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Colchioina, tho p;rinc;!pal alkaloid of the Qolqhigum ·ilGUlRIJ."f! 1•, 

uas. £irl'ilt· i,~tod· ill 1820 by :Patleti~ and eavantou (102). ·'Shoe that 
. ''! .. ' ~ ' . 

t~ it hQa ~ ~ subJa<rt of extensive biolog1_Ml an.d chex;'l!oal. ;Jtudieu. 
• . . ·' ' > ' ' • .:t 
~l!il ~1/.1$~ oovo be~ publi~ .on ita cnsilUetry {25,26,;5,78~79,11'() .• 

Al.S.O a f-acqnt bo()k (~) OO.S 0eEUl.publ1shQd C0llCE.ll'nit'lg __ colQhioine1 GUt it 

deal a mtd.tlly. wJ,tli the btologie&l.aapte~o of the· subJact. 

Initial .pbtlrmacologioal stUdies war0 d!recteli .to~ds in.veatigation 
' I ' ' 

' ' 

ot the. Use ·'of Col.oh~cine· in. got..ot therapy, but to this day the ~IU$ll ot . ' ' 

its action. is not ~G.t"stood (81). Zk:wGv&rt the ll1GSt intereSt~ 4114 u~ 

·, 

lul ~operty or o(>lob.icirla is its abUity, 1 ~soovered by .PtlGtin and Lits ()7), 
. . 

to bring oeil cii"llision to an ·abrupt. halt in tho oorly .m&taphaso. · ~ tha 
r . ' ' • . ' 

' . 
1s of -~t val.t!-3 in .cytolc.gical~ bl:'ee(ij.~ ·A.'lcf mutati.oo stueio.fs. 

Since. f~ster ~v~g. oJllln a:r~ at.rect$d me;~· tJ~ r;)s~ oell$, it. 

J.s poGsibl~ ti~t•t. colc.llloine might. bo i~o~o;tad in. tho chamotheraR,v c£ ~neer. 
. . ' . 

&:·.i:llf~ ~rly .£nvestigationa (4~) ~ised l1epes that colchicine mi~ht · ba. of 

val.y,s~ but more detailed study ravefuad that J.'ts t=c Gffect '1~ too ~t 

· to a:;q»ct eny. vsluabls cur-ative m'i~.(leta. ~,-there is a possibility 
' . . 

'· ' 

that the S'Q.:.UCtm·al fe~.turea ~~nsiblGt.for <~t!ltt-nvtot.tc uctiv1't,y.$nd for 

toxicity are sarn;oilbl.e, and., it' 30~ the syntheais cf i~sa ~"'tia anti-
. . ' ' . . ' li,, . . • 

eyt.otios llligh!o be aoe6mpliab.ed. 

Thfl l"M)C~nisms o!' aetior.~.· a..~ t;£ t-oxioity s,n(l tJ~· ~~bolisnl c;i eel• 

ehieino is largely U!'lktlotm.. ~diO!'tctiva colchicine could be valWlble in 

eluoidatit\8 these p.:>ints, and therefore t.Qe develo~nt of IMtthod.s f'or · 
. \ 

eynthesiraitlg 1sot.cpl:Ct\lly ln·~ed oolcllicine boetl!?ittS impor~nt. At· prooont 

I; 
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that>e ~e-two l'luoh Pre~ationfJ.JJl the ltteri.ltut"J' (lP5t 1-"), both ot wbieh 

· . . . le~ve · muo!~;~t6: be oos~~· .' In·.· . o~ . (136) ~ -~~ 14-~el~ aolaW.sin~ ~t{,. · 
· ,,:: · ·· ,, l~5parod by,gr~ ~ ~tf31~ ;~n, a~~e.d:~ca-rbon d.~~i~.' 

. . ' . . ' ' ' • • .. • . .. • • • ~ ·.. " • . " , 'l' •. 

