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In the course of another investigation it was desired to convert a 

cyclic anhydride to the amino acid containing one lass carbon atom: 

.Although such a tr.snsfmuatimmaybe effectedin several steps Involving 

the Hoffharm, Schmidt, Lossen or related reactions, it was nacersmy to 

awidthe hydmqylic or acidic systms umallyencounteredin such reactlone. 

As a Consequence the reaction of sodium aaideulth such Mbsdridesinpo- 

aprotic sol.vents3 was studied. It was felt that the equilibria (a) and (b) 

uouldbe. establishedbythe sn&drMe audthe szideion andthatstep (c) 

being irreversible duet0 loss of nitrogen muldcauss thereaction top 

teed to the isooyanato carbqlate (IV) nhich could then be cpreiuyy CC+ 

vertedtothe desiredwoduct. 
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Since thepKa~sofhydra5oicasidandri&e oar~licacida are aboutthe 

rame,a%ide andcarb~late shouldbe qlledfremthe tetrahedral intenued- 

late (XI) with rooghly equal facility and heme a f~Qnificant mount of anido 

carboxylate (III)maybe reasonab~~ctedinthe equilibriummixture. 

The solventsumdwere dimethylfonnamide (Lt@),dimethylcmlfoxide 

(UMSO)andtetr.sgJyae. The aol.ubilAtyof #odium aside intetreglgmsia 

vurymallandcmlyallmitednumberof euprimnt.8 welw run In this rol- 

vent. Thereaultsmre quelitati~eimilartothose obt&nedkrJlMF* 

!fheIIMFwastakeniromfreehlyopenedbottlee oont&ning0.08-0.lO$water. 

Usudly,&uleXoeEflofanhydrLde waeaddedtothereaotimmixturein 

~awbich~stoichiemetricPlly~adwltht~wa~preesnf.This 

~ofwat8rdoe8furnish amall numbsTofproton8(whicharescastimea 

~forthe reaction,vide infra)butdoes notchangethe esaeu&ially -- 

lleutrelohPrPctsrofthaadLuticooR~i~inwlvingCMFdriedo~cal- 

ciumbydride didnot leadto signif%antlyd5ff~treaulta. The DMSOwaa 

~dovercPldumlUrdrldemdva~distilbdwhibtbstetraglgma~ 

taken frar a flwbly opened bottle and not med. 

The generalreactionprocadure ~d,btirH&tbesodiumaxAAe and 

the a&ydaMe in the appropriate solvent and heating to a kmperature at 

which a rea~~A& rate of nitxogsn evolution was detacted. Work up was 

~li&edeitherbydire&filtration ofapreoipitate orbyquenching 

the solution in water followed by acidification and filtration of a pre- 

eipitat&.The course of the reaotionlsverry largdydependentonthe 

nature of thestrrtingma~.Illip~~o~&e(succinic, camphor- 

io, ~hthalio) did not give well defined products. Reaction of 

these ani+Mes in the above rolvents at aeoaral mraturee afforded 



No.12 1307 

colorsd solutima frcmubiotl itwra duflaml to isolate 8tmMxgnteial. 

bstrptic mbydri&~~ &r&dlndditioatot~pMntdkoidr fa)bana- 

Mda%ohncm (b) Iaides 8ud (0) frldo diaalda. nmrwmltsu%8~ed 

inTable I. 

Table1 

mb SolvmtTemp. 

PtlthaliC IUF l!%O 

Phthau.c mso lw 

1sat010 MF x%o 

3-ctihoPh~c.pMF looo 

tetmohlom- ISSO 27O 
Ph* 

34troPtlwc lMF lloo 

Nqhthalla LMF no 
(u-et~ 
dlcarboqlloahld 

N@AtuU.c mso lw 

Prodad 

bensh&auilam" 

bensM.d8solam 

belmimidnolhm 

L-ceoloae 

totraasido~hthalio aaid 

+sddoph~c wld 

wphthsl5ndds 

60% 

w* 
76% 

u% 
95% 

88% 

l!s- 

9%- 
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The genesis of benzimidazolone may be e@zined by oondidering 

ieatoic anhydride az au intermediate M follow: 

-No , 

P2- 

-x I 
- co2 

qp - 
N 
B 

Thla ai@rlde we8 himd commrted la berMnUazolone under the reaction 

oondihne. Rmever, when lsatoic anhydride tm first comwrted to Its 

aodlrrm salt with rodlum lqdrQie, the reaction did not proceed. This eug- 

geste that a finlte proton concentration is neoeaaPrg to effeat the reao- 

tion. A eeerch of the reaction mixture by thin layer chromatography did 

not reveal auy authranili~ aold although It uza sham that anthrenllic 

mid eurv%ves the conditlonz of the reaction. 

The production of iuddes met imolve reduction of one of the azlde 

nitrogen& This process canuot be readily explalmd by the authors.q 

Although &-nitrophthzXc anhydride formd an ineoluble oo@.ex with 

azide ion in IllSSO, It gave only the 4-nitro diacid on work up. On the 

other hand ~trophthallc anhy&ide readily afforded 34zidophthaUc 

aold. This replacemnt of the nitro group by an azide, ae well ae the 

replacement of the chloro group (tide infYa) seem to be one of the flret -- 

doemenixdcaser ofen aromatic nucleophilic subatltution actl-vated by 

m aahydrlde function? Finally while j-chlorophthallc anhydride fielded 
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h-chlorobenaimidasoloue, the tetrachloro aulqdride IuIMSO afforded a 

white cryetalllnematerial,m.p.113o~ichoouldberecrystallirsed~~ 

~ouaethanolandvaa~Norins~ee.Ms~~isl~tedstroog 

aside aud caubo~labsorptiouluits iuf'rared sp+mun. Itis ahighlF 

explosiw compouud: olargemrtaruss shattareduheuauattemptuas 

madeto~:Maferr~~emsofthedrg'co~fora8pec~ 

Although no C-H-N analysis wes obteined for this substauce, It evolved 

four equivalents of nitrogen on heating in DMF, and therefore is thought 

tobe the tatraaaidophthellc acid. 
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