ol 

bOth th;) TI-n't' and n.- -rr""' b&ni!nl.•l.? • · fi.O"n$W'r• t~ :t)~$tli::We Qf •OR 

~m.tp tn ~h$ o.rtJ!:i~ ()r ·oor-e-~ ... _Q0~1t:tn.tl :reln"'!ii.vo ·to the ~o eroup 

oft()n lead' .-,t6 e ~tl:'o.ns ool\tcA·t 4epondan-t .Qbf10rotton · tJ.p~etrum 
"I 

dUJl) to .. · th~ p~1bil~:t;,r (J# • \nJ twtlrog$1. bt)na fomatiOA tW ·th• . . . . ·' . . 
~)hf:HlOlie •OH n .. rtJ/QJ! (b) A~~!\Vdre0:0AO _if.aU..tO~~,t.~~ e.• ~b@WU 
b~l«)ff(l) .. • 

Ar-N==N OH-~ Ar--NH-N::= ==o 

·' 



tt)oo (C;3o-P$'dr~one taut;;_~m:JP~.arn in t{{dJX"'ey n~o d~rt va.tiv'Qa baa btHUl 

,()tua!~~t'i 111 fWr.uat d&ta.i:t by at~rvor.'"ll i.-'itJ::,".kr.J:rr$
3
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.'4JS;fl~'ril/3h tt:w ~rJOjt·:b.tGr3, ·o.ortir .. n.ao.r:l.y 0'!""-".~1 ~~~'}U!-~:10l1.a()le 

:#-."' lfl-t:t1 i - 6 , - .,.-~)- "t l - ~r.... ''b 
~'J'U,.'-'0' l.~QWn fl)·.~ 0 l.O.tlG !;i~l':l~ - - \ 'Vu.~~~tO:t' .e.-"' l r)i'\0 ~ _· ~C"~;r~)tl•v a:~~Ol.\1-

·~iQM. op-~ot~~ of thie e:tnsa lJi' a~tO ... $,)Jrtl® b{l/Vo t.itJt ·bean. etudio(l in 

itlvwst1«4ltit'l~• flriJ,t>h~~H1in fi ... 1.~her*'l aao...a ... q_u.iilOlL."f.Olr.rt•us hn:'lto ~~ 
- . . 82 !t-ooentl:f b(\Ot:~ ~Jl7t.J~t.~~0\.1 · • tn~t tllo n:ut.l'l{):J.l~ ~tutliod t!tiQi:t" iil-o3ebttuar 

1$pQotzru. G~ • 

!n ~)rdrrr t~ h.<);VE:J n oo(}tfiil~ u.ndst'St?1n.dtnm ~;>f 1.;he Sb~~'r>ti04 

eteot;r1)n,1(} tl!leOtr~ Ot 'the -~exttt~ d$1'irJ(~t~/\"'OS:, ~"f6 hO.VG B \:U{00/2 

tsrll:)$ ot.tle~:.(l.((ttion32--56 Otl. m.o:tenul~ (IX) w.h1ob ~il¥ iXJ ~Q0-:;U'd~(l .a.s 

;thG rr:OL'tout molooule :!l;,.o~ ~~L~a:h otw li~ltt.de f.;!l' l_ji'Wi' orill. thoir 

t:'!eelva'tli~we c1.1.n. l~o- ob·tt::d.Ut.:lfl ~" mub~;;_lti~. tutit:>ll at a~-;-:J:~o~~i~te poo.:t­
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Of ·tnt1 83 :~!!)lr.)CUla,- ®bit~J ObtQil\~d bY l'+WJ."ll"· ~Otilb!UQ:~~~A Of til$ 

vatGno~ atow.o o~:~bital.~ of.! the4'~tom.e. ·15 ~ oi iT -:tw~• ·ino· 
. •.· - ' 

b_i.gheat. ooo-~p!;;Ht Ot>b:ital '14J a. TT ~14YP~ -orbitl'Al tbe lowes~ uno co......, 

~·1~ coo ~ · aleo lj)f thG -~• ~~c eltOl!fina tila:t; ~ l.O~t.lst ~o:ve. 