, Hcwe\ftlr9 -~mat~ iB of loll ·~eif£13. aotivlt1 (2'] ·JJ.o.~. g.) a~· th~a-,. 
to~ 18, lW~ s.nita us~Gsa~ ···rn ·t,h~:.~~~·~oaose· :(1o;j, tlfe labol-

·• 'l. • • ~ ' - ·.. • .t . • ' ., . . . .. • ·,. · •. ~ .· <I • .. ,. • • •. • 

· 1ng is in tha ~· ~bUo -~1 (~··A:.~:ad. c) .ind aQ~ttt (rt~ 9) 
. - . ~ . ' . . . ""'· ·t . '. ' I" ~ :.; <" • • • • 

} , ~cUPs, a.ptn 'limiting its ~a~J. ~- a_.io~'Qf srn~tie.J•~ 
~~- .. ~\. / "of; f, ·~ '·.~ u ... 0 • ', 
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• · . , .. tiv:t. ~y ~nto o~ ·'a( the l-ings ~ o1i't:Wqon&. the~ limitations • 

• ·.~ · J, .. : . ·. ~1~.:~- .end$ in nit.'ld~ ;tho ~W.~t·i~'l ·ot'_th&· struc- _of COl-
·.· ·-t _;·, "' ,. ' :.." :, ;\, -~. ~ ; ~ • -' .. ,l • ,.... ~ ~ - . r ~ . ' .. tt , . _.; • • ~ 
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.... ~ ·.:"!-~' ; ' .. ~:. ~ .·~.; ·.. ' . ·,, • •.. -~"··· ... ··· -~ . .. ·• . .. · .. ~ 

' ' 
·,,. ' ~~G ahd'$ated ·OQ.mpOunds (both raQJ.oactJ.yQ an~(macttv~) ~sGUmEiis gt>eat 

.l • • • • • . 
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· .· ·· 'fi;~~{ trom & pm.~Y. ,~~mtoat viowpo1~t~ ·oour4te~ ottertf *nr 
. J:nt.,~eti~~~~ ~ilongina a~~~t~'. ~ ·ot ~~~'~a~~- ~~h·:.~'~oy~ · 

,. ' 'l ! ·-~- ·:-~~ .' ::.t .,._. ~·. .· ': _ .. , . ' . . ' .• ·.... -~~- ,: •. ~.. ·~·~ -.~ .· · .. ·• ~ _( f~-~ . 
mention~ goals~ :t~U~ bo <U,e~. i~ .~ ·f~Uov.t:~. ~~ti:~ -~· ··(~) .. 
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·' 

.f. 

' ' ' 

,·t· 

. '· 

11 

,· 

.... ~· . 
. ' 

' 
~~D·-- 7.a.t~ (1.46) .t;l.rgt ·~solnted ool4h!®ltl.. (X:) .1)1 t.i:~ 

• •: • '• u' 
• c • ' 

J>i;< ~ "'ll . ~-""I._""· ..... .:1. ·a .f-.rt,ll .... ._. ... L,~'ftef.rit\1'1 . .tfii.-•1A {,• ·~,. .. r.·r,T . !,;-l)..._-,+ . .........;... 
• _ ........ ~u ... ~:. :..ne. oi4l.'-."'? ~"'"'..4 .tt ... a~~ ... ! ...... ""'""~~ ~~:~~ ·'?2':!5'···c~~; w, .. ~). "!~ · 

a\intJ U!lOh~~ to this~- , Xt1 1910 W~U$ (u.o>· ~1;)liuhed ~ trt• 
. ·,. . . . ... . 

. ,-

~thc~~rPh~i m.t~ Of. ~v~ A. -._~~ t-1~ 'tSQiatt.on of' a. tw~tn~~l'i~~~ltt:::: 
. . . ·,; ,., ....... :· . . . .. /' ~ . . ,.,. .. : . ~ 

-·~ 1 ~ 
G.q1.d. EtS e ~odU($ ot the ~'t,ton ot celchto!n~··.~th ~t&frm.tun{ .. ~h- · . 

. . . ... . . . - ' •, 

~~tootEr. the ~Stt~n ot· tl~.- m~~ ~ups in rel&$~1 to ~.tng_ .. c ~$ 
• • • • ~ • • • • > ! 

. establls~4 b;r ~~ ~ ~ Slobs (1:1.6) ~ . . \.-

: • ~. • 'J ~ • .. ; •. ~ ' z ' 
-~- f.Gl"tl y•rE:J of ®nf'lloti.."!g :p<~w.~ti~ ~d · m.i£1®~ data·· 

I • ·,-1. ~ , • • • ~ 0 ...,. o 0A0 
0 

:•' • 

··. ~!Uf)(\ ~2--i\ ~t ·c£ ~cu.w~· rea~!l;iQ!~- bf·:~he -~dt.~!Atnti ··ltr-. - ' . . . . - . ·' . 

tone.dwi~ ~t~~eati~-a.tions, the .. $9.~~ ~t!t:tw~ ~· 
. - . . . . 

