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Investigation of the Cydlizatiop of N-(2-Hydroxvethy!)-N-phenØthioureas: 
Mitsumobu Conditions vs TsCIINaOH System 

Gce-Jae are, in Nyonmg Kim) and Tack Hycon Kim’ 

Facolt’gfApphed Chesn,sfrv, Chonnam Nanonal L/nvr0o Kwangim. 500-75Z Koran 
1Dnrhnaor of Ch nistsy Cflonncm Nofionut Univer.nj. Kwc,gpi 500-757, KOFeC 

Receiiad Ocrob.r 3, 1001 

Keoads N(2Hydro,syethyI)-Ncphcriylthioure,,s, Mitsunobu reactS, Ts(1/NnOH. 

Ile Mitsunobu reaction is a mild \y to convect a,’ 
alcohol into a wide range of fimction’ali,) In gcneral, this 
method proves efficacious for the acidic componeal RaKa 
8) of the form of a"üdcs pthnlitrddes,’ Nahyjsulfim-

aseffil yields msdar neual reaction coodi-- 
was In the framolecular Mitsunobu reaction of afbz 
,ydwxyethyl)amides and N-(2-hydroxyethyl)thioamidcs 
having ambident nucleophile, 0-cyctized products’ and S. 
ryclized product?b are generally obtained in preference to N-
cyclized products, respectively. Reeently we reported that 2-
pheoylamioo-2oxazolines were prepared by the cycliaation 
or W42-hydroxvethyl)-N’-phenyIthioieas using mCI and 
NaOH.t This reaction proceeded via cycfodesulfiarion " 
regioeomrolled Oalkylation ptoducts. To the hen of our 
knowledge, no Mitsunobu reactioi, of AL(1_hydjoayerhy)_ 
Npfienylthiourcas has been rccr1ed in the iferaIure. so 
Tbcref’ote &,e behaor of ambidn iji,cleophile in the 
M]rsono&medialcd infmmolecular cyctization of N-(2 
hydrmyehyl)thiourcas 2 was investigated to compare the 
,oyolTa using TsCI and MaOH (Scheme 1). In addition, 
Mechanistic investigation or Mitsunobu conditions and 
TsCLt1aOH system was also disclosed. 

N42-hydroxyethyl)thioureas 2 as substiates were readily 
prepared from reaction of the eorrcspondiog ,2-amino-
alcohols with phony[ isothiccyanate in rule at room former-
ades in good yields 0 flit Mitsuttoet, rtdcrion was achieved 
with diisopropyl azodicarboxylate (mAD) sad fripheayl-
phospMne in THF. The reactions were complete within 30 
Man at room entperHare. The intnamoleculay Mitsunobu 
reaction of vazious svbsl,atcs 22211 was ettamined. The 
results are shos,’ in Table I ’the Mitsunobu reaction 

jmithwd mainly the mi,cture oIM- and S-cyclization (cntTiet 
-8) In disease of2d and Ze a stall amount orO-alkyation 

products were formed (cntties 4-5). On the other hand, using 
TsCl and 1’aOH the remosociiiifty of cyclizatien was 
depending on the N-substituted gitup. That is, 2a  -2e 
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6 1t I H Me 3114051 8012010 57/43/0 

H H Ft 3g14&5g 89/I I/O 70130/0 
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rtc nth) of the cnith jeitutea Wa, &’termicard er Ii NMR. ’br 
isoLsLed y hid,. art: Ref S ’For proredme for Mitsuaiehq reactie,a, ,cc: 
Ref. 14. 

prepared from N-unsobstimted antinoalcohots (Ri HI 
proceeded to the regioconwoltea Q-cyctizacio’i (coies 1-5) 
and 21-2h prepared from N-suNsritured artiitieakohols gave 
the mixture of N and S’cyclieatioa as the MiIsw,obu 
reaction rather than Q-ccJizatioa 4eniries 68). The smash-
can’ diflbrenee of the addition pathway of various iliroureas 
2 was miqne to T&CIJNaOH system and was not observed in 

the M]tsunobu condition, 
Mitsunoho of thiourets such as 2 almost might proceed 

tThgoi,gh W or S-nueleophitic attack of thiotarea upon the 
ophotphoniunl intermediate to produce the mixture of’M 
W Salkylation product as delineated in Scheme 2. A small 
amount Of O-athylation in 2d-2e might occur tiroogh carbo-- 
diirnide Intermediate Using mCI and NaOH the mechanism 
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for the formations of O." ’o, and S.ccizcd products could 
be proposed as follows The roacioij might proceed to two 
dŁrectioe,s such as the cydodeMfiiriza(ion or the cycle-- 
dehydration to be strongly influenced by to R° group of 
thiouteas (Scheme ); (i) in the case of 2a-2e (R3Ii), the 
reaction pathway of carbodiirnidett intermediate is loading 
to oxazoline derivatives S. (ii) in the case of 2(-2h (RLMC, 
or, and on), the (osila(e )i fOrmed end settee] &Iocalezed on 
nitrogen and sre$r can aftack the losylere to provide the 
miv of N-eciaed Breell 3 and S-eyclized product 4. 
The remarkable O-ryelizaiion selectivi in N-phenylthioureas 
2a-2e may be due to a carbodijinide intermediate because a 

siM ThDPS) protected thiourea 7 was prepatod from 0. 
W ThDPS protected arnietoslcohos 4 and phenyl isotho- - 

cyatitct1 S,lloicd by o3abslan, osng TsC] and WaOH 
<Scheme 3) In the case of 7a the ca*othin3ide ntermediate 
was isolated as cxpcoted.t3 With 7k no reaction such as 
tosylarion occurred and the surting material was recovered. 
Thus, lIt prepared train N-substituted aminoacoliols did not 
provide c4tbodiitnide or tosylated thiourea. Frotti Chase 
results our proposed reaction mechanism in ThO and NaDa 
Mistletoe possible. 

In cunc)ugion, our study on R-(2-hydroxvethyl).N 
pbcny!thioitrtas demonsates the main formation of N 
cyclized product from thiourcas 2 under Mitstmobu condi- - 
Count . Cyclization of 2a 2e at TtCVNaOH results in 
rcgioconolIed 2-aniint,-2-essentials via arbodiixriide 
inteimediate. 
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laIde - - Mdiact o mSbsug yfeMe the Se 
IEWI* (eq 14W.’" 

