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HISTOBICAL

In eoniMctlon with work on th« i#»ll known drag antlpurrln^ Mleha«lis and

Brost (9) in 1904 att«Bqpi«d to dUsotlse 3-«8ilno->5-«eth7l-2-i^«iqr]^pgrrma^jt (A)«

Tho product isolatod ima not th« «3q>«et«d pgrrasolone, but rath»r vajt a toom

ezTstalllntt matndiitl malting at 109 C and according to anaVls containing two

!•«• h;fdrog«B than th« atartlng naterlal* The corresponding 4-halogiP derive

atlw was also prepared b^ treating 3-'«Bil^M'~$-«Mittjl**2-iphen3rl'-4'-'halog«no-

pyraaolea with exeess halogen or nitrous acid* At this point work was die-

ccmtlnued. H0ifvvar» earn /ears later. In 1913* Mlchaella and Schafer (11)

reported that 3-««lno-5-inethyl-2-ph«iylp3rra«ole reacted vlgoroua3y with hy*-

drogen peroxide In acetic add solution to form the aaae product as tT%m the

dlaaotlzatlon* The carbon, hydrogen, nitrogen analysis and molecular welg^

deieralnatlon stowed this aaterlal to contain two less hTdregans than the

startlAg BHiterlal* When boiled in a sodlim Iqrdrosulflte solution. It was

eenrerted to a tautomer of the starting pgrraiole* Vhen warned with concentrated

hjndrogen halide acids, (a) gave >-aftlno-^'-halogeBO-»5'iMth7l'-2-i;»hem'lprrasole*

l^cesi this data, Mlohaelis and Sohafer (11) proposed the stznicture (I) ohewn

below for this conpound and called it aai^yrasole*

C=NM

ji0^2?^H3-il d

(A) (I) Cfij-C c-x
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Th«s« authors also found that halogenated azlp]rrazol«s (ll) could be

pr«pared by the reaction of chlorine, broadne, or bleaching powder on 3-amino-

5-«ethyl-2-pher7lp3rraaole« (Kichaelis and Schafer, 11), Furthenwre, (II)

could be prepared by treating 3-amino-4-^logeno-5-a»thyl-2-phenflp3rra80lee

with nitrous acid or hydrogen peroxide. When (II) was dissolred in J^ydro-

chloric or hjdrobroaio aeid, and then treated with excess amonia, a new prod-

uct, 4,4-dihalogeno-3-imino-5-«sthyl-2-pher^3rlRyTa«ole (ill) was foraed.

II II '

rr^^C-NHz (II) (III)

CHj-C C-X

A methyl hoaolog of azipyrasole (IV) was also prepared by treating 3-

aBino-4,5-diBethyl-2-phenylpyra«ole in hydrochloric acid solution with hy-

drogen peroxide (11). It was again found as in the case of (l), that (IV)

could be converted back to the starting pyrazole by sodium hydrosulfite or

tin and hydroehlorie aeid*





STATSMDiT OF THE PSOBUM

Th« structw«» pre]»t«d \>y lllchA«H8 and hit eo-«ork«rs for tutl|)Trasol«

*r» 8»ti»factory as far as <wp1a1n1ng tba reaction* with hydrogan halidaa acdi

rsducing aganta. Hewtvar, othar faotera mat ba aonaidarad that Biaka tha

structure iciprobabla*

In tha structure proposad bf MUhaalis^ a foaad thraa snlinrad ring aaa

forfcsd i*ith a double bond at tha bridgehead in tha bieycUc ^stea* Sueh a

ay-aten would be highly atrainad as ean be ahown by tha nodals and in addition

irtxOd violate aredt's Rule# Another objection to the propoaed structure

ariaes from the behavior of aaipyraaole during qmthaais involving fk>aa

<diloriija or breoina, K«»ally, it w)uld be asipaoted that the Cf^Hf group

would act like aniline la the presence of halogan. If this ware the ease,

halfigenation of the baBMSM ring would be expected, but thia was not obsarvad.

Tha difficulty in explaining tha above facts lad to an attee^ to

prepare aaipfraaola and to then study the coinpound and datandjaa ita true

atructura*



DISCU3SI0K

At tlw start of this work^ it sMtaad a likely strueturc tor asipjrraaol*

Has one of the aeso-ionic type pr^ieeed Iqr Baker, et« al«, (2) and his eo-

workers in connection with their nork on sTdnones* These vorkers were able to

show that the idhjsical and dieHleal properties of the i^dnones eould best be

explained bjr considering the etructxire to be a resenanee hybrid* B|f sioilar

reasmiingji it mis thought that the effect of oxidising agents on 3-«]&ino-5»

MthT-l-S-pheiqrlpTirasoles oould be explained as a renoval of one hydrogen trcm

the amine gro\qp and one hydrogen fr«& the ostliyl grot^* "Rie resulting prodoeti^

asipyrasole, w>uld then be stabilised by nany resonance foms rather than by

the fozvation of a new ring* Sobm of these resonance foms arei

. II II

I L
CHfC C-R CHiC C^R

- II 1/
I

/,

(R n, GH^, halogen)



As Bak«r pointed out in emmeetlon with th* work on Byda>rmu, the C^SjM

gpovp notild not 4ct like aniline, end this notdd e3q|>laln the unexpected re-

setion of ssipifrssole with the halegens*

Bsker fturther pointed out in the work on ej^aoomm, that a eeqwnnd with

a eso-ionie type strueture would have a hi|^ dipoXe nement* Thunt^r; it

asipyrasole was of this type stnaettire» a high dipole aeaent was to be sod-

peeted*

The flwthod used tor pnqparlng aslpsrrasole was that of Kiehaelis and

Ssltafer (U) in lAich th^ ran a Thorpe reaetlon on acetonitrlle. Hie ocmdensed

predttst, diaeetonitrile (7), was treated with t^engrlhrdrasine to give the

diaeetonitrlle phwirDTdraaone (VI) which was then CT-elised bj hif^rtta

chloride gas* The «|«lie hgrdroi^lorlde was treated with faseous anenia to

five 3-«"iaB-5-«thyl<-a-ph«qr3^yx*asole (VII), When (HI) was treated with

30 per cent l^fdrogen peroxide in acetic acid solution as described b^ Hiehaelis

and Schafer, a white exystalH&e eelid np* 229-33o'c was obtained^ but no

aslpgrraiele as described hf Kiehaelis was femid* Rfdreehloric aeid was tried

in place of acetic add as the sol-rent and frea this was isolated a browR

aterial lAieh i^sn dissolved in ether and th«n allowed to evaporate, gave lestg

brown needles t^, 113 ^C« This brown solid was also obtained by treating the

white solid with hgrdroehleHLe aeid and then heating the adxture at 160^C.

