


singk mokcuk. In I, the only notabk intermolecular 
interaction is from tbc bydroxylic H(?‘h) to a nearby 
ketonic 0131 (I - x. i+ y. I$ - ;I at t.851f) A, wbik 
in II a similar interaction is found between HflSIand o(3) 
G-1, z-y, t-b, 2.2W3)A. lnc structures de- 
rival have been presented and discussed cbcmicaUy in 
the preceding paper; it remains to mafte a few comments 
concerning unusual features of tbc mokcukr geometries 
and stercochcmistrics of the two mokctdes. 

I. Tbc structure determination cstabfishes tbc origin of 
this compound from a transonnular bond f~ation be- 
tween C(6) and C(l2). On tbc assumption that the chiraI- 
ity throughout the remainder of the mokcuk is un- 
changed during the pbotocbcmicat reaction. the cbitality 
of C(6) is assigned as S. Although this assumption is 
reasonable (and tbc diis in this paper are drawn in 
conformity with the proposed cbiraIity based on it and 
cbcmical evidence), it is not absolutely certain in view of 
tbc fact that tbc structun solution shows tbc dis~it~ns 
of C(2) and C(I9) to be at the ceatres of gravity of 
ahnormatly large tbcrmal ellipsoids tnvtloping the 

atomic positions of the two possibk epimcrk forms. This 
in turn suggests that tbc lattice is comprised of an 
cpimeric mixture of the two possibk confiliuntions at 
C(2). Epimcrisation of this centrc is known to occur 
readily.’ Xowe~tr, the relative cbiralities of C(7), C(9), 
and C( I 1 i remain constant so that tbc concbision seems 
reasonabk. 

Il. The structure ~~~~n show3 that the doubk 
bond between C{12) and Cli3) in tbc precursor, 
compound (I8) in the original paper, has isomcri7.44 to a 
2 cotton. Wbcreas cbcmieal and spectroscopic 
evidence couId not be used easily to assign the stcrcu- 
chemistry about C(9) and Cf 1 I), the strWurc deter- 
mination bas shown tbat surprisingly C(9) bas undergone 
epimcrizariotl. The resutuat strain in tbc Cf9WlS) 
sequence of sktkton results in an unusual disposition of 
CO(l4f which is twist& considerably relative to the 
plane of the Cf12)CW) doubk bond and which was 
predicted from spcctroxopic ~ons~e~~~. Again the 
absotutc configuration shown is based on the previous 
chemistry. 

Tlbk 1. Nowhydropn atom fractionsI &I coordiauer. X lo’ 

C(l) U79(3) 2112(6J 3029(H) 

C(21 3bt30) 219tW YwI(15) 

C(3) 4OSlUJ 319ow 595f(lZJ 

O(Jf 4363(2J 32160) Irto(9J 

C(4) 3923fZJ &lU(hJ 4Pl)l(llJ 

C(S) 4166(3J %26?(3J &iKtc)fllJ 

C16J &286(I) 59870J 276?(11J 

C(7) Ob45(2J ?Wl(SJ 344?(12) 

WJ 503D(2J bbU(1J 1666(1OJ 

CWJ OM3t3J 7965(S) 45S9(llJ 

C(9) 3946(2J 8177fSJ 26dl(ll) 

C(lOf 3325(t) 6UN(SJ 2573(113 

CfllJ 3662t3J 1620(S) lX66(12J 

C(12f 3751(23 6572(5J 16ffJ(lOJ 

Cfllf 33&t(2) 5672tJJ oa97(~OJ 

C(M) 3353(2J WU(?sJ 0962tlOJ 

O(trJ 3122f2J 3691(3J -bM?fllJ 

C(l5J %%f2J 3x4(5) 2636(1OJ 

CGbf 3iJ3ifaJ 9316QJ 131f(f6J 

C(l7) 2999(3) 7927(6J 4466(13J 

CfNJ 283ft3J b113<6J -0278(13J 

~(19) MM(~) 1115(6J 3952(1?J 

~(20) rs*of,3J 331%(6J 1136(&J 

CUJ 

C(2) 

C(f) 

O<JJ 

C(b) 

eta 

C(bJ 

CVJ 

O(7) 

a711 

om, 

C(72f 

C(6) 