-S * 
mM�1 + atd.,lIc4M (4a) 

V. WtdI$1544, R.atllob, 

Radius SdIUog to u*dllmid. has � W00 
stiid3t nglt.h stt.ck the u rsbo)l � or 
di.cesp.tbedthnid. to it en astjblo prodv’t 
(eq 14Th 

- 4T) 

O,oaobu yields n � - I*a So 
cyeat qo.a&, Rod OZRSD (eq 149)5Th ’The 

CNQURr 
B4O0N14t( +E,CmJCO + B100* 0, (148) 

poteThie ID,rO1adtCY of a cabo&iaMs N-ojt ha’ 
baea po’tuht.d u ths nedAon of ultoso pc%lp ned 

,osMoz - I at * 1.tdjaae 
MIA,  Asiaoca’t. *spr1nc .4sg Sift,. tE 
WOdtIOt from d .idb)Oflb.’" C.*Qd{jolidt lsfl 
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seS Ot41R1e1VL1j4 

149) 

h oatS with n1otat.Inoyl pnozMeStt and by  
d,tg.t wolld.’" t - dk*idluon, 0tdaua 
way be ’Uact.ó ttA *ffiuoioac. panIda’ 

R.*cdo sb r&spbon flS4obOflflo 
Mf,ct.d ’ith ap)io.phorua u..pt.im uelt (q 1W’ 

Rx R1 MA, All _X-

110) 

NIQno react ttK *.dflwId.. n 
£eteSnbarIe4SItfrq l5)15R -Bu). 

+ rnMti., 

JMom _ 0 � 

flcwtii.4i 4 flO9 152) 

node req.Ss 4 en tnmathyl sllyk.xbcdai&, 
.ndI.aIosW$,Id4. zSJy 
fics the pvent ce.bodItide) ( Ia 15* M 0% 

M.ffiNCNSiMn ’ Me83S.Ba+ V,lNH,C 
(I5) 

M4NCW1ItMe42 MoMONOo + Vs(NH0CN) 
(154) 

V M111 Irm.?d.e Rnt.S 

o,pnornt � rn at th caxbcd 
id.00zatothegao.nIrndou b.propoe.à 

% tM.Mvesekcrtpoaat’flu3Sba bt 
bithe 

p,at.o sfniUy of ’eawots r.fl.wth wbnt,B 
-oats] or reatsOdd.pni.. Ralewi of izeUIin..i-- 

ftathet.ro.ntenedtht.  
piared, - - o.jbodids rMotht L Ingesr.1 
lo ab. ordat cabi,dumi& 1 so4yanat.> SOthi-
-at

 AAA 

o, pwmd* S. � .tndIsd 
.xtmSp4’ .n4 - fa1ot �. eluddated for 

� dW$o.tbooMaldee (.q I5) 

Ci. -’ CI8INAlC(NMOh 

- as(NMc<NMW2h 

ILpCI 

RtSX - i%&W{NAt)X 1156) 

K RO X Mt 0$, SR 

Wfr4 1r4 n’MAI 

Thaniim(8AmJbfbe sod &o’*a I,sed Into c 
Sodb,Jdac In IM) Lead eta tin conpctinde 

TftNMW. 14.0N),TIJNMCWMNM0.k 

EWCNA4OR (160) 

uudetgo frje.nlou aioIs tb toidea fri 
Im"th%’ LO0 

Pbf%OM 
AeKNNv 

P1,PbNAiC(NA4OM. 157) 

BuaSnOM6 _. B’iSONAXC4NM)OMe (168) 

(BcaS4O maNAjCCNA4OSPBU0 (Las) 

M.,SuNM - M..&NArCINMNM 000) 

ftOy*i4d.&nfde ,naa � raodthin th 
- p’n.,o, of a cliblylk ndunt of MusIo,’m kt-- 
Sotideto jva en tnse,dtn pto*itt which owWae 1 

qt.c" $fvt flI$ffi4l m 

<Ion 

The setoad ractim, (fact, . itinbar �l-
td be foisoe,ed by  rSgJo?mJz bnntlo N-- 
BoazeyW9’4.fl4MnrbodlImIda have � � 

WI 
ton.efl4A.3$i ndpn’y? oweo.jn4no yMd <is 
!nc._ tw.edantodtctW 
� � ta,t4te,stato baperilma 
wbiob doonpoe. to Ijacy (.q I62)’ 

pbB1ceewi�

C.rbcdthth4.si*ve been go,in to osart iMoajp 
eola cblo*t Iie ro&vttnafl b .Icobds to - 
p-aThylhamea the nactio,. .oh.s. (eq %68)’ PT* 

RNONR 
(Act Well . Ci,BC(NR)Cfl 

grmc(ow)ng U$J 

mummea matte. 

acct for the c.tsItio aihet of cower eeitsob 
- roction of elcobol. Wfl csIbMaIIa - 

OrsMmD.rWStS1’ SiłJornntln,wit 
c.rbodljsnidrs aM Ot*as,d rnent. � bean th. 

V1. n,ma w HW.m0M. 

A CydOSdnI4i R..GO..e 

ctloSdftkm re.0 otigbodkSe. Sr. ow n, 
weI[dosset.d.rd , .*cw to yield itt or 2t1 .& 
djol& The III oydoedditIoo ay be comort.d or 
.t.t.Iee (en Table IT), nod ths. kse3deee for both 
pma*fl O.,bndMaJdf.snlnSndI U.1et 

& tdeflflSII w, 0N 

Sthcco dttegko Tat to dbnel* end tthneIt Th 
dimgrhMlon of a0 fooykarhodlimld. gc,s‰,4 h’ 
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nri4in th,ovó ft M4ItJo bOz2Plfl. prebtbb. 
zltt.tlon (eq tM}.°’ 

MOff 

RtDtt$lt trt. 

(164) 

cFISCt1  

on ANNA ut 

CAIN 
t4bb tOIBOM AneIkMre uM.iptydoe4diso 

It ca5bMlbIa ’.1* thi .,oWan tt . tjTh4 
fernd inp  

Evidexit. hs � pfayted f łz Sjize-c.’bd4-
rnld I2-oydcsddjtivii ddu4 fro, the oatofl of the 

oggQcapzothg sflm.cc.wEn oeq1et’ 

� 
rł h4cJ-

flCs%Ph 4 III) 

PIN 4e AttPft 4 AClU () 
p/ U\, 

w R1lVlqcPh 

(tst) 

Cf f lbs’ VS el N 4 fle 

M kMnsting Thttb CydC*dditlon frma 
etjdj bun. Ii nparte (eq 1B8.I 

tbtN h report ofib. oe..isdth, dlpb.). 

of the cyo lbaMitc of cnb odiIiltl. to N. 
batyid4tSOaflt mIdn (e La 

tc C nol$ - OO 

Vsbo.Wt4n rsct with e.n.tic to yeM 
tea $L,A th canpoMi 1mm. (e’i 17O).’ 