Fwrthennere, if (VIl) was trssied with 90 per cent tydiogea pereodde in acetic

add solution, the brown oeofovoid was miee again obtained*

It was assoDsd that the brown coq^und was the axipgrrasole described bf

Miehaelia but in a sere pure fora besause of the soaMwhat higher Belting point*

Therefore, dipole moaent studies were run on a bensene eelution of this eon-

pound* The results obtained gave a dipole wamA of •86 Oeb^ units, a very
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lov T&lu« ii»la«d, and indicated that th« cotrpoxmd was not of th« Md^lonie

type detcribwl hy Baker to hare a high dipole wwniit.

nommPt ^ further teat this oonelsaien, Kuhn-Roth C-^ieU^'l valaee ««re

determined using the procedure dmeribed bgr Eieenbraun, et* al., (6)* If the

ai^pgrraaole mm of the aeee-lonie type, the C-Methrl value would be low sinee

the aethgrl group ia invelred in the reeonanee form* Howerer, the valuee

obtained were rery nearly one, indicating the pree«fice of one meti^l gr««p*

Table 1. O-NAl^l (UbA Molecular Weight Qata

I

AaouBt Uaed in i

Oetemdaation t

(in ag»} t

t

brow
eoBpouRd
(ay. U3 C)

17«3
lfi«5

17.9

O-liethyl

Kunber

t

t

I WmAme of
t CH3 Grotq>8

t

•9U
.987

.963

X
1
1

Mbleeular
Weight

188

white
Mnpound
iw9* 229-230 C)

17.4
16.1

17.7

1.66

1.7
1.7

2
a
2

388,8

3-e»in»-5»
•ifayl-2*
phenflpyrasole

19.4
16,9

1.03
1.05

1
1

Trm thia daU, it «»• iiwialiided that the brom naterial km not of the

•eeo-ionie type structure.

An inAra red speetrun of this brom eos^mmd we taken and the foUowtag

bands were foundt one each at 2.96a and 3.1^/^ characteristic of the N-K

stretching of an aadde, one at 5.95/< eharacteristic of the earbei^l of an

aadde, one at 6,l64y6( eharasteristic of a ooBJucated carbon-oarbon double bead,

a band at 6,22/^ assigned eharaeteristic of an aso linkage, on© each at 6.83^



ftnd 13«06/Li^eh w»r« not at ones wntgrnd, on9 at ll*93/<^ ch&raetwristle of

a R2^B2C%CHIU typa earten-eaybcm dcyubla bond and the othar bands amnBallj

•xpaotad for c«rbon-*ydrogan, aromatie carbon-caybaa and carbon-*ydrof»n, and

earbon-aitrogen* Signifleantl^i baada at 6*80 a and 10«70/^ wer« absent uhloh

aecordlci to Rondevtvealt aad ChaiMt (16) ware eharaeterletle ef the pgrraaoXe

ring.

A oarb(m, hgrdragwi, nitroga>i analjrais was obtained and Indicated an

vqpirical forsula of C2QP.^y02* The a»lee«lar mii^ deiendaed bgr the Boat

Mthed to be 108, tdileh Is in fair miemiient with this fonaula (theeretieallgr

would be 205)* (Table l)* One of the two caygsy woold be accowied tor bgr an

aside groop* The other ooqrgen eould not be involved as an aleohol, ketsee or

alde!^e slnoe th«?e were no Infra red bands twuA for these £rotq>s* A

posslbilit/ was that the oaqrgm was InvelTsd in an R— gtoap becavse it was

foraed Iqr reaction with (Qrdrogsn peroxide in aeetie acid. It will be reealled

that p!!rridine-^-oxides are prepared with hjfdrocaB paroslde in aeetie acid

(Oehiai, 14)

•

It was fewnd that no infra red infsivation was sTailable eoneemlnf the

X— type ef band* A ealeulation was aada bjr Dr. Budl CcErantte of the

FfeTsies SipwtMBt at Kansas State Collage on the vibration of pyridise-^

oxide, and he predicted bands for the I — frsop at 1500 t aoOoiii.^'l (6,67/c -

7.69a), too i 100cm.~^(ia.5/* - 16.7^) and 500 i. 50cb.''^ (18.2/t< - 22*^ )•

This was tested eoqperlBMntalV with pgrndine-R-<adLde obtained frea BeiUy Tar

and Cheaieal Ccmpmr «»< hands at 6«fi^ , 12*9a «nd lB»9/<- were fbvad which

were not la the pgrrldine speotrvn* The speotra ef additional K-oxidos

eocawined and the results are shown in Table 2»
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f^aim 8* lafiwrvd H^wwytlon Itadt

ail*—

I

'fil aot 1b

^yicolina B wridt

2,6--lutiillB«-lf-«xld« £•87

4t77

12.^ a«#^

22.99 19.13

^au MTtoin thKi tlM buds «t 6.63^^ and 13.06^fnm thMt 4ata>9 It

la tlw fcfww oBHimwd eawld bt ttrlbnUd to tht If— O"

This •vitoBM ia Mi^tibla with two poMlbl« stnwlvmt liar ttat

(vni) «nd (vin A).

(vm) (vin A)

It tMMid raMMnbl* to eraalAir tte ooqrfn «n ilw c^ fdUVflM •tSM

bteavM th« aiuiynMiil «w TiiyXagftw %• lninMmi(iif>fiiwfilt» Dor vbleb Afifill (1)

ri|M»rt«d th« c< <-oKld» rtx«etur«. lilt •vidwMi* howtvi , is Mtnalljr aot

dMdslvt slBM it VM humi. «B tlM Btwmad dMetivstim of t^ ring towKdo
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chlorinatlon. The i - o" tirueitir* fhould be .trongly ctoaetivati«« *!«»,

but no coap«riMm ma mde with the mi* of ehlorlnation of beBswnewofenaaffiia.,

Tho </ -oxide etructtare usi^ned httr; hmmmr, me beeed on both ultr*

vlftUt ud infra r«l q^eetral etudiee. The nmximm for the near oltrt violet

^mxa of the anide (m) occurred «t a5l»^ while that for the aaid^^^-odde

MS at 241«^ . Thia ahift to aiMrter mf% length indicated the leaa oea^«ga->

tlon of the beRMBe ring in the latter mmwoA, which is to be espeeted trm
an «^ -oxide. The reseeanee in the snide ImrelTirif the benaene ring,

(m)

wild be freatl^ lessened hy an oodde function on the oC -tdtregen, sinee the

<wy8«n would co«$>«U with the bens«»e ring to m^^ el«jt«ms to the eartao^rl

gwwp. »ete that it camet soppS^ eleertmis to the ring itself.

