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The high energy difference (1) between chair snd boat forme 

preventa the CoAtributioA from non-ohair COnfOrmetiOMiA pOm8i- 

ble chair-boat equilibria of cyolohersne derivativee from be- 

coming appreciable. Only few authenic oeee8 are known (2) iA 

which the oombiA8tiOAe Of eteric and/or other iAter8OtiOAe for00 

the six-membered ring to 8dopt conformatione other th8n that of 

a ohair. If we acoept the general assumption (3) that the prin- 

oipler of conformation81 anslyeie ae applied to oyclohex8no 

derivatives CBIL be carried over to rir-membered rings cOntainin# 

nitrogen and/or oxygen, we would anticipate th8t boat forme in 

piperidine derivatlvee should a100 be very rare. so fer, OAly 

1,2,2,6,6-peAt8methyl-4-phenyl-4-piperidinol (4), phenyl J& 

phenyl-j~tropanyl ketone (5), 8nd~-l,j,5-trimethyl-2,6-diphenyl- 

&piperidiAol (I) (6a,b) are known to ehor intramolecular hydrogen 

bOAdiAg 8Ad, therefore, in theee oompoonde oome participation 

of boat oonformatione must be ooourred. IA thin note, we rirh 

to report that j-d-grenatsnol (II) also undergoes a chair-boat 

equilibrium, 8nd provide8 the first instance where the contri- 

bution of the boat form to the equilibri@m ie more important th8A 

that of the chair. 

Catalytic hydrogenation (7) and lithium aluminium hydride 

(LiAlH4) reduction (8) of$-pelletierine yield almoet exclueive- 

ly j-.&granatsnol (II), m-p. 62-4'( Lit. 65'(g); however, the 
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oompound ia highly hygroaoopio and hsa been reported (7) with a 

b,p. of 90-sq" at a.04 Iup1 Hg). The proton magnetio reaonanoe 

(P .m.r.) spelotrum of (II) ia reproduced here as FIG. 1. 
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(11) $2 deuterioohlorofora ( G. lO$ rt./vol.). 

Pertinent information in FIG, 1. is: (if the quintet (intsn- 

sity ratio ir4161411) centered 8t.T. 5.86 p.p.m. with apaoings 

equal to 6.8 o/s.; thia, no doubt, ariaea from the C proton; 
3 

and (ii) a poorly resolved signal centered at%- 7.08 p.p.m. 

due to two protons from Cl and Cs, with a half-height ridth of 

16 O/8. and base line width of s. 28 o/8.. 

Chemical evidenoe (7) hss proven that the configuration of 

j-&granatanol (II) met be rapreaented by (A) although the eon- 

formations1 equilibrium haa not been established. Theoretically, 

j-&granatanol (XX) oould erirt in a number of conformations, 

l uoh as (A)., (B), and (C). ( Flexible forma xhioh are more atobla 

in oyaloherene than a cl8aeiosl boat are not oonaidered here Owing 
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to th. pr.eeaoe of ring fnrioa). Coa8ideratloa of non-bond.6 

iatorrotloa8 di8f8Vour8 (C) r818tir8ly to (A) 8ad (B) la th8 

8qullibrlum l voa though (A) md (B) l r. not fr.. from 8.t.r. 

8t8rio lat8r8otioar thOB88lt88. Ii th8 mO18OU188 Of (II) OXi8t 

mainly .8 (A), th8m, th8 8iga81 frO8 th8 C prOtOII ( trk8n I th8 
3 

X-part of an A2B2X 8jr8t8m (lo)) 8hOuld ApP8ar l 8 l p88udo-tripl8t 

with a 88pm8tiOn b8tT88n terTdXial Iin88 Of 9.8 O/a thioh 18 

rpprorim8t8lr 8qU81 to 2( JAx+ JBl) and a ba88 1iZL8 width Of 

16.8 O/8. 88 in tropia8 (l&11). gfnO8 ( JAz+ JBx) 18 2x6.8 or 

13.6 O/8. ia oompound (II), j-&grra8t8nol (11).08aaot 8Xi8t 

l xO1~8iV81f 88 (A). 