* + qIc (170 

co.id.c.aoa wtd IsO 

Oondeaeatb,n tI) with J600wS. liw,We. I 
gionNetiw*ypz*1en.x. ON or CO aænwon (a.. 
- (cq 311 Th oa.tetmdma. pntt - flo( � 

N _P 
ICI4;lt’ 

4 lW 071) 
ft 

poS8, sad Its thoMzht flat the dinz.idinn (rn, 
tJnoo..) te the major p,o&oIs (eq 172).a 

Iht4VD + RNCMPh (1 

Th.nyI jsotsa*. nact ,y%th (tmftth4a,,Ovatbo. 
dEmWe t.s.Idth,tic,eLuzSt.wvthitt(flXJr 

Mia 

xxxi 

kt � ft,ethy b.d&ojMo exeban occn% 
pretthaiy thzovtb Ib’ NAN - umber op 

jd 1,ydtob*
 
CANIa � U-dpbtUY 

ontMkone (eq 11s)’ 

{.:tt] !SSMCO 4 

:7 tEsGtO 075) 

Phenyi Sssstte jwts Itt. ju,bMtybtaDnyD 
erb’4Oaie aj,d the CN ptod j&edd, to. krlst 

a 2I e&ne d.d’1h. 
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(eq fl41."’ VettMb.rpl,ayt isocyaeal* gh.’ th 3i 
cyutnew 41 l’4’ 

t1ENGMSae, rtcL 

I 
._ 

L MCSJ 
(xT4 

OmStMt, t 4G4 fsqnw. 

A tz ysioaddltios occom heteen gb)i,,o!o,mI 
l.o.ata eatwkftwibodli3d to ylam 

eeqt75 ’In84%yi.iL Othetaol 

Usisi Gal-, 

toyant.a n.tt tflvs otsdi npwwsably 4a 
a niltt.Woi,Ic LaMw’,4i.sa "1 175)CIMII 

ITS) 

� GonSi.Sq im *st,$ Jnc.raTu 

Thldaa - beeo Svsd Air - a .ddi*n 
oUofl,iccfla.bGWI*odlLmIde (e VTfl."" 

A.SoItOflc,=o M6II 
+ 

aNq
 

The ttkdcthtj 
to lothi wtoe In the 1:1 ttthkI.t4y raolt In 
tMa.U*fl. atIon OQEXXJe weE 
IuI.tIdMa&kOt oflli (eq Th). Bnzo? 

xxx, 

aoUuooy.tzeSd te a.rItothiaJdte $o*IdtWoat-- 
dt. ,nd aA&oa4Mdu eq a U. end 

- q 

+ 

Itth‰dofflTh n.pntisly. qs e,clo.ddmou 01 
.a.thyl hothl%y.nt. to 

iiyItb lb Ia.th Je.rbod.SJd a 
ykit mufr. (XXXIW ôw.ve wiikb ii eEo,m 

xv 
unv 

tobnte � &Snaatoyfl t.nIcmjth 
and tsayl SthIcc,aat. S.r..t to ,.m tert-"l 

� Ccustiwn tim C�C 

Keteita ieect with caibodiiSdn to a 
otp,odtwt.. thnvidnłe tMttbngI.ab clIc . 
tawdMte 4 the raatw 4tb 4k,ba,mau. h - 

u.atbJiw - inotioa iI wstay,eIAn
 
a 

.’ntda (s I).’W In nIf’ir dle*id. eokwn - 
�

 

(SBOI 

JR 

rnttloh dM etid tad *MW$flOU SatiIda q 
In tha abseno. of d,SzoD)dIu. - 

hunted ,Lo,ptf*n peaS at 18g0 - 1724 csC 
flar as eAajuon d ca*odllmjd, to 

iS) 

*w.dytbatwdiI..4,ace. Ad iooftoI - / scy,ibt. to N.t.&,l-WaoThydThIide,. 
alaita na ab* n the N-m.$hy NMR sipol from U 
t Sn pp, thss ,IgaaI elgwl deta. nd. "pnd 

uun. 
riepodIng aatjOnone tono.d (eq Ifl)A**V Ka 

to tha not atiIW s onl. at 3. ad u flat ma .cydlc 
� sosivas wish meis obtin,e ar be I 

aieedeoiMty yield ossaIae 
macUo of ’cylhs.ne with .rbeap,ià � � 

.Is-manb.nd � to *j the 
1k’. b.eia of - syntheals o, .vtr� welec&r ipfrj of n 

,.n,.1 tsi.zla. aæqM(v&5’" 
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O*ff*Y OSIW4IInIt& 19fl ftolft 4st1 

bo p .o.booaj 0.2.19... - ddM.o src,,bn-

loll 

dthlÆda stiou dIpbnyIWtadn to dvt 
pynU4th-2.cmu and. 2-oeat2lmfnopnnBot. kq 
1S7h4’ The coocler RCN.ICOfl ao cbtttd, 

- 
� - --a In lBS aM 1M4*44 R..ctlo of X (s’ 

F�

(Fwp3 
us,, --

M8itjOL of pbayiS.Ub. with c.tttdlt. z L___ 
& Ted. ha. - b* obwv.4 Mbebfr &s bIt4S 

kŁltjo or ths tiSky addt to a b’7 .]icàl. 
(XXX VU. � c + th1,tcOI. ISO) 

� 

XXXVI 
Tulofmofoe&o,ssoloaewltbtwbfr 

hpTOtÔ isa to hs aaaU eqavk–s pn 
neotkgens(14184v? CwbdRa3.anØtb. 

Is4 c�Fh eq 189 wIth MflS A,NONkI ad F(COh 
- th.brcIa 

k.tn. horn abs lbtwnhlo of baa with (teijuethØ- P1n4.ueWIat. SoaiMe � 
sIblIhyomao.1 b,.nAd, (eq I8o)4 that � lb. in th prsIncl of Too 

.plaa (eq Isw.la 
- .dduct LXXVIU) � macla � ca* 
JilmMs to gin g. Sno&AntbbiI* (flXI3QI 4k. 
a 

inlaTSCtC, with chlero.c.tyl olot)di. 
&cIosdltta of � with cntodiimofeg *, I 

$WdpyTIdinedeMa,..Inaf.t.d b,,bato,n- 7.XXVUI 
pin.. (XXXVII) (eq I68I.MMfl Tb. reaction Is - 

nMk,]{G) c,nplsas auth a. 
144 

� 

xxx vu 
(Cp .yIep.s,ô$ cXXIK 



61t anal.va. lftt t It Nt 4 

att.ru.dsvieg h31*ob&1 DO wotk 0 with wets te 
$M the beiwainepinans Oct)"1 

ii. COnd.osiIjn Sm mend Pc 

Th aids pbspNR � I. aykr&4jmf4. (q 
w2)’ we nduto* otwusiatn, Ttuska(td. 

