


which exchange benryl groups, the C,-atom of OM 

mokcuk should IN opposttc to the C,.otom of the second 
molccuk. and ~icr wso . In addition each of the migrating 

bcnryl groups must be onentated towards IIS receptor 
molccuk. The two possible tranntmn complexes 4 and 5 

meet these rcqulrcmentr. and allow for an exchange of 

benzyl groups and the rurru\yment of double bonds to 

occur in a cyclic, synchronous manner. tn 4 the 
partlclpatmg molecuks must have opposW configurations 
at C,. whereas the transItIon complex S requires the 

partners to have the same confiwntlon 
It has been found’* that when an optically actlvc sampk 

of 6 1s subjected to the condltmns of the rcanmgemcnt” 
the 3 . benzyl - 3.4 - dihydrorscqumolmlum salt 7 formed 

is optically active. The configuration and optical punty of 
the product are not known, but the result does shou that 
optlcrlly active I - benryl - 1.2 - d~hydroisoqumolmcs 

(chirrl ccntrc at C,) can rearrange through the 6scntrc 

transition state S. which of COUTIC could also be Involved 

In the rearrangement of raccmlc compounds. The 
prtvlously ob~crved‘ crosW4l mlgratlonr of raccmic 

compounds is also explicable m terms of this \amt 
msition. However, it IS porslblc that the altcrnatrvc 
transItIon stole 4 may be mvolved In the rearrangement of 

ncemlc I + benryl - I.! - dlhydrorsoqurnohnes, and we 

investigated this point. 
The compounds selected for study were (+I- b and 

Ph’ 

4 7 

i-J - bb. It 1s orrumcd that the configurotmns of (+I - b 

and (+ 1 - * arc the same. If trmWoi 5tate S 1s uwolv~. 
then when a mixture of rhcx two compounds IS subJected 
to the rearrangement condltlon%. the products should be 

9m and ob (both op~ally active). wllh none of the 
cros+ovcr products 9r and M If. however. transitwon 

sfate I IJ involved In the reanangcmtnt of (+ I - b and 

t-1 - &. the products should be only pit and 9d (both 

optrcally actlvcl with none of the product< QI and 
Sprovlded of couru that the two transItIon states arc 
of unequal cncrgw. The compounds & and 8& were 
expected to rearrange at rimllar rater. with the 4’-alk0~y 

group faclhtatlrg the rcanangcmcnt and rupprc\smg the 

competmg chmmation reacttons. The absence of an 

lltoxy group at C; constdcrably reduces tht competing 

nngtlorure reactIons Icadq 10 pavmanc\‘* ” ” and 
Isopavmes ‘* The molecular we&t< of the possibk 

products 9~4 are ruficRntt> dlffcrcnt from each other 

Y 
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& R, q R, q Ok 
& R, - R, - CH,O,. R: l OEt 
& R, q OWc.R, = 0F.t 
14 R, * R, q CH,O,. R: * QMc 

h R,-R,-OMt 
cb R, l R, = CH,O,.R, q OEI 
k R, = OMe. R, q OEI 
ld R, - R, - CH,O,. Ra - WC 

for analysts of the reaction mixture to be pcrsslhk h) ma%3 

qXctromct~ 

Samples of (raccmlc) Sm-&l were prepared by the 
addition of p.mcthox)- and p-cthoxybcnryl magncslum 

chlorides to 101 and I&. followed by treatment of the 
secondary amintr II*114 with hromoacctal m DlHF at 

IOV When the alkylatron reactions were pcrformcd at 
hlghcr temperatures climmatlon occuned to yield st~l- 
btnts 12. In v-lew of the ease with which bcnlylbcn. 

rylarnmcr can now be prepared through the (I- 
aminonitrik route.” II 1s potrlbk that a simple synthmls 

of stllbcnes can bt developed Thus IS being Investigated 

Each of the bn7)laminoacctal\ M was separately 

rearrawtd under identical conditions (which were used 

t.hrougJtout) and the products %pd were characterrscd as 

the pwudocyanlder and as the 3 - knzyl - 12.3.4 - 
tctrahydrolsoqulnolmcs. the yields (354X5) were unusu- 

ally low for rearrangement reacttons of thta type. A 
careful cxammatlon of the tarry residues revealed the 

presence of 10% or more of the stllbcncs I2 alrtady noted 

above 

Synthetic mlxturcs of the pseudocyanides were used to 
develop the quantltatl\t mass spectral analysis used later 