l..O&rrth tn~n6e tran1.9i tiori 1n. tho ~oam~- are 1ntte~ a -rr~ iT* 

t~1tton• ~hG en~~m· tt:t~~ ot t:b$ 1T •typ_e· ~:!O'e nv~ r:J!lD~l iil 

ta (!II) ~1b1le th$ AU oo"!>sfftoicntt~ ot.' the. b!ghes• ooouplC\ltl Orbital 

(Wlro) and ttl$· lo~at ·uaocot~:l:0d orbttoi '\J'JUffiO) ~ abo .. ,~ in (IV.:A) 
and (lV~)~ . +1 
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·11\i!i t~n.na:i"t'ion d~llbtty (eb.t1r~o mi~t\tion) ~f the ttrat rr-n* 

t:tu'nu:t·~ion. .1o 0hnwn tn (Vi)· il1h1ob eb~ that tha ·1ongast wave l•nsth - .. ' . . . .. . .. ' 

. . . 

t:.f4m;s1tton tn\N-»lV\l$ aoetl9 a, trMafGJl ot. olactt.i:.'lfi. charge £roo the 

~:.tu.in:~litlQ r·.ia.g, mo;t~{!) oan:i.~(~rly th~ ~t'Ota Q;m\ ca to the .~Ow· 

~.1up- :the• ~ -ti..,.at()m ge·tt;.·~n.a aonw.~b$t ~st(l):r sbu~!} ot ·the 0'leotron 

t~$llt1tatt dttri4.£~ t;ha. tl'~1t:10ll• 
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Charge mig·ration in the lowest energy 1T-:--rr* transition (in ~nits 
of 10_

3
. electron, + ve sig·n i~dicates decrease of electron density· 

on excitation and_ Vice -·versa ) . 
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~~· l;;_if!Amb~ un.a th~ir. OO!!!~l-~!)xes ·.atnJ.~lted .'4\ thi& we·~~ d1f'felr$ from 
. . 

tho ti'!f.Jl~13~te (XI) is b.'l'\1'tat£S eut>at1tuent · t1t lfJa o.nl;J t'B mld ,.~.s 

~f~:ol.~=to$) ~~d e.t (I~ tlnd o2• (L•na.•· Mtl. itt) ooo~,.)le)!;os) •. aa tatt 

~;tB th~ ol.~t1·t~n.i'l:l $·~ootra 1$ ,e~no~~ned,. ·those eU:bat1.'~uetl1l\& ean. 

be ~<'i!$()tt(lB~ fn. to~~ ot aPll~~~J.{~i.tG pertt.m'batrion$ •. 
' 

~~ 0"t»l~.ttit1CA o:t ~:a·t{):,a ~~ <la b.f !lil Gloct"O:~ ~-a1~as1ng 

stlb~ti tu~m.t 11tto -Qli or ~on oVcH.tJ.l rmultl obn~U$11 ltr~1$;- the. •t:tDJlCi­

. t:ton ·oW'l1'&1 ¢1: the ti:t~t 1T -n"¥ ·ttrQi:1f4!i.tto.n bor:au.~ .tt inVOl¥oe e 

t~M.Of~ ot olec.t~on. from ·the Ca -tl'~t.mr to too ~Q ~:ff"P• lt~ ~t~ 

_ ~~tl£.1;;~ot:t.n d(lt .. 1vst1v~e. wb~Z7~ ·tta~ ~tt'it4. te eatpee:t~d tQ have lll:C-g• 

r4-eg1.;lt1v~ oh~@J btl~u~~ ~ "tb.cr> high ~olnvttt. ~ ttn •.aruscn 
3? 38 S+ &:- . . . 

bond· ' ('~li!t. ~ C)t ·thta 1T-~tl'~u-w1t1o.a 0.00.~a1· ie e-2;gec.ted to 

Bttl*t·tw~ 1011e~tt. ~~~111'-lf(J;r.t$_,. tb0 o~~ll<»tin qu.inOl.i~olat{}. drar1V0.·t'l v~s 

a.ro u;;leeted to t~hOVl a ba;th.oeh!'omio abtft ~lt:~.t1 vt tr> tile -n1'• 
d,e.p1'V~t1wa .. It :must be ~3membered tb~rt tbG free. li~d, 1~e.,· 