. r.L'lg B and th$ .l.oQntitl.tl of tbe -~~~ e;roup tbrn.'Q!)~'\ was ·~$tnrA1sh~ ·bT· ··.-·:. -9 
' . . ~ . . . ' ·: . . . 

I • . ., , ' " 

n~~pmrt. CJ..U) ant .. bY Oooie (23,24.) t.Ju-QU,Zn tl'~ S"r.:.t2.1$cd$.,of.' lk~~ . ' ·~ .. · ·: 

oc.l.tf.hb(\1 m$tltfl; •t.llex·. (It), ··a .·d~~etfitt~ pro~~ c£ ~c~eil\f& ~- ~ ~ : .. , ·. :· :· . . 
. ... ' • ~ '· ... _;~:":~ •><l',. ... ~ 

· '!~ ~ ~~on ~Cf .the '.'Qftrl~<rv.1¥! for; lJll.<te:t u daf'in!tJ!v~ proof' .Cfl ·. 
' . .. • . • :9 •' 

. . . . . '... ~ 

~ruet~ iel&t1\d.J;lg. 1.2. r:L'l8 C • Tbr2$ :po~l!Q.4ted -~~~t.'lila. ~ ~ ~-
..... -; 

• ' . . • .. ' . 1,; . ' . 

ofts:rOOa 1'!>..$ -~ :-t.Jl~wlene. ketone atruetu:r~ ( n:r)_ ot 

mst.rql -~h_. struetU+"G (V) of DeWar ~.(;n.}, ~t f'-i thEl nvallt\ble ev!oonoo 

d!c.ootm\s ti~ ·wl.'lfiaus and L$t~ ~turos Md· c1.oorl.y ·in:M~·tGu tbat 

r~~ c !~ ~~polo,tQ. Xllf.s srtdex~-~ude$ $~~ daUl. (12))t hydro-
,- . . . . . ' . 

gctlat.:!.o.n .. ~ ~doe~ (VI) to a ecy~Ol. (S,6t32) vb.ich ig~ clt)'lnr~ \v · · · · · 

l~d t¢t~~~tq~ (32) iWd by ·i?G1"1<>41o a~ ·(S;~), ~~- t~ · :~aJ.ism L'l · 
' . ,. . ~ . . . . . 

c.h~t · pr.~~!$$ ~tt~n ·. coiQ..hi~~. a_nd lcno\ln ~polotutJ (1;1}_31 ~ ) •.. · 
. . . . ~~ . . . 

Xhts ed.mU&7ei-iyin~ p.t"Optirli~tJ, ·lluf ::m::e ~tlh po:i.nted out (.;j, ,in ~~s~.v 

bu.t ill$'Jti~o.tont. to ~st'lablish t~ t:t-opcM4d nntu.~~ d ring c. P~obabJ.¥ · · ~ · 

. ·. 

; ·.• 

r . 

. ·' 
' -. i 
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the most definitive evidenca is !.-ray ditfraotio.'l data (69), whio~ shows the 

o~ctnass or the rins system 4a pro~sed by JJGW"".ar (3.1) and ot tha position 
' . 

of t.h.e roqgen fwlotions in nng· C .at ao.lohiceine (VI) es proMo.: bj· ~ch 

and · S'ln.tavy (20) -

· On the "/.X.lsi.s ot ·-~lll$~l11S'tia inte.t-ptc1atit"1s (20~.34) ot the real."ro.ug<~ 

l~Tt~ of col.Qhioaio.a (VI) i'<lnU "tba· X....l'<lY Q.Qt~ (69); th0 t~v ciqg~ :f\mat:to.llS 

... :nu.at be o_on.fir.ad to t.iw two ZJoci tiona sttow.n in ~-t..""'UUturo ! ltu,;tenc1 of· as in 

at:t-uctura V llfi ol'·igi.nally postUlated. Pr Dowr ()1) 9 Jlti,o1J&~~ ool<~'U.aina is 

at,most uriiv42·.~lly ~ au il'1 .Ia and iseeolehJ.oilie as- t.h@ alterm:rl.>G struo-
• • ' . ' t 

tUx-~ !b~ o..'111' ~e attempt (59) aas 'b8$n 101\lda: tc. tnc:lJ.catG t:.:o s~'X>eif.Lc r)O

. 4Sit1on .. of tJ~ earbon~il and met.a(tA;/J, groups~ Ji"J:•om t!w simil&rit..Y of infra-

.. ~d spsctrn (in ·tho 7 J..l. region), ultra'V'iclet spuat:r.a sncl. optiool l•tr~t:i,(..\ns .. 
i .. 