(Experimental). It was cstahhshcd that cqulmokcular 
mixtures of the pccudocyanlder of 01+ ob, and of Qr l M 

did not undergo thermal dl\proportlonatlon In the mars 

spectrometer The spectrum of each mlxturc was found to 

IX the rummatlon of the spccta of the component\. An 
quimokcular mlxturc of t)K racemates $a and fi were 

suhlcctcd to the revrrangcmcnt condltlont. and the 

3.4dihydrolsoquinollnium salt fraction. obtamcd m 40% 

ykld. was shown by mass spcctromctry of the denred 
pseudocyamdcs to conwst of vmllu amounts of all four 
compounds 9a - W. TM establIshed that the enamincr L 

and fi were reacting at compvlbk rates In tk 
rcvrangcmcnt reactwon 

Samples of ( -I- 1 Ir ard (-I- I lb were obtained by 
resolving with the two dlbenrolytartanc rrcds* Alkylation 

of these two arnmcs with bromacetll in DMF at 100” 
proceeded in grcatcr than 90% ywlds to g~vc ( - I- b 
([a Jna + 953 and t-1 - lb ((u]~~ - I027 No ncemisatlon 

occurred when Ilr was heated in DMF at IOIT for 12 hr. 
thus suggcrtmg a high degree of retention of opttcJ 

activity in the alkylation reaction TT)K ahemativc 

approact+rcsolutlon of racemlc I - bcnryl . I.! - 
dlhydrolsoqumolmes with optically active acids causes” 

dlsproportlonotlon). 
When a sample of ( +) - 6a was rearranged. ttu product 

91. characttnscd as the I .!.3.Ctctrahydro~soqumolinc. 

had [a IDE + 76’. a vahc not afkctcd by the duration of the 

acid treatment. thereby btmonstntmg the rctcntlon of 
optical activity during the migntlon t The optical purity 

and absolute configuration of this reduced rearrangement 
product are unknown. 

A mixtwc of cquimolccular amounts of (+ I - & and 

(- I - lib were rearranged under the standard condltlons. 

and the products analyzed as kforc All four porrlble 
p&uct\ % - 9d were found to be present In the optically 

a~t~e mixture m qlrnllar amounts. thus rhowq that the 

rearrangement reaction cannot be procecdmg cxclus~vely 
through either transitton state 4 o( 5 The results are 

compatlbk with the partlclpatton of both transItIon states 

4 and S. which must be of comparable cncrgIe\ 

1011. R = OMc 
l& 2R = CH,O, 

I R,-Ra-OMc 
b: 2R, - CH,U,; R, 
c: R, -0Me; R, 
d: ZR, - CH,O,: 

- oer 
R, - OMc 

- OEt 



Mpr UC urKonccttd IJV rpectn arc repotled In nm for rdns 
lrl9!% EtOH rnd IR spctn m cm” for nupl mull or hqud film 

CDCI, umg a Vulrn A60 rpcctromctcr. ckm~al shifts UC 
crpfrsscd In ppm downfield of TVS J\ rnlcmrl rtJ&.rd MJW 

rpccln were mawed on Jn AEl VSI! Jnd relatwc ptrk 

mlCnwc1 ire quoted JS a pcrccntyc of the br-4 peak 

mrlhrndrdt t-1. I n . Phcn~kthyl 6.7 d~mcthot~wqumd~ne 
wJ% pcpucd b) the method of Krubt rd Pow~llc~l.’ and 

obtuntd from MeOH J\ colourlc~r pntmr. mp I20 - I’ (tat’ 
I20 - 3 wllh [a II,‘. - !fF I I W In EtOH) (III’ - 62 7”) Tbt hru 

In n~tromtthant Ibo ml) and ~cclm t! mll wJ* tnrtcd with 
ml) rnd the mlxturc warmed In J u&led hk aI 7!‘fOr bhr 

The onngc red sofn ~1% etaporrted to dr)nc,t and tk rctlduc 

dlrrolvcd m acetore (20 ml) T?w acetone soln ww added 
dropwlz 10 J npldly stied rdumc (.YK)mll of dq ether and lhc 
ptcc~pltrtad mcthtod& WJS vprrrrtd b) dltnl~n (bog. 68%1. 

mp llJ4F [olo” - IOZ’(;K) tn CHCI,, SMR 88d md 844f 

rAr-CH=CH-%I. ’ 8r[ I] rnd 7 

Rwnrbl JromJtbc prolonsl. 
II iC,.H 

<!qIl I 

? ld[I[ tJ - 6Htl (C-CHClj,l Neather the mcthahdc no1 tk 

nwthqwvchkvatt could be crystalleed Ifi J uti\factOr) rmnncr 
(+ I - I . a - Phyltrhvl . 6.7 drmnhorr . 2 + mtrhd + I .! + 

drhrdrul$c)qulno/lnt I LAH (0 5 I, VU ddcd pOrr~cm~~w lo J 

rturtd surpcmm of tk liboe mcthlodldc ( I !gl In drj ether 
t!! ml). U&r J prcrtCCtlvC atmosphere of h’, The mlxtUf't WJS 

rtmtd at rOOm tcmp for I hr and then dccompogd h) tk 
dropwlw &Won of a utuntcd u-t-In of \&urn potJs+lum t~rtntc 