- . 
tih~o.:tl a;::iO<~o>&wqui.~l~l1f'•~ tlft:l) &i~o• Mt ~nll' ~o~~d~a&r:ln~ ·ta~to-

:trt~l);'iO Cf!Utl'$.b~141n in solution23•2~~a. but tbl9 azn fo.~ :.tp int:rn• 

~Ql>H'H.tli&\'ttlg ll-bOP,ilCt\ (fl) .... ;1;·~ m!i~~r;t W !n0~d~.]ff,l\ 4~pa11:iG04 

£.U.£ftcul t. 
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- ... ·H -·. 
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lT -1Tt_t.1'~tl1t1'fd .. on (V),. -~ $Ubtltitllt10$l> at 2*•p()$lti()A.l$ n~t· .i£01Ag 

'be ~:ttctd~ thbt. tr&ti&.tt1Gn t'ltiLoQa tna ~ubllJt'itutioa be some tntra-
-~- ii\t~~~tllQOUle.~ t1il.tfl~-ilQt1.A)G. t'lt~ the Gt110~ -pa~t Of 't- llOleou'l.et 

vatrttculal$ th't @0 gro~ M4 tho ~ ~~ qUitlOl~~ U..trrtau. •. 

l~o:rovo~, tmr 1a1HJV$.¢tioa with ·tbtt aa~~tC&8, el'tll~il 'ib~-oUSh 

:ttl·t:ramol$n:tal.O.:t_ 'M-bo;Wl .t\8 tn. ;r,~t;mi't ( Vll) Ott' :1-tl the 0l"S~not:1tt 6e".i-
W~ tl~~O -~ .. tb 1i ~ ~n. bt)n,d:$ ( Vllt) $8 ~p~Ot(!)(l ·to 1-e.at\-t() • 

-~:t;bt'~{lhvt>r(lio -ab:t~ r&ltJ ti vo to tbet in tho. non,•i!.:i~~t~ '~JU~te, 

$~.A¢:b e~ 'the 'est$~ (!!} t be.e."l.U~0 soob d inte!"aotioa w~tild faQt'li·tat• 

·tlta ~loot~on. fl0..'1' f•!om ·t.m· qutnol1na r1ns tt) -tho aao . ~~~Hlp.,_ th~r~bJr, 

lG~r,1tlS tt• tra.t.ia1ticn ~r€&1•- . 
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I&ef~.o vte pll'l!Hil~lt th$ e~·H~crt~a~t. data ('ij,.\ ·t.n.o mq1(t~Ul0f.! $'ttaa!ad, 

t·t ll'}U\9-t b~ t.lo1n.-too o.ttt that tb$ dimQuas :ton in ttd.,a ·Geotton llP'Plie& 

_'r;;Q ·tha g,.ll${) . .totm ot4f: • ainoo the cd;n~~j$ mi~mo.a.tio~ !A. th& eyavaeone 

~t'<..kVm tel W'tt§ difto~o~t (~Uall$ 0DP.tJotl:te21 )· .it»~ tbQ.t ·in the -o 

Sl~Ct;!i®to taba(ij;'ptio.tl s!)&Ctt'a of the li&~Jtds· a.ntl tne 

nbb~vint~o.n. ~.md to~ tif;tm.r.lll nre gt~a in ttto J2YGC~lns chapter• 

'fh:G 0p0Ct~l. d.ntn tor 'th.~ 5,.~t'Yi ~o-8•qlliO.Ol1A~S and the:itt t:n"6Qao­

tin tto:viVf:t.t,ivGa tt·t•$ gtven ~-- ·WQble '!!"~· l• Ab30'-Pt1o.n. cuttvo£6 a'te aleo 

ab~~'l iu. 2f1~• 1 .... .1a. ·~e el~t.l.'OL:i,io .n;b~Sor;vt1on opQOt~a have bG$n 

outo;t:.n{.'«l bli l)r-Ot,!.,o t~ nll _t!tl non r~-~~tte ~olv-:ailt'f!• .k\::L;tinottgb. f)QtU~ 