(vin)

The «xi4e ftmotl^n at the ^ -nitrogen, howerer, should ha^ the opposite

•ffeet, since it can e«J«gate with the b«»ene ring, yet would not interfere

with the aaide-bensene ring conjugation.
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Therefore, with thle etrueture a shift tonards longer wive lengths nouLd ^

The InArered syesUau of 3'"(ben«sntswnqr>«eroteiMudis ssntslwsdi tlw

K— bend et 6*83^ , ss cssfMured to d/Th/. tor sscaybsassas* SIms this is

Mm stmtehiaf ribrstion, it ias obvioos that the iNmd is snsteiiiMit stveoiir

in the asoaqrhsBsene* If (?IIX) Has of the Q -oadAs struetiare» it would be

e^qpecited. that the band noald be ymej nearly the esse as in asoBQ'bsaMtia vA of

siBdlar stnmgthf beoause the }i— bsnds wottld be the ssbs tgrpe of brbria*

Tb be neaker reqiuirea that the eroteMMLde etrwlnni in» a poorer eleetven

sink than the btnaeoe ring* This seesttd rsaaooable beeause an amide oarboiQrX

has relatively l«v eonjoffttii^ pewer, and thwefore this apeetrtn «as ssnsf.dsr

ed to support the o< -<Bdde stroature*

CH^C^Wg.
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Attantlon las n«xt turned to th» white compound nhieh certainly w« not

a«lRrr»»ole from conaidenttion of aeliiag point alone, but eppeared to be «n

intenaedl*te product in the fienatlen of (x). The Kuhn-Itoth (Miettyl nu^ier

WRS detenained for the tihite coq^ound, and the reeulte indicated tuo awtlyl

fr«9« (Table l). Carbon, hTdrogen, nitrogen anaJyeia indicated an enjjirioal

ftnnla of CaoHi9K502 nhieh wm in atrMMOi lAth the aolecular weight defcer-

ffiination of 338.8 (Theoretical 36I) (Table 1). An infrared epeoiruB ahoimd

the following bandet on* at 2*85^ aharaeteristic of the I • H «tretehl«g of

a aeeondarr a«ine, one each at 6,82^ and 10.70^ characteristic of the

nrratole ring (BondeetvMlt and CSiang, 16) band* at 6.85^ and ia.93><: char-

acteriatic of the N- O'grwp (aee pacea 9-13), and the expMted carbon-

hardrogen, carbon-carbon, and carbon-nitrogen banda* Hotably, there w«re no

baada at 6.16^, 6.22/< and 11.93/^ aa with onapmaA (VIII).

frcm a oonaldaration of this data, it ^pMred that the white oovMnd
«aa the reault of a condonaation betw<een two moleculea of the etarting aolao

pjrraiole with the loas of one nitrog«i atom. The infrared bands at 6,82^ and

10.70/^ farther indicated that the Rfraaole rings resttined inUct in thia

wodenaation. In order to loae one nitrogm and retain the ring atructure,

the eendenaatien «iat hare oeourred thru the amine nitrogen. Therefore, the

atructure (JX) wa assigned to the white ees^ound.

0~N^ C
II
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thU m^miA cmU^* r«Mi«l idth Ivdrogm ehlerldft to Pnm * vhlta aoHi!

«2*. RtatlBg of thUt olthor *tr ttr la «qpNOu wohAim fwo <VI1I)» OmslA-

«ilU«B «f tho BMhuiln of this mmUmi <pi«o?e) lod to a woridnc h^yHliMlA

that (H) vmild i^baUr ^^t to ftom an aao BitrUo (X). Tho aso altrilo K-

oaddt (Vm) thon nBoltf rtMU ftw l9*po3^is and oxidation of thia nitrilo.

(X)

A oORvwiant iflor to ohook Mofa a araUn ivpMmd to bt thru tho rolalod

iMah faaa bo«i 4oo«il«d V BoDdnr (3) am »af (03). In tho

dooorlfeod V Sof, atHrl aooto aootato pimylTmli aaum i«a troatod idth

ttddo to obtain tho dosirod wipauud ph««rI-p.««>Hhrl crofconato. It «ao aH«t
ttai (X) rioMliltl tho ilMqrl>»^««aeotl«rl arotooato in atroetivo and it «m
dool4ad that thia Mttetf of Bof «i^ twuood with diaeotooltrllo yhoivl^

fcHiwwB* (VI) to oHain (X), Mmh tho prodoet fit» thia roaotieo wa iostlafcody

it mm tmmA to bo a liilA brnai golid aaltlng at 205-207 ''c Thia «m thn
fwlflod by subliMiiMi mSmt tdgA nsmm at eo'^C, and a iMto oiyoUUino

rtorlal naa dMalMd MUific at W^'C. n«iliifkir«l ^oetrui tho mionlBC
tMdo iwre obtalnodi ooo at 4*45^ olMnaotorlatic of tho nltrila 0rMp» om
at 6,2O^ohara0t«rlitio of a ooBjapctod earl«n-oaiton dMdblo bend, a Imi4 at

6.25^ ehanNtariatle of an aao tOMrtmfdXrotm m^^^ oad tho oth«r wpmu
hwda for earbOtt-fegpdrocMi, oartawiitrogon and oarbon-«arbon. Slfniftaantly,

ibwd ia tho K * R radoe t9fr mitm or viddoo, at 6,B^ or 10^
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for th« pgrrasol* ring or at 6,8ru and 12«9/a. for tha N— group* ftfm thla

information, it «m daeidad tliat thia vhita aoqpaund had tha atmetttra (Z) and

that it was probabOjr aal|iyraMla*

Zt ma notad pravlotialjr that (Till) and (IZ) litra probabOy ictarBadiataa

1r tha foraation of aal|trntaola* FarkhaKvara, it aaa alaa ftomd that (vni)

•wild ba fiDrand fro* (H), It now aaanad daairabla to ehow that (Till) eouLd

ba eonvartad to tha asipirrasole (z}» Ochiai (U) had «aad ytoaahoroua

trichlx>ride in ehOArofont aa tha acaat to radnea pgrridina-ll-exiiiaa to tha

parant pjridinas* In thia raaetion tha ooorgan vaa taken up by tha pbMqpiiatww

triehlorida to fons phoapliinrMa omrchlorida and it naa thought l^t thia

oiqrehlorlda ainbt raaot forthar vith (7111) to dahrdrata tha aidte ^9tp to

tha oaoaasaxT nitrila. iilhan thia raaotlan waa run on (TXIl) a light brMB

•olid ma obtaiaad. fhia aolid wm sukliaMMl and a idiita er/atallina aolid «aa

ebtainad aaUing at l^'C. Thia ms pawmt idontioal to (Z) bj oixad malting

point (1£)0->1O9''C).

