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o f Micaî gaw State Ux&yaraltgr o f ^^rlo a ltu ro  eoO
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* m tm  %f? SŴ SNWNB &!»• IRiliCMMNl
W>Nh6IMNlF M&SP% t&adtag!1 MbOB#

$IISl3SSt8iSS®fc^

S o  Is  IjiS s M iS ^  to  ffiir-» $ # &t$i*z&MKPg
$ 0$  y*y y i.<rtt  t o  fiSIW^iStibNWiPildi
opootspo. 0$  ’ f t i#  to  Bgp* - t f t t t iip >  u .
W m m tk tm  h *X $ $ a l im g $ w t& o *»  m &  Mm m m tw m *

ffiip  0$tl$$K|6* fy | Sjli)̂ NW5t®tO® ttlS  ftXMW JC&ttl
esoiJstttQ O # o££«KH#d ig r th «  O f £ to e  o f CS^y^M aofi

i i



To Jm, % Wifo* for Her Fatiasaoe



vnA

f&b#rk A*

V%alUKfc£KilMltti dUkJtfr lESAbk A 4ĥh4HMM!W*fctf ’Mmw&w 0 * JrH ^O W O p^
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tbo of cyclopropane (1,2) mad aortal** aubottttttod eyelo-

pmpmm  (3#2*) ltd  to m  m em til g iving prmtm&nmxtfy

f^chloroleotoao* mad tho ir related koboraa rather tbm

the anticipated *c^aorc^etioxiee* flam, vtism Mart mad Curtis (1 ,2 ) 

trmwfitwl a <^loraforai akiiait̂ raft tb&. I t  X 6f  propXoasrX cbXorlda

iggg$ maXmtMm ifXth th y  obt&iuoU l ,,Kî l0Gpc^2wi®8!bhylw,,
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o if
h >  + s % * O i.^ c ^ x  a ia ^ s fa -o iC G E a H J H js i ( x )

the mmrxm&ad produet, X ,' I#  fo rm ally prattecad by m igration o f & 

hydrogen £vm the carbon o f tb# cyclopropans ring bo which the acyl 

gyqgp abbaebe4 bo one of the two rerajLni&jg ring eaxbons, tho

to the th ird »

Beeaoee both pinnae of the t̂ tiieeFraŝ NHped ring might be aeeeeeary 

fo r this roarapaagmaat of bonds, $t&rba$® in  a n©o«awlol̂ typo aggregate" 

coaeiatiwg of a cyclopropane ring between the Iona of tho acyl chloride*
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into the «rfc*jraoek*ai»iry of 

i, a  jrob l#a  ok le ft fced not boen in rm tl*

t a i  i f  oeotyXatioo of

O* O llo m

iM atm ffB ii ( If)#  aod

( I I I )  p m  in  tiie  m u ta tio n

Imi eftgawtiid to giv# l^aset^**^

th i*  tbaei*  dmca?lb*e t t e  m m 0^M Um  of M rti^ ro iisN i «»a ii*e 

^ iirm tm ifA&tion o f i&# re e e tte i  petitaat* Xt k&ppmmti tl& t th e  #0#%* 

lA tloo X#d to  th« farm ieeel^ m km m  X~oe©tyXnortricyc lene, thus 

providing m ra tk o r consroaiimfc e ta r tio g  saafceriaX fo r  th e  preparation of 

i f t f m l  la w lo is ly  

thon to#  hydrochloride# of 

CorroX ttioa o f th e  ix*frered and n iN ^ ia fro red  j&pectra of thee# X-eufeeti* 

to ted  ao rirte^X an m  end th e  rm e tia m  o f X*amina eod l-eiaiaomthyl** 

rtf>rtricyclexie # lth  a iire iis  m M  oosprie# a  aigotfieaafc portion  o f this? 

th e e is .
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IBsO pFiNlS^BtiPtt ■ o f  Hwlwfip(fei#|r f B o i i s i B b t i * #  m ill IrB O b ro o g  

fo U o w a d  ($ )»

v L i l  Ûh, jbnMi^kJiL V  ■  A -d M ik  « ^ n l j k ^ l M  ■ mt ifcltnMIri tfcuflM A i ta f tn o b  HnRwJlk^Vfek ^ M k ik M . ^ m i  3-All £ Q ^ J IW  flM » | #^%ppOu VHhI wTr&lKMP$P S%HWwr mm mk

e m o to o t cSBad«o#«r w*ts placed $3*0 g , (0*53 »®Xo) o f soibomaao, £$.0

« W &%  ^  j f e  1 IrTLLlft Biffirih%l'ltfllllh1«iaWiBfr,ftl iWftlM'lff fiflijfc iltjff ^Tl ■f’fc M  M|W k^ |* IBMwJ Oft *8*iMrOigPgBOOM  ̂ JL*M g# Oft uW IQ /i pOToSKABO* IU95

ooa XrroeXi&os v lt«  o w<*& a*n&*m;pf w « !£ .« ** fo r  oj$*roK iii»$aiy o o t «oar, 

yjffimyH* $£$g| g. VlgB&OKlB m 80^$0B i ffffll* $t$o 5®dbdb01NI:

oorKoHssi* * 1  ipmp rvuyiftwSPEifr owArroy# «bmo ArriMSMSiSioc* xo r st »oinbjl o* 

fo u r ĵ oorOf ooololy- o u l fS3SiKr9^* "Sbo roBfBsM#1 r tMwidbsXiitg o fb sr roBGHfol

f f  M̂sytfP' ^«i> OOlHj@El> ilSRd) $0

g&o j$ &  g . ( ii0 .0#) o f jNteroioiBSî ^ !»*$. 6?-66° (16 «®*)#

«g® x.$a?$*

B * isfoy^aHLai roJ^ao  ($ )

It* * $bO*H&«# ttMgftONMftntt Hook* sg&lppod with nfrtibtom** stirror, 
iw iii <wHMtan<iftT». aiMi.Maiiffc jknMaiitî  aunt* MglBr on o&aaotliiiro o f drsr iiltro ssg *.

■ - --•— —■ umitI' mi fmi ^  A* ^E. ^mt fJnfc nftjl^ ^ k  ft j * » *  iii ̂ itfc iibhiwi dihiir^rtga a n>« A » »  HMMti A « 4  « * «woo pjjHSOo o«Q g * (u  « io  n o M ^ Oft ja&gao»3»ja f iw  iPO  m «  ear

«^jyciroeui othor* X ooX otlm  ^ 3^.0 g* ( 0 , lt  m l») o f 3^brc^oo*iortrl«* 

modi 6 *5  g* (0*06 no lo ) o f o H ^rl brc^nMo 1b 300 B l* anbyarme



It

eddod QWHfr the ttliduft »wrfT«w  ̂ #£u» tun

frnwffis «ft«r to^ M IS ii o f t$$# addition* f t  Him tHm cooled, iy&rotetoti 

with in  owarowi  Of Js H yoffi ngg$ to etaad ovoftolgght*

ffeo Xiiyywwi wms oo^ptiftwtiii# Hm wbboap io yw  wstohod witfe two 50 sal*

j&Fttews o f WAta®*> fyd dried 0 tw  onby&raKi erulfate • Aft-^r

rewW Ol o f tA # o th e r, WfflMig 0  gimss^b.sXiOis packed colaaa, d ie tilX B & loJi 

of <ttw w in in g  mcMm gm* 13.it g . (6&%) o f mrfeifipelMiw, b.p. 

$ *•3 0 0 ?  ( a t o . ) .

<flHS8MEOs8i8Bw»p»Bniii»B8̂
fBbfc 1̂% Jwd̂ti ̂k' jowWiliBliMk. jWOimMKlit'jiA'l'on̂Ml 1 mp ja IwlfânHkEWtôfe*w £&*%* Mfc-* w  «WP̂SĤH9®fSI HmijKŵWMEW ^̂ KiyWîiwllWB 3U» 11 f WilWIP1

Jtooteod JfStttctitef eoolppwl ndWSbi aHfeirrojp, odditfom fbiioeXj osid

.yifyfct-ltm'l adapter f f t tOd y ftfo aŷ l iiŷ -?$iay CdiloriltO drying

b&boji woo odffiiMf bO«Jt g* (0  #J0 joqO#} o f J8i*?gtti.«tm mhlordde*

*&m flask mm ma&M  bo $9» « i  31*4 g* (®4$ m lo ) o t mmtyX cfcOortd®

In  50 A *  of nobhylono ofejiwtei added otmr 1*5 toooiw# m« JiilJttarH woe 

allowed to e tlr  overnight, or u n til a o t e  yellow eolation was obtained, 

fe  th in  ao3ution, is iM m iiM  a t 5 °, wae odded 23®  &* (0.1® sm le) o f 

oorteayeleae (k) In  10 m3U of mi&ylmm chloride ( IS  hm m )* Tim 

eolation mm Attend fb r 15 m im tm  at $ ° a fter addition mm c o lla te , 

w tii t m  1*25 hears w h ile  warning to  m >  tmapesmtare. m e m nettei 

sslxteH vis eooXed to O0 And by te p r te  addition of 200 mi*

o f 2 0 5  b y te c h te io  Mate • mm te w s  m m  end t i^  v a te

te w  iKtesHM  With two S^-ial* portions of mtiiyloiio olO orte. mo 

oosBbted or®sisaio l i p i  woaw t ta i tsuooossivoV waehod twioo tritb
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&> ftflU  o f  t w l i f i  w ith  &&* o f  *o ftixx»  M o M m M * , ©boo w ith  #>

A * o f ftfttftif ftftft M M  mmt I M  ie 3 M *  AXtmt&ft gwo*

M m  m u  tfcon M p M liig  upon vhofchar

M n w i  m  l~ a © o ty X o o riri* SpO&MMI MOO tbO dOfltSPOf |!flP®O(l0b.

1 .

fh n  BtMribhwlijttiMBt iife 'l^ ttfl^ a i ‘mum mmttmsmA j j t i v fte n o  m o« i tjOmraMPfttttiftft^ ^  w W ^ k  Me W t)pF̂ P« Jff iM  JW 'W' T^^WWIjyBr’WOifc ^̂ ■OFoHWW

gap bftXow. and th fl roolcl&o pHprfEtfrigdi f«© tm tior irednead n m s irn

to  y itO i 30 *X g . {#*19) o f 3‘MSh3oî >^<«o*1^2}Wcborntti«> b .p . 7&-fiQ° 

(0 .8  n o .), *jp* l « ^ j |  JMW iM  eaart&Oiaari bind ftt §*$$ p. with & *th<wMor 

$& $*9$p *  Xa mSMMm tft & rooidu© of

ftbo&t ? g*, Whift& fcoilod tim ®  a^S° <0*1 w*)ji v s i abt&ia©d. Xte 

olw ^ctua?1® ’Wfto  n o t *

O ih M  f o r  O ^ c m i o x * 2 0 *1 *

0Xf M *9*

f©  f t  aXaawegr «£  1 *?  g * (0 *1 0  $8®3s) © f 14^h |^a^ i'h tM iiy ia  jhjfl&yidO  iXk 

2SS0 wX* o f  ftnfeysggaaa ft& h ftff In  ft' t^W N R fte lE ftil fX ftifc , ftftsX ppsd

is X tfr fM m ttw ,. © oM fti$&&&&*■ i d ffilftilo fi  fta ffittS tl fC ftQ X* tu b tH il.

those© mm n ftM  mm 2 hmm, m ooXsstta* o f M s g* <0.3$ m2&) o f mmM
i j j -Vii^l fB y tffrifti 4 ! t ^  ftfc v i  f^iw ^l1"! i f r m %  ̂ ftff^ifffi jitf ,«* ftM k  41 ^smfw A f t

<aEMEiBl LJ M f i i 'w w ^ ^ w iB W o Ip m g T w ^ W B W W H W j |  i «  f t f t f tM flp i i l f fp H f t’S # J E > w w  T f t iW f  W I W j y l g r f t M i y w ^ i f t i  W f c

Gpt&Mm§ ifei W& «&» o f M ^oSwift ftlM r* ftfb ift w > hoer o f m$2am§ tfom 
usiftifti•© V89 in  on Xeo bftth Iî voXs^od trlth  Bgl dUnto

« M |  tho ftM oxft o tirro d  vigoroaoljr,
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ftl&stfSct 4 Sad #S&#p 0f  sbs mw triiis  <H*ajhity)ri

#&$& tdMi lapNt ##$ wssp y ^ te ti #& lf$8#* Ba#

#84## ### j  4tod $4# isssSdssOL *yd  f pso*^ glar# $#0 ##ln

gtfodtaot#* 6*8 9* (26#) o f M IH bpgrasp^^ b,|», 55-57°

(0 * f m *)* a^® l* i*858~X.l484fe m  33*§- g* (53$) # f 2*«o^loro-6̂  

(IM p issa^ ^  b*p* fM fif*  (0*4 » * )  mg® t*$Q®6*l.$dl&.
8flfesj^S ^8  8w^ritf8'WsaAtii^W^8 r̂ Siftis^m^W#SSv8k.''|i8 MKK#t rf  # 8  SSflfi?' ^##&f!& 48f fco ^4*̂ 0Zw JMPmî wHF #Plwwl̂ ff(pM w8@MwFwmMP̂M?'2WP#pflpw ■iwh ŵwŝ0QsjŷMM3®fc S k ^ K R w  #E #̂̂ 3̂  * ■&

js#8 hinfo StNI *flNlilBift8^  iwyfcyî jyc!|*as #g 11,7 4m&

12,7 Jfc * In  0 U£* 101°  a t 1*8 a s ., a^® 1*5347) p m

sjni ds^Oaifilsg #n%t f

£ y & . QtOaH fa r  C ^aO C li C, & J 8|  B, 8 .66§ C l, 20.30. 

fiM talt C, 88.09* » , 8.03) C l, 20.35.