(?Ornll After ~p~a11o-n. the rqurour phase wan cwacttd with 
clkr (1 x 25 ml). rnd tk combmcd ether Ir)m were wa%hcd wtth 
water. dncd rnd cvapanrcd IO pbc a prlc )cllor, gum whrh ccM 

nul be crystrlllud 10 $11. A,, 210. JU. w_. 300. l6W. ‘bo. TO<. 
N.WR m.d~crttr J mlrturt of two dulrtcrcdmcn In 8imllrr 
proportrow. 7 34 7 compkr [!I (knryl tionubc prolonrl. 6 45 

rnd b 40 IWO g[l] (C,.tjl. ! 97 Jnd ! 93 l-o dll] (J q 7 HZI 
lAr<HGj-l. 590 Jnd ! 75 two III] rC. Hl. ! ItfIll (J q ‘: Htl 
rArCtj<H-b. 4 2 compka [I[ (C,+tj~. ! 7 rnd 174 two I[![ 
tC,.WH,r. 3 <q and ? 4! two I[\] CC. OCH.).: R! and ! !! two 

I[![ lh.Clj,~. I Y ti I tY two J[\[ tJ q 7H1l IC-TH-CH.1 

In II, ~+92!‘r?X In!h’HCll Hr~~m’t(ril.~(I111IU’1.~ 

to Il. YM IIIW 
Ard rnolmrnl of I TIC hu 1 10 I!! #I YJ~ dlr*olvcd an !h; HCI 

(&lmll rnd Ik rolrlmOn of tk Win WJ\ mtJ\UrCd T)K wh wJ% 

krtcd u&r rcflux rnd itr rOLltbon wa8 mcrwrcd from Ilmc lo 

tme, tk r~Iuc% obtlrned JIG shown klow 

Time clapud fhl Rot&ton I** 1 

0 I Ir! 
I I t? 
3 _ I 4( 

h 13 
24 0 P< 
48 0 ‘0 
M-l 0 3-I 

An Jlquot t!! mll of rht rain ~a< bJ<ificd vlth YJHCO, and 
catnctcd ulth ctkr t! x IO ml) The crlmhlntd ether Ir)cn were 
wrrhrd ulIh vrIcr then cltrtited with ZN HCI (I s l0ml. 
2 x 5 ml,. the combined acid cttrxts verc Jlhtttd oath 2N HCI to 
?5 ml. urd the wln aa\ found to habc J rollIKHl of - 0 l[r T’~I\ 

dn was rdmfitd and eWactal with ether (3 x IO rnU IO 0%~ J 

yellow gum VXJ ma) which ha\ nol ken dtntlficd The qucous 
bare +oln from tk martwe tbluted b) tk Jddltton of tk wrter 
brck.*Jrhl wls found IO hrbc a totJt~on of + 0 w [t u2f trcrtcd 
with KCN 10 5 81 and Ik cloudy mlrtult WJS calnctd wdh ether 

I5 v IOmll. the aqueous *u lwlw komrng m4rfrrr The 

plcuduc)rnl& 3 no% obtlrmd by tvrpontmx! of Ik combed. 
dncd ttkr layerr 1% a coburkst gum (0 19g.715)) fis mrttnJ 
YJS JJW optrrtl) mocr~n. A_ ?tM. !W. ?9>. 118. 178. WR 1s 
compkl. mdrcrtm# a mlaturc of dlrrttrtomcrs. ti r~lurkr 

4 Ys[l[(Ar-CHCNj.4 lcompk~[I]I-CH,<&CH-l Cnsulh- 
otlon from rtkr (Imrll )rldl pvc coJourk%r pnrms. mp It! 
(wflcnl. l?LQtht’ lHL?l Uur mlt V?L IMIO 11~+4’l.W3(hl. 
NM (8). 211 (1001. 206 1101. -34 (13 

‘l%c rnaclrrr 3 r&s dlsu+cd In cone HClIEtOH 4 I II and 
heated on J stcam+ath for ! hr The yellow $oln YJ% evaporated 

to &nets rnd Jwolvtd In !h’ HCI (3 ml). rhlr sdn krq 
opttcalI) oclrlr. wrth I roUtrOIl of - 0 #I’ Compound 2 was 

oht&ncd 1% J )clbw gummy %dad (0 39#. 67% brscd on the 
Iscqumdmc mtthaod&) [o],,” l !F (6 2% in EIOHl, Y,, 1640. 