NPn 1’- 

(fThe <171 

methy1sUmophc.phone znłs 1th - 
(t,(m.thflflarbethSis I. yIdd phtsc.sbo 
dlimide. throogh yssdditka CM I2).’ The 

AA 

/ 

ct4SiM. 
fl92) 

tiC � PhaPCBE) ncIs on diph.nykabc 
diimWe to yield aa 1mm bnepboMau sites a 
addition Teacdn to form a 

PPIM

 Ia 193),IU 

feo t$PI,, PAM 

PtP1R 
.-

R+t �_ Mh Dlt �’WPO 

Sfeni - by - action of tenny areoe 
- on so1fto ekdoddn an Uspp.t Ijy az1difrfiJæea 
togivsfc4t erd L-mesabetel betsocydn (eq 1M)’ 
Non.Sv.t.d ..Wenn do oat gthrgo cvoaMIMo 
with a I0A,hadiltMea. NSfinyleminus $&4 

icClli sou �cxiiso 

+c1g4: 

Mffa nr Thinm 

did%wnb.phtbyhnth 
to yield the 6au*fernd earbodAsde eq 

wIio S ASOtNCii (lfl) 

Reaction of d IS vAtl oIazneJkasea cnn h-- 
- t,a-addwo to yeM � Z,%3.tna.Ok P(Uo, 

XLI 

niliopn may he slimth*d In - dlatcntn 2s to 
nn InInooncbs (eq )Y6)’’ the ,esctio, 

Nc.cok - ntcoc, 

catsbl.d by copp bIet. and mq vo). a carbeot 
Aa,loet.tsole an Corned &as hytnoIc add 0d 
cnrbdjIthLdne (eq igfl’° 

PM 

(IGfl 

ni. addition of the 0-14-0 uait to garbodilmides 
sIds Iaonzo4aç by*o,ao*blodt znW to - the 

MSII oxide which � � to - cabodiSd. (eq 
i*.’’ Nitxone,&t,ietilnlb, tuttheoadb2o)idJne 

(L011 

wodctneznar to airinaolidtan fr 
umasoIjcn Wide a t$4Ip4o which ,.att. 

- 

tco + 

with caTbehnIda to give Ia mlnadIthlaoildlu. (eq 
200)fl444 In IA. abwtee of a.,b diin’ldo sulfui is 

IT, NT5 

Nh 



abontndeà wywd a onIdł44t5  Th 
nPQdIthS - a$ coadmiu. fn. the th!asiti&rab,e 
rntna dl a 

the dehyd stad çedes (eQJft to yWd the 
ooatpM ead keuth.Ia 

P’IlC7,(Co [ 
I rcCWs1 

4 
I. lIlc DI cub.ei*e. Ii’ 

Iu this .et4on w se.thyatheeis&M*.rooyde. 
where arbodJ?üid. is iaeorpozwt.d - ,iijg The 
r.rbSmi. ,p4e’s ha � ftvnd to Ineo’ponl. eli 
tbml atOLj, bQioo. only maib the rbi& eDx - 
ehspcet je dMdSssc,dLw. W. ebbaisot I iSi 
ttae. Syr4kieN ,i.ldia. foijz’,,.rnbsad het.acyol.. 
whe,. � ,t lice cytIoedjMa, re.cthmi a ths 
an o&od the tbb,e lad neeM4iy 
a 11W. ov.Mp betw.n lb. ..aIot 

£ P& JAW.ttn 

Hetr.cycflc .yoth,a. lMdirl full bate’tAoa 
� � noted for ;inflfl .d XI.lfl. 

(> (> K) 
nfl nfl xllv 

.nm$a ol XU1 nvolv. the latanmlon of pliw 
pe VAth oRbodlimide a ecetots to yield � 
fqn*wtduie whick ndss In the p,.sc, of disia. 
h‰doonatt (Oabco) to ve � 

N_-CoCI cocI _’-J-. 
Duly) thlot. y1.lds 2,2tcbIidozoftae-1fr 

4 
� .Me reS thyoiih the � t.ptn.ad 

byXUUk1).&d.I1nnIt’4!fl Idj 
that the csAodj&. ilist eeF.ytaw. the � 
addf’ - snhythine � atylates *4 t.Ibodll..Sf. 
nth. ustal way and tt. aci&&uzedlstapno 
g I. Mthei deboithetad by atm oarbcdilmMs (eq 
2OI. The eBon’ pr,dt ha ben thThad as ton-- 
pliag ejent toi fltot ro,madon eq 2sØIlI 

C*aIR.t4.n lea,. VoL II. t. 4 IIC 

mole 91.14 oSor.addtha ith a*oôBzdn a 
the pze d C ts,a3,t h. pMu’ta ,en*up 
I. - E04d.,oatn* (eli 2O)eI1 T6takG’ 

dis,pepibobk,e. w be peecerM tbronh W.aotio 
of aybedRalIts 1th Nrndk,. (eq W5Im lw 

PMcoJf 
ss- 05) 

waid.. have been prepflsd balm polyc,rbodihi&dw 
tbtooa resdjoo with dlnxboo* � @1O4W C 
k2QTh" Oh.thuiinoes (XLIV) an pnpneó by 

(00 

ptrałd odà*n ci entbvdOtil4qs ponibly tonb 
otyridit4 bnthe tq o9P 

- -, - 

- -, 
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frcmpo..tion 0, ON 

Tab14 VU flI,aslata scb.m.t4ea%ly the lyathetic 
a*ems wI*hb.ve Sen nod. OatS at CON pod 
UCO - ee,t,adth,ildes yleldi .ftyiib,Mno3Jmp (eq 
O1 pta oupofldla.a (eq 210)’" antftly. 

CIE,,

 
- 

r. > 

Nob c.odvath,zoildInolie8 nod 
dlnSiotn with g.ybodlla’jdn (eq 21t).’" Rndlou 

st 

of vnbdIi*id. with b&o acM &drld. Ut - .be.tce 
of begej yi*i eu N.a3thJo,abnr.,,1dble - 
� to a nso)Idiaot. (eq 2I2)’ Tetsk,oboS 

tcI 

C’ ci 

k.RclReR_cOkfi - 

Vcl

 

add cay2.a - nddIton of ipoiWis to cexo&Ith 
poaIbly dtwt dog op.tho (Fqq 12)t° 

1OeInoItnaIYbe I,O1M,II4dSt#XLVU 
from2d,tzhelldod.tsdid.e (eq 214, 
2lB,.aa sbiht - .e obaed from - 

(114) 

cc:. cçc 

I!. 

TML VU. �*swu toe *otp0nhIa* of C-Wt 
c.*odUdh Into USy.ls 

CC 
XLVI XLVII XLVIII 

UI LWuy 

htoncaboz1k aa - � � � kwjosd 
tn thi aAy*M.c’ jJjweetep maybe 
p,apted tbroogb flVTI by a. b*tacdoy eta, 
tnWc - and eabodM4 (eq U6)’1 Syttt*nfa 

cj1 i2- (216) 
NR 

41* qiiliflo** thI’# ttJe p Ibàd$ 
acylaIic 41 th* c.ttold. at I*ogm@ a tint - 

� 

0’ 

121fl 

Pydad.dtthadS4t bts,olbtsbththltk* 
hUtUou of cnbc4tmlde aM 5..mIDSviDyI corn-- 
pouo(s (eq 2’SV’ The 90*104 &mkoeâokthb 

Win
 

(us) 

bhe.4a4,Drnh1fltfrlIæSSfr .q 
2Th)A Cyd.b.a. sessions roatt ’th diphflI-- 

atN
 WE 

. cçCic 
cto4iimMe ,.6g.. pymtldkoe anIv*6vea tht@.igh 
XLVII (eq O). mnohtullx for*1oo of � 
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and c.sOæb hu - - a& ulro%l# 
XLvm (eq ZTh4’ reaction tbcqbt to oa.d 

thyw# * &*katta B.nQt&a � � 
,Thnb.d � thious tkros. ost,,da,Id. (eq 

ccmwcc � 

222 

ThJnAot. thai be syatw4lt.deq
 2 

tOt from 
ba.*yI 

(tbouh 
)." 