G£ eolohice~ {VI), the m.i.ld }V~cl3aia pr~uo.t of oolctrl.c.!i~$ tmd 1ac:;..... 

Ctilclli~ae'~~ SQVernl iso-colohio,iw;) derl~¢:tlvos, it was suggested (59) 

that <»lo.O.i:eeil19 ~s af aingle speCies betl.Onging to the iso aerii3Bt a.."ld this 

nOJ:'lo"'tautomar:tc ruiturG oi•. colcllietline ,qoul4. he ~- to cydrogQ-r)owbcnd;L.'lg to 

tho atnid& carbonyl. 'l'hue tha lt;-drc1gl group of oolollleeilla end tf.to tiethrocy' 

, 0f iso~ahiQine .oc~uw t.M position Il.ICll"' prw.J..m·ha to thG C~oete.ntdo 

group (as L"l struct'.ll'tl v'r.a i"~r ooloh.tcine), and trlla eonclU.':'J!on fl'Upporls 

~~uaturo Ia £or· colchi03 inc. HowQVBl' t ,w.tt.h t~ lack of ~.MJ.o(;!iGB fer: suc..h 
. ~ ' " 

a. Byfltl$1~ tt i$ 'also posbibla to ;ratiorwll~u to t!:lo !'<iil~S~ eonclu.aion that 

coJ.chici.ne ta ra.bll:•eoontod b'.f st...""'lletu;re !b. IJ..ac, it. is difi'ioult. to soo 

'!Jby, 1f t.tl0 1Vdr~l-bydl•oga.'l is lzytll.;ogeri···:'?c:ldad to t!.vs ~mido, moteylutio.n 

with diaz~'th.ans should e;J.ve practically an· sqt.almolar mixtux·o oi' ·t...~a two 

isomo:t:"3• :.Ct wotu.d nppoor, the:refora, that v'"al.:id ev!doooe fc)l4 th43 poaitiooa .. 
or thess two CJcy'zens is still lacking. 

With the object in mind of prov1d.f ... "lg deg.radativ·e aud ay-:1tb.otic data 

nGeesellry to establish the sovan-momhared nat1Jl"o of :til'l(S C 1..md to cletermine 
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NHCOCH3 

0 OCH 3 
OCH3 0 

I a Ib II 

0o tV (;) 
0 

CHOCH3 OCH3 

ill N }[_ 

0 OH 

IDa 3llb 

1.....---- ---- -- - . -- -- -- -------......:------------~--~ 



I. 

,, .·. ~ 

' ..... 

.~. 

. ··~·\, . 'J' 
··.· _.·: ,·.J 

:r' 

,, ·~ \ ~ . 

,,. 

. 't.: 

. : -~. 

,, 
~~ 

6 

. ' 

·' 
~ poaiti~ ot the_ substituants ·ther0¢.n? Rapoport tmd oc-uorktU"S ·{109,11.'3, 

lli.,) deg;NdM1 aelc~eint;t l:r; the tC".J.lo,~ ::eal-ran.ge.it{lnt-.f'r()c l"d:dJ.S t.~ pr~. 
' . . ~ 

d·uat:a. ~.rld~ .~bl,y pou1.d ba sy11thetJi$.~1 ~ ti.'1e~vocal llletbOda; CeiL-• 
. '. . .. : ,· ' . '. -~ . . ' . 

c~ ·.tAB eonvetotl in..to rl~~tl...ylnr~tnr,oolt"'llicido- (V!!) t:iY l"Caot..i(U"l 
' . 