A -. 207. 255. 117. 13. HMR ~nduder 9 l!s[l[ cArCij=i). 
7 7-66 complex [?I (uonut~ prutonr). 4 I!. 4@. 195 ad 1 PO 

. 
four s[O] (NClj, and ? x XH, from darrtcrco rnWurt). I 40 

rd I.30 Ire d[l[ (I q 7 HI) (CHCH-Clj,l MU m/r t%). 310 

Ill (M’l. m (Il. )od (2). m (100). ?(y (IO) A cryrtihrte sit 

ld~dc or pcrchkxatc~ could not k oburncd 
Rtducrujn o/ 2 wrrh sodrum hcmhydndt Compound 2 10 191) 

In EtOH (IO ml) wu trertcd with klrBH. (0 1~) for 2 mm II room 

ftmp (ycllou colour *as dlschqcd In ?0sccl Tk mlature wu 
clrcfuh) acldlfied with SOCK HCI fq rni) and hutad on J 

rtcun.bath for 5 mm Tk rrsuhml colowkss win ~1s dhted 

wulth water (!&mmll and uarhd wrth ether. tkn hrufibd vtth 
NH.OH and txtnctcd wurth ctkr (3 x ?O ml1 to nvc. after rtmovd 

of rhr wlvml. a colourltrc gum 10 U 0. p?cIcl. Y,. 2doo. r55.705. 
1 -, ?09. 2.W. 2%. NSIR mdKJtcs a mixture of dusttmmrn. urd 

tincludcs. 7 25 and 7 ?1 Iwo 3151 (bcnzyl uomaflc potonsl. 
6 !!#[I[. 6 NJnd 6 % wos[l[ Cc’. ,! Jnd C,+Hl. ! nt[l]. 3 75 
rnd ) 70 two t[![ r! * aH.1. ! 141 [I[ ~N;Clj,l. I Y and 1 !! 
two d[ll tJ = 6 Htl tCHXHCH.1 Mass m/t FTC. 110 t0 3 
IM’.II. .a 1100). 204 10 [cl],,’ 4’ I! 9 In CHCl,) 

Tk mcth&dc 01s prrpucd In Jcetonc Jt mvm tcmp ti 
mr-ystrlliwd from EtOH a\ kmon prrtes. mp 217-8’. SMR 

Includes. ? 4 1’1 &cn?yl arrrmatu protonrl. 6 8 [II md 6 7 [II 

(C,.H and C, ljl. 19 161 Jnd ! R [\I 42 1 flCH, and h.-CIj,k ! 7 

III (<43j,1. I 6 [I] tJ m 7 Hr) ICH-CHC~~,I Masr m/r (91. 326 

CO 031 (M’i. 20b (1001. 201 161 [o[~,~ I 6’ 125% In CHCl,l (Found 
C. 5! 9. H. 6 7. S. 3 0. I, 27 8 C:,H,KO,l rquvo C. 53 6. H. 

6 2. h’. 1 I. I. 28cnI 
7&r raoclm~ Amos I I Ie41 These were prcpucd b, Gnpd 

reachon In tk usual manner end puhd by clrkr *Yuum 
dlrtlllatlon (Ilr and cl. by rtc~trrlllU(~n of the hjdrochlofidt 

~lt\ (lib rnd dl 
S Mtfhrl + a . 14’ t mtfhc3rrhrr:vlI . I.4 . Jlmrrk,cvh** 

:vlamrer Illr). mp6?-q’. NMR.’ M 6compltlr 171 luomrtlc HI. 

3 R! $[6[ {2vOClj,1. ! ‘1 ~[l] (CX’H,l. 1 Y r[l] II -6H1l 
(ArXljCH,-Arl. 2 V d[_‘[ tJ - 6Hz) rArCHCH1-Arl, 2 ?I 
r[1[IN+CH,l. I Vbroad c[ll~remowd bj D,O)(K ,!I. c,. IJI!, 
:-Ut. 1614. l!lT. I?!\. 11%. lo?<. A-.lrl ::dI,%.&X-U.!%l~l. 
rm\\m;r11)\01(.: II(M’I.IRO(IO[II(F~U~~ C.Tl6.H.7h.h’. 
4 ‘1 C..H,,NO, rcqulrcs C. fl 1. H. 7 7. N 4 “31 

h; Wrrbbl 0 (4‘ . tOto~vh:~l) . \.4 . mrr~,ti~rdmr*kn~ 

:vlamrsc (Ilbl. mp6W K’MR.’ (M bccnnplc& 171 IYOmJtK HI. 
! 117 4 [:I (O-CH,XX. 3 92 q[2[ II q ? Ht, (OCI~,CH,I. 146 rlll 
(J - 6 H/l (4rCHCH,-Arl. :rc:5 CUllpICK 121 
Ar-CHClj:-Arl. 2 I #[II IN-CH,l I 1h rlt] II = ?Hrl 
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OCHXH,r. *-r 53a.I. 27Xl. IW. 1510.1238.117S. IO. A,.(0 
228 ~12.30~. 28S cr.gOO) Hydrocwe 4. mp 21%’ Mus m/r 
ca,!99tSl(M--HCII.269(61.164(100)fFarnd C.64 S.H.6b.N. 
4 l.CI.l0~CC,rH,,h’O,HCIrtquuc~ C.ti.4.H.66.N.42.CI. 
IO bscl 