1;~~t:od b!dl'~~:rbo~. aolv~n:t~, t~•B• t h.C9~U\i} ~to., woUl~ bt\V~ b~f.l'n. 
. . 

bette.r oht'!ic• M U;!)U. prot1\l as •ll ~ ·tlPn pOlfU.\ solwnt, eo:t®i• 

~ .. :1..~ OOdrs.i(i_a~a·~iQn$ 1a~ tO_ ·tbQ flhQ:l¢:t1 OJl' b~it~~D..f.h 

~~~ -t· 
: .. 4i:)SG3'Pt.10J~ ~ in ~ArJ'l ~SO~Uittll'l.ln~lQ Mi 
. tnoir Oit~~Oflh dlilrlvattv~.. . 

-
C.Om:t>Ound ,., •)'<'• ..• . . i.U .. ~<:<tn~·~rd.~: ct~QO 'tt~ C). ~ · tlnl j 

- . - .· ·-
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e.o ... if~ttn(:ts•su:(~b3ia 
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~'~Jla arao-.bytJ.l?$t>.nfi tautom~:tam <J•tl$bi tO.d tr1 tba ~wnne.e 

h~o ~n tttuouae~ 1n OhaptQr .. I (:Je_otio!) .IOJ. YAks tiP ligtmd$1 

.o_e:~ot!n ctm~l,oxa$ •in. wni~b tho ~00 ~r.rlu;_p in g:tv~G$,.,tt ebow t•o 

~beo..,pi;i.~ bandS (JJisa. 5 and 6) SA t•b.E> v:bl~ble l'$3'iOA $t "' 4.00 ma 



e.~. ·-- 4~410 ,w.a C'fl-1lb1t ·w!!oU~(tiJ dtif) 'o ~o-byd!'(lrilOM tll\lt~~i.am. 
~tl·l~G'~ ~ve-lo~~b bt\nd ~t.lt bG aas'lcn(.~ t9 ·thelT-TI* tr~tt10A 

of the ~o fo:ca .si.aeG :all oo.~I~OWtde in \thi.cb .tOO •tJH. ~~ -:t~ co~ . . . . 

~i!\l~~a \1'i:th "''ganotin; ~u~ -~~Qbl,o •U(U)J ·end, tb~le, GFJ;et onty 

in_ tbtJ ~ i'a.t~lt tlilO'J~ 4 a14~a· ~tonse rt:b!llor~t ton at 400 •• fn• 
~~triey belt~vtau~ 1e -o~e~vcd -wtMin ·the ~on.~ t4~0U;;> !:s m·~h$lated• 11or 

. . 

~~~-l·:t &-.(e•-... e~~b~~ ~bO'u:tlJ ~~:~t~o~ quinClWt- L11leUt. 

KJW4\ a~t2 1•Qo,rb~e;ti\Gl(V pb~lJ aa~'thO~ q,UillOlial~'t -~~~i 

Liable - -'SA:! h.~~ a eillS].ta int'CUlt)" atwor~tton ~1m$ a.-t '""' 300 n11 

1n cOQtbi.Ul-61 ntlfi b~tl-,SI1C1li3>• fbe lOt1f;QGt w:lVe l:e~l~th band n't ...... 400 .... 

4!0 ~m mu~t,. t.bo:JJ<-aft);~~.- be tl1:~'t:fibtu;ed t~ tb~t- ~o.:ro.eCnt.l--fn-ma. in_, 

aG:t~~(¢-t~t ·!f1:ltli .n~'!l~~r ot;Ga~v~tit~na 't#hat th~ lttd.t-a.ti.O~ .torm _g$OO:t\UlY 
. ' i)4-2f ' 

. -~b~?t;>bs e.t n .lo~~~r W!l'Ve ·let&~th.n'd • ·.·if ~he ~elat1v~ i,{\ta~"1t1Qtf of 
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