It ma nov fait that (Z) ma tha eorroet atruetura for tha aaii^rasola*

Bat in ordar to prow thia bigrond doubty anothar mthod of ^ynthaaia m9 pro-

|»a«d which ma indapontent of tha aathad vaad br Mlehaalia (9}» It had baae

•horn that >(baniwiaiiimi)««tHsflngiillda (Till) eould ba eomrartad to aaif^ra-

Ola (Z) and it tharafOra anaad probabla that 3*<baasanaaao)-cr»t«Baadda oavld

ba dahfdrakod to (Z).

Osea agan tha awtliad af Naf (13) ma uaad to pr^para athyl M^nsonaaso)-

crotonata (ZI), Thia aatar ma thvn atmwrtad to tha >-(bananaaao), croton-

aidda (zn) bgr aaana of IMaid aaonnla* Iflm (ZU) ma traatod with ptei|ibn«tta

PMStOBdda, a brown aoUd ma iaolatad which ftfta." aubllaatilm gava a idiita

cjyrtallina aolid aalting at 109 'C and gava a idxad Halting point of 109''c



17

with (X).

To rolat* th« axUit K-«acLdt (TIZX) to this iadtpcndaot avifaod for aaklnf

uifYnMiolB, (XII) iMia tr«at«d with aoasponritthalic aeidf (jMxm^ k) 1& othor

solution* Brown noodloa Wiro isolatod iriilch nsra proven Idmtie&l vith (Till)

tgr aliDid mtltlBc point (1I3°C).

As ft rosult of tho forogoing work, a formula for asipjrmsole mm dii«3r»

adntd that fitt«i th« analgrtiaal dsU fiMnl bgr Mlehaolis. It «m thM

moonarr to ahov that this now foswala oould also fit the rsaotioas with ths

Uidwgwi halidss and sodiw hy-drosiilfits* Conewntratod tydrogsn farosids vas

wuMd with aaijQrrasols and a idiits solid isolatsd whieh aslbsd at liOS^C and

had a aixsd aslting point of $>99^C with ths starting atipgrraaols* Ihis sans

roaction was oarriad out U8i»« sanssntratsd hgirogiiin iedlds and a whita soli4

was ebtainad aslting at TS'C* Both of thass predoets agras with tha proAists

otfkalaad tgr lOshaslis. This raattion is novwl in that it iUustratas a naw

Bsthed for elosing tha parasols ring* Tha foUowiag mashanism has fassB

siE^Etsstad for this ring elostnrsi

N^ C=NH

CHj-C=C-H
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Oonm««lon Oi ^ jjyrtaoU to tha >lMtno-5HM«lqrl-4-9tair3|irnM«l« ty

odl» Hjrdrosolflt« mqt alM bt o^Uiiwi tagr this stroottv* ftr «si|yrMftU«

This rM8»nt is knoim to rwtoM «w lialAfi to farirMO dsrlv&tiws and iim

tbt ring w>uld elOM m thoim in th« fl»Il0Mli« MdMBiim

n

j4-^'^N?=:)S)H

CH.-C'J-«
^
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Dorinc th» Mrlr part of thli voricy It ima tlwoiht VuA th« iHitlyl

•allorrMOU wA^ b» tMltP to yrtptrt* Tho firot ftop i«« to petptm dlMOlo-

nitrllo M dooeribod btfOm* Tht rttetlon aijduro wu thm troatod tdXk MWqrl

lodidt M dMorlted Igr NDiir (12)« Aft«r Vm l-mU^ldtUMtecdtrilo imi i«eOL«t««»

it MS trwtod idAh liMMvl^nsino teoo and the l^gottylrtlaoaliinltrllo ytensrl-

iTjjdi'iMno m» looUtod* Thio itaqrUondnaBM «m tlMn ciroliMd wLtli nmm
l^ydi^ogitt tiOarite and tlio roooltlac tudwdiloi idi ««• troatod with 90 par oant

l94rogaD paroacLia* 4 aolld m» teatotod ttom ilila wrtrtlaing alaCtara tout lAf

aat iBfMtliKtad aqr fiirth«r» m dtonblon baoaatt Oiwaad at this tlaa an tlio

BaMBMMnrX aa^pMana*

It baa boon ahoMn haar tha zwir togmaSLk fbr asipsmu»lo flttod Vb» aaaSgrtlo

and raaatlona gLrmi bgr Waiiiolla* IfBifa(var» In thio wrk^ tuo xmr uM^pamiii

vara ftrand whan tho aalted of aartdatloa daaerlbad Igr MLahMlia law ttwfitadi

aiMo thav vara tha only predaata Itaaady it i«a iayertai* to tindai aland bow

thair fbraatlM aaa» ate«t aM tho fbUMdnc MobaidjB la sDgeaatod. Tha flnt

atop ia tho fatvatioci of on f^-ooddo of tho otartlnit aaUBigmaole. This wis

locleal ia that it mM aiadJar to tho prapwratlae of nrrtidino IMaddao* Tha

aaonfan ftnaa a band probably idth tbo l-nltrofan iao to ita sraattar baadAllgr*

CM,-C C-H CHfC C-H
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The ox7gen th«n ias able to fM<l electrons Into the pjrrasole ring with 4

rvault that the amino nitrogen becomes more ner^^t-ive and this eould then add

to a ooleeiilo of the isdno pyrazole*

Ci^^C^— C-H CH^-C—-C-H

'0-ti-^^-^C-Nfi-i

C^jC-
11 II

C-H H-C-

This product nas then further attaolwd bgr hjdrofen peroxide to give a

8«e<»Ml |-oxide function and the product (IZ) was for8ied«

r^^

— C-l-i H-C-—

HzOt

c u^-o C-CHj CHjC C'H H-C — C-CHj

(n)
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Tw roufcee «•» Mt«l for th« foroatloTi of (\mi), On« rout« urns fw«

(IX) i*ich cotOd \aidor acid Mnditloat axist in •qailibrium nith (nil) and

(nv).