N - Mtthyi - o . (4’ . &or~ti~l). 3.4. drmrrho~ybrawlamuu 

(IIt). mp 8%90’. NMR 7 2d 7 compkl[7] (MIIUIIC HI. d-01 Q 
12) (I -7Hr) (OCH,CH,l. 3 a rI6] r2xOCH,I. 17 m[ll 
~At<lj<H,-Ar). 2.86 d[2] fJ - 7 Hr) (Ard3KtjrAt). 2.2S 
~131 rNCI$,. 1.S brad #II1 fnmovcd bj 401 IN-H). I 41 1131 
(I = 7 Hz) (OCH,Clj,I. *u 3m. 2190. 1610. 1110. l?4& I IIO. 
1011. Au ~~~2W)~1$.000~.tbO03U)~;mr~r~/r~CXI.~11~11M’l. 
314 IS). 28s (61. III) (100) (Foubd C. 72 5. H. 8 I. N. 4 3 
C,.H,,NO, rcquucs C. t2.4. H. 8 0. N. 4 4%) 

N . Mrrhj . u .I(’ . mrrbxyben,‘yl) - I.4 . mrlh~levdl~xvkn~ 
rjamiw (lid). h’MR 7.26 5 compkx [7] fuomrtw HI. S 91 s [?I 
ttrCH+. 1 ‘4 rlll rtXlj,l. 1 !q r[ I] rJ q h 4 Hrl (At<lj,- 
CH:- 4r). ? R dlZl rJ - 6 q Hz) t4rXHXlj:-Ar1. ! IR 1 [>I 
OKlj,). I 78 sll] (rwno*d by D,O) IN-tj). c, 3120. 2190. 
1611, 1512. 148S. IX. 1178. 1040. A- (*I 228 ~11.6CII). 286 
(4.8M) Hydrahbndc 4. mp 254-S’. mu m/r (9)). 285 (1) 
(M’+HCI). !SS 0). I64 (100) (Found. C. 616. H. 6 2. N. 4 2. Cl. 
I07 C,.H,$;O,HClrequucr C.63 4.H.6 2.N.4 4.Cl. ll~O%) 

A/&Jh~rorr o/ llcd vrfh b~moorrtal ro /arm &d lhm 
rbdrtlons of bromo+rctrl (1 0 8 cxh) were m&c I! I! ht mtcnljs 
to I mixture of tk rqpropn~c MIM (11. I t ~1. K,CO, 10 6 11 md 
dq DMF (2On& mwlurntd at Ial’ u&t N, The hcrtrna was 
contmucd for I furtkr !4 hr. tlun tk rextmm wu cooled. diluted 
oath writer l t20 ml) tid cxtnctcd with benzene 14 x 9 ml) T’he 
comb& oqan~ ph&u ~5 wrtkd wrth watch (S x N ml1 uld 
evapontcd m tacuo to rllord 8 ycikw gum whKh was dlssolvcd 
In ether lSOml1 rnd cxtrbctcd unto tccxdd 2N H,SO, (3 x IS mll. 
The rrd cxtrtitr were bullled wrth NIHCO,. cttnctcd with 
ether (1 x 2S mll. dncd (MgSCL) d cvaponcd to yrcld thr acctrl 
tXL9SS) I* 1 yellow 011 

h’ - Mtfhfl . N . (4’ mrrhor+wy/~ . I.4 . drmrlholybrn. 
:rllamrrroacrrddrh?dr &mrrh*locrrd 111. YHR. 7 15+65 
complex [7] Womrt~ HI. 4 U III] (I = S Hz) (CH,Cij(OCH,hl. 
3 84 ~161 ud 3 7? s[II 0 x A~-OC~,I. 1 31 1161 tCH&CH,u 
19 2 4 complc~ [S] fJphrtrr tj,. 2 56 s[lJ (NC&,. c, tCHCI,l. 
lS9!. 1491. I?UI. 1023. 1006. A, (I). 227 (lS.ItB,. ,yrP (r.S@I). 
rm)l m/t (%I. 589 ( < I) (W’). 1% 161. 2fl 1161. ?bs 160). !I! (8). 
180 (200,. S 001. 7! 117). 47 (401 tM’-I) q I@ 2127 C:,H&-I. 
rcqwm 1#I ‘1’4 L L 

ti - Mtibd . N . IO (4’ dtor+t:r/) . 3.4 . 
m~hrlrntdrorvhmtrllamtn~t~oldth~ titth~arffal (bl 

YHR. q Ic), M iompkt 1’1 iuom&c HI. ( 91 4 121 O-Clj:-0~ 
141 r(lI IJ - ( HII ICH,-C~~ICK’H,~,~. 19< q[-‘l rJ q ‘HI) 
i(KH.CH.1 1 12 slhl cCH-NH,).). 1%’ s somplct I’] 