+ 

LI*. b.ea Teponad toy th. .ynthaj. ota à 
ydnpedtn(eq34)’ ftom ce,b liide.nd (1,S-
dlpMfrP.naWfth 

I. 

I 
At. 

Than has � cooMdsr.bla aotity a h.ts’cdt 
,nthne üosj* I. The NNO moiety 52, bit. 
ayłea.. ha )&iMs .zobj, end the ,.,cthn an 
Wcstntjd Slow; IZ CIN na* (eq 225r 
Wa," and 2379, 

nHcOt! 

Oha1I ?a4S!. liii. VII I N 4 Cit 

4r (214) 

ft4r - 

amMee of fl-LW � � z.po,t.d The 
� *11m - � � qiSifrk mahe (eq 

a 

on of ju.&t&4-thSiaoit ith 
bam!. I, alalpi. of. .m*Ia1s uÆsç LV (eq 

JnapØ*bn °taw�
The .Ł.ta of Tth VU! be’s � chained S 

j,jco,o.tM of o. elqe � Sb. a*Mliaild. 
.k.l.ton. lix. .to th..4wd Is usidy C bot flea be 

hatb.,*aM d.uepc.onofa 
coistute of tbjot,i OyISIThIde with U-dS.thvj 
bs4k,e to tiv. aa&-emb.nd .a&nt 

( rda 

LVII h avcwd a - .yatheai, of fralioaejboM. 
!E)1 caxained by CetO tbe ,esalon path 

pa ’ S,.SYeanO.ThylMtweat. eaW.tth.dkt. 
.ice the nettubt090et eMil tet Baaction of 
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TABI.! VIII. tommn M ThcotDor.LIoa - 
flWstobVd*. O, SLe.flt fre,. 
O.2bOdbW. BtIeIaR 

J 
C!ç cJ ? 
LVR 

L.e 
LV2 

LVIII LUC 

931) 

lt.,onn � car bodWà kwi t WIT to ye)d 3-
autstot.d o)-1.2Iaflln (en 2a2l.’ 

102) 

DIZ.thyI .4- reacts IiSb diary I-- 
carbodliSda via LIX to yield triestus. IN 

U,4-ThMlsades fly be peeli.,ed ty the iRtaMim 
of IcLt*tsd cerbodjiraides with 
(LVIIt sq 

(nfl 

VII. CstoedWdfl a, ek*Øcsl Cfle,SDW 

A. OPI)"S 

rj 

- Im 

likely to ilmlw a n,bodlirold. IN 24;. 
it Is, bonver unlIkely that - varbwiuIM, would 

eSy � n.e nisloo, but .t4â iacet probably be 
bound In an enq. vcpIes. 

S. MSflee*.l eM In.ottvsUa el 0010’s aM 

PrDtaIzs cafly a mo,teal ce.fllemebt of tsacttw 
groups - therefore will react .4th casbo4llmidn 
laieIy lath. same feaw .wish *nple nuÆopb’!n 

eae.th). aCbymsiabbeea laso*aS with 
� nsr-.olub4a cerbodmWe wkh neeD with the 
Let4v$-.Ite ’silo. trealdue 1") (e 35) The 0-

- 
- 

{2;s) 

aylisourea - LenS with cIt.awi’a (eq 158? 4C4 
hazos,l.mIL. (sq d7); Lbs lablbtiou eueMon to 
ibM cu,ed by ad ettanfl.°’ 

t 
(25Tr 

P,et.In tk4ol groaps reset with w r-sitb. carbo-- 
di4mI’"’ nope, 1 madjOed at suidne cjehlne- - 
25 end - the thio& poll? of bovkwbeat agivco 
sjdne Is prnwcted eq 

Sfl_ WaS) 

bilne rSdee w bs modified by c.rbodI-- 
friize.,1’ eM the ,ctIvs(Ion of y.5t h.zokb,n. 
Is Teflnsd by bydrnyliaba wbIch1rnomat* bys 
the Naydrungutthdiae IN 

- 

(n9 

yothapWofoth.t*ttpP0 Nactin 
.4* arbodthnldss (�. beldanle., smIii). Lee the 
nctlon on chea*il p?ep.nIn. 

C

 

0 krb"O Grn la fl011 

Ctabozyl gres ma be modified by uab,g crbv& 
imids ad � nu400phL .1* saw, sailsie. GIYcII,WS. 
bnbe.nLtadI.d tome carbovi gT9gs of t.0 wells 
Ia rILeove - ne5ativo charge (eq 240). Radloaottrs 
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$1 

.* WICOH 
Hal 

..1CONICfl.cONR 

Mal 

&no be be.’ � tout). cnrbe,I gm,w. In Mood 
.ojstIo rocke flu =MhodaIttsaaa - 
slyt. ethyl � Sr 
ea � eoufld to arb*zI POOP 0 tabbit 

ttt 
scld 

t,.p.n. 

(24!) 

P.p.Io has been couplsd to edor.d b$droi,sbk 
� (eq 2420" Raci.ofy.,thezo.e.fth 

- 

pMthn hs wo enbo � liven modIfle4bI 
MmotUoO of be4te collqea fri with ee*oiMe 
ad dinalmitthsa as a cuIMtEg aent knit - 
b., - 

gtInylyldue.iap.ote. sflbecoov,tAdtoM-
psZnlay nd zlusiuhy4 readvn wtiz cemnjijd. 
Hallarsone (eq 24a). 

WCEIM 

Avtivv-,its wFoml imps May N grtnMd 
frihjbltor utha 

end the c.thni grow way be modifiede. I ,4bo-

’V 
<244) 

t --

cl,altth s,n. 551. va a’ NO  � ill 

K 
,eło_ 

c.rb,aii,gda -e � ttlisd 01. tàtchsłk,I 
siv8tflto1erStQUflOtCaIbo!4 

rape m p,ots (eq 248). ft ftn bun pointed 



it) C p.t. 3pl Vc. 3l . 4 Vffirp. slid Mt 

tABLE IX CniJntit u 8enent.. ot Supie F. Up6T4$IS 
 0’NI Klo flTbI q!Astt 

at AI.PIt..V,iO.AI.-UaOty Thy 
Alp M?.I.a.ra-AI..4.t-GIy 

SartMo,nycn 16 NO V.’ 
.pInIch noel M.-fla.M.t.OA-AI..L.lhThy V1 
C eot’79 WIL GIVI.iVl.MP.AMIhn P3.31 t2 Met Aaca.V.roiuMfrL4uto A’S 

Mjato&,i b ObJoypJs.L sowieI pI.sus mbna, I Iteddu.. h fl,0I.!n. � N n,,010 fctnii,M. 