--~ ' . 
J!or o.otlV4l:den~-, t.h~ il'ft.l'uotu:roa in tl:da .dse;t•<l<l"\ ti:ro seq_ua.nC~.~ "-ill 
.be :sholii'l as ~i..ai.ilg f:t•o111. str~t.m"e lia fer cclchiaine. !t w.ust Lo 
.l(e~ tn.mitld,>~~~ tmt analcgq~ .ctruatw.·eFJ arising ~Dllb 

· iu·~· aq\.SUi i>oqn!~e. This ~ P'i'tt.tn-n uill. be follc~d tfu•oUgh
out t.bi~ tho:sts;· and U:rllena (:t.h0rwioo sta"'.;0d or JrOV.on~ all ot!lsr 
possibl~ is~G stru.ature1i {inol~ the position of ·the doublo 

· bculdl- ar~ !m,pll.ed. 
ntt1 v·-, •1 ~(lht·u ',.,. 

·· \vrft..J:t ~tby'k-.m.tao.. VI! t:aG then hydrt,-~zw~d to tetrsbydrod6ll'St1~..q-
.,, . . . '. . . . ' ' 

e,olohicitie (VII!) •. VIII ?..ras then oor:ri~ aJ.ons tuo ditforent .t:atha to 

th~J. tJ.na;L products. · !u tlla.tirat., t.~ aa~·bon;rl group t!eS romovoo l:ri' Co>· 

version t-t,· the d.ille.tAY~cmpboltk and desulfurizatio."l lily Ft.\nq lliok$1 1fo 
. ·. ;_ .. 

· y!old lui·~~t~e-ce!letdalne ( .rr.) • ·The. acetamide ~ouP ws 
' . . . . 

- . 

·: .· than li"el'lCNcd. by redu.ai,ng wJ.:tth lithium alUll.linum 4zy~dride, rooc~..~tyl£1-:~L~, ~ 
,;,_ .,. I • :. ; ,' 

· ·,: ·· &i~tl.C' as~.d .• "l~ ~·m t$.e~dration ~md .d.nall;r ~·o~uatieil, yiGllding OC'ta .... 
' I ' '~· ' 

.. ' · ~~~~tl·J.~~Bii~t~:~midooolohioir~ (X). Too -~ path involved 
~-... . . . ·~ 

' ' . 
. Pt'"Ott;le'ting tJla Q"l"~~l ~u.p by ~$ ·of 'tl'l& ~~ ~~UU, 1"el'U!.."'Vin{; tr~ · 

~ •·-. ~ . . ··~' . 

~41.1~-~do ~oup bu W. Hofntlnn ~.th at~ biJfhll'e · 1.md f~ll.y l>\)--~nis tc 
' " • . I 

· h~,v~~·qfle7J1~hqF'~st.i.oo"W.mido®chio:lne (;rlJ .. "tho earbOivl t;:rcrup ot XX 
t - . . . . . 

ws ~'ell r~ved ~fl'.-before, tiJ r.b~ld til~ ~ o~~:c•~~ ~und (X): 
. , ' 

~'nt.h~ais ''at X lreUltl:. ~ prav-:e th~ -~ava~~d natW:-o '·~ ri.ntl c, while 
. . ,~ 

MJz:n,th4lBis i.J: XI 'WOult.\ ·at.~ $}lew · tJw pogJ;i.ion f£ t.bo -'CJ"igill!ii Cf.wboeyl, 
. ·-. ., ' .r. .· :, ' ' \' . - ' 

.. ,•,... ~- \ . . . . : . . . . . 
&'l•oup,. thtlS ful.13 -;e$tabJ.~ tha 8t~C'~U1'0 of Qt'fieh.ipino • 

• ' ~ < • • • • • • 

. ~~~pnr~. ~( ~~M'"B or!~tdly ~Bi~fld ~~ do~ band, Whloh 
- . . ·" , .. · ... ·. - . . . 

;. 

~-
• J). ~ 



1 
jt 
! 
\ 

l 

7 

.. 
7a-l2a position on the basis that this seemed like the most hindered 

In view of the strong evidence for the carbon 
skeleton of colchicine. (I) , the Chemical 
Abstracts numbering method of the parent 
ring system, benzo a r.eptalene (a) is used 
to locate substi tuents. . Howvar , the 
comlllOn names have been used .t~or the de-
gradation products since they are mora 12a 
lucid at present. 

' 

l position. However, as these workers realized, unau.turation between carbons 

,i ,. 
~ 
' '" i; . 

. ' ) 

. CHJO 

CHJO 

lZ and·12u might also be subject to consi~rable resistance to hYdrogenation, 

and no