(Jh~hJtK Ii,.’ 11 cl\l~!-J<I!,). I Urlt]rJ yHt,IM’HICH,r 
+-, tCHCI,). 1612. ISlO. I!Y). IOUL lO?O. A... (*I 227 (l4.Q00l. 
%(S.Lool. mul m/r (01187 I< l,rM’,.!!2~loor.!M~~o,. I64 
(300). 11s (91. 71 (231 

h’ . Mtihj - h’ - [a - (4. . rthoIyktt:y/I - I.4 . 
drmr~horvbnr=rllamrrrnatnaldrh~dr dmcrhjortral (ICI. NMR. 
7 14 6 complex 171 fuomrt~ HI. 4 43 1111 tJ q ! Hz) 
CH,Clj(WH,t,). 3 9S 4121 tJ q 7 Hrl @CH,CH,,. i 84 1161 
(2 * A&CH,,. 1 52 ![6] (CH,CH(OCtj,hI. I%2 4 complex I?] 
(rltphrtr HI. .T 36 ~111 rN.CH,). I M 1131 (I q ? Hrl tOCH,CH,,. 
c,. (CHCI,I IS94. 1492. 1242. 1020, ldod A, (o. 227 (l:.m,. 
?&l (S.ooO). mrsr m/t 13c1.4Ol I < II ~M’I. 28) (l81.2G (1001. X 
110). IbD il!l. ‘! (121 

1[3]WCtj,). r,(CHCI,). 1613. ISIO. 12rO. l(yo. lO2S.A,IO. 
2?7 (14.uB). 2s (S&I) 

flo/atw~ 01 trans . 3.4.4 - PlwlAoI,wdtw8t llbl AlkgAlKm 

of Ilr wth bomourrrl. KLO, rad DMF. u tire but ti ndua 
tamp for 24hr. &r&d tbc + Ir (%&I. and from tk 
b0n.b fnctum. tk St* lb (9%) 8s I cobbuksr so&! 
rccryx&&rrd from MeOH. mp l3Y 0rt- llFS7. NMR. 7 M 8 
canpkx [9] (7 Lloclllllc lj + 2 o&arut HI, 193 $[I]. 3.89 1131 rnd 
3 II s[l] 0 I OClj,). v,. 1610. 1518. 1265. 1140. 1015. A, (#I 
IO5 (12,UIII. lw) (16.ooO1. 343 fll.yx)); m.us mlr IQ). 270 (I001 
(M-1 (Found C. 7S 2. H. 6 6 C,,H,,O, rc~u~rrc C. 75 S. H. 
6 79) Imdlrtmn of I& with UV l&t tic&d mrtcnrl. A_, (# 1 
230 I 10.7001. ?!7 I6.300). 2& (6,UXll. mass m!r 1%). 2ti I!!) (M-1. 
conudtf?d to b 1 piKWIthfW 

ReulnrroaofamlrvJ Ilrard b T)KMw Ilrl72#lrad(-1 
dlbnzoyktirnc acd I4 7 81 welt dlslolved IO hoc 95% EtOH 
CyImJ) md stood rl RT for 2Ohr 7hr prcctgutcd dlult (NMR 
rrd Element uulyar) w,u rccryrulhud from EtOH (8 tlmcsl 
until tk hbtrtod M~C~C showed I con)tll)t spccfic roDbon. 

lo IO” l IN! I’ (*# m EtOH). mp 76’ Slmlluly i- I- Ilb vu 
n&ted from 11% ncemrtc ur~q (*I dlkruoyItutuK rd 

10 lo” - w (2% In EtOH). mp b?’ 
Oprifalfy ocfrre acrrols I(b) - ti ard I- I- 11 Tk rbvc 

optlully Steve ~~rw$ I(+ I- Ilr and (-I- llbl -err Jkyhtcd 
v~th bromorccul under the standud condlttons. to ytcld. (+) - tr 
f@Gl. Iolom -9!‘r~1nF.tOH)andt-)-~b~l.lol~,~- IO? 
i?C) In F.tOHj. rc~pcct~vtl~ 

Ad twarmtd o/ faclmlc acrrds MadI TRc acctrl (8) 
( I 0 mmok) rn 6N HCI (IO ml. ouwsrtd with N,) us kept 11 I@’ 
U&T h’, In 8 stoppcttd tube for I hr The mlxtwc wu cooled. 
blutcd with wrter (IO ml) and wl~hed with ct)m (3 x IO ml). tkn 
brrll5ed (NIHCO,) md cxvwtcd with CHCl,t4 * IO ml) Removal 
of tk CHCI,. IR cacuo. rlladed 1 gum whKh was kghcd with 
wrter II !FyT (4 x S ml) NIC?i f!S ma) wa* xddcd to tk 
comb~ncd NIHCO, soln ti w~tct luctungl uld the whttc ppl 
cxurc~cd into cthcr (4 x IS ml) TIC ether extract\ wmfc washed 
rr7th waler (3 x IO ml). dncd C%QSO.l and c\wmtcd to ~IVC lk 
doti dcnvrtlvtr of 9sd In yrcldt 2!-m 