cx9J 

C(lOJ 

CflIJ 

CWJ 

Cl23J 

NW 

O(lbJ 

CUSJ 

OUSJ 

C116J 

CWJ 

c<m 

C(29J 

CWJ 

1?26(33 6iM(23J 032Sfl~J 

1537(s) 77~1(llJ 1623WJ 

2069(L) 63M(llf llU(l31 

2KI1(3J 92O6(4J 3263(8J 

25%X4) 7IJlflZJ 1327(14J 

3&32(&J SU6(13J 2293ti3J 

SWir(SJ 7936(11J mx(l2f 

4116t4J 6689<13J 1W6tiSJ 

1026(2) 10196(8J LYC(8J 

4372fSJ 22~3~23J 2orzc2Ja 

479S(4J 10625(1OJ ZbOl(16J 

(2320) 12SS?(13J l???(l*J 

(L476(7J 817t(lJJ iJ23?(22J 

L200(1) 82?0(12J -12bo(l4f 

4395(S) 7263(22J -24?5(l?J 

Wtt(SJ tf39tt2J -2636fl~J 

3X6(5) 75O&U5J -2790(13J 

2810(&J 7167(11J -2575(13J 

2626(4) 6M90.1J -U57(13J 

2?05(3J SJl?@J -0786flOJ 

22%(S) ?493(21J -017202J 

2111<4J scbs4(lOJ -w9oPorllJ 

U66(7J 76HC17J -J970<16J 

i82StS) 6028(16J -199O(tU 

23bl(bJ 7511<1*J -3XWZSJ 

I199fi) ?otM(UJ 2U12126J 

365)3(Sf 513lfl2J 22?2lW 
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Tabk 2. Imeratimk distartces and aogler (A. kg.? with kwt square aimad wtxkrd ttcvi&~os in t& anrf wt 
in pmntbescs. Values for II follow those far I 

CU? * C(2) 

C<l? - cu5t 

cm - WI 

eta * C(l9) 

Cf3) - OW 

ct3t - cw 

ctzt - C<lJ> 

C(6) - C(J) 

CtS) - C(6) 

tta - ctn 

eta - ct121 

C(6) - ct201 

Cl71 - Of71 

0t7t - C(fl) 

ct7u - otn1 

C(2) - C(I) - CffS) 

C(1) - et21 - Cf3) 

CfIl - ct21 - Cfi9) 

C(l91 - Cf2) - ct31 

Cf2) - Cf3) - 6f31 

ct21 - C(3) - cfq 

Ot3f - ct3> - ctq 

CO) - C(6) - cm 

et31 - Cf6, - CflS) 

eta - C(6) - ct151 

et&r) - Cc4 - CW 

CO) ” C(6) - C(7) 

C(3) - C(6) - ctm 

CfS) - C(b) - ct2w 

CC71 - C(6) - cti21 

c(7) - C(6) - et201 

Gf201 - Ct6) - tfl2) 

Cf6> - C(7) - Of71 

Cfd> - cfn - CfIlI) 

Of?) - CO1 - Cfto 

C(1) - Off) - CfW 

O(7) - Cf?l) - Offl) 

of7t * Cf?l> - C(n) 

O(7U * C(71) - Cf721 

C(7) - ctst - C(9) 

CfS) - C(9) - ctu% 

l.%(l), l.UfU 

1*3fW, r.xrto 

i.J2(2)* 1.3Qt2t 

r.39t11, 1*53(2% 

1.21t11, l*llfl> 

Lit(l), 1+12t2) 

l.%(lf * 1.5612) 

1.69t11, 1,69(2) 

1.s2t13, x.sstzl 

I*J7lZl* 1.52f2) 

Lrft), - 

l.J3(1), I.Sif2> 

I.litt), 1.45(t) 

- * t.ufU 

* * t.22tz) 

104.Jt6) 104.6(9) 

lol.tfQ, 102”6(9) 

122.3(Y), 116.7tPf 

us.if?~ * lr2.6(20> 

lts.lt&$, 123.8flUf 

110.2[6), llo.xtlO~ 

125.6(6), 126dtlO) 

121.8(6). lIP.OftO~ 

107+6trt * 9s*am 

1x).6(6) * 116.6110~ 

116.X5), t23.ot1i1 

109.5f51), 123.2(1Of 

lf1,60) t - 

lllL6(3t a U6,PflU 

llO.Of6f * - 

105,Lf~f * lo9.tfxot 

109.50>, - 

106.70~, t00.5tnf 

112.6f$), LM*9fIU 

112*Of6?, M6.rflot 

* 1 116,9f9> 

- , 121,6fll~ 

* U3.311Xf 

1, tzr*3flr) 

loJ.*(J) , 116.Ofl3) 

126,4(f) b 119.2fll> 

CO11 - Cf72) 

ct71 - cto 

Cav - C(9) 

ct9> - CflOf 

C(9) ” ctm 

WC1 - Ctl61 

cm> - WI) 

ctlo, - ctll) 

Ctll> * Ctlt) 

cttzt - Cff3t 

%x13> - car> 

ctm - cm1 

CW) - OfI6~ 

CilA) - ct1sr 

ctw - OCl5) 

C(lO) ” C(9) - ix11) 

CfBf - C(9) - C(11) 

C(9) - CflO) - ctw 

Cfl) - CflO) - cti7j 

ct91 - et101 - C(U) 

C(16) - ct10> - Cf171 

CtlO - CtlO) - Cflt) 

ctt71 - et101 - ct1tt 

Cf9) - ct11> - CflO) 