(ttS) 

IflirSatbt) 

hoh.au.jidcest, 
Mde Sals, - p o,Wbmty of p c1y’t(zatin n he 

M Pr nadIo &’ wtth.li him 
� - to a SOaiIaT fltoL pbenonett which. Wiud 

� at skctea rtc.cfl two to IbM’ srbox4 Mth6ue. 
bioiodl5’dky 

tzltlim.-I.bÆd dkyIohasy1carbodseId. with Lbs kn 
TO-8% ,f th .sthity to hnmtIo-- 

0. MtcSa ti CflonI Ooup. In AIP.ns 

E, U.S ol CilboStlId. a. a IIoi.C.I Thai 

a. ASdsint of WoWc& A4M4a 0 $oAi a, 

Emzymn etch oz cn4tIne ki,ta.a have heen paftd 
o oOageb file,,, by 1919 ,.ta-.nIohIe c.*odi 
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nide - the cazbodiIn4de n4hod of blmdhig 
thymoflpen to carbo$7m.thylcaOh.e - � 
e*.Iuat.dr The pH optimum for ooII&lEI có]1,.em 
to .ayllo acid pobnu. % 51140* aceeSbIe 
UXbOZI � 010 cUvt CathCdI[mJdIS Mv. 
� ep!oyedtoeci.1eovSbaat Wmo4iaa IiIe1 
c.lI. and .nhblonk sold to serla mrn,SOP’ In 
m’moo&cal sothe epecies maybe joInsl to A’s 
thso*h &(trlethytsMpopylamlne (eq 247). car-

- J�- _-w__%___-_ 1 

r-os (247) 

bodilmj4s he. also � e’tpl*yed to coat giais beod, 
or odthed po cilamIde bonds - pob.mIoa 

Cvo,,We an FM7D 

OaibodjmMas have ken oath as Onti,n for hn, 
m.mthorbea,i.to nNsl1nej Øutioe has been 
prnewod aDd MaISd by a .wepnluWq aThoS 
m3a,Y Wintion by caibo61o1dn l umtth n a 
t.t.ucton peee.rvatiqe for electico Snrsoopy 
eodth.qIwlityofthersokS - tttbdSmth. 
end ot, c(gkitanMehyth a cucv.zthmel zalm The 
� ci - cahodndd. in thee. pIea prob. 
to uNits =wunwn between cuitoaØ end amino 

Qoeethk of 

Ly,oayite and

 77nd?
earncnlinklo�to 
>Ieleeteblilty ha�n 

*.IIÔ.I*T by 
crthdJIo,&t’ tnt  

Cu dBzeidus leaeeee lit viecoulty of 
legeat SstPtb Ceybadlinaidso have � o1Jeed to 
nose-link wool, hair (in a permanent nfl mpo-- 

sad boaine fr*In 

Ih Qa,totflo,lida* 

we� andy disalMed en enmple of spinla-- 
beliagththaatobko ofzboIluMebiathswaom 
of ATPS..flew Wss-eolublo ,in-laho[.a ct 
dB14 have been ,1noieab.d and reacted wit ow 
oleosldar pob(,i$dy& sold) le niod med on the 
pyrloiidiae nitrogee (L%flU 

mo&&d with ce,bodlimid. end rsethylglydaata to 
yield a iteM0. th mc, 1* dlath*iitd tetdy htn 
$IUtaJUInO or aspetegine in the Edmen .tbod (eq 

3. 

PTtJII1InT’ 
Ca’SothiSc. � � shown to set - hnbi 

eidas14’ inVobstEts of tfl’ss, actAviW � Io*i4lsa 
of gcralsatJcn bee � thblMt.d by eeth.diimMu.° 
Aadrelhua4t nkldeF end ntitorno acUvItAes 
01t all ObsSZtd � oatho&Pnids Ca*ndLSd 
iasybe used in pddde forntd.UGts of thiophospbetee 
toprewatbs*eh4c de.apoeiueoft° Iiiaectüi and 
nnddJ*nd 51kn7MIdddni � � 
also been obeW with ca*odllmidaa 
1_ end WAq,luidMI urtvftiae se alenved 

with dEotirs. .eiqc* this They he 40. to - op. 
eratJom of a cootidled.Se* m.chaoisn piaducitig 
athodilii4ee ceq 24V) 

9. 05W Mt41t.tn* ArA$*$ 0? C.rbots 

Low ooae.nU**l.ce or cemodlimSd.. modl the at. 
feota p.*Uoa of the fl.dlen.l* reotor of tha ada. 
nylyl Cycles. .t.m in frog *ocykt" l)ioydo 
boat%odibId. bIoe the ate4iolemo,o actlntico 
i adeoylyt cyolna n turkey ezytknqta’ Cube. 

thhiiJde modilise jt,urombw4ar enasmisdon in the 
frcg and - � nsmlned sa a peedHe affinity 
label for the .cetyhtholla. teceutor at the Ong neon. 
� jinotin Thdoez?serbodlimIde - 
� shown to affect - photoinduoS aeapa in 

a -- dUenea sad rsstence In plea 
memb.emes of Nitella cells’0 

h, Mute, on NuoIett*e eWPkc*o,Wn 

W.ta.sdubl.onbodflmid. hov, been shown to In. 
btlttiet,amof PM2DNA,tReI( 
a RNA polymereat B.eadOfl ot ee*olinjan 
wlthcytln.ttSl-phosphats ylaidsaaadductwtsdt 
� to cydlo Z3’-phpbate, hydzobiia pzcduc and 
N’.SkłfipadmteSlax wUCfl Urio,ea.0 
to give an N-mtbatltut.d product  
Polyasoleoth react � positively dberged wuter’ 
eobbl, rbodliaildc. much sthr than do the mono-- 
nero owing to - ah&o,tatic ,Ueot 

Viii C&4aenWn � F4me a,.ms.y 
A. Geasol 

Since the discovery ot &atic methods z the 
pnthmofcezbodomeeOrathe radilyanflable 

LXIII zoolSnnt.t CarbOdJiraldIs have been h’crea.lngly 

�. Pte S.çiise twwnteeł itudied as pretUnott foe Lain terlala. At the 
ee. Urne the use of nzoc4lkuus. A. riegont. üi 