For th8 ooaforr8r (B), ( Ju+ JBr) 08a b8 8xprot8d to b8 

ia the ardor of 15 o/8. ( 11 o/8. 811Ow8d for axial-rXi81 Ooupl- 

lng md 4 O/B. for axial-8qu8torirl oonpling (11)). Using ( JA,+ 

JBx) I 5 c/B. for the oonformer (A) and 15 o/8. -for (B), 18 081~ 

oul8t8 the peraent8g8 oontribution of the ohair-bort oonform8r 

(B) in the equilibrium ( 8t a prOb8 t8mp8r8tUr8 Of 8pprOXiB8tOly 

35') to be ia th8 riolnitJ of e6$- l flgur8 ruoh larg8r than that 

in oompouud (I), There th8 oontrlbution iron th8 boat form 18 

1888 th8n 2C$ (6b). Th8 iJlOrO~888 in th8 h8lf-h8ight 8ad b888 

lla8 8idth8 of th8 8ign81 from the C ,C proton8 Then oompar8a 
15 

with thO88 of ij-p8llotiorine ( rhioh ha8 bo8n 8hom (12) to h8ro 

8 ohrir-chair OOnfOr~AtiOIl ) ar8 a180 OOmp8tibl8 with inOr888ing 

ooatributloa from the boat form of On8 of th8 ring8- III thi8 

0888, th8 4-plp8ridinol ring. 

fh8 p.l.r. 8p8otrUr Of (II) ill b8a88n8 18 8888lltidlr th8 

88m* 88 in d8ut8rioohloroform rhloh 8.818 to 8Ugg88t that th. 

qUiat*t Wiring from the C3 proton 18 th8 rorolt of l dynuio 

8quillbriu8, 8nd not of 8a 8ooid8ntrl l quirrloaoo of th8 8h8mi- 

881 8hift8 of the tT0 pair8 of th8 C ,C prOtOm8. 
2 4 

18, th8rOfOr8, oonoluda that 3-.(-grmAt8aol (II) 88 8 

8Ohto eXi8tr in ohalr-boat equillbr8tlon with th8 oh8lr-bort 

oonforror (B) prodomin8tiag. 



740 

REFEBEBCES 

No.12 

(1). E.L. Eliel, nStereoohorietry of Carbon Compoundr@@,YoGrar- 

Hill Book Coapany, Ino., Flew York, 1962, Chapter 8 and referenoer 

therein. 

(2). a). B.D. Stolow, J.Am.Chem.&., Q, 2592 (1961), __- 

b). Y. Svoboda, Y. Tioh;, J. Fajkge, and J.Sioher, 

Tetrahedron Lettore, l6, 717, :1962), 

0). H. Booth and G.C. Gidley, m., a., 1449 (1964). 

(3). D.H.B. Barton and B.C. Cookeon, Quart. BeT.(London),l&44 - 

(1956). 

(4). B.E. Lyle, L.m.Chem.,& 1280 (1957). 

(5). Y.B. Bsll and 9. Archer, J.Am.Chem.Soo.,S& 151 (1960). _-- 

(6). a). Y. Balasubramanian and B. Padma, Tetrahedron Lettera, 

2s 49 (1963), 

b). C.3. Chen and B.J.1. Le F&e, J.Chem.Soo., submitted 

for publioation. 

(7). K. Aldw and B.A. Dortmann, Chem.Ber., S6, 1544 (1955). 

(8). preeeat etudy. 

(9). L.F. Werner, J.An.Chem.Soo., U!, 669 (1918). 

(10). J. Parello, P. Loagevialle, II. Vetter, and J.A. MoCloskey, 

Bu11.Soo.Chim.Franoe 196j, 2787 (1965). -.-m-9 

(11). C.-Y.Chea and B.J.W. Le F&e, J.Chen.Soo., submitted for 

publioation. 

(12) C.-Y.Chea and R.J.W. Le Fhrre, W.&g., in the presr. 


