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192 IN continuation of our earlier work on 

B ~tuatrr~ D.C. ( groyirh brown rarletf), 

we are also eramIning the conrtltuenfa of the dark 

bmvn variety. In this coapuulcatloa, we virh to 

report ia brief the irolation of 110~ of the consti- 

tuent8 of th8 dark brown variety and the COXI8titUtiOn 

Of 6 L1I)W 8e8qUitel-peiW alCOhO1, which 

naae a8 nardo1.- 

we plKQO8iB to 

The aoncrete (4.38#) obtalned fmmthe rOOt8 

by ~loy’i~ low temperature 8OlVMIt Oxtraction prooodun 

i8 8eparakd in the uclual Way into acidia (2.2$) ti 

neutral fraction (W.S$). The volatile fraction obtained 

by high vacuum di8tiltition of the latter, on ahromato- 

graphy over alumina (gr.111, 26 tim8) and l lution vlth 
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pet.ether, benzene, ether and ethanol yields In the pet. 

ether fraction, calarene3 (I; 4.S$>, arlstolene4 (II; 4.5$), 

valeranone ’ (IIIf 0.48%) and several other unidentified 

onnstituents. 

Careful reahromatography of the benzene fraction 

on grade II alumiaa has yielded a new alcohol (0.36$), 

nardol (GIG/TLC pure), b.p.120-12@(bath)/O.S mm., 

np l.EiOOS; 6x$ - 10.17O (c, 2.36; CIiCl.3); IR spectrum 

bands at: 3600, 29EO, 1648, 1468, 1385, 1310, 1326, 1120, 

982, BEO, 940, 907 and 896 cm-l; W spectrum: end absorption 

(6 220Bo:I, vhlch Sll8lySSS fol! Cl&$260 (Found8 C, 20.71; 

H, 11.92. C1&@ requires* C, 81.02; H, 11.7B$). 

Ii; gives a poeitlve color test with tetranitro- 

methane and contains only one double bond (quantltatlvo 

hydrogeuatlon; Pt~AcOH-BtOH) and ir therefore blcyollo 

In nature. 

The hydroxyl group ir found to be tertiary on 

the basis of ita stability tovards Jones’ chromic acid 

reagent. Selenium dehydroienatlon (13 hr) gives Se- 

gualatulene (IV; 14$; m.p. and mlxed m.p. of TWB addnct 

148@) and traces of naphthalenlc bodies. Stiphur 

hehydrogenation (l2 h?) gives S-gualaeulene (V; f$; m.p. 

and mimd m.p. of ‘MB addwt 147-8O). On prolonging the 

time of dehydrogenatlon (48 hr), mainly a mixture of the 
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naphthalenic hydrocarbons, l udalene and oadalene (2s; 

40160, GXG) ia Isolated. These rerults Indicate that 

nardol contains the basic azu1m1Ic skeleton (VI). 

The nature of the oleflnic linkage la methylenio, 

as shown by Its IR spectrum (bands at 1648 and 896 CD-~) 

and the NMR spectrum* (Pig.1; a doublet at T = 5.46, 2E). 

Position of the methylenlc double bond is proved to be 

e~~cycllc by oconlsatlon, which furnishes a keto alcohol 

having a carbonyl function on a aeven membered ring 

(JR band at 1712 WII-~). The possibility of the olefinlc 

linkage being at Cll_12 is excluded on the basis that the 

ozonlzatlon produat does not give a ha&form test and the 

NMR spectrum of nardol does not Indicate the presence of 

any methyl group on a double bond. 

The tertiary nature of the hydroxyl function Is 

also rupported by It8 NMR spectrum (no +bsorptlon between 

7 = 6.6 to 7.6 region). The NMR spectrum of nardol in the 

methyl absorption region shows the presence of an isopropyl 

grouping (two doublets at ?’ = 9.16 and 9.18, J = 7 c/s, 6H) 

and a quaternary nethyl (a singlet atq= 8.89, 3H), which 

seems to be attached to a carbon carrying an oxygen function. 

This is further suprmted by the NMJHR spectrum of dihydro- 

nardol, which shows the presence of one methyl on a carbon 

carrying an oxygen function (a singlet atq- 8.6, 3H) and 

ttiee secondary methyls (signals at $ = 8.95, 9.06, 9.16 

+ All NMR measurements were carried out at 60 Mc/sec. for 
Ccl.4 solution. Chemical shifts are expressed iNunits, 
while coupling constants (J) are In Js. 
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end 9.17; St). On #IO buls ot theso ilndiags, struatures 

VII. VIII pad n cplt k •~sigw r0r 8d01, d14a~nm01 

aud the ktoalaohol respectively. 

The posItIon 0r the hydroxyl group at Q la 

furthor conilmed by pyrolysis of the bensoak of the 

dlhydroaloohol (VIII), whloh rurnlshes e mixture of 

epplwrlo hydrocarbons. The IR 8peetru 0r the ~irture 

shows the presencr oi a hydrocarbon having trlsubstltuted 

double bond (bond at 803 am-l) and Only traces of a hydra- 

oarbon harln2 methylenlo double bond( very weak bands at 

lsE0 and 822 em-l). Two maln aomponents 0rth5s hydra- 

carbon mtsturo are separated by preperetlvo TIC, using 

silver nitrate (2d) lnpngnatied sillc~ grl. 

The IMR spectrum of the hydticarbon obtained 

rrorthe topmwlng spotorthe ebOve TIC shars the 

presenae of trlsubstltuted oleflnlo linkage (a broad signal 

atT= 4.0, lE0, a methyl group present on an olerlnlo linkage 

(doublet at'$ - 0.39, 32, J = 2 ~8,~0~piing with 0tirinlo 

proton) and the presence of three secondary methyls 

(signals at'C.= 9.06, 9.11 and B.l4, Oa). 

The IMFt spectrum of the hydrocarben fl"or the next 

spot al80 shows the presenae of one trlsubrtltuted olerlnls 

linkage (a broad signal at%= 4.67, la), a methyl group 

present on an oleilnic linkage (doublet at* = 8;19,Ji2 4/8,3H) 
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and three rocondary methyl groups (a broad strong doublet 

at‘t'= 9.13, J = 6 d8, @Xi). 

On the basis of the above evidenoe8, th8 two 

hydrocarbons can be represented by X or XI. 

Dihydronardol (VIII; a mixture of Cl0 l pinerr) 

on dehydration with thionyl ohlorido in pyridin furnirhsr 

the rame mixture of hydrocarbodr (X and XI; oompared by 

GLC analyslr 8na IR rpectra). The mode of aehyaration 

ruggerts the axial nature of the hydroxyl grou~.~ 

The catalytic hydrogenation of the mixture of' 

hydrocarbons formed as a result of pyrolysis of the 

bensoate of aihydronardol (VIII), furnishes a mixture of 

saturated hydrocarbons (no coloration with tetranitro- 

methane, (a()$' - 31.060). Thir 18 ibuna to be a8lxture 

of three epimers (66r2SrlO as revealed by GLC analysis). 

The retention time of the major constituent of this 

mixture la identical with that of gualaUe (XII), prepared 

f'rom guaiol &III)*. but the possibility of the 4Eapl- 

ring juncture8 also cannot be rutid out au8 to non- 

avallablllty of ramplea of the latter. 

* The ramp10 of guaiane (XII) has been supplied by 
Hr. H.V. Kadival of this Labotiatory. 
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