N-Thrainal &utamk add or upeæle acid aisy be olymet chemistry - � aeaeIng, end we hse 
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Me O*t R.*ws. O8t Vd. St No 4 vat, - Iona,, 

akady dealtwITh tins aaect1orbltho$cuI polywex t,?5,e&- :-eoIso, 2e2 Carbodljoll&s may pextkdp.t. In polymer ,.jda’in 
e pen of Lb. brkbooe (*eln or no..-hnh) or an ft Henow bja b..a derivatked a. Mtide one eai.t by - peudajit group. Iricornration lop  by polym- usIng water..olijble asihodlisaate Hydrotjl poly-of - z&&Lmidnhdealt with elsewhere In the men =y be tesdificd to yield mat. hydroponic regard to dime,, Cool frmnisre; polymsrlsa 
- by octieraath,, � 

nogre
 

apaopW. reaeve flip =:i; I,-- � � so the is djsoased er cbemici wowtimt . 
M 40&4W0 ne untd In the eonof poly 

� MaYICMSe of P4nnn umt1iann" nuorca*sc ear 
� to Impart SI- .S wet.rp.11at flelsbs to n)lon Sytdlotsotic poI$tinthacrylk sold) I.estsri5ad by 

elcohols In the prneae of carbodlimldn to give el - P*t4! fbIiG" arid alSo to Iesthn.’ 

wilaw � Uantona’an am cguWta yieM 
raudora soteic*tiom; *. explaMelon Is believed to 
� .thydzide form.tIe � - iOfl. ddMg 
Ca, nter for .e,y t.o crboxyl groop (eq 250). The 

on’- 

slap]. .zn (an 2t0) Can oply be Partially tot 
reet,ee.itre–sethafr.wssn ofaerosthe&su 
� � thsjgb coud add 

an diarovered r.ently (eq tIO),’ and we 
propcse the b,ltIel reacUon to beset q 251. 

I- 
\ 

PbNc*NCNPh - 

cszbedOrnIdes suitable for po]yw.r raodmcailon have 
� .yu’thtelnd from belt cacbcdltmd� and s*onas 
eq 

C. PM,nwIzatt Calalyib ead Reagent. 

Carbodliml4n may be � to polymacir. mdk add 
to - a potW protessa InbThILOr (an ,W" 

Ia 

CO
 s. . on 253) 

ar 

Pr ot. S. sulfate un be pol3ln.rlked by car bodk 
lamina on dky&bvrAarIa&nmC Induce the fop 

on 4 a isk’ tWt.ttII4toIwkua.honxulde 
fr.o dlemInn nod Inorganic phosph.tt Cnrb° 
belde atSe the pabteSation of jactoil_ero the 
motion raquifte � catalytic amount of sodium. 

� P,.n vC11I FtmeSe.,M C.rbc&aidn 

Polymer, with peudaut carbodlimido, have been 
In - ed dÆydntir sgenta (sq 254 and 

_ � 

- -’ 
rO - 

� lrsiatOn - Heta.l.tng pineilce 

crqn.auked OTtan es ill con earbodllrthd. polymaTh 
� � prepeted - fctmd to be useS for .1�al.s1 
neSating toutIng, and hi,-t.sw4matw0 paMtt on 
CrowVk.d s,bodlimId. polymeis with electS In-
oulatieg proportion 00 be prepared by usIng b,Oic. 

aWPheUS,thWJe LXV) and. alslyst Tic-

LXV 

cy.norat. fo,’ end other psalica contaiulfl 
corbodibeldea ere qaeM as h tetable m.t.tlnla 
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� � 

Tb. fire r.eÆstcce of cabodiIIlde � � on 
pobtls � thcMorobot.ns � or epic hi oro hydr 
baa teen revi.*a4."° 

V. R*Ie,c..iiutl. 

a) (11W) at 
1% In nyloD one... the relative � ’taW M 
,_it,._ P&YOSIbO4mIdeS � � uSTas � 

reiukremeot?’ - iii tnagth.nln al.ae.Iibn 
oanpeslUons’" Tb, tr.r4tbenlag affect pri*ebly 
cornea from the rigid man of the poIlaer cnbndl. 

has nIaUv. few denr4 of rotation! 

a 

*ei,�t and MIaecsp.W.a 

PrbediS,Mn � h. � e. s&.dve --
em. FIlm rwndng carbodlJmjd. homo or to-- 
pobmet, bays � � S 0,loroeap’itfion � 
nlue’ for pnaum.nusrnv. copy papn. 

K. F...S and MM,Ot.tM, &ason 

CatatIo fos,mtJoa of pokyoarbodOmidM � b 
ocyaoete monomeet .nita In os*o doslde bben-

use Ii ndeof tbäpbeaorsenon lathe 

of 4d ..UuIaz teems Ice n,ZMg. sa 
co.mds. rjfo,omm,ntA - other ueeM pOrpm. 

n 

I. 5Idtata 01 Peiptiers with CarbodInn 

The bstamlityofcx..1l,kidpolymtamlsthntotbo 
hydr*ia &th e.tnllakwhicb is eneJsmted a. Oi. 

rbotl group, an form Savqthg the r-- 
te% - PD4 th cabWLte - � sh<na to 
prevent kvdnls." Mono cdBmTh 
- pob(carbodtld$4bavete.nMJggawdn 
.taWig additive. for pMyntn The blOcklrc 
foncUon may be due I. fona4on of N.rglayst or to 
(ormethe of ater flab with adJacent bydioiyl poupe, 
The etabillefog effect I. felt in both aqueous emul. 

m lcr_ifl a. a In the kt 
pobt,er. 

The storage life of Uqj34 p*(then.tu) Is b, 
proved by the addltzon of srbcdflu.ide bki pit. 
soYIiably scavenge 

IX PhotOFe,ł, and RaWd S4.OI* 

C*bodfl4lae hey, been � esi.ualvcly is 
heo.rs the attn of the c.,bodIiId. it to Iiiik 
rerbovi end amIno grtips n the 4IatIn chaIn.. e 
rect4v.Iy ace-linkIng the polyne’. C,rbodflfdn 
- have application a 

Appfloat4one for ctrbedlhti4aI have been fot0,d In 

’mtr& IMw ’eel, Yot RI, No. 4 at, 

- geeecation of eu-dye flee from Ilght.orMt!ve 
hesVdevelop.blo diszotyp. compositIons. Thee. - 
caitlom compile. � llgbt-.taIltlVe d cm Ion corn. 

pound, s normally aek carbodiui and orn,sfly 
.did dlsocoupIn p,eance. Tb, eta’ ocuveited 
toe tencti’s coupler by deb$eatloa � the eeybo-
dmid, *d by asfiJp). The 11gM proaes conk 
yeS diso special to S pbeaul (eq 287), end there-- 

ArN,X- MOH +N+HX (27) 

� ceen,oijM couples with the oueobae q 
258,259) In the devek,pirg pTota effected by heat 

nIO.co 
. 

