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me rpltheslr, phy8lOal propertles and reaot10mJ of l- 

end P-~ollnee have attraoted mrch Interest ln recent times 

ln vler of their praotlcal applloatloaa (2) end also In 

cormeotlon rith their oonformatlonal and reohanletlc l tudlee of 

their mlfllo snd ~otolJt10 deoom~oeltlon (3,4). Blah etlldlee 

however, appear to have been oarrled out to a llmlted extent on 

the blcyollo 3,3a,4,5,6,7-hexabydro-2li-lndaco1e rystem ln which 

the 2-pyracollzm mlety Is lmorporated (S-7). 

Kirchner and Zaradomky (8) were the earliest to react 

(+)-pulegone (I) with hydrasine and study the properties of the 

cyollo baee. From the mechanleo~ of addition of a baee to an 

a,~-uneaturated ketone to give initially by Hlohael addition 

(ylde lnfra), a eubatltuted kmlnoketone (9,lO) which in the 

preeemt oaee further oyolleee, the oyolla baee from Wegone 

wae areumed to be 3,3a,4,5,6,7-hexabydro-3,3,6-trlmethyl-PH- 

lndasole (II) (11). 
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I. II. Ill. IV. 

Ueing (+)-pnlegone (12) and following the procedure of 

Andrew6 and Harvey (5), we reinvestigated tbia reaotlon in order 

to aarry out further atudies on the indasolo (II). In Table 1 

are mmrleed Its pro~rtirr. Oa exposure to bromine tapour 

it gave lmmdlate red oolouration ohanging to green, oharaoteri- 

rrtio of pyrlmolinee (13). 

TABIZ 1: PROPERTIES OF 'PRE IRDAZOLE (II) 

Present work Russian 
murk (8) 

B.P. 14&45*/20 mm 143-44*/35 mm 
Yield 7% 

% 1.4921 (26') 1.4943 

d 0.9756 (26') 0.9602 

% -7.52' (26', neat) -5.55O 

x ethanol 230 m-6 (lo& 2.35) 
max (4a, 5) 

IB (neat) 3448(%-R), 1639of'(O=X) 

(4a, 5) 

Derlratlvee Perohlorate, m.p. 160-62* 
Piorate, r.p. 14546O. 
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Tlw regeneration of the pavat iadawolo wae attempted by 

filtration of ltr piorate throu@~ baoio tiumina by l lutlon rlth 

ohlorofom. The IR epeotrum of the reoovered barn revealed band8 

due to C-C-C-O end eaturatod O-O beeldee the H-H baml. The 

lablllty of pyruollnee le well known (14). In tieu of the report 

that the pyrasollne from mogom regemrateo gtrlegone on exposure 

to air (8), the appearance of a eaturated oar-band (1710 em-') 

is of Monet. The likely formation of the raturated keto- 

baee (XIII) (ride in&@ by the action of baela alumina on II 

Is euggerted. 

We hnve forud that a mixture of plllegone (I) and lromlegone 

(III) (15) ln whleh the latter predominated (83s) also gave the 

lndasole (II) in 65s yield, the hydraslno apparently leomerleing 

ln eltu the a,$- to the Y,6 -unsaturated ketone. The formation -- 

of the lndasole from IsopiLegone hydrasone (IY), If lt were the 

lnltlal produot, to the extant of 65s (by the attaok of ER2 on 

C-7 under baelo oolldltlorrr) appear0 unlikely. Thle eervee to 

emphaelee the lnltlal Mlohael addition aepeot of the baee (9,lO) 

to the a,B -unsaturated Icetom whlob la pndomiaantly produoed by 

the In eltu bme l qulllbratlon. -- 

Alkali pyrolyele (5) of the leverotatorj base (II) gave 

(+)-trane-oarane (VII) ln 72$ field. Its propertiee eumarloed 

In Table 2 eetabllah tl, identltJ of (+)-trane-oarane azd oonflrm 

the rellabllltJI of thle prooedure for obtalnlw it ln exoellent 

purity and In high yleld. 
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B.P. 