C(9) - C(11) - CfW 

CUO) - ctw * C(l2) 

C(11) - Cfi2) - Cf61 

C(llf - C(l2) - C(U) 

Et61 - C(l2) ” ctm 

ct121 - ct13> - Cflk) 

Cfl2) - C[lJ) - CflU> 

ctm - C(13) - C(1C) 

tort - C(l)) * Cfl> 

CfU - CflU - E(6) 

C(l) * et151 - otts 

C(6) - Ctls) - OfI’)) 

Cfl4) - CtfS) - Offs 

CflL) - ctw - Cf4f 

ctw - Cfli) - C(U) 

ctw - ct141 - OfM 

Cf13) - CflO - O(14) 

- , 1*65(i) 

1.52w, l*Wf2f 

t*wtlt, 1.$1(Z) 

;t.r1tt,, 1*36(I) 

l*fo(lf, l*Slf?I 

1.X)(l), 1.46f2) 

1.69f11, l*W(2) 

l.f2fl). l.YzfZ) 

1.5lfl), I.48fO 

1.36(l), 1.3Jt2) 

1.66(l), t.sot2t 

feWoft), 1.53(l) 

1,2x(t). l.l!wlf 

l.o8(l), 1.5X2) 

- I k,63(lf 

bO.?fO, S9.6tBf 

114.3(,), 12f.affl) 

117.0(6), 118.9(11) 

ltlJt6f, 111.1(12) 

ro*str>, 56.9fW 

113.8f61, Ilb.lfl2f 

115.6(6), 121.W2) 

If9.3(5) * 11L3tm 

“59”l)ff). 61.X8) 

a20.tt5>, 121,SfLlf 

123.8(5), 118.1(11~ 

11?.7f5f, - 

Il7.i~f, 12&.Lf12) 

123,Lf~~ - 

f25.9(Sf, U9.7fiO> 

12t.PtJ). 123.2(U) 

112*0(J) * .lXZ.OfPf 

127.3(%, tO9.if9) 

ll2.7ff), 100.6f9) 

- l 106.X9) 

- * ftt9.1(9) 

- * 1t4*7t9> 

f2z.ff3) , lk%lf9$ 

123.5fs). 116.5(91 

116.90) * 12O”iffl) 

ll9.4fJ) ” 123.1(10) 



s. R. HAi.l. et PI. 

Fig. I. Unit cell contents of I. projcttcd down t. showing SO% thcrmaf rftipsaids: hydrogen atom radii WCC 
tvbitratily set at 0.1 h. Hydrgcn boml3 UC shown by dotted liner: the atoms rcprc~ntcd by dotted ellip~ids 

appru to be disordered. 

T&k 3. Torsion o&es within the eon-hydrogen sktkton in degrees for 1. II mttd Iii. Value for the carboxy~tt 
group in II arc omitted 

ctrst - C(1) = C[Zf - &(I93 

C(153 - cc11 - C(2) - cts 

C(l) - C(2) - C(3) - O(3) 

C(l) - cc23 - C(3) - C(h) 

C(19) - C(2) - C(3) - O(3) 

Cf19) - C(2) - C(3) _ C(L) 

C(2) - C(3) - C(Ll - C(S) 

Cflf - C(3) * C(G) - C<15) 

O(3) - C<fJ - ixP> - ff3f 

O(3) - cm - C(4) - C(?Sl 

C(3) - C(4) - C(3) - C(6) 

cc153 - C(L) - C(5) - C(6) 

C(3) - CW) - C(i5) - C(l) 

CO) * C(4) - C(fJf * ct1t3 

C(5) - a~) - C(153 - C(l) 

co3 - Cc&I - ctt33 - ccl63 

C(L) - C(S) - C(6) - C(t) 

C(d) - cc1 - C(6) - ci20t 

C(c) - c(s) - C(6) - Cc121 

-1s3.0 

-18.7 

-165.2 

19.4 

-2s. 7 

155.9 

X16.5 

-f2.3 

-4.8 

172.2 

166.6 

-29. ? 

a.5 

-179.5 

-17S.7 

3.9 

-lb&(1 

-53.2 

69.t 

-161.2 

-26,s 

271.0 

-3.8 

-5b.7 

122.6 

150*4 

31.i 

-22.6 

-149.7 

12k5 

-2l6.6 

L6.3 

167.5 

173.3 

-63.9 

l?i,h 

a.3 

“t 
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Tab& 3. Klwd.) 

x IX XXI 

-171.2 41.0 109.7 

-166.5 wi26.6 -176.4 

8.4 $1.0 -3.0 

-MY,). 262.9 -161.b 

13.2 45.6 -41.0 

-17f.4 -126.5 

_ 3.4 56.0 

-63.4 -36-2 

d. 63.6 67.0 

m 46.b -71.8 
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The torsion angles within I and II Wt compared with ‘E. N. Mukn, R. F. ToL, A. H. White md A. C. Willis, 1. Cla. 
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