PW�.\40(fla) 

(tsp) 

The peocea maybe .nvSgd as in eq 26 the 
a’� nsa en 

AX.* 

 

C 
r 

ov � 

A the pJ,prinMrprfl byfr.d 
radlatico; - best west,. nod � solid csbodilmlde 
with thet precorsor wi,!th cycliza to give the dye 
(eq 101), 

(toll 

-,ttntatLoi 

Carbodflokln boys been used asataboiring agent. 
for a photc..nsItiv. polym.r composed of dnn.mste 
atsached to a po2yeth.r cbaI thrcufl sear �. me 
crbediId. omsoashly ecU si a water ece’,e,*wP’ 
Ada - of the platInoos phetopephle material to 
po!ylh*ne MteobtieJaw � - � Improved 
throtiab the addlila, of t1,odlb)1lde the mechanism 
probably InvoMs the formatIon of 551ev linkeg&" 

TIlsniumtW) Sde .kood.l maybe dy.sanaltized 
by coupling with a blpytldylrsbemnml csiaples ester 
lob are formed (torn the 1900 grOup and carboa4 
groups through - action of cnbodUmlde IIXVIO. 



x wiet. .ada.Iflds.qnt. 

4 � 

(26Z) 

tin.. sy be u.thw coiqilo a phoephsw* dyeet,sft with 
a cethioslo in*kSl by tS, cbctndd. (LXWITh"7 

/ \ 

Ie .S 
LXVIII 

The coemetic qualifia. &blesched bilman heir may 
be mprov.d, p,rably by eom. It of InLnnM 
aca-bhlo& by tre,aut with 14yc10hflyl-a-(N-

hoI no) carbodi in ide. 

XI. AnISII( 

Al. Any. lot G.tb.dMm. 

Tb. etAma on 4t oezbothA*e hei � relesivety 
wthfac4nry - no reliable. aeStM color oiler 
bva � available. Deapit. loatelag .or caAcdi 
in.idee et low roncebaoin blolo&cei eftbcto,,. the 
otly .ws available aoth - pre.aoL involved the 
niho.tio,. or catbon nonoaJdo fro.. osilk add under 
enhydrou. conditiona or or excease oxalk acid by 
Wck44tatlon (eq 283),’ The IaIt.r n..thod no ue.d 
RNSR+ (00,11), " RNBCONHR 4 CO + CO. 

isa) 

WHIOWOM sit Thtshht 

PhW n}m)rHn -, 

.e&um ha very large eb.o*aa. at 286 am, and 
- large ettioSolt coSlkleut ’t 280 ole (4 I IC 10’) 
allow eoaaatafloa to be mq’ed down Ia 02 tM. 
The seaco d to enl.jeP" rolls. on the ferwsion Mao 
amount of acetic evdrlde equivelont to the carbo-- 
diiyjgd, by .d4iaw ohcouo edi The ecelAc anhythide 
a quncMd In akalin. hydroxIamio. ad the color 
d.nIued Cat 540 nm) with � loæde edton (eq 
28V" tieaeSdv1roItbia methcdsdceetothat 

RNCNR °" MsOWHOM "C6 
ANIIOB 

colored STIC compt (2) 

c1aIOWU tot th.,tLdflQOJkn$lSkthSQ2&’ 

t D.Ilmb,dofl at CnbsyOc MIS 

Cubozyic acid’ have hen nasyad by ualng oarbo- - 
&Imiæn to p,oeusM ettir totmellon kJlowad by OLPC 
eniip." A cdli actic meThod ,j6&a cSicdflroide 
ala cmipljag ttoylsdbydmnrakedd with h 

color devoloiffid � Conic thlorids- - 
and - obeSe.J boib of the methtd a. do-- 

muLlind  In eq 2M TIMe pay of carbo,Ilc acid. In 
biological pdymefl kdealtwith eather. 

Cwbob(de

 

in Sisgisal kenya 

Carbodllo.idn bay. � � es coupling agent. to 
� cet4otha swThsn&s.oenc 
e.c ’0 14 thee. act SI - beau, for an iaay of pla.me 
propet. zone throliglI ant4body-.mhenc.d cbatthjm-
neac.nae.’ CoiSiato fortn.tAon thnugb carbodi-- 
midas Is the La sot the linmunoessay of eaetin and 
ma’" 

Aosjbodin � � coupod to cnbox 
mathyke Ilul no. tbr9I carbodthnlda to form the beeI. 
of - lnmunoa.uy. the pzventoo of DItium-I*-- 
baled dIcycIthnyIcnbodlmida for - aesay of bio 
logical specw has bean dsecribod. 
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XII, U.n of CathonWe ha S),,fhnW 

A. Pe$d SyalMel. 

P.UdeeyndScontfau.e to n035 thecarhcdl-
Side aathod’ aM It. w.Joi cosapuI� pnc.dwa 
The m.c ajijem of pdde OOpl1sg b%ya dw OnTSR 
atmeinM266telsoeq IO), meteors Iwo 

RCOal 
MOW  Rco___o_R t=L NCIRcoNpl� (166) 

-,, ’c-

A NMOOR 

nub side riedkI., nn4, the O-.N sql mhift to Pu 
N-acylun. ad tseeinItatlot The ebydrid. - 
aylurn pathway. to p.p4Jde eo.Ja. protnoWt 
Baclioo of thoy*hS1cexbodlSld. couple. raono,u’n 
amluu.. to a aowbjik.d poI1.r cot.thlE pendant 
tarbol gnopI It S unIAek’ ft,at aohytids bnidon 
coold ocalx between - polyo acid. onn in efl nit-
cpolfl2n rantoo (eq WI) However Bmw *-

e 
" 

t 

(aaik add.) app.nwfoin twthydsIdta readiwa and 
even some wbosyl mcoE.]jet polyanneo fer 
invan4t4flsr eohytda Th swibi*i, 
It - re.an of, S.1*rt of tee auo add .mln.s 
with beaqIocnboladb anhythid. ((7,OO) 
nd bna,tx,.sIbonyWydn. G1y) with cnboa OW

 is dlIfennt widei ldentksI coodltlon. this fr 
dio.4.. � the Oacy)ieoune - redosiatt4t toy 
the qnbodiimide ,aetbod a uolMion (" W.kO A 

IZ-Gly),O Z-OIflTHR1 (si) 
Z-GW*WR1 ls 
7_OIyNHR5 (a,) 

tfli?a.Iu) Z4lyNHRI (I,i) 

7_OIyNHR5 (ba) 
(2fl8) 

(a1;4.s 

Cti..SS .Mws. list V. SI. 4 Se. 

A. 

�etOiH PCCO.-o_4 _!iJ� psco.am. 

PkCO0’�cOP PCOIllRl 259 

MORROW leadulaaahedM.beltttbatSpsQu whan 
add ptnatt it equlmolar smooi,t with respect to 
c.,bodllmlde be O-acylisqun pathway p!edom 
rawOmR,� The isolation of the Oacdlmu has been 
d.iawd dSsgo peps. aybthS. In .olbtjoTh"5 Tilt 
e.uhydxld. path S not a aea reqoh*enI ntb. 
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