I - t-row . 6.7 . drmrrharr \. (4’ . mr~hcurhn;dl 2 . mtrhyl 
1.2.3.4 ’ frlroh~drorrrlyurn~,Ilnr (/mm h) Obtuned as a 
colarrlcss wlld on tntuntlon wth cthcr. mp ItIclW. <‘MR. 
7 ?SA 4 complet 161 IUorn&tlc HI. 4 RI 110 ‘1 and 4 ‘2 ~10 %I 
(C,-H of Jnstcnomcrtl. 1 Ro 3111. 115 *I!] and ! 79 1111 
0 x OCH,). 1 I-3 Ocompkr 111 I&phlt~c HI. 2 7q I l d 2 65 1111 
th’<H, of Jurtermmcrrl. .T ! dl?] II q ? Ht) (2 m C.-HI. Y, 
Z’Q. 1612. 1110. mart mlr 191. tbw cv). 1% (:(A !iS (1001 
134’-HCN). !!I 1401, ,W tbO) (Found C. ‘I 1. H b9. N. ? 8 
C,,H,,N,O, rcquucr C. ‘I 6. H. 6 9. ?J. R C~I 

I - C-0 . 1 . (4’ rrhl~x~hrn:vll . ,’ + mrrhvl 6.: . 
mtrhllrnrduur . I ,:.I.4 . r~lfuh~dnlr~,qurnc,Irnr l.jmm abr An 
off .rhltc sold obtrlncd on tnturatmn wulth ctkr. mp ‘?NU’. NMR. 
7 u 4S compkx 161 (uomrtc ijl. ( 99 3 and S 91 ~121 
(O-CH&. dlrrtrrcomcr*i. 4 RI I IO 21 rnd 4 70 $10 Sl tC,-H. 
dmtcrcomcrsl. 4 OS 4121 tJ q I Hr) tOC’tj,CH,). 1 1-Z 8 complex 
[ 31 (IjlphtiK HI. 2 74 I rnd ! b! I [I] (N-Clj, dlrstcrtomcr31. 2 5 
dl-‘] tJ - 6Hz) I! KC.-HI. I 4 1111 (1 q :HII WCH,CH,J. P-. 
xx. l’l<. Ioc. lnrs\ mic vx I ilou. ck 1. 124 OOI. 123 (1001 
(M-,HCS,. 215 (PO) (Found C. 71 S. H. 6 7. ‘J. R 4 Cr,H,,h’jO, 
rquucs C.7?0. H.6l.N.RI)SI 
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(M’+HCN). 324(M). 231 fZO,1. Kn( IOQtFouruJ C. 71 4. H. 7 2. P;. 
7.8 C,H,N,O, rquurs C. 71 2. H. 7.4, N. 7 WI 

Atdf~&mtnt 01 I*)-& The wctd (+I,.& fmrnt) n 6?i 

HQ (IJ ml) *u trcrtcd under tk bcrcnbed rntm!won candwnt 
md flordcd Ik cxpcctcd 3 . knr)l - 4 - cyrnrdc (146 ms. 31%) 

To thlr WI% d&d EtOH (IO ml1 lad N&L 18 ml1 ad tk 
resctum hated under r&t for I ht tlw mtvtnt was rcmovcd. 

water I IOmll &fed and tk product cstrxtcd Into ctkr 
(3 x IO ml). RK dvcnt was cvrpmtcd and tk Fbduc warmed 

with 2N HCl (30 ml) Ira dccompow N.harnc campktr. then 
twrllcd fNaHC0,) md cxtmctcd with CHCl, (1 * 20 ml) to 
yuld (*I - 6.7. dlmtthot) . 3. (4’ . mct~c)brnryl) . ! - methyl. 

123.4 - rctnhydro~ropu~nd~nt /I a pak yellow 04 I I?9 mgl; 
Ia In” + 76*I2% m EtOH) NMR. 7 lQ 45 complex lb] luomatic 

HI, 1+85-I 70 cornpkr (III (3 x Mu, and ! x C,-lj). 149 1131 

(NC&I: I 42.33 cmpkx Iql ( 4r-(‘H,-CH_Cl+Ar~. A,. I# 1. 
2# IJO). mass m Ir (91.!!’ IM’). 205 170). ?Oo! t?Ol Pcrch)ontc 
rJI (from EIOH) mp l2cb’. mar\ nr Ir I‘%) 1% I!). 205 (1001. .% 

1QoI. Attempts to tmt tk opcuJ purtly of tk tctnhydrorw 
qumohw b) fuflhcr rewkrlon u11n8 d&ntayltMarx xld were 
umuccc~tful 