CHj-C C- H CHj-C C- M

(mi) (XIV)

(XIV) could lose a proton and then gain on« en th« 01! geoMpix^,
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This IfittrMdUU m«14 thMi iNw a mXmuI# of i«t«r atd a pMlAB ttid

CKrC

J40
- I /+y

(X)
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However, the reaction yovOd not rtop here, bat reaoted further with

hjrdirogen peroxide to form an amide • 7ti9 B»ohani r for thie reaction Mte known

and was used here (Wiberg, 20}

«

CIV-C

JdS'^
M

I

CHrC-- CK-C

^:&-H

CHj-C=C-H
+ OH'

• rro» HjOj, which in tum My U fermd lijr th« r«otlon of (nil) txA
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PinaUj, this agdj0» imm ooddiscd ligr briropm pn-oodde to fore (Till)*

HjJ^CHiC==C-H

(mi)

An atlt«mit« rout« for th« jpoimtion of (7XII) Involvwd tho If-oiddd of

th« starting isLno pgrrftsolo* In this Miehwiiai th« ooQrfsa is on tho 2^

nitrogen* A proton is trsnsfsrrod trem tho isiao group to tho soqrgon Isaring

tho inino nitrofon with a nogativo charge*

CH

^

H
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Th« pair of electrons froa th« ialao nltrog«i wendd iMit and ths ring

band would broak to form (XV).

CUpO

(XT)

(Z7} novld th«n leso a pMton and a Iqrirmsrl ion, and bgr tha ahifting of

•lactrons fora (z)» This would than reaet aa bai^ro to foiv (vni).

(X)
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SXPERIMBKTAL

Diac«tMiitril« (11)

aMttm Mnd WM prapuvd bjr mlting TT eas* of •oditan In xfUxm tad

«h«k1ng th« aolUB Mdiiw Tlfareiuilj* Aft«r t)M «jrl«M «wi dseantad ttRd r*-

placed with dry bwnMM, 205 ^m* (5*0 »!••) of «o«tonitrdl» «m aditod drcv

«1m with stirring ov«r a period of two hours* Th« tsi^poraturo (insido tho

rMoti«a flBtk) «u sintainod telov 30°C fbr boat yiolds* Th« r«Mtioo

adxturo stood for 2h hours and i«s then rsfluxsd for two hours* Katsr «m

addsd to dsstror ai^ anrsaoisd sodliaif aftar whidi tha bnsana lasrar was

daoaniad and distillsd off loafing a rsddl sh-brown oil* A thrss toIobs soosass

of bsnsana was addsd along with ooa voIwm of Stcally B» and on oooling with

seratehing a yallow solid fbnMd wilting at 52-53''c* Litaraturs np* 52-53°

C

(HDltswart, 8). Tialdt 62^*7 gas* (16 par cant)*

Uaoitonitrila ItMngrlhirdnuMms (71)

Sixtr-fsar and sawn tanths p«« (•799 aolas) of (V) was adiesd with

85*2 p0« (.Tty aolss) of phsngrl^rdrasina hasa in a oArtar and whila ffriadliic*

147 !• of 30 par asnt aeatie aeid was sXoidy addsd* Tha solid was filtarad,

and aftar rseiystallisatioc fnm athanol* aaltad at 93*^5 °C* LitaratiaM vp*

97 'c (Bumsy 5)* Tisldi 87 pw* (63*6 psr osnt)*

3-4^aino-5-Msth]rl-»-niangrlp^rasols (YII)

Ul^iftgr MfVMi fUm (*50 aolaa) of (VI) was dissolrsd in 250 «1« of abaoluta

athsnol, aad psswis hgrtb^gsn ^ilsrida wts bobblad in tntU sataratad* Hm

ixtura wsa ooolad, filtarad and tha solid dissolvad in watar* Gassons Haiiili
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KM bubhUd vaAil ntiVKUd uA tiM iddi* solid filt«r«l« KtUing point of

(?U}t 112»114''c. L&Ursturtt ll^lU^'o (i^tlMr, Ifi}« Tl«ldt 6$*4

(75«1 {MO* e«ii)»

ftn «iw* (•029 ooIm) of (VIZ) wu dlwoXwd in a 50 ptr omt

•ettie Mid solniimi* ThrM b1* of tqrArofin fwuildt «m additd Md tha •olstion

HM hMttd* A yellow oryarUllint stUd yrMlf&Utad* wm fUttrad «nd rwarw^

tallUod fpQ« a nrrldioa-wktar iwliAioii glvlaK a whita crrsUlUjna aolid aali->

iag li 229-83(> C* Tialdi 3*57 cm« O3«0 ptr owt)* Anal* ailrnilatart for

Gg:^^^t C» 66«48t R» 5*2^S «• I9»39* FMBdi C« &647l B, 5«30t K» 19*3fi«

3><niMittiiM(i><»otwiia1<la W Orirtt (TEH)

^fdroaliloria aoid mm aikM to a ooaU portion of (ZX) and a idilU lor-

droahlorite aiparatad epm I7S-180*C, This vm hwKtod at 160 ''c and tka rad oil

laft «M raonvtalliaad tnm dilnta aldotelf SivliV * hrtnm aolid a|^ 113*'C*

flT* 9MB* (.Oa? ooIm) of (TZX) «M diatolMd in 3$ »!• of «fnw«itratad

^yitroohlorie acid and 3 nX« of 30 ptr e«»it Ivdrofw pirexida iim aMad« Tba

aolution \m» anpwatad to a rad oil in a atatu oom and tiM rad oil raeiya*

talliaad trm ^ilata aXsohal, clving a brom solid Belting at 113 ''c* Addi-

tional prodaot «m oblaiMd \tr tafiteMting %h» 4ilHto ala^^iol eolutitm idUi

atlwr and tfnporating off tha atber* Tialdi 2*37 ffu. (37*9 par c«nt}«

Anal* calewlatad fbr Cif;fyin^t C, 56*53} H» 5«M>t K» 20.5* Fdwdt C, 5S«22f

R« 5«ai ll» 19«d.