* » i t i g i f r i L ^ ^

Siitf'Sas'Sl stdMitBid# 8s o tiiiS fS  8$i&# 80 # 8s8wd^ds^l|pfi0i

w ith  psnsissrttd poisassla&st S g S m sild #  1b  &%h$3t # 8  aoo®i 8o®p®3p$s8uro 9 ©nd Sfe© 

fo llottfm g s& tdM git is  y tfta d n g  #64## ### §  turns, esoatf& l.

.£» m jMV**OMb*§ WlwWiNw—BO0KOS £ jLS&OK $ w£>w3 "*3?llSN®Pw  ̂ ®w32W@* ,

sssdsaSaSji' Sad flssls asaasopKl fo r sd^il& oii o f m m lM  (13),

m s f$ *M l s  so l^tloB  o f f 4  I *  (0*04 m olt) o f Sfel#xa4##rln in  300 m l,

22 >h g« (0-4 mols), 

nyy ^j^y| fiwrsr JP .siin6i8t®:4» f â  s$ao sIjdlsiiNi 3PfldOn$66id *>yŷ yigcn?outly

s tlm d  fo r  4 4  idd iS io iis l, 4otm * saixtnr© m s fllts ro d , ®^i»r 

4$mW&&&$ sxal 84# f t i l iB i  fysetlonstod, In frtre d  oactsalsmtlon o f 84#
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rtto frtlla tra  aiwwad m3jr 2.0 g . (0.025 aola) o f 3K3Hgrd*oagrwtogrl)» 

zwrtr&agrelraa (b«p. 5JW f° «* 0.9 an .) rad 2.5 g . (0.014 note) o f 

ra raw rad e U m tQ M a  (b .p . 72*77° « t 4 ««•}» aocraatlng fra  £85 o f

<$$19 #tyfi3rk2Ui$|S; T

mSW mF WmmlBIWmm ww, wmw ra w ^ *^ 4f«BWI fra iM V m M P  XXaMH l»M 5l  m B S w f̂ 4m ^SaSm

X9g9&$£& $"6BSd8Ki Iffr ft fffflffoyft ( |0  JB ||to.tH ls)

4B J2h.tfte 9fctS?  ̂ jBW t jft.ramUW 4p 4H8H 1 iJdObl iiM ag ra lifR M N y ilii %X2> ISM w  ||.«  BwiJa«uH* ©■mfwISwMwBW 80ra iR lil^F «raV iM  «M» «jp*V

â L# o£ mrtwflf fm nfiitm rt £& 0 jnaek,

Wfefetfl?®Sp£ JNÎ uliiMK. ^^sSiRWNB?^ 4ftHISl ^83SBÎ L> ® N i ®8$3C$©JPW ffiWS

i^pjLiB'^^raaradra.uS a^n—̂-.jMtfi--.— -i..... â. M aiiluratfifcrakab ' ilh. Jfluk J^arafe A>ra<MiiUha i fM(i »  I— ail! -* ■** a k ^ i l S a  m M  A i k i k  1  ^atbaftiV$£UP9̂0Gl mm SfWMi93Sti£l ffl&lt <2̂  ®0s0tt%BBS ShpBNIB? BHKHffiMIWWItt m£ 9 +̂MB«i®IRjf &0®*46fc»f 

lAgty&Ptt SS^Bti@|̂ NiSj| $& # ^ y § y  W t^ f* 1*110 SP$wffl$U $)O3%l0&&

$£> SlbWe * M f  l^ W B  H 9 ? i itHNIi1 8 0 lji$ 8fcia

#B tliiW 6s* A fftffif* 2NH9$ft& $$$0 # te # y  $ l&fc® jpwSeSbs w$m

d ia ttlla d  \uatar radara i pvwaraa %» ytaM 13.5*17*o g. (40-505) o f 

laamlglBrafevdagrelMa* b .p . 50*52° (2 an.) ag* 1-4926, eaxtootgrl brad a t 

5 .J5 > .

jg g „  C*lo*d fw  0 * 8 ^ *  C» 79.371 H* 8.8?.

Ib ra i* C, 79*26j U, 8.92.

8j?sferaw f l f  fejfcra iriildH P iA h flHxm

ra r tta n  a lx ta rc  a t atana&bratd p m m n i «m  m airaa m a dartpaotlaraljr 

^ t« ttu a i a t 14 an. acing a «a4«r aap irsto r. S ie tU lc ta  eoOlaotsd



a

M m  $5*95°  vm  refrftetia iafttod through ft 1 bjr 3 > ca. gla«*r*helic©® 

jweicftd o o Im i g iv ing  13*5 g* ( i$ 5) «ff b .p-

S&*52°  <2 «».) «g® 1*1*926.

Uwa doriyfttisroo, tho t  and oxls®, off

H 9ft§ pTOpftSTOd. ffis tt $ t

m  m I itefeoo trows 95$ othmiol containing e X ittlo  ofcbjd ocotfit©,

W ftft mKm^mWfS* wgr *JP®m WmSmSm &M8J3,3m& oar 3IKl©®^M9w

Ojg*faigQ jftSSdlSB* IPflt f* ^fy Ftt*1! ̂  f  nff £<$8101 a t 119*5*173^

A--Tr-̂  In  955 « t to ta l  a t  370 ^  {log £ * 4*36}# 269 ^  (log  6  » 

l*«QO)f  2*30 wfk (log  6 » 4 45 )* t&® ir iaffravisd npoctra (i&loroffora 

•fffrrm t) iwsoni IdofitiiMRl*

JOB*. Cale*<3 to r C j^ x ^ P o * 8* 58«95* H» 5*1*1 S» 1?.7*.

Found (rod)* G, M *93|  8* lj.9$* M, 17.&*.

(oroa®a)i C, S6.80J H, 5 *15j  8* 17.& *

^ fw> Q K lM t whtt*w  i^ o to r  t r o *  958  w thoaeX * w a ite d  f i t  # 5 *1 33 .5^  .

JOA. Gala** ta r  G#«P»* C, TJUtS* B* 8 .87* », 9 M .
Vmutt 0, 73-U7) H» 8»& j 8* 9 .80.

a - iw W ffM ffl ftf ffiff¥” im*
In to  •  500- a l. ,  tbroo-aacket? tla e k , o^ilppsd w  to r the aeetyletloa

anhydrous
o f i20rt^rloye te iftf m * placed 53*4 g* (0,40 m%&) o ff^a ltom ai chloric!® 

to i 120 isle off jsathyliwaft «to2orftl*«  I  s o ltttto i off 31-4 g* (a *40 solo)

off ace tyl «tole*#0« .In 60 «&* off aKt&ylM i ohlorlh© vas added ®vw 1.5

to re *  keeping 14ft tesaper&ture b e to  D ° » The Mixture ea® e llo to  to  

etibr overnight, o r m il l  a oloor yoUoir oolutltm  noo obtftioo i* fb  th is
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aotatton, eooUd la  ire , m i «Ma6 a relation o f 35.3 g. (0.375 rela)

«tf awtMRMW (pMrtauOgr d ia tilla d  firaa todlnn} la  00 aft. o f w tbylrea 

tU kuiO m , a t aaob a rata as to maintain the tenporat&re ta la r 30°

(about haore). Tta eolation me etlrred for 25 siaatoa, tta  ire  

MU) ramrod, and atterlsg eontinaad for 1.25 haaxm. The reaction 

atatare naa hydroljrred fcgr pouring i t  o2re3jr, witb stirrin g , onto a 

rixtore of lea and 75 a l. of «onreatrataci fcydroctilorto arid. fta  Kgrws

##8*8 SBBBlQPBlHld* lawaaaa* «MMihii>rl « i* h  t*fO  o f

chXcwpiO© 3i^ww wsgpn ifo***

1iw ta to  c o c c o c c ito ^ r # t o  to # ®  fo rfe to ®  o f  w a to *  t o  5 3 -a L .

r>fli»4 1 f t a i t  a #  1hj>< n a r iiu m  d n ^ a tt. - X aO d ftJ^ II O f  tffifc < l2* .|̂ll rere iwipregrre>̂ôpr»|̂taF â* Tîrêrerei T̂fIW«PŴ»Sp Jk

anrt pftyfoy* $#$&» S0fc9fl83P®9Ui tto ffi'fewi c o M a to * $fc8 î w iS dn# 3?#R(^$stog fift® ® * 

(ililillfttiM  of If#® £i?®ĉ l̂ stiSfcod to g&Ni 26.0 g .

(1P5) o f prataeb, b .p . 70-71° (1  an.) «g® i.ti92?»l.l$43.

*lPla|kiAfc re*- Jia, ,., 48k$ta4MhMtalĥ retaMLdBk.MN&̂ »̂ ttUrtir tffcBM&sb aifiP'K _ri1iilA 8MM»ren^a feo. .re. A t-reJfiJ lfiil#  I I  jjt^*lft3 L « j|| yM4?0# ÎJWCK0Cl JEJUBIwC# J re llH  wrewti " i m o O rl "  ©irreJPSMWS*y

of do g. (O.iiS
1 Jta->®8 I f t r e a M l l t i lM l  JflBHUHDtaiMlMsMdllAt’itfl '**»"»*ifc‘*-il ymltflrii niWlVfrlflMlirfll fbi retM# Mk^tL tHMMk.JLn-.4kI B  fflfti ilrtfc. .rire.reh.*8a.rerfili; J® r r r e

W l i l /  O r e  S O B r e t t i R  r e f i  J M t #  m J k *  O *  t f f t  v < ! K P  *  r e f i f i  8 Q 4 t t i & & f i

* 8 8  to s to  to  jpofto; t o  J$*0 g* to o ) o f ^ lo i^o ta*®  from tU«

* 0 o ty l« t io ii o f  is o it o t o f i ( I t o t i l j r  d to t& lt o )  # 8 * fiddo d  o v o r O S  h m n $ .

t o  m lto r o  # » 8  o t o t o  t o  3 f® tta o i t o  a im  t o  f t f t o  t o l t t o  # a s  

< o m p to o i  o o o to *  to o o e to  t o r  $ o -s j& . p s rU m m  o f  o to r *  t o  t o  

o o t o t o  t o o r  t o v t o o  O rio a  t o  t o  s u lf t o *

toUm. c o to o )  o f r o s to e  ro to x d ag  & ltw  t o  t o



£>

toeea d ie tm **, m  m m m p  « f etertfag m ateriel (b .p .

*fc  m b * )  ag® Ha tfe fa y tfrt& e le g o n fl*^  p ro d u c t m u

tiibteljlBd*

S« fra9M«iMra-,M.Jil«iAttte^ «ad Itoiboawwna
$£ Sdb3f!#0NMP y y ff #

in 3p*3dkbn3̂   ̂ Jt3y&ŝ f #^pli|^wl' with m i #i r  fi**^ifffipii>;p

tbera&^ter* WO® ahftMMd with §&0 e* of (oreviotieiy <ti|»ea.,ll« il

f fe a  eod«hsu9i) m  m  g *  ^ jf M oiyS fy e jp s itlM iie  e ili© i& *ft3 b ftM io ii

tg$til S**j?0 * 33M; iQpBtNBE WMB ITlfffMHI with dtjp ^  ©

ffj&gd w ith 4-fy  aitx*egMi we® f i tted to the top of the eeadeiieer *

®bM pW t WtH? to  tfu&f̂ \*np ^ b b ** ! l y

5%^$^)* refiaiE v$&$ *3ffiin^%*̂  j| with aw3a?3JUig# for

U S  Ihmitstt#$ flHn# tto  r&xtere fro$& tbs- ofltttŜ hst#

1S  hoe?*)* iato m  mmiamt to give uSt) g* of by&rocaa&on
JB&Store* the iTt̂ iffii11̂  Of thf# &$tW£8XI

331*0 ««* 33 «0 jptji with gfMOtre of wtetssrsM of oostoit,
HbOOt ^  WWO OftO#

m m  te r US hmmg keeplag the pot t̂ pMwatiiro bolmr aoo*. Bistiilatiom  

presrMed J?$ g* of sa&eriai of iaortricsreifiBao omteofc.

r» d e e ia iiia M ijio ^ ^

$ e  30$ » & • o f  a M ip ta ft*  o h io r id o  caaatai&ed

dlriSjl8ti8SC,ji' «w fo r the of pore mrtelcyc&am,

m * m$$M ??«b g* (0*$8 raole) of chloride. A ooiatioo of
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& •»  « • (0 <4h ■>!•) « f *etoyl ehtoxtoa to  $0 *1 . of Mttagrlam atatovtoa 

«M  A A A  (1  towr}, aad to* atotom altoaart to ator u n til *  a to r , 

y iU M  h M m m i d t o M .  tto  aelattoa w** m otat to aa to* bath, 

aafl SU«S «» a t «Mto to ^ l*tt*"fti»ri»(»m«n* *9oiltortaa atetaxa to Ifib *1 . 

of wiifcylttiO ofclaiddo wSdod to i nmrtlnm tw&poxwturo
t o W l / m .  I d W t o b a a t o i t o  A A H  A m  - M t o h  to 4 to w iM a ftL M A fc |4 « M * k  i k 4 *  •n»iinm*> w a f t  a n m  in * ! **1 irm  r * d  ! * * •O iA W  f  # wwXW ^ip wm 3m mm mSW^mmm3m3 O* &QjUUiHHKi Syr

liOOtgWOtiLVO rJW t&9Py£t$04!l v t  OOpirg&Of*' §j0NM0RftrWI 041$ 

ilwwwjfi 4k 1 ky 30 ow*a ffoolicocJ ooltsiwî  g®ffO 23 g*

(i|>*lj5$) of fc*p* ® *tf2* <2 Mtt.) together With

n *  *• <hW> *  < « * » * * « •*  te* » * »  «“*>» «T  *•*«»» * te te* i
frost of oooiyl ohloifiiiS® to  ̂ SSikess- th$ oy&tXibrinss

of $0 okEtffiffff1* in  ffboiit yitiOUl jTrwi

i4B£tKWWW00' (oo&to iip  p p t^ iio s d  fffoo )  9 th e

rtwtoa*qatt yiffM  Of jfte@ tiOSbW5B®Qff 1® 30*35$*

e fftff  muM&‘ iBNfcjWfc* ^&d&AeiieiMifewWt!2-WuweWtl.:4Mfcl4fc*IMMMW->%^OWM4fe• * *  f i ’Ww* *1*. wi$* ™ ***► âWa*̂ Wŷ y i|Ww l̂Ŵ MWytoiMi*Hiaif

gflLto. t f r  fft, aMi » lf%  V T  .. „  af-fc i ‘k i'TtHfciiaiai IV h Htormrih* tfiW iJttrl arfctol *T H** ifft-TifliA- OTf “M'IKftl rfftif'nfr V  <*Mk A*v *i>aO 0# SMSMMv/ 0& <MW3Sifct$H96l AO. m

30QN®tit» ff^ ifffffg w & tii s t ir r e r  ffty i ffcua®©! c o o le d  in

m im  both* mm aided <1.5 hoora) a © a ln tta i or tod&m h ^ ta s a iie  

prepared ty  addiag lf* 0  g* <0#1X wala) o f to  en im  mM so ltitio a

oT 15 g* oT «cNiin» to  300 n l*  o f w»t«r. A raeOl. oisotust o f

tf l l t fflt fyffF#  WO* mvA s$jgt03PW wi@9s?ws3igr s td te fw l f t t  0 °  th o

co lo r a ir^gw orw l (o m O lr 0*5 hotur* A fte r oonyltttim  o f add ition) end
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frtllliin  fftawp AlM Mlall k M i w  Mb. VUfMimt f lk a  k witiwinf riwin * ---------- •-' ■pifflfflp■ w® p̂ Wt̂ ŵŜWrtHfiWFwf# pJŴ£» ip3P̂pKKJ3»'wHPiBi JLnf̂pmBw* IphS

M p m M t ami *m  <m m m  3m m  rnm rnm m  w&tb t*»  somx. pwUaw of

tfctapf # ffet Igm * p it  i p .  i& M lftel y llh  kvdioctaloada paid.— - —-*- "* —  •mmmqu w w  ^ P w a p i *  p w i M l i p w w  ^ ra y p fp i^ ' m ^ m  4 B M P a ja w *

tBM ii IpiHiXMft dtttaPQfStd Wltfo mmtfmm b isa lf l t t .  *aml jwetewttwiiiMI wiifai*.i ■ m ii in i ii. w T̂lr wwPiM^m aâa»iiP<Pf awa* ̂papap p̂aypyipai

®Hp2S2®p|^r tp^B^wtT0P^r^ P i i ® P G ^ S ( ^ B p j ^ ^ B ^ l p ^ ( ( ( ( l l l ® ®

Pith tPMNtii Ittrfcl&ttt of? *^14 ttflniiMtti h^PoacMtii- tha &2k&ll&ft Isipisew *  î̂ pp |P̂ Viwawwwp wm̂M ŷPa*iP P̂WPBWaaiamiipap̂Pap 4Mî ŷP yHpr̂ ^

S tS iiS S s d  vtfM&k b g tlro t& l& p lo  tttS d * # 3*1 .tfoy f i& ts p *

t& d ft#  ftw a la a itiir r  a p  a m K t M l «g® / t  m . )  aafy*

h<6 * *  {W fi * t  3 rn rn m î 3 m m m m m fitS a  « U , n .p . 339*280°* a *« tf* ll- 

•st&an «qp£raXmi U f 4  (thnnrpttm l. 33841).

Aa«l,  <tal**4 itarC .H jrf),* 8* # ^ 3|  8 , 7-30.

ftnutft 0,  804S>> 8* f  .37.

B .

Vo « SM«Ma8 gMtpnfe pmmm tmm 20,0 8. (0 *2J2 P tlyt} OdP J""fe3E?©BI9*°
m afatfi& M kiflt JttiHiMfcl,ft Ptiitiifcate .A iaurff 5̂1 rfC^. mm r f ^  #5* M am t^  jt$*.\ afc'tf* im tfi iTawfi nr^aa f l i  u im  ‘jitaii-ftte.iT.'T^rtnf tmm  a b « u l  an rm afc1̂  —21Garw3 r̂aJbP^^  ̂ mm ^#€*4 .0 * yJ »J& mfrJmj ®& tty p tta llP  llllfliiMuSpt two CNWSAtcl
4E18M Ptawth WKJB8Wjfefe â ŵjraljiWiS JrtetkMkiiaikiJkkte Jh:PbAwM4ifc.tab jJtt'<8 aeî wlt idftunL̂P alt MteaMbTMMt * rrft Jî3m Caw iM lPfm yfrP IICBSMf. mmm vmmwm Qmtmmt». mmSmmmm *OS* w ffl®JrawWa Gm

0 f k d j ^  -MiiM MiiMitb *!■- a m i  iifffl'ir Mutii u ■Tb'frWii ^tl St? <b-. .̂. .̂J8.-,ii— m TW ^PP> ilflttiv* wXm WQwBwMm m̂mm'VW- Wm lfl3^ J  M IX ^w ^^^lP W

(PtttEî  tPPtSJitPt dsC tPMPji PQfl t ^ t  tQBSteStifl̂  tfcfe’P f iSjpPtt tBtipPWPtttfit P&Pl 

i£SsNI Iftmpl i 'f tiik itltl PP 11*71̂ ^.!^ to itt’feten* PNn tcpfiiSsfctS

4* M I4 i»oih BtiiwiaMitifcMMil ^ ' I l iaiM iy^a * * * * *  nm 4 & 4 .& & jisA  hT«tW fti»b1 ft»ytfi« m **4A  .. agrfeeNtowfefldI^MPWPpalppBw aWHBWI' a W M R P W  ■^pPP pp ■I"!p ^ * , w W  ^ p a  wm^m t w p  BW PPW PW PP .^pny wmmFmB**"' y  ^ p p ^ p p  PF'WP*

6r3M mm 0»1*I*I» Vb» mwMm* « f*« r s^rlppliJg 12a ata«r,

vmm Mk g wM|- fts w  to  tp tp ) nnd spos^tP lllJP idi fPowi easteas.IP3HIPF aWMMl̂ P yRBiiaiia^WiWia p a  ai m wi 4|f **p i p p  ^

to  g it#  0*5 g* ($®t) o£ st«t* 4^°^5°*
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&  H ndt $60 I&403L ffiftlNfl $£ 3̂ i££il®n sQbbhSmmi jbgstelAi

in  &$& «&• <wt jftfegritgM® ®$iki®$ H i (tMo Ium w) $ «o3ntioa o£

32 <5 «* (0«W3f —to ) « f to —afetoyta*——toagA in M U  is  300 m3 . « f

4tib®&NMUI fog tuo hourv ftftttr  sSdSSSfl®
tUdijriM l jtofeAtoMAMKV ib H ttrtl —to to4b— -------------------- ... -. jBfc ■■ -̂ - J—k—j«.Jb Tg MiBuM—flAAHAfeH P  (PABpWwP* *XMI 1MB IS^®PSM^®®b IhBICI 4*7p  B ttw ilr lB  mB0m $ jUKyWBPB

dubjiikg—u |^—ijl|Auj|—k ji—sjk î todtô ®! f̂efeXtodfit aMk̂ —̂ ĝdtô Ub——Be. ®h ■— £̂to——®fMtotoAh—̂ k'Jito Jft j® U i totôfcSHAJWAR®—lip  M m  In 9  iin jpH r ®K®iWWlwWi 11* —ft w fu jASNtt** ®C

IrtlMBP* $99 SlSSW® ffftyOTP 1M®ImB(I 'ITllifSttlf illfl̂ ^ y  tR&t& IWlMMff

«K$I ijr̂ iiflfflTOifi ift f%ftyiiff^ itilMP'p spg® n r fit ir lim

A£$f>p ly^iA^i*. ih^psbS# IfliiT® m® 8JSX $* (7&*7f) &&■
&  M  A  \  — —Mt % » fll,»»|  |to*©  m t* jg  wm~ 4»«ftQFIM»«

C, 77.371 a , 5.75.

jwn9®wl

P8MKWI w#

A m

— 317.5*332®.

IbtXH&S 0'

0 , 7U^35* H, ?.0J»| S, 5.76.

a* 748** a , 5.78.

B . B— ito a ..tf ton Jto—U—i-nA toa——i——MbA—ito to H to —

A —totton a t 1 6  § • (®«0*3 ante) to  Irtoda—V—WyfliwrtotofOto— 

to  300 aCU at to y  —to r  m  ito a to  to  •  jQOtoU O n to , Jtotod w ito  *  

U nto—#  l U m  —d —ton—  (CaC3« to to ), —d to—tod v lto  0.1»B g. 

(o«oio —to ) to  mdtont to—d ie . A— —«Sto f t— to— «M—tlto  v—
—1*1—ti to *—  ——* 14> to —■ —d n k i—tog —•  noato—ad A— « totoO. o f 

• to  to — n * A — to tto B  to  k 4 3  d * {®«0«»  — to )  to  to — 1  dUUwAto to
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yfffft  ̂ JttttS i§!$ £&2>t&fktMI n IS# $30£W93BW& PfMMBtatSS

< it U m i Tii^ ^ t f lh y  fl$ftMwv& ww l&w&wwwirfk ( f t ^ B f  pjp 3 * 0 j# )  * ” *  m u i

S^Nltt1 KHMI PfMftil S@' P rtf* 5B«0 |j> i® M 3  **jf ftliMiliMTn

fcQfltibsSdhfii £xi nCL* -isdf wbÎ Ssfiwhi p fluw  ww& *tiL3towwiS f#  pPIjp ppNNMH&f̂ x&«

ffq*,)H ^;|fffn Pg£$#g| <WNWP SPfcp9ffi&$3S3k W03JR&&W* ® jf fab# '

*  " *X..» • _

o f M 9 M  < • ) •

A h M I m  o f S^> c* (o«QI» wA») o f Ip^raeqm M A ^bK ^^

in  ta n  m% . 0#  iflg  rtrtntfeirt **>4̂  trtMBf tr««&&a mr&laniTiSd (10 irlth

*«? g . (0 .QI1X m 3*) o f a ta m le  asdd*. 9bo adntrnw m o fcaafead cw th o
r tf  ■■11) *—“*>*» fMW w A r-f A it oagwlrti rtfllw rtft 4mm w i*h  «w»4..<o«»aa4wa rtMgflilf'ifl'flP  i
iP 'fp P P fP p H I PwWWPpP # # # P ^ i i W W j p . -  #*fpl^»W F V lBtvS^PPM VM W W  #F^i4pWp> |£PPUP W P W l W M P w w l  p^Bmup

•to w  dlwfciaa*!. Wm d lr t illa te  3* 701*  wmm aap n vM * and th» aqpoaaa
I t M r t w  JrtrtinittMMifirflkl * *4 4 ** 4 KAB tM w >f4 #nm* m # rtB S tiii*-* f j f l i l  IjM H O *'fP W w W lrlP ^ '^ W IW B 1' ^ ^ k ^ P M pW* # j ^ P ^  p p ^ M V ^ W ' p n c * *p  -w w ^ b p  w p  p P M P w

^ i i ^ o  f#£$gf|KBfi# fN ttftl 4ffy$ ffilPtUP* jypyy ffi0 ^ M if!t«
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mi to * H b w t nmvti  to iw A  m s lv la a ii ttgraox rnHmm, 
9m mmUm, tofcfli d to tllto i «§ (3J» an .)* « * # • *  2.S « . (505)

H I HHtXSBlillBMlar . Oflttbattvl ̂  fit §*9# II.4 * r^ i# iiP W 'ilw ^ y (* P e P !F *  APip-'dWl^^PPpplMWPHBJr AWMw ■■WBBWpAlljk F ^ w

®fcS * * &  St . m^ m mFkm *i\4 mmft. ftn w i

V&AA rife. 3fetfhriA rife MfefetŜ-iilfcvkAri WMte4trilfe8» *m& 89̂1 £ l*wawilBMIf VGHMI wfljf* iwWQlHpi|r I**® * fflwtlfrllH fXlllgKi rife rijj0"*fe2y*? *

J flfi. Ca3e*<i fa r e *0 t*A #*»  c» 55«4S2| B, 2».6T| M, l£ .f» .

H a n d * e ,  s s .m  a#  u .m  a , a a -A .

Jk ritt4ÎMl8rifefeM̂flfe rifel̂ r Vspjk Wbw diferî  ajk dtifc ̂MAb9feiMai»& ÂHfêferifeftfrl̂ fetfibrifêft •■ AfedP̂ rifeMttferiftAfe jjfc’H AfeAyhtotôtoB JMLA VKtXmOXV (H  IKv l*W»* flfe W*wlHî y'*Aiî g*yyOJU.̂  J*#Jr g * UJ» wmwV feJfeMMywAjt

3  riflL* ASf ifc t̂̂ P®ffcflf S9lS 3  *5* ■ 8 * J ^ tririritliftttl l̂ yStiPcwtildNi W §

3 ^ ff^ *  f N h H i|y# i$ i8  3ri9riHS* ri&  9 iM i <tS^teOp3J^tei)f rik£$risf ip p  isssl̂ &nriSHi

3n  riB48MKttl8rit S^WjpSfe®  ̂ 8lMPrilri8 J^NKrifeSlSî i* t ijL lli ' HQHiCl ab h ^ Ih i

4anmm w m tW ri Kami feq*teA4i»*,l  ito#torifltotei StMMrtTA. mtummmfc jfag* m hfir*(3 mk %& j£  w

4 .  rife *  ̂ »**>*w *1* *  tbflraflriyflu twiidMBPiawMitw i* H l# i& llla il A tt ^« ftn» lt y  tf® }-riMfeB BBrilA^ A®riAPriBa®A^WAA|F^AWpa "PP^^^*Pri|^fe(WB^ J |  jJ l^ r^ ^ W  •̂ WTMri f̂efeP*"^^pr » ™

#B » «nUtw 1b iw U b M  to  Profawor faoL tcb B. StoXprxr* mneatoa
Itnt iiAHW ti ll £ & *  An Jii»̂ toimifei.<» AMBasnla of t.»toifchî nMAt»t^1ttnA awrf £flflf»WMPilMrilr1plBla ■■rBBWlU^ B  AP*AP0(A ^ A d l  ^HAAAARff,PmA'*PA|rA^ 'WBP' • •  â wowf -^nn^pr ^ * P * * F

A o ttM iX iltA A fe lilllft o*a SlBti£lWM?S6 BlMMPteWI 0£  fBPVNWp VVIHMWMIINBIBIMNp IBMHB tBFP®' l®PWWW *fWA|r TP>P^ p r ^ n n n i r ^ ^  W to w W n n w  w
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Am

n m  jwkI& ckI  odf B d b w tii.y  j  B tw uM fct* A R ^s tro n g  ws&

« M t ( 5 ) *

to  m ro ta tio n  o f $ 0 .0  g . (X *0  a d t )  o f Jaathyl ro a y to to  (o to to ilto o d

y ftfa  t f t* j^ }  ti ^g* WthiBF &

S & H ad u* th ? * * *x i* tik tt&  H^bm it* f i& M I  w ith  « H is w »  em ade tteer,

• P t t t to *  to m a l, and coat o tw d  la  on is *  In to *  wro *ddm l (1 .7 S  to * * * )  

46.Q  g * (X «0 a d * )  o f ffrro tO jr d ia t iU a il oygtoponto d to ao.  to o  a to ta ro  

«ao a tim m t f a r  o r  o M itto o il 30 a to atow to  on to o  to to , to o  to *  In to

«ttBBM Nto§.~ A  A to to fll R a a w tife  **#  Kitiî w aiiii**!a«M !iigiA i« w 4 B L tlg M IN lI tO  B tttE tti•B* BdP^^BV^BI^PF^p BW1 roP^WKWPBPPW ^ p ĥ̂ bapa  ^^^PBa^m^ptoAjp mo ~ ■protoFro^^^tow

ĵ ftiuttiKp vtftMtfWitffll && 'Audi1pKJBp̂P 3îHlHHBiw6$îpii®8Jp '̂ b̂Iwb̂R̂p v̂<̂RPw tŵŴro pwbŵwŵ̂Ww bpb»

« ! • •  32U .3 « •  (B O  * f  A *  * a * 4 n *  ro to r*  to.)?. 4 M J ®  * 1  3 .3  * * •

In to  *  JXXHaX. £ U *k »  oqplppoa *£ to  *  M t»  ro to w p ro  (C aC l* tu b o ) 

m m  {toeod  4 3 .7  8 *  (® *&  t o l * )  o f  ro to r , 330 «3L. o f toaeono ( a * M  w ttto  

n l f t r i e  ro to  ro d  r t ln tlllo d  to o n  o o d ia s ), rod  on* s m  o f poodorod 

Smdagr a p a tto tlc  o iatoO N dnM to* o a to ljw t, typ o  S ^ o . to *  afadcura w »  

g u t ly  rofibroad <83° )  to  an o i l  b *to  to r  U  boom , co o lo d , and ftttorod . 

to *  w ato w a n w 1 n l n il a fto v  m m m U  o f to *  tom an* v ro  d io tU lo d  to  g iro  

90*  n e a n a r  « f  r o to r , * * •  ® -4 3 *  (2  a n .) , to *  in fra re d  eprotooa o f 

to *  a a n i i t o  m m  to ta fc to a l u tto  to o  o to rtto g  « a t* r .
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3a •  atenqr « f 3.8 g.
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t lo a  a t  liO  g *  

w ib a w . 3 b *  atfjnbHBPW wan

oy f* * it> » ^ i«  KQ ftlftSitift 43^
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Sift 3130 4&* ftSf ftftlQ̂ d̂ QNftft

b a p *
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Is a  a * .) , *$ • 1MSS*

•  C S tsM  £&&  |P t O f 70#&3L| H * 30*S3L* 

ftataU Of 78»0^| Hf 10«23L«

f f t  3 « 0  g *  ( O J t  a » 3 * )  ftff 

f& N fe  f i t t e d  W itb  4 ft ftfld ltic m

ftttM ill ft 100*ftX# 

S ftttd flto flW f ***** s t l n ^ i
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252̂®Ŵ 2S* *0̂2̂ 39̂ 6̂ tiQyiWP Pfc
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to #  o & to #  m ®  to to to to  to . y  jfto & tl ®6NSNi®Sto®

*a  4jh4l *m> ^  W  llb to tfto  «,n l̂ Cljfî MflSSS to  VffiftfiflSiftB ow lf lt tm yiyl amHmft

toflwBCto® 0®$*
'® ll dag 4MS£iahI^1 #MtofcMVfctoMtS#̂#£ toto&IP ftototoSE JBk ®SAl&P,lil9®kmfeto!9# &fl9fctt' tod ®®UÛ

2.0 g . (0.015 aola) o f IrtealgSwMtaFtepelai*, 1.5 g. (0.019 aois) of 
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f t p *  (1$ an .)* ng° I4t68p.
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A ® ̂ A fl£* f if t  .̂ MMl HijMd̂ k i  fltfKflMtftA 4nB̂ 'AslS^RIltt̂ EWtiMMVlttttlMfc wftttBttMMMlrit JB&

irnmn *®iin>i«tiini *&tfe 10 i&# of M I *od&ui ***** * * * * *  fa r &  k u i .-irpi -w ..... IJI i||IIIJJU|j|Jp ^ W V T 'V ^ a i w  ^ipvrj^p fW u T W W ^^W B iW w  iP^WIP ^ fu ^

to  ito »  JUft g . <8050 to  toatoto* * .g , sSHS* (0 .8  »».> . to * stoM ito
f f |fllltoM wi a£  I frftoff Tiffl̂ H f ^ ' fft̂ *,T if!rt ^f̂ fyN* ni% 5*S^# <S*02, tottoi 3JL#3K)J6i {y twfy

itllltiHUM) # ffapHWI iNSII JIM OfdMNSfiffc to » .i*  «** n.%**

«to o«j© g . (0.0097 « d *) to *to taw Ig to lto . a *»totton to  14k> § .
/r t^ Q rta &  m a M \ & f  tom todhto^l..  tout toW kto#w torl toWw«to  4 tt gtftf » 1  .  g f  tofeawarttotoiig i iA K to *
itotoB UrtotordRpB^pF OMHPiPMNBjv BPpBpl *^POP®Bto^®B^FWIWWp. ^POto^^r to®^^^Pto5|fl^B

A to tto fo n  to  0 *7 $  t *  (0 *0 0 9 7  m Om ) to  w * g fl to to r ito  to  &  to *  to

J^Atoj^^Mktffttod^toteto^to ^uBlfek^M ^K. W Atf^W  J* A&i^BiMi \ l  f̂ei<fctfc.toto MtijfrttKBMEttOflUBk ■PPiBftMl tototo*.
iBM PPW V lllW TnpBBB ''BMlPMWIWPp O PpiW *^^^^ ^ B tP I p !' ■B!fl®^P^OwBffOPW,j|F O^WWwB 'BPtownip s®tyto^®rwO®fll i®l®PWi»4®rto^Bto -ip*toWi* toB®®

BA* - AASfcytei®- AB&Bi' puBhpmpBwSIwmMpQBIMm IBBp AAimB'B̂ pWBP̂BwB' Bp̂ m- wB̂ MŴHSfcp* -WWB™fM pH^r̂ f ŵMWwWM*

MmAAhwm HiAAMHAuMfcMjfett'’ BHBeS'' jBiM̂LBUS 'IMMMŜ' IKMÎ BKUHlK̂ iiAB P Q V m m R B  1 ^ l^pS P ^P : B W a p ip ^ B i  t b p b ^ I w  m i p m w * ^ ^ w w -#

s u m  mmnSL to  to *  « to to# to *  to to to * «w  to to ilto d  t o  gbm oj$ « .



U tls wiflwSA mm t ul
t fc *  f lm  fm s te m tib  a&

A mp fta

MAfbvlMi dfatarinafl ftwwi

A O S to tfil*

mmJbhBf vbflŜl̂ lpfPB̂P iBlEIBipiJŜSiypijwjpi

2 b  i i  JK H & * f iN i t ,  

« f  J *»  ag« « f  iw t o i i

111 MU l| f #  t lf l^ ll j  m g  |&ftiMM$ A  :ABdfcMSSllMI 

H * iMP m ^N a# W t #&# nt& $#jSS -*»|f»'***MHffi> 

U M i UMP 13®0rtfc ĵf MfeMM

foffftfej, gg| Jf*4:^4i4.iyî l JjJ gd# {
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WBWMwe ®«S aft* off bimdns fta son Uibas ■***» .si—*st aanftfts add* and
4 1 k — f t J i l t a l  n  a « £ itt& i ■<**■» n  $ *  *  s l n ^

mftPlSKt̂ A JUBttttiEittl&iBlSiiP TBifPjlPiftP 8l*3L f£»  dMimftiiJtj>m iwmMh 4Mpft î ttk itlHMHII'

irtt̂ aA-a| *i**- 28MC teT i£# ylA iî ifcS  4fi, l̂ fVW

d̂(Sfc $BS8lifl̂ tefc ®(̂(K8(Sjp§ĴH* 3ltiŜ

0̂̂(fi(Sfifefc jS(Ê88j?̂ !̂̂8tô98̂iilSlĵ ,̂(lSfiŜ8§Ĥf̂ l̂(|ĵ  jŜ^̂OSR' *̂3̂ îS(Sl̂t 8̂(8JjS*"

y t̂ydtami * ltit wlu &£ s8̂ 6ipPj| 30 $&* y  jy y m iy i mm

mMBP odf ipmspPSWBNmimy ®®PtwKlm$! yyst&JfcJWm® &jr itooNssidbByÊjflL bands aft 11.73 

a d  i f . 73jk »  *so wMaftaraftsa saw also jmsanft (84(-8 ,U % ), Idaaftiflsd 

tgrnMk bands aft 5*97* 6 M ,  400* 840 and 11.3® )* • <b» o f ftbaao «a- 

aatnrataij «b&ab aoooaafts to * ftto bands aft 5.97. 84«, 1140 ̂  and a 

jNSftin «T tea 8 .90^1 band. Is  prabaftOgr 6»aaaftwqnwssaa|ihans (^da lafica) 

as flMMdaad bgr isanariftsftftn of Vaaaftxdnptirasaxblagrl aesfeafts (rapw 

abm>nrto(ra|*i)j and firas ftba alsobol xasalftlag froa tQdrolysIs of



imu®mmoo«t«lo* Ammdlagly, stixtoarm  o f law m  

o f l<^i^ri^^lea^jbQ grl omtoto m l 

m m  onaiyooa tgr ialfom d m l m p i  m u* tho m v i  of m to tm  

m m  ms nitrous m id m m tlm  of mo fegpdoomimmo of l̂ m dsa m tto & r 

m rtrte y t& m m * *Bm iafrorod osmtom ofeto&ood bar fftmlzig o aotfeon dip 

wOfldo aotatlon .of ooototo Hixtnro la  tho ^fmomiioO* bow# o*** o 

a d x tu ro  o f  id m ttO f ll ompOBSd o f 5%

md £5# In io rtrie jr^ ^  ooeto&o In  mo *mog&# bora, ohomd tiio

flKHD wlHiTOTPBffiffiMiff fflwE wP m0W 8BKK8$Qrw jPWPm mEpp Sm«3P08Bi ®©SB SrPWQmmQBl#

onftp «% 6 .1 0  ja  ond o  om m d o& S#90jo# both o jip iro n tly  duo bo on yogfenowao 

oeotobo fv m m t to  tb *  o M  o f tH P *  m o bond# o& 5*97, 6 .0 2 , and 11 .3 0  

ĵbi moo n o m lf tM ilom od, tm im tlo ^  too im m m o o f dmootoBmioimwohom 

to  tfco oaefcont o f m oot 0  in  th a  oooboto x m te o #

6 . A iiaiyw  m  ffiftm w rom o
mo mmmm o f oawooarop [M&) mo moo for m  ctuonuo mu$o*o of

g tn  p fc w w , m  i&noad la  •  8®>"«1>* f lw k  e o n U la in g  2$ aH . o f la o p ro ig rl 

aO rafeal. A 0 .5  g * om ® #* o f 8 -a b lo ro ^ M ^ y iiw r tM W M  w  .A M  « d  

lb . a & x ta r. jraO w M d Ite r  2.5 h«a®t. S t. w in  aodlaa was dooewpoaad by

o f w U tr , l b .  ao aatto a  v »  n a u tra lie a d  to  conga rM  paper w ith  6  H 

n it r ic  M id . B »  c h lo r id . io n  v m  t l ix v t e i by Ik *  Volbard w rtbod.

f t *  o th o r a n a iy M . m  d am  by Spang H ic ro a n a ly tia a l L ab o ra to ry ,

A im  Ajf§j03P» J1 t

# ONblfdMUM' .AwhUUiii^Mt- M lJh d la u M liM  j b u O  ^2 .M M  M,*lW f p̂PWBBl wK 0O3SI®Bji CRSKm 3JQS66I JKJWflr 98r
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M iltin g  mm  datawriaad la  a tmp&XUxr in  m  a ffis ie a tty  

a tta ra ! a ll bath aalag a oailforatad agnlnat a f t m  adf

RtiwlaawJ* tN & M w tftir* St#» mmmMmm m m  no* at**#



X# o f H n  ifn tjp tn iifln

t l M I  A C M l i y l A & l O t t  4̂ y o 3L O |f f i£ | A BflO A  ij^p|illBW W BffeXy f f tM M H M te  tfcW PW Iijjai 8B I 

< d M tro ^ ille  i lM  lay i& * m^mdm $m m Mm cyelop*opw» *!» « • 

t& li l A if t t w t g f c i i l i i  n ttttir*  o f Mm tt̂ tittcik in  ttMMO lusnd iiiaB i 1a mlnfcod out
%MHA dflfeljbb Afe. BUgMUMllUi AiufP' V  JBiH IA tJfeA* iP ^flaS* \  ^ . ^ t .  JflNMlftifcj£AAL'Ai£i^KriflkBfe4& Jk& bBB M lh M .
S y  w l Q  V Q I i  OUT S fflP T K lw  W * M  ^<®* w B W IW aB W B W W  i n f l V V  w M P  W "11

W  tH #  ?$ttg« y h ^ ftj, MfBih ^  f Wt B 1M & f0& 0&  fSFOfit 

in  in  ynOjuocizig c&CUKrofoxttg ttoaot&IÎ yocyBXopirofnno po^brad

flsvw til jtooms isi yqon t  iwî tyff̂ iifî j ^ .4^^ cyolopropajao offfl fft iî ^̂fft N̂yl/Qy|giffitl̂  

propono xoactoti ra p id ly  «fc O0* tin  unaucceaeful attempt® to  aoyiato

e M lM M M M H U I Bawd; ll4 lW lrtihm few »1  M B U ltttf IB ftW fth l ftW ^L B  am  »  M flBW M t■PsjAT'OOOPPBOJB̂ A BP^BOfd^lP BP̂ WOBiB B^P™UK̂ P̂ Bp 'dr^(PW^jB^W BIB ŵ Pl̂ P B^P

o £  b w 1  « w 4 « w  11M8K  f t j k j *  in ^ o a t o s  th & t  a  p t m ip  & tt& c k  to r  t b e  a e y lo n lo n

4iM » 4 g  m a t am  mm tei.pH B lw  B J ^ ia fjb O tO filW r imnwwiMiP w tP t4  ia i a #  t h a  W MBfti l f t t t  -

o f o oyoXo"*

ppopom fi® g  bstm m  tho f**«w o f Mm oco^yi. ^ a p fA i

ooagOax m  m powllsle «jOatisfe&ae f  we tho acgrla&loa rw w tlau, and tin

iN fe ian P in E io M aao t w fa ln ii aaiH »aM i*p tt*fjaB  i i t4 p t n n A p  i f c ^ ® n o ® B i^ n n p o n ^ i iwoobabi^p b  o ^b o b p '■fb p̂jp^o bbp 'w^ ^ wf ^^p^p  b*

S,Z*  00
41£Xi



tew * m H iw ir t t  it i - nits te s t both terns at te a  oysiopropaas rin g  bs

ffaflP1 mrnaiA* mm mmAm iMimmm... ^fturit Hw»to4<wiift1*iw im wM b i

«RpM»t«d to  foae t* $3xt** t it*  fteotyXotloa o f oortrligrBXoB* **c  foam! 

to  X*®***A T**di%y « t 0-7° to  y&tM t&% o f fe-oli&ax'o*^

I t  moot b * QooQlodod t&*& «*»«»h an ap«wnw^ in  awf. xtoooMOSar fo r roaetlotia 

*& Iffm iit in  *M * **■*#

' Two inodboo tttio ti n o * t o  f o r  to *  iio if ty liif f t f

n o r tr lo re lO D *  • Tfo# iS w t#  lllx o M M d  in  d tu w t I»  in rb X v iv  *  ^ tiliw iiO tl®  

«*n*ym \,xm  t îswn fow stod o f lw r  t i l  t ilt  r t t f f t f  tg r to *  Son#

fbte aacbanten ten em  poosad dteooUjr to potest (gate s ) or om U n i 

m im b U  (pate b ), stem  both pates teod to  tho tesamred 2-ehiom-6» 

mstytembanuns of unspooifted stamostUMtet*?. A3teraa*s3gr, tho

d w fc x



U2

• m fifijM m . m b w w w «  t t e w *  *  "n K M U M in a* m M m  X »  (C hart XX) 

« f «b» amma. tgrw « n w  wwom * in  aa» *r**m  (5,au ).

o w w  n

CH«

w a

h y  '̂ b#  qjj Sfigf o f  a^ptflip^^yirfe.

tdbti£,flM̂alt0̂ b#Xl19d £i&j£ INtttKl81fli'j| sSlMldk Ijy  1&MI fl&ttt&fiKUft ftirkfo* ioct
B R  WMfc e r f  t h *  t w n  * * w * < w < n «  n M t w r n  jttfejM nti w m l r i  I t t f l d  1iO  t l l f i  d b t t t i t t V t t f l

produot* wltfe j^g  © ^igttrii& i<*i of tfe* ch loric*. tfc» jgg caafiguratioa 

is  in  ftgraam ft with tfc» obram d faeiX* datoyd?*olialogeaati<3o of t&© c&Loro-

kefcon* $© 1-acetylnortricyclene •

•  0

■p



After v«m»ral of too eHtgrthrogm nadir mmHU om m

•  proton, too jg | afalorliw da tho oorr oct aaHflgurafcianto bo fltoptooort
te r t k *  RtiLtiHVtepQVI o£ te ltt , %  4 * Hafc ww— 4K1« fa  rf4 rt4nte>4ah

te te lte  ItflllflHI WMBtomfam USSb. tei# £jo£€&8ttt!pl£$I WSSJUBiblS ftt th in  w tM fig .

^Gb# JftftHB 'U&6 |*|Bl̂ 9yB?feSid®l m g  o te te tiflfld ji

t o « t f lh  n a w m  C nW ft N w ^ 4 n » fc te l W  *  fS jtttf «* < » k a i1 4 a y  mm f a g  €«83» I I  <MH*M B « fl

tettM&jt f f f ^  tegr tete* I f lur ^ Ifp y ^ fH 11 so s ljR B ils )#  ly r  a  2n&{3dUI ^  4 fft4 1  uprî -ant

* t  n  p r it t t t t ir ii I  t p*  in b in  3* m u  *w**% &***« £  3*Nd*Sx*row6NMNBil̂ 3^e

setter toon « :totetepMtaiifeMnMtwNM«i ( I I ) ,  to affwrasb team lte  

fo d lo  dafajtoratologonotlon to SPOMtytoortrtoyeXoiM. I t  ww poeotolo 

to  M o ra * too oiOosakotoM to too cowoopondtog ehlortoydria (XXI) with

H « i 4 m «  iiltiia ig m w  h y r iy lr if t .•WBfr^W*PHWHiWW ——  ~

w ith  o n ly  p o r tlja  dobydrotelogoM tU on to  3 ^ (V b y lro iqrotoy X )n w te i^ y e to n o .

M #  ^WliOWMPp QK teiMi W3JU?IWWfnK*IW W W  Idwi
&£ ffi*y %-r l  ̂ y * l *w ^

^ 3



BmmM. o*iwrtwontof InaTntiing m th c ring tfe* etOmfagp&iii in  on 

o£ powAoarod potm lm t fcjdroildo, dooignori to  eoorort 

tho it o o liiM i to  tho 6o*m pm dlng totrofajdroftuwu wsro immtooeeBftil,
j iu l l  nut, |  m || wmaAkmntrnt, 4W*4

togvtbw nUb 4 «to |nR A  m tom tivO ragm  «te*t»b bmda « i 3 .26ju (25,26) , 

Hut 1 *666/1 (2?) and a «wbooga abMejpfcJan *fc 5 -9S/> l adloaf d •  eptiLo-

o oo®ho®g& group* ISao 2 *liK littitr0 ]& ^

*a iu i, n ittl lit  1101 M&fehflX* OB **mO z&Jft&Mi' tmmwnMt nflffifTI fTlfl &*** A I\ raOSE.OOOMld^p A  tOOPO^tlBOWIOO^OO OWO&^WOOOP 0 ^ ^ *  *0* JpfpBPB^^i^^W* ^BIW B H W ^^PO Jgp^ * * P P O W I W w  jp  WW i^lP' ^  W " W

378 m  (3«c 6 ,  it 4 6 ), alao sbw w eterta tic «C qroloprasgrl oa*$B**M i»

f 9 & - 9 Q \ *  *4wM*4nMiit Cfxui ESTOVOd lv  by iMflMlMMliaft i»0 thO Iwhmw*|L OpOpjAvWlV' w ^  »|OpOO w/f OpO IflOOpwipBW 010 UP^PMF j jp w r^ p v o p o * ’ w  i* .w «  ^ w w w w ^ i  ■nptv^^vw vp

tni,a«6hWl*tfwwto4om1 iMim (CbttPt I)*• P ’O W p  OPO®|pF OBOBOplOP ^  "P<p

tVO  tSfefMMfcOfcdl̂ -Jtê  t6̂ ioii60io4h*liWhiil oorfl̂  ^̂.•jfc'OOOttteeeAwiOfcflOllSt’OsSowwWilfl JifciOMiOJJUl« £VCK3& w  13 wRPiliuEw CKK
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Sedlm  fcgrpefaraiLto OKfrtBtto a o f :b-aootyXaaxtologr8l«ao (X) o ffa N M  

X n& m qtm teiar&m m  (XX) (»*p . 13P-X800) la  79% yi*0d. Hd» aeltf m *

4&£$SWtM& jftwwft tli#  cst3̂ r fofyyw*! w &tj, Sbs
WtL. B& UM atoM M UA ditoaA WObBftoWOAid^lt'Mi^OJ”4P̂ I>iWr£ At*#*# IV tJW f JWtojpiWlll# WhWMwVmÛ p w  IwHwrMI MCI wQ̂ VvliMMV \2?#*

I?

(Z33E) S& fty  y f #1<$ # A1&&9$&9 to  itMluoo $h&
| L a m b J !1  A & A  B i V a A  ALA ĴbiLiM. *- M ^h  W w  Tfc-#■ ^b&tLM-aUL^^ totoTlioatnÂo u j f c * A l -- * —- ̂  —- A  ^ wtswyjAmi o* was iu »OBOj> H3*e« smkwbtoi My/wpm* ytro iw w  o&jy is

the ysoovwy <9C Sbs •t>i3f&Sji$ ~ 9̂$$ <W8W9®iijU8ii, to  1 'UMitit̂ jluiî rKT "̂1

4SyQ&A9GMI WW tilWWl #lWWQ?ilitô teW foy C|W4ii8&$iWt %© *yp8pKltiw3r̂ iir^ ̂ fyfrU *rrf C^O 

(otu& tfflgKX  kftw svpfe& w  ®fc 5 *?S  jB# M U  )  f ifof-<jifo

HW nfytf jyeê UMWk pffifftji fMft% SWFWlWi tQT &■ IffoW f JW&l&tsltfftl 'to  ^

yini 3i*W î|51Uw^ ofeltotoid 4o 1&&§ wey v i i  jpttx&Cldg

W  -<MMMtifMW IlfellWMlrtlfftaMatTfey /«’t1jfHMMI flftllliWlV, AMf! &**£ A fjrtiftn tllfffl

mmJt 4,m4*nt*M iM& sB A fi’fetftna toft'fcJl A ft M B ittn«A 4ii m M m tlH - M flftB t  fflS *  A‘WVMMv WVEMRtJpWVflV ̂eWPlP aBPtPĤW AAaWŴWto P̂RAf

bond aft 12.53 ^  ja w M g r  ftM S M M  to  an k g n ltg r 1b too outoaa&iB 

MKtariaX* and abaanft la  to t natorlaX ifcoa too VoXtt-KUbmr vwefcten.



XV# Znfx*tt9d and MMfeXofftttwd Spsctrm
3to8?t3C^89f8l4to6S

A# ,T^ff||>yf ffastttoq.

iiortrl<qncO«» it w lf  «nd m m * !  3-«u b *titu ted  norto lcjB laaw

clHrafc la  the |&«tr»X2#$ ja m ^ qh* Uwpdncott (30) la  M *  m M  in frs -

.goA cad itaaan mate on th i s tittfit& a i o f ra r’&ric'nil&aft.. tifttrlta ito d  *k **w  — - —,w——. ■ u w m w M «  w f w W '^ aw iP ^w aB rap  ^pp*  hhmmm p w r P B s i v i m m m p c  ipMiFpppfsiMvmiMPniPPB w w m v

felvttQtS f 1 Wfc jllti. IKMHÎ tevAdtemtftllLttttfMi !k <(&i% atp*̂ pp*p*p ^’■•wwpWw wipw ippâp p̂ '~'9WaPv̂ Vvnaniaww*9 tMnffwiMFfl|iŵ ^̂ a4iaMwMHP̂  W  apteiPpR|p*l̂ ^̂ iHŴpWimpp'iWapaP

JSlMN9HM9QM̂ '4 4BM9ttr9P̂H£LjMEftd̂CKl& JKtt fl&Otbti ^UL*? lb IbttB tMMttb

Bawaitorad to w aot m totto  o f to to  ayataoi (31) and Smna and Cotonou,

lo  JtoXXov the «*fej>ijrfe,irt iaaaKriasliifltia o f cempfoeaia ( I )  Ac tH u ^ ^ c a  ( I I )

StoXagror and 0'Ooaww (33 ) )*«*» patafcod mb to o t a bond la  b it. 11.7 jt

rftrrt on i* ^ m imiAAa»4<A4w a# I m m lidii 4avfcitot B<w*brig«i1 rnnw, *»fg th fit thffiffi 

la  ao fmfr o£ f4|HM ‘*JIMIIWft î cB&ttgr la  ^8f aorfcrlQgrcXtaja ^ iw h  docs not 

pooaoaa titla  ateanetaxol f*n to *o . A ll o f too 1-onbotlttttod anteitoyOlanaa 

tovooticateod in  too poaaate mate mam fm ad to  ham hands la  too 11.7 p. 

region £ g  la  too 12.7;»  vngtoa (Sahto X ). too hand ate 32.7S,» *  .06 /1  

to  « d to  oonotont and todopandsnte o f too 1 -m to tltoante. to la  band n rto o  

■ m iy  (32.1*32.% } to  p o eitio a, toon too l-oafcoiitoon* to minteafnofl

la  s a  m d y  o£  ^yyfy^ y t d ls c to ljq p io s # w f" *  a  kH Hft afe H JEQ  jbl 
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1*

sooatant (n M y l) and M k ir guaapa aw  ylanad alaaWara (n fM U U y  la  

1* *  m  tfca nwrte laytfUBai ring ayataa (33) .  »  anuM saw ,

tbaa, D M  t t *  bam la  Dm ]!•? ;*  w *»m  la  yw M w Hm y ahamotarla tlc  

fa r a l 4 « M U a M  aoatalayalans ubloh is  o tte n lw  uaabbstltutsd*

® a bund la  Dm U .7 « wgtaa la  aaawdurt awa Intan— and la  a b it —  

vaaiatOa (IX«6CKUU9$ p )  m m  tbs I —abatltaaat la  m rtad, bat raaalwa 

annal an t H  about 11.7S 31 aban t u  M M t tw d  la  oonatant (—tb y l) (33) • 

30Ni fm rtM m  of 4n ‘Umi jHpwiiiltiUiB ©df

t in g  Ttf* WVSHKKKQfy'j  frlfftt*1!!* flNMBI ©IlftW lfttM NHkrt&B

<s£ # tibw lfcS lttS sii o n  StoB x& n g f to s  £ X a ? ^t M ^ o n

Hffflfl'ft |g} |  tNffc HNKt%0B #dWlf*

HfeM& &8SL jpG8&ti&©& ISpM l SbB WhflElW o f  I jlw  H 'fotTllttB

W M i  Jm +t J f t  f t p f f l  O i B P  H I  < { B & W  $ $ |) P & f lB S $ ' JRSCr SUnrwW ^Oi!Q9amB V W l U W l B P S

j£ $ j|j£  ©& "Hks v & s ftt jy§ iMMPSitels i& s s

l gyi§ î yab^ai in  n m  jm p a a lt& m  $& t& s  r in g  , ISA ©’I w f ffug

Pftt&ai ^ n m Milwigi 4*. r iiiM lil K ft E ftlllid d  d flS  th t t t  Q g&r noso1*

substlbutad on tbs tferaa wndiarart fla g  b u m  baaa eeaalaed. I t  la  qolfts 

tbst aultl|& a substitution — tbs ogp&oprojsn* rtag magr a lta r
Ifowtp̂ a

a ftodsaontal Qaxfeon-bydrogeB strateb- 

Sag ffffpaM gr »b about 3 & $ ft (t£*2&)« tao bands la  the —ar Isfram d 

a t 1.33-1.65 sal a t 2.2U a bam  bam ooaaftdarad abam etarlatlo of egrel— 

p » l» l eoapouwia, ufasn tba prssaaaa of tacwlnal astbjOaaa granm «Mab



Mao A m *  la  ta lc  Mgton, cm  bo omTwrtart (87) .  9 m « tn t of thaw  

bands j#) Jim bom c&trlbiitod to an ovartooo of tbo ojcJojvofgrl

owrtMMajpteopn ste«tdt4 &g fesMmsgr, oWO* tho m eat* band (2 .21*^ ) 

opparwtly In  a bond*

HS£l!l!OlPP4iMMlb?lliMV̂M mm aAviaftdiaMaal mm M '4 O â M̂b'tâvMŵWwMoftirwMMwV 1*#  ̂*■ w  a 4*̂354j«T**Î JUPwPVVSinwvMI Ô O-iO1*
SnÔWKMfc* JCkJL Osf tb# PPPbMMbflMPkObP jOjRjlHKlXKOd %SEL tlm fiBPBOOXXt *****0* OollilhitOd 

th * ItodaaiiQ ^ e*ftw»*byd3rog8Ki otrefcehlag f*oqo«w*jr ifca* 3 A  to 3 *26ja 

(25*26)*  H$0 'nniT'1"11 In f run* t crtMKttm *&**&&*** two Xttoliiao of Ijs&oroat £©*»

tb# lia w i awortono rogioa f&m tboui 1*65 to X*7£ ̂  tool tbo soeood o w »  

ton* rogioa, £ra» 1*XD to  X*20^  (To&Lo XX)* M  tbn Hoot mmftom  

itg lp ii tbs- N̂wl f y*^ X«66 to X«6>7 ja #00110 to Is# odf tho

tfajnwŷ wrtWDpod fdhsg to  tiost&XG^Xoooo* Xto yyo ttlflm In  iftsyfri tNyt o otoosg

^miO* Pm Dk mm *4 W  ̂ Sf 1— TL ppa^Mk^t M'jM ^nO-M^fflf .̂ m*m * * * «  *h-^m Jk m um  PK. — ^mOm. ̂ u tXTWftMBgr m  3*3 JO or loos (3«m» Ottft i t  oiMttlonOB an ajotomliy ogr aton

lOMiMibliol ote#o tbo tlaNp#i,oM#tfO#oO rSo# to t̂fflni*1* |#
*ifc M^MMoiMK M aik M  JlkJBr M m  jjh «Bl| f l l l  Wafê K, mm <BThM"iiT*ii jMMaUMMWihi PM tI tEtM*. <Mbtw.*M m m M lM W U I mMHPIuM—.#O0iOBiByyr on nwowwiio 0* *#)# 3 **"b̂ 3**B#jo i ooooooawOuL* jca t«o oocqob oow**

4imu> aweloii tim #b»mmi XaXk to \ J%& a slImq- pmmmkw 40 Km pkawM̂ gî ^fet*  

o£ 09tXo|#ti|>oao odso# la  aootf î̂ yo lo ^ t X ti lotoaoll^r ^pyî -liob 1ryig upoa
anlialtHatklaw | m ikB VOmiti(H[)»

T* akatlij Km MMi.«afeMi4 MM* -feltM* *hjQ«A WOHIMlfltiflWP #WflP ftBpfcittfWWl MM

m  only la  tbft M mob*  of «artM»«BtaB doablo bente.
liT M itn n iiin i Mwai ^^dKawiMbMt̂ MWM.̂  f̂ or iaotOaaOil* lb«i*fa P»h4Hl4, handla In  th uO#0lR4#0w00in#iHPwRBOT# OPpW  OilffwOk «pi#i<0#OOW p»Pw**W p^jp ^ * ^ pbi p p p m i u  “  i#

l< 66- l £7  an! 102^X0 5 ^  rogioaa. MxtmoMXr* tto  p w ■not of oHbanp
niMpfiinn bKmoKItM KmmdIm om *WMmfMl*l<w* Km Mitflkt 4ahail |«P mmtmm4 nakian «f th i

^ 3 o N » ^ P * v W o  liWpOpOWOPWlB 0P*RWHWOi^ w ^ P O -  OOwO*^Oi|OwW|jp o ^ * r  w i n p p w i w o i ^ p w f f l p * *  ^ t r  * p * ^ ^ p b p b w w ^ b p » »

£•15^1 roglan.
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A . dtM W Il

B w  rM oM on o f AUxfacfcla m A iiia w s llii ««t«MM ■<«> id tp a n i o d d■ - ■' w nunw W I V ^ |p P W W V i iH i r  ^PIRVW iH R M V M #  w W n F  ^BBi^PlBBiî ^WIIP WBPPJ^VW B BV i WB^ W M F

ttiAB iNHMft >**■—» 4* ylAldi It VWltffcV <kf fBttrftie'ta • w iiihBilim—tt— I WWWW' Wf PP i^BB- 1̂P* W-wlP*P 1BBI BBPP W ^BWP^F M I P B M B W W * *

tiiiw llllw  jfl̂MNMlB JfckP JMMMKlkldilk IMMXttMUi- **>«»*• *ki> l*»

Ŝ̂lWflWlifi0̂J03W(W000 !̂ĵ liMSMI0 iE0ĵJj2jP̂9̂JJ0P0Jfc ^̂ 0̂  0̂  0fe®0B̂Ĵ fi0(0ĵ 800ii

%{> jfijiy  4$S& By*pfc f^ <MM|||iij>ŷ t,|̂ |y  jf^m nd $$& 'toSS

o i thtt

tlM I l lfftiff#  ^ t lTi l l y  4t$$$9$ C 3T)*

jftjfeawBteiigfifi a iiiiitr f i8 \  lyB i CMMsBCSied iilie fe  th fi diiefcaasititiBi ■i-api- twn̂ hpi* fAanBp*- BMBt ̂ PM(P^WBRl9flWPPl^flP' %uflpBB^P jBWpT'IPjpiWPFiPWr- lPPHBp B0.qBMMBP^lPPV^MHBPW  ̂ ^W*W'P*^P’W|

■fcfoat A»artidk*wv*M*m */m% £» 4tfeAH ffcl«BM>tti*ife.4i*flt ® £  tilS <t<M»Mife4na PVMMS&30KMI *
B^BP^P' ^PPPUr 'BfP^WB^IiiWPBBB'' <(BPWW#Jp ■PP^P- BPPW^P • * #  Pi^WPPB*PffWPBH(i ^  ”

IhA  *»*a *^ lit« »  4*m  tlMBt MJfilfirfc <*iq tha  fu lla ititw  Bflfoiamft.■PBnH P  PW PBB  'PP**PPBbpPBP BppipBfpiB ipt PPWIP^1 BP '^PBPPP'BPBP ’PBT . « ----------   w
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S a& ro ilyv& P f 94c
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&

m M m m  fo u n d  la  tb s

• f f r j #  j|j^ n

mg£|flm&ljEMI jfOT flNDSQT o f tb s  vs*

t&MVt S W  I f f f !  a t in iili^  fgĝ  f t

a . n>« a *»» « i» i«» ^  f -

344PP m l BtttfboariE taw o s m o v ta l I3JL1 t h i t  sK d to S m iirlm ifiS  hy&rcr* 

ohl&HUbi (X)f 1#*% txmctocS f& tb  oodliixs yyf̂ yt t n bjfdroohXovlc

m b it  a & fo x tio ti m  S o ^ jS f & M A  « £  o jw ftrle y & u > l ( n ) *

3§il%

1

M SI

n

> m‘ni WlMii  pw»ŵwpft(|fc'

( X I Z ) .

a # a *

f r y

8 a  a t tw  p w d n c ta  wm m  m fo s *B & .

la  ttw  pTMinti wwfc. tt»  a ltn n a  acid dawdmttara reaction a t the 

^..T«(p .. hydrochloride a i aî ndoonm^ile^Blana aw  ran In  g lacial acetic 

M «d (yi«M i»g aeetetae) wrtfacr thaa in  d ilu te  eqaeaae aadia (which would
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gbm Vw oorraoponding r tw M i) tor  two sain w m w i. H n t, U ff and 

MBta*g Mvorkal toat apotrtayoXol (ZZ) «m uurtatO* in  a ir and ooold

^  « ^ r w  w  I V W R  Iw ^^^PSW W PIw PV  g w IM y  WilWWftl O B - I W W W J i W B r e  O X  M ^ Q f O p H l i i  U H N n P  

# W  mw j j i  J b S p K h E a -  ®OW(WM3l  B B E|^PO w  B H jJr < IW B y w lP Q B y3Bro9F8K * f l y 1miMPKIW J^QOmMPQ X 3PCWB 

*«PWBWHWPiPw!lî ^WjMW!P v0p OH IMpT wCHrO OwflOUW -̂ OmBOO OMI OORSKwwHPO® OQSuHflF

only in  ItihiS <>iiwfiafctf|j|i ft crony on fHonxfeoii*

,®Ninnwilyii iJm cnniiiMMi jPrMft i^in rn©©%i©ft mwtld two 08tu©crtw®i it© Jmbmi 
3t©VMK̂  ^KSdUytlljJ ©XSki iliSNSNMB t̂dMWI iiW M I tiMBfifcfctitiBy

0 * W IIm  WMWwablMk M B  O OMPwPOnragpBMqpn OwOlOB* w mm *Hr \ iO fw /

jBttftti f t f t  *iiiiMf t * m « ^ j fcaiif tg i i i  < l< ii> i1 *  I tew h ^ l f l t g f f e f i f e i M  fe ltttK t i &  t h #  1f t  W t o t i i n ,

f t f t a j i ^  f t —̂j- jaifcw^^ f t  ... *- - A  ■̂ ..-ju Aiiwt i f t j i  iftft 'ifc  fliiMft A lU A Jk iM^kftflftftiJA&lftttftlfcdA aft. ftfcdfcltilJfcpipMPttft'ftAPMiWSm  3B C M M N M I i l i r a H M S M  S M i M M P  f t  n M W S M e ^ y n i w B w  W K f i n s l f f l P w #  A *  f t  O f t V n O u S w B

S#tmt wawMWaa £ f t  ♦ i t ^ «  ? ^ | f t f f ft&Ji»!l-. a h .  f t O T W l t f f t l  t f t  f e f t  h J L f ife jL P  f i M H l l l M ^4 ftn |W p  MPftPlPftir f t l  p w w i B W i  ff lf ltt  <1P^Ww 'V ^ P w !*AJP ^ p ^ p p p p - ^ ” ^ n w

4m  to its  tn44ptMM4 looatlnn and ita  peattiaB oa a tteaa »nai4>aw4 ring, 

i t  «cm34 load to two w»taPt<Q«jiA aootebao (O urt X ).



A

Quart X

m m  (b ) P«tb (a )
f I

nm%A ■%$ $gMd $ g  IS I li (to ) to  &  doxk*

iA S S  0̂ ^SWKfe9dd OldBlftdWdWA ilHKfc Agd1 ■ J H A g tflO ^ iIO ^ tiy iG jrc  X sIi6 0 '

y l̂ l i dAs ASfexsoMii fffy%ffi!Ni ohmiisSs^ ini jgNMtit 1$mk& tho SAdSstm is

J$2ggti<&k T ffff ||ffi% ju»f pyo||g$ jt^ ^  ^ T ftjf r  th ig  SAAkSdS Wft# 1 IH M tillli^ 1"

rirt»i4n4 iw »»1 mttib «gH| jdhfltesi b d tb . b f  /$a»<»*»*iirla41f*« m&tA ta r ^ tm fitlM iH lI Bat M fliu d iu r

^ lH  gggdWlW iS  jf^T M Ml *t«»|f f! fllfffjd  f ffy^ i$gg goGUhi $$&HI |8P®>*

doMS to  moot vtlfa itW i& te a tfa m & ijtixm ia m , m 2»U^iuitoosb*srhjdros«ao, 

a.|>. za j-3JO°# m  fomod. Shis w pm ritw * Is  onoZsgaas to  Wpp sat! 

M b n |* i saanMKbm of apetaLaarc&ca (H ) to  MMtfeonSXoM ( in ) ,  sal 

w o o ia  bo oaqpsotod to mm&t i»  m m m q b o r ( X T ) .
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X?

Mmmqfcm* »*p* 129^130# ^  dM  rasfc teprm v tfc» n o tin g  fwd-ofc o f th * 

INttt$EL<3f tfca* &£ r A q£

(i£) w&tt dyag#$iSiSdS by the Baiyfti**

t M i  jMMhfiHik ■ **1 i # \  i a u t o i J l  j^> Mil 1% - ^ ^ tit'.iitt>i<fcha:,tM̂I. i*i‘t>h:MMifctfcMi&.iHifc^unl̂ t jmmnijmi: &  ¥ 3 f \f M M f ir  r« w fi# 0 w  q*  jy^W FBny^ \w y •

O P *-C O ^

OCoat8

5Si# A n flH & ttd  £̂ $hm$Im h & oC An awnwwr w m i &$£&£&*

oal vttfe the aeataka firam tbe nitrous acid reaction.
ft*M*mM.An  «nftnift t h f t  jM W ti tm iP I I  Imiwfeh f ^ y m  4shm mktM&tk

and the fa s t the ae >acato<Krnortoiorol«Be la  forwad, 1* Is  d a & tfU l 

th a t •  Area eaatooolmi loa  la  aotaaUy produced during the  raaotion .



A m ok m m  lita tfjr t m  U  m m & M * 4iv*e«!y to rm xfr th * ion.

* a  * b * »  <&«*# S ta t h it r a g iH  o n  © w boa  m n a  o f  tb #  n o rtv le p Q X a a a  n o im w fln  

in * In  m J ttftft oo«io«wftlnn x*l*S lv« tho 4 l« n  llnk*g*» Booms* of

Sb* s&C$til$$3r oat Sbs SvlnQfo&I& sjyoSont Ŝ sy nob mson* Sim |3s®*fflSgr
liiflO M nsr fa» disiftnooaMnt o f «**«*im—t j&ra* tho  m tm  » « it to  form™pw*«p̂ iF ^l»y^r^r W*Vp- ^O O Pw O r ^W^pWPPw on'W^POBP JMIIMQOnn^mSNViSPH^S' m m n W

4lHtt|$lM9Uj&lEKIfe d̂ €H& 4h& .̂ aanb^̂ss*̂s dŵ n̂* ŵ̂^̂ Ŵfcn(Sî |Ĵ 01 jpp̂nn

snomssbmiflil smsmŝll nMsson t̂nt ‘̂ felni6̂n, n̂nbskosiikĵ t̂ snn osnmn̂Lst1 n̂̂ndb̂nsn f̂ebnsn"̂ ’Op pp’Ŝmssn*1 R̂sn̂ ŝn̂rno p̂p̂s opprs pppr

♦ B *

OCHKH,

Tbs p o m ib iii& y  oat bawank̂ cftea Sb£& gpeiw fil Syrfn boo boon mggsnSodi

frtM  j« ii« » w iiiitit4 iw i iftfiP iiS ifp m  in  non^BoOLitiP' s o la ro ttts  (581  •  m o th o r«  itw m ah■P1 JOPIRP ^BfROPRPRIPRBPHRIR̂ P'PP̂ OFWWBp P* ^ 4 0 ^ ^  w  jp.> '^ ^ r^ n n 'n ^ u ^ ^

fmfespi ttnlilMOjr, p w lb lU ty  liar tb * fommtiaa of tba 3hw ta r is  tbs 

dlrawfe dlaglJMMUfc of aLfeaognt t r  • *  nwMo aeJd ao lw u l*.

*» " ^JL-/-iooau

Safe an oMwfe waidd >r—wwnMy m m  firan ttoa •‘aid** or "fwufc."



0» grtTB daorttao f

Rafearte and bin rtadooia (3J>) M n  sapwtad tin t tha xaaetlon of 

«5T«Ui>pi«nr3aartdJBorlwdiw wltb altrcaa aaid Xaada to  c afeetara o f SW

inagc Q IU M a A , and W  tU g A saM atl. Q rO A A A ’
fPW *̂yf- *f Iflin ln  AO ft  a ia rfla w  Ba*>W'».nvttn nmftyirtaaanf* a#  Q <  m»w1 awhbwiî I <l« ih 4 n ft1  _

ffcCjSr JftMMftft AtflAWŴtHMMfcJltA WMutf JW*A %-mJH| jjfcAifl̂ hu.̂ t «ftjfL*t %9ti*.Amfc ibfenftl jkiaMalltti?! jifrftniAw44l,MlNl?l WbllfcjfrttUflb«K9vp 'v w iw u ttw w a fc f nwo <$$ iwJiy.M iwi i i iM iaA > c>grGUL0pro|yi4SAro*^^

(jWi tlMft ffiftrtMNft Afaft Cttt$££l Wftft IWWWtAd

53-2* of «t»

aS Afeft -iijii^ ip̂  Afoft jb@*3$ w t th *  Ah a  w iw If*

Im M I obAftlaad M t tl$  of t lt i 0 ** w& 8** fk d $  At C* m3 04, wad m  

g w  BwiNWiSL ŵ tdiwAiwitA'' f r w  fn iftiifi m uftif to  y i^ iw i t  foy ANimh f

tPHM&tfll * A AAAfftWWaW Wf #AB̂ Â feWWAtWf| îSllSWSWBflL**

m«h aaaaaafc far tba iaotofte tawear ranaita* tut dona not aeeoont for 

tbtt mm Of Iwteroowawioa of tho low nor f or tha abnaraal «©asro3jrtin 
raaotlrltiM of tfea oorroaponding etaosrtdaw (â lajTOjyanMfcl̂  ̂

to, OjxOnbwtjashlOTfctn 3, and niajnSLOMtlrvlfliaortdo OJX&, nil In 50* 

•thttiol), raanUaaa nWUsh laadt to apipaeiaBtaly tho mum atefena of 

aiatfu&a* JUwtbar yaaattOa teKanaadlato ta tea *n—Itoaalaty trlnyolo"
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ta il i t  Ib la  warn the eola t a m u k li, to q M t ^ d n ta n  a t the 

M taf& m * OHtaM la  the ajnelotat»ool ata oyaioproiyloMbtnol won3d ta

SljttfiS# 1a  tiHbflfidEfTAd * dtihdX ' m wt  K§flA W W ^ i P A  w AFAAJj taF eAflfÂ AW  ̂ 4IVBWvV^HH|p A H A A 4 M A 1 P W  dWSHV^P AF

& IteSiNl '§og®wrtJjdii a MMiy fim irtf wflpdULttflKls iMrtnimfn
^actM îiaidyQaî  %ftfltjrfffr;ii^  &£#mi ‘lypa

oa»--------- ok
" *  ♦  '

v J
" v  I 

CH_-----------."eg""•P

Hfedto ii  aMBi aonwisafe JSwf a ndl p£v$o cobmi

4p> jjB i f  O r >|i jA 4k  Jfe^MWAKAfe m Mmmjjffl mwJpMMfwtm %P/ 9mmmw-i *■ "•AMSWBRmHPBŵ ISJotIIA w y ^ vW iitw ilB F  \« */#

«fc»> tra d e d  In  d ilu te  fcptraafcOaarle aeid w ith  aodlm  n itr ite  gam an 

vakBom afectare o f graduate.



»

Iflw a th * b j& rc m m m  of l-a a li» » th ^ rt*L o 70l<m  (XX),

XX

*  aaafWMd aoaaXogoos to  n  <*ufut*l«grB lua hydroafclorfdo, was toasts*

In  w sM  w ith  BodSan n iir i& f t *  f t  a lx ta re  o f o o e tt tt t t  w ow m w  w i w ^ p *  i f W B w iH o p w  w o w m n 1 * n p w ip j | n o  w o  n i n i F W iP i P i P P W  V O N P

is  S t f  jrta ld . lha Jnfvaarad apaatnm of tfcla notarial lodlestsd

a* 11.73

tod 32*73p ) ,  p e tto A O y  X<wnto4arfrleaitalarl aeatsta. 8aaUav arcuate

o f UE18tttitt£ftt&d Sttt&ftrlftL lfSH*ft ft2ftO ffcmn waaJK^mMaaakAw ■♦wn«6u*h

bands a t 5*97* 6.32 and 6 4 0 ja , *  band a t B.9 0 and a tanOaal 

asthylana dafo ra tio n  bud a t U .30jb (Id ). Baaaatal  attaapta to analyss

Q ĵf K| fi>y^p fgiyf t h p if  rftX ftt& V ft IlltftB X K l& iA H i

P̂P̂MNHPnd I© ipmjjf ftltfci d̂UEf̂ WNBnfiMWP In  ftftlMHSI IftnjjnftttKEfO tttiS ©#3?3?|03P jffltM 

$nniPiuNi« X I opnbwiI tihfttr %B*ia*fiTifl*e-ifĉ ^ of ^ u> fldtidbttiPW mm
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ing no taria l had strong aaabMMMaboa daabls bond stretch bands a t 3*97 

and 6 id ig  and •  w ay intense iaradnel natbjrlane defamation band a t
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ebaalaed ring proton <1*1) and tho 11*30 ;a band la  vary food erldeace 

th a t t frl#  rfrtBhiii bond 4i ^ «»iwy*fc*a a tanalnal. srotiD* In  « ti

IsilnnwddbMtt' of* the acetate rggaoiip w iitfo the IdntMNaaalMnn î naatidycaFOdana 

s ta g .

tm V U K t m M m m  tm  Mm  s tra w ta ** o f th is  s e s te t* Is  s ffo id s d  bgr s g n U w  

• Is  o f an sp p o n w ttjr id S H tta tl M » W »  J*w « tb s  a lc o h o l ob tained  by tb s  

s o b ra ljn is  o f lrncwtriaybfeKlcsBblBaFa. tr ffla o re a o e ts ts  (G h art X X ).
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3* SMw*09Fi& IriHOW lM .̂  IfNWlllBlfcSilMElSS
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w a tla n  of l-aootylaoartrioyeaons.
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1-
A

ce
ty

In
or

tri
cy

cl
on

e 
(C

Cl
^)



79

CO

CM

vO
CJ

CM

CM
«

CM

O
CM

CO

v D

rH

O
rHO

CMIACO

CM

1 A«
CM

CA

CM

CM

CA
H

1 A

rH

rH
rH

©otm q.q.'pirstm Ji qxieo

l-N
o
rtr
ic
yT

D
la
n
e
ca

rb
cD

E
yl
ic
 

Ac
id 

(C
C

I*)



8 0

CO

CM

CM

CM

CM

CO

rH

CM

O

Ooo
CO

o
On CM

C—
%

CM

3-0
«

CM

CO
*

CM

H
CM

O n
*

rH

C—
rH

u \ft
rH

CO
H

9O
uo

003
rH<DI

Qoineq.q.'ptrstre.ij; ^.uoo J9<£

1-
H

yd
ra

xy
m

et
hy

ln
or

tr
ic

yc
le

ne
 

(C
C1

4)



81

CO

CM

CM

CM
CM

CM

CO

rH

O
CM

Oo
o \ cO

CM

•LA
CM

CA
*

CM

rH

CM

ON
H

1 A

H

CA
rH

i—1
rH

i
o

H0
M

©otreq.q.piieore.ij; q.u©o j©£



82

CO
CM

CM

CM

CM
CM

O
CM

CO 
f—I

rH

CM

O

CMV \CO

CM

vr\
CM

CA
CM

CM

OS
rH

$

"LA

H

fA
H

H
rH

e o tr e q ^ T B is t r e j j ;  %v lb 0

1-
A

ce
ta

xy
no

rtr
ic

yc
le

ne
 

(C
Cl

*)



83

CO

CM

CM

CM

CM

O

CO
(H

rH

CM

COOS

CM

us
CM

CM

CM

CN
rH

C*—
*

H

US
rH

rH
rH

l-N
or

tr
ic

y<
$r

lc
ar

bl
D

yl
 

A
ce

ta
te

 
(C

C
l*

)



8U

CO

CM

CM

O
CM

CO

CM

O
o
COo

c*—
o
vO CMOO

CM

1A
CM

CO
CM

H
CM

CN

"LA

H

CO

9ouBq.^Tursim ^x %uqq

W
av

el
en

gt
h 

(M
ic

ro
n

s)
 

N
o

rb
ric

yc
le

n
e

 
(C

C
X

4)



85

CO
CM

vO
CM

CM

OJ
CM

CM

CO

o
-=t

o
CM

O03O
ON

o

CM

1A
CM

o~\
CM

CM

Os 
i—I

"LA

H

H

i—I

ao
uo

fo« 
CD i—I 
CDI

© o t r e q . ^ x u i e t r e j i  q .u © o  J 9 < £

3-
N

or
tri

cy
cl

en
ec

ar
bo

xy
lic

 
Ac

id 
(C

C1
4)



8 6

CO

CVJ

CM

-rt
CM

CM
CM

CM

CO

CM

Ho
CM

Ooo
1AcoOn

r—
*

CM

"L0
CM

r~\
CM

H
CM

O n

T—\

r—

1A

H

t-i

H

<D
H<DI

s o t r e q . v n n s t n 3 . i x  q -H S Q  J Q d

3-
C

hl
or

o-
£-

ac
et

yl
no

rt
ri

cy
cl

on
e 

( C
C1

4)



87

CVJ

CVJ

CM

CVJ

I—I

vQ

o

CVJO S

CVJ

"US
CVJ

»
CVJ

CM

Os«
rH

'LTy

rH

P'S
i—1

H*
H

*
rH
UO

Qi i
H01

go
•8

© oiraq.q.Tuistrejti q.ueo jcqj