(11 R&~K A mrrturc of & (0 I mmak) rnd S r&I mmolc) 

war treated with hot 6N HCl 12 ml. rrutprud vlth h’,) rhcn 
-cd ud wo&d-up 13 In rhc prcb~xrl rearranrmcntr A 

mixture of I).cyanldcs wa* obtamcd I I8 m8. 264 I. mrrs m It flow 
cVI 339. I?.!. !!I, 309. rats) of pert he&\ I 2 0 9 I 0 I 0 A 
dupltcrtc rexban y&cd 20 < ml Im I wth ratlo of perk klghts 
1.1 0.9 10 09 

The mast rpcctrum llow cVl of an qulmalu ml#turc of the 

fourtyanlde dtrwbwr of Wd &wed. an dupkatfl. ntm of 
tk comspondin~ peak% 1 2 II II IQandl! II !(I09 

A sample of tk +xyrn&s from tk mlacd rextan ~1% 
wcr~cd with S’rBH. m EtOH and worked up ar above TLC 
ConM the pttuncc of tk Iour 1 . bM?)I I .!.?,4 . 

lctnhydralloqulnollnct 

hrl r)prrcdlv drrrtr A mlrturc of (+I -Ir t0 1 mmolcl and 
l.). B (0 I mnok~ was treated as tive and tk +x)rn&r 
wen ~rolrtcd ( 17 3 m& 3% and 20 ml. !R !*I. ma\% m ‘I tbu 
cV) 339. 12%. 121. 109 in rohoor t ! I 0 1 0 0 9 and 
I.4 I I. I 0 I I All four rctnhydrolccrqulnohnc, wcrc yun 

dctrtcted after treatment with NaBH, 
fJOf0Ml 01 Jfilhrs llrd Acd treatment of rk 8celah td. . 

thrt was &b&r In nclthcr tk wd medium nor clkr Thus wu 
tmred wth chucod IR Mc0H. Mered and cvapmwd md tk 
rttirm ncrystrlllrcd from M&H. Thr 1-3 w Ititod were 
cons&red to have !en prrwnt rn much vcata unounfs thrn 

I)KZK quoted for tk purr product% 
tnnr . 3.4.4’ s Tnmrr~nx~strlkrv (It). f-1. mp 135’. rprctra 

as prtvuxrsly rcpofwd 

‘Put XIX R. G Kmrman. S F Dykc and J Mead. Ttim&edron 
n. rW13 119741 

‘I Knabc. J Kubnz mnd N Ruppcnthrl. Anfru C&m 7s. *I 

llp63). J KQ& and J Kuhltr. Jrrb Phom 297. I29 (I%41 
‘S F Dykt. Adr,anrrs rn Htrrmwtrc Chmrsrq. t Edlted by A 
R Katntzky ind A J B&ton). Vd 14. p !tP. Acdcmlc Press. 

New Yti 
‘I KM& and H Powdl~~t, Ad FYwm W3. J: tlQ701 

‘J K&c and K Dctcnru. Chum Be 99. ?I!71 11%) 
‘I Knrbc and H Powrtlc~t. Arrh Pbonn. m. 52 119711 

‘I Knrk. W KRUV. H Pow~ht ad K Sutctocks. Pharmozu 
2% !I) (IQtol 

‘1 Knabc. W Krauw 2nd K Slcrock~. Arch Pborm W3. 2S5 
Il9fQI 

‘I K&c rnd 3 Ruppcnttul. Ihd m. I?9 (tW) 
‘*J Knabe and R b. fhld m. 7R4 tl973t 
“R G Kmun.an. Ph.D Thcw, t’nlvcnlt) of Bath cIW?) 

“I Knak. R Don. S F Dyke and R C K1ntma.n. Ttfrahrdttw 

L.&rrrs !!7 r1v3 

“R ti. Olrurtatton. %arhrucken (IQ?21 
“It hrs ken fitabllrM ID W Brown, S F bkc md M 

tin$bur}. ~tf~dh&h~ u. 101 (l%9)] that \uch amlnorcclds 

arc converted mto 1 whrwutcd - 1.2 - dlhydrolsoqumollncr 

under tkw cond.il~o(l~ 
“M %nsbur). D W Brown. S F Dykc. R G Kmqmrn and B. J 

Moon. fhd 24, MJ~! tI%iII 
“R M Coomc~. J R Fdck. D K W~lhamrand F R. Stcrmitt. I 

* rlrrm w. I?01 114711 
“S F @kc and A C Elttr. Trrtllhrdme 27. MO1 I WI). a+ 19pp 

tlC\. S F Dykc. A C Elln. R G Klreman and A. W C 
Whltc. /M Ice. I t9? 119741 

“S F Dykc. R G K mtman. E. P TIIc! and A W C *MC. 

forthcrwnlng publsatlon 
“A C Bticrrnd A R Battcrrhy.l firm .% (Cl l?l7~196T) upar~cly. under the usual comllrlons produced tome matcrral 