TieId 

?I 

d 

% 

IB 

IYB 

78-86'/40-45r 

72.5s 

1.4570(26*) 

0.8597(26') 

+56.9O 26.,neat) 
1 +41.2* 26.. a * 2.4 

bensene) 

Idmtioal with the 
IE of axlthentio 
ramp10 (18.19). 

Idemtioal with the 
llm of authentio 
aample (18,20) 

Single peak (21) 

169.5'/?59= - 

1.4567(20*) 1.4565@0.) 1.4575(20’) 

0.8409(20°) - 0.852(20*) 

+57&O :3:5;y, ;0;0;.(:0*1 

&ha& ) beanok) 

(16) (17) 

(16) 

Ihe hl@ eltorooemlootivit~ (40) of thirr naotion enI#gestr 

that the ~oly810 of the indasolo (II) (22) imvolmm (oomequent 

on its ~oaerimatlon te 4,5-~drob0ns0-l-~solin, Y'folland 

by the extrusion of nitrogen) a dlradloal tranmltion stat0 (VI)(4) 

with l,4-tr8n~,,lalkyl g$roupo, whloh oollapmr to give (+)-tramp 

oaram (VII). Frarr thie It follow that the l~o~~rio 3,3a,4,5,6,7- 

hexahydro-3,3,5-trirthyl-2E-iaduole (IX) prepared from 2-lm- 

propylidono-4-mtbjlajolohozaaone (VIII) 6haO.d under theme oandltloam 

of pyrolymlr oollape to give rtrreowleotiwly &4arun (X). 
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Thlu work Is In progrere in our laboratorlee. 

Q--w Q b . IX. H X. Xl. 

Oar-J-one under appropriate oondltlona of hydrogenation mm 

shown by Cooker et al --•9 (23) to give exoluslrely 1,1,4-trimethyl- 

oyoloheptene (lcI)(24,25). Ite folnatlon was explained on the 

baa16 of the lsomerlsatlon Of oar-3-elle to oar-24~ fOllOWed by 

l+addltlon of hydrogen aud eubmequent reduotlon. ?ailure of 

(-)-a-oerane (23) and of (+I-trans-oarene obtained In the present 

etudy to furnleh XI under ldentloal conditions (26) eupports and 

eupplemente Cooker'6 flldlnge. 

Treatment of the lodaoole (II) with LAH (one mole equivalent), 

expected to furnlrh the oorreepondlng dlhydro compound (27) gave 

Interesting results. The lR spectrum of the resulting base 

B450 (H-H), 1715 (oaturated )C=O), no absorption due to C-C2 

le oonslstent ulth the P-hydraelnoleopropyl-5-metl@cyclohexanone 

struoture (XIII). It gave a plcrate (m.p. 157-580), the IR spectrum 

of which differed from that of the picrate of the lndaeole II end 

did not show any eaturated oarbonyl abrorptlon. The epectrum and 



5150 No.51 

the aaalytlcal data are oonslrtmrt rith the piorat e of thm 

oarblmolamlm XXI. The possibility that II under the amdltlone 

XII.- (Isolated as picrato) XIII. - - 

of aquetous alkalino work up (after the &AH treatront) dght ham 

given the keto base XIII (tldo ruur~ for lta bohalour on bm~la 

aluriar) with ltr furthm ring oloruro as ohown to XIII ontreatwnt 

with piorlo aeld Is under exsmlnatlon. Addition of hydroxldobn at 

the C=lr bond In a rslatod system to glte a oarblnolamlno of the 

type XII a&l Its fkrther base oataljaod oloavy to a B-mlno- 

ketone ha70 beon recently diwmasod (28). 

Aoknoulodmmnto. We thank Prof. D.K. Buerjee of thlr 

dspartmnt for hlr 

the authorltles of 

soholarshlp. 
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Letten, In pm 

lnterost in thla work. Om of us (B.B.) the&s 

the Indian Institute of Solenoo for a romoaroh 
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