(vm) MM also prqwrad Iqt traatii^ a Msll portion of (m) idth 90 par

osot HfdaafHi persodda in ^Uaial aeatis aaS4 solution* Tha aolatioR \m»
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•vap(n>mt«d to a r«d oil on a 9tM» o<mt and •xtractad with athar* Mtwn tha

atfaar vat av^poratad off, (VIII) was obtainad aalting at 113'*C« Nlxad SMlting

point with abeva was 113''c laroviac tba two wara Unotical*

>>(BinaaiMMMo}-<:arotmitriIa (Aaljgrraael*} (X)

Hm procadura of Naf (13) waa aa«d« Ctoa fi* (•OO57 aolas) of diaMito*

sitrila ph«Bi)rlh]rdrasona was dlMolTid in 35 »!• of abaoluta alcohol* Two

0MI* (•OO92 nolaa) of yallow Maranrl» oadxia was addad and tha ndxtura raflomd

for ut hour* Tha ffaa smrcury was Ultttrad off and nost of t!w aloohol

distillad off* Witwr was a^Mad and tha adxtura was soetractad with athsr lAieh

waa distillad off laaving a rad oil* Thia rad oil was washad thraa tiaas with

^call7 B and thsn with athsr and tha aUtar avaporaisd off* Pros thia ithsr

axtraot was ohtainad a liiht hrown solid aaltiag at 105«'1O7'^C* lliis waa

stthUaad undar hi<h rumm (0*1 as*) at eo-ej'C gtving a whito crystallina

aolid aslting at 109''C* Litaratwra salting point 109^0 (MLehsalis and 8slMf^»

U)* Tialdt 0*2 pt* (26*3 p«r asnt)« Anal* ealeulatad tor C^^S^: K, 24»55«

rsmndt n, 24*22*

OoBvarsion of (VXH) to (X)

Tha yweoadw of Ochiai (14) for raasval of tha ojqrfiB from pjnrlrtlna r

ezidas was asad* four handradths 0B8« (•0002 aolas) of (?III) was dlsselvad

in 15 aa* of lea sold ehlorolora* ^9 nl* of t»»tisbiarovm tidahlorlda was adted

sad tha adxtiwa raflnasd t&r «na hssr at TO-eo^C* Tha solution was coolad»

25 b1« of wtsr addsd* aada alkalina with aqaaoua aodiun hfdroxlda and witraatad

with ehlorofora* Thia saetraet was driad with aniTdrotts sodiwa aalfata and tha

ehlorofom was avaporatad aadknr rmnm. of«r salfuric aoid* k li|^ brown aolid



30

KM r«eov«r«l which etm •> i^iit* oryvUllin* nUrltl iih«n subllMd mSxt

'ncvm, Mltins at 109''c» This vm prortt ld«itical with (X) by Bland HMlt«

li« polst (106-109'0). Tlaldi 0,01 g/u. (30 p«r Mnt).

Ibt pi«o«*ir« of H«f (13) WW VMd. tWwt^Mdx pts, (0,2 Belts) of .tlyl

M«toacetat« was dl«aolT«d In a thr«« voIum •oGoata of vthcr vlth ooolinc In

an Im bath. TMvnty^om and six t«Dith« ^a* (0*2 nslm) of pbc^li^^rttioM

bM« ma addMi axxt than the sthar snriporatad vseOmr vaeuta owr sulftode aold*

An oUy rad solid mm Isolatad whleh turnsd light hroMi on drying «4 MlUd

at 50* C. Lltaratura aaXting point 50°C (Kaf, 13). TUldj 18.2 gw. (a.5

psi* Mnb}*

3*^Bna«Bauo>4Sth7l Crvtouta (XZ)

maa and ona ttnths gas* (•01^ nolas) of athfl acatoaoaUU pba^l-

hgrdnuona ma traatad vith 12«96 i^* (•OftX boImi) of yalUv Mroiirle oxlda*

A rsd solid SMltiBg at 50 °C WW laolatad. Utoratura awltlng palag 51*0 (irf,

13)« Ilsldt 0.9 «ss« (10 par o«nt)«

3-(Bai»anaa»o)'-CrotO!«ttlda (HI)

H^ hnntradtha gaa. (.00034 mHjf) of (n) was dlaaol?wl In abaoluta

sthanol In a Carltia tuba* Qasooaa anoela m» paaaad Into tha t«ba idii^ aas

Qoolad In an ae«tona<-dr7 lea slxttara and Uw tidMi waa amisd «Bi hsatad at

HO C fbr tsB Inora* Tha aolotioB mm alloMsd to av^^porata loaTlng a blask

eryatallina aolld sttltlng at 74 C Tlald» 0.06 ^bs. (n.l psr east)* Anal.

««2«a2a(t«d for 0108111301 N, 22.22. r&vuAt K, 21.92.
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fillqrdrftUon of (XU) to (Z)

A MftU poriloe of (XU) uu dLmolfwl la btOMM •»! a 1*5 »!•

of pfaMpfaogrewi »tnUad«l» «m t4dod* Tbo idjttiiM mm rofluxod tw thirty

ainAM^ oo»l«d« and tho hmumt Mliitlon fllt«^ off and ov^ponitod imdtr

mmm ovnr ralfterlo Mid* tht aolid ofaUlmd m» •abliaoit and a iridto «aid

aoIAlBg at 109''c ymM iaolatod* Mlaowi mimRg point with (x) aliDMd thwi to bo

IdMtloal*

noMforpMhalie Aeld

Tho mthed of anao (4) wao uood. Plftj !• of 15 par oant oodlw 1^^

4acvKi4m «M oeolod to -lo'c la a throoKioatod flaak and 21 nl* of thlrfcj

pir owt Uiifocn yoiutda at "isfc mm addod vlth ri|dd atirrliii* Tlw aiidnro

wa rwxwlod to •^10*'c and 15 iM of flAoljr poHd««d pMHallo aaMrldo liaa

addod in obo portion* IAoa tho oaiqrdnia had di«aoXvod» 50 «1* of 20 par owl

•olftedo e^id ooolad to «10*C im addod* Thla aolntlon mm filtorod tlvoi^

glaoa wool into a iHwrttot ftawX oai wdbraotod cnao with lOO al« of ofchor

and throo tinoo ulth 50 al* portioM of otbor* Iho oihor aoetneto novo

fiMfedaod and Mtahod with throo 90 nO* porftiMM of 40 par oant aMDaiaa soU^to*

Tho othw* iolatlott m» driod Zk hmra ovwr 10 p»* of aB^drout aadini oalfiiio*

ffilBCdrtratiwi of aaMpocphthalio aoid wa 5 x 20"^ aolaa ic 90 !• of othar

PNparatiSB of (Tin) fk<eei (XH)

Fivo »1* of tho othtr aoliition of MOMpatpiithallo aoid mm adiad to 0«C4

«»• (.00021 moloa) of (xu) and tho aixtwo atoed fOr tw day^ Tha phthalle
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Mid mm twBtrAliMi idth aodlMi Mroftn earbenaU and tte aoliAiMi fldrMtad

with «th«r« Th« •fchw i«a dri«d Ofir izd^'dmis aedlm mUlsU and cfvpomUd

iB a tMWK o««r mlforio aeid Utsriog a te«Mi aalU Mttiai at Ua^C* This

1M tf0M to ba idanbic&l irlth (fZU) ^ niatd aaltias poizxt (113^0. Tialdl

•01 pto (23*3 par aaai}*

Iha t«M«l SNttod of Oaidai (14) «as ^uad. Ftrlj p»« (0.43 mIm) of

a-pieolinat 150 sO. of glacial aaatie aaid, and 25 «!• of 30 par oMatt )v4»afMi

paroodda «aa haatad at 70-4X>^C far tlvaa boura, aftar iddah Id idU nara of 30

par OMt lvdr«f» pai-aKliii mm atUad and tha alxtiflra haatad t» 16 hoara

«t 9a*'c. Tha aeSatUan «aa aaolad, tha aaatie aeld naa naolralLaad «ith

pataaaivB Mbreodda^ and tha a^latian Mtbraotad with banaana* Tha

takan off mtar watar iiwiiai wd tha pradwt waa than diatillad tadar

Tha a-piaoltoaW elda boilad at ItJ^'^C at 7*5-teu Litaratara W^'12k''C

gt 15MI* Tialdi 15 «M« (53*5 par awi).

UaeaUnitriU via praparad aa daaarihad pmiaaaagr* tha MltaMl af Mrinr

waa than uaad to aallrl&ta tha dlaaaloaitrila (lilhwg»aO). 205 gm* (4*9 «»3aa)

•f aoataoitrila waa aaad la tha Tlwrpa raaatlao* Tha raaatian oladtara

raflnxad f» two haora and 225*6 «aa* (1*56 aalaa) of BMtl^l IMUIa aaa

ovar a pmriod of ona bear. Tha raaatian aAatura atood far thraa bowa aftar

ahiflh it waa raflaaid Hv ana and aoa4»lf baara and thtn filtarad whila hat.

TaUow aaadlaa praeipitatad tmt tha baaaaoa aeluUon on aaaUa« idiSah Mliad

at 105°C, Tbaaa vara poriflad bf diaaalTtng in «atar» aidkraating alth athir»
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and rwwlAf tht stlMr to glv« tnwi sMdlM ntlUag «i 125 C« Mtfititml

pMdswtt WKTt dlitoimd Igr qoaeitriitlng tlw \mmmm aolntlon* Tl«ldt 38.7

«M<> (fi.2 par oint}. UUrKtaM aiAtias point 122-125''c (Vlbtrg, 2C)«

FlT» 9W» (.OSa mIm) of l-MUv^^^ali* iMfcgrrwltrllt m» trMUd with

«R «Mtls MiA MlatiBtt ef 5*^ 0w* (•052 mbIm} ftMnr^hordrMMt btM ml thi

•olutiM mvomikraUd. Hm toUd i«» fUtarail and ibdad* Mtlilag yftiab 9>'

^^'C* Ti«ldt 5*9 flM« (61*5 par WBt)*

3HtadB»-^»5-OlM*l«rli-»-RMqr3fQrrMieU ^r4r0alia«rld»

InadNdliia 0n« (.OOS? moIm) Af >«*te9rl ta^rdBlirll«-3-

pbMvOlv^rMem «u dlMoIvad In sbMlsU aleehol and jaiaawa fu <rBiw alilorl4a

wm bdMdad tn untU a«l«s«tod* PUtarwt Vt» solid hjrdroattlflrlda* Tlaldt .la

(37*e par aaafe).

A mall perUao of 3«<binaanaaaa)«er«teeitrila (aalpyraaola) «aa trasUd

vltb 48 par a«it lirdrotMMle aaid and naraMd* Tha aaXwfcian iwa aatwraitad with

alkali and aodraetad tdth athar mA tha ailiar l aaowd laaving a idilta aalid

Baiting at 105'*C, Ut«r«tar« alilng point 106«5''c (Nifiliaolia» 9)« Mlwd

altiag palat with stftttii« aaljvraaala 8>99''c*

Tha aaaa pi'oaadiira was uaad aa with tha Umbbi aaa|NHaid« MaltlBf p^Uit af

tha prodast iaolatad^ 75^C« UAax«t«ra attltii« paint 75 ''c (Mjo^malia, 9).
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GMMTftl >niiailur» f» AiuMtalh O-tlt^l

TlM wrt^f^ng MOflilon «u pnptMd Iqr addiag 25 blU of solfuriA tsld

(19, ^« U6U) to « mIMUmi of 16*8 9«. ^trwie ontv^rido (GrO^) In 300 ol«

of dUUlloil mUr* BaeUy 5 nl» of this ooluUoo m» adted to tho mvflos

(lO-aO i««« floi THkblo 1) and tho rottetloti aiititaro hm rofXaaid fiPM o o0l4

flafir fin* ono ond flto t«itho tenn at ISO'^O* Tho odLutioo «m oooloA* tho

oold flBfar svploeod faj o still ImmA and ttao aootio aoid ism stoaa distiUod*

50 !• of tho dlotiia«U boing eollsetod* 9m dlstlllaU jm» troatod ulth

•3OQ0 oeiSai Ivdrosldo to tho fhioaihthaloia aaad point* Tho rosulto aro ia

miooitlar »«ti|^ DolondmtlMO

Tho ftMt Mthod ws iisod* Tho dijisssliin oanotaat of tho aaifhor oood «m

fpond to bo 526* A Thiola tobo and ordinaiy thanMastor wwo m^iairwA for

iTolaiiliilin tho aoltiag yoinU* Tho rawiHa ean bo fbund In Tablo 1.

Qioloctrio Oooataci and QSpelo NMMBt Ootondnattoi

Tho stondlnt wA/unmrn ta<hn1#w Cnm«i» 7$ and 7od nipp*!* 17} «oa

oiod in takinc tho dijto fir ditaandalns tho dSoXoetrlo oom^anto* Tho dip^Xo

«M ealculotod froa this and tho oalnlatod aolar roftwotlon (Voioo-

> 19}* Tho tnOao olta1.iiod wo aii OokfO units*

Xnfinuwl

AH infkvrod ipoetm Mas ran an o Pwldn-BSsNr NMtol 22 singlo boan*

doiblo paoo qMotroMtor* k aaU frlan nas aaplogrsd f»r tho gmanH

and a lithiva flooridi prian m» «ood in a1<ooi iliift tho anida and aodno IMI
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bwMto* 1h« tiffiifiMnt banda haem hmn iwUd pr«rUiit3gr*

mtiwnolift

pbotoiBiBtcr*
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SGMKIRr

Aiifarruol* WW dModbttf in %b» Mrajr ptri of this MRtarr V MlohMllt

«nd his oo«<«itw» M ft stmoUrs praptMA. Tftriow rtMlisiis mra ra on

tbis BOiyBiuiJ and ths rMMlts fitisd to th« pispstsJ stricture, fiewmwr^ in

tiM Ui^ «f prMKt <tagr shMlBttl kB0ii9M«s» th« nmiSta netsd ^ MlriMMlis

«uoMt b« w»l«1n>d wing his yrsyessit stnisturs,

KoMMiHi fttiMfUs iMMBsds to pMpsTs sai|un»als wing ths Msthsd

dsaerihsd hr MUAmUs* ngumwrw, all thsss ctt«pt« pm tM anifBiwIi (mi)

•M (n) both of i^eh oonUiii«l tM ^tnm Mms. Ths struetivw of thsss

ifWpnniMls iw« dsUnndnod and ahuwi to ho rolatod to asiygnwdlo, hr oantwiiag

(n) to (rm) and th«a (Vin) to tbo aslfynuMlo* A eoavotad i«tioh a^fmrwA

to bo asinmnolo mm pivparod bf tho imoilOB of 7«lIov awmrio «Bd4» with

diaoitonitrilo phM^lhgrdraaem (VU), and tr oOBVortliig ^tmvl^^^.tm ot^I

orotonaU (Xl} to tho iMin onwiaUm aiddo (in), fOUowsd ly <toMnitisa idth

fboi|ihoroas pontoaddo* Furthotworo (xn) wu tiod in with tho rolotod

oowfMftiiic it to (nil) with BPSpstyhUMOic aoid.

F^va thio dite* tho eorroot atraotaro of aaifrnaolo woo rtom to bo 9->
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ilOKIsKMUBXlfiSKT

7tm Mftber kUIim to tludic Br* Loui* 0* SUMMPth of tlw Biputetc* of

flqrslM l«r his aid i& dtUacvlBiac ifa* dlilMtadtt «mUi* and diyol* noMBif

Or* Iksil CartiubU fi«r hit mlmUiltm «f tte vUanttioml lyaelrR l^iate of

lyrlrtWM r nfirfrta and his aid is iflUrnyttog tha isAnt iipaotfa ta)BiB« and Sir*

aoal* Saarlaa* ibp diraatad thia nark* far his aDcgurttiiaiiaffit and awlifcanaa in

•WKT var dorlnf thia pvojaat*
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The oxidation of 2-«r7l-3-«idnopgrrazole8 vith the lose of tvo bf^rogum

and the formation of a peculiar 3-4 fttsed biesrclic agrsten (I) was reported hf

Hiehaelie and hie eo-iiorkere to be rather general*

CHa-G C^H

The feneral naae aslfgrraiole mm ^plied to theee eoi^oiinde, and the nana

itself we applied to the eoqwuod nith Ar= phenyl, Ri=iBethyl and R2=tydroiBn.

The internal etrain of aoeh a qratea, faOMwer, seoBs prohibitive, and therefbre

reinvestigation of the structtire ms undertaken*

The preparation of aaipyrawl* ia»«t reecBBMiutod hy KLehaelis and eo>

woricers failed to give asipfrasole toot InstMul gave a dlpfraylaislne-fi, K^
dioxide (ll)*

,^^^N ^^

CH3-C-



Hsating th« hydrochloride of this gaw a eoaq^und vlth phjai«al prepartlM

wr ilBllar to thoM reported ftor aeipyraaolo, bat the enaJyeie and tnftwred

qpeetraa indicated It to be an amide N-oxide, probab:!^ 3-(b«aseneasox7)~

erotOBamide (XII).

\-^=N_C= CH- C—NH2

_ CH3 O

The aesicBMRt of the N>oxide etruettGre utae InitiaUj baaed en infrared

studies of known N-oxldes of different tTpes, This resulted in the establiah-

•nt of certain infrared absorption bands for the H 0~ bend, iMeh «ftn be

of fen«ral oae in fnture identifleations of such ees^muds*

The fbraation of asipgrrasole was aeeosfOlshed bj standard reactions t

namely, rmoral of the ooqritn with phosphorous trichloride followed by de-

Iqrdratlon idth the phoq^horoos w^fshlorlde ftawed. It had the melting point

reported hgr MLcimelis and the Inflnared qwetram and anaV*^* ^(w^ In egree-

aent with the 3<-(benaeBMue)-eroteititrile (I?),

3-^"-?= Cff-C^N



TiM MftMREMNi ion THdfloAV « toii»Mitoil, lyiliorto* A oloooSr n»2«to«

iiiii»Bmi» mylHi ^WHMW «f«|iMJk9« i«* toiMb to te tmmi W tte «iii*S«i

•f •klO'X aoiKMii^gko ytigyDtfiiiimn vUli Bstrowlo codlte* Xto py^yargllin mm

ri»Mttdl aat li «M ilMod %• to MOWiHwdl to ti» viBlite (V) ly iiMi«n/oio»

f>-TsMM—c— c ^f-c—N y^

oviiSBftlJbr ol«aiMd» liillo Mv^taAl^ A gtHpaitlM rcfof

to MKligrrMOio ims toimA V irwtewt of fH>oi»wi1tril» pNwrim draoww viih

omirto «did»*

MMMinUM JiBr tho tmmMtm of iMRMao wrot<iiil.ui aaid dirtwtifTO fVom

HiSjiiirMaoo iiKHi tttocnoitd* Ak osqfikioMtlio ftr tto ombt XiiMktei e£

iiMWiWilli Ir <y»llwrtHino of ite ><tonMMiae)««t«(«atrllo vHh mtii»

•ad rotetlng ofHti

1

lino oloo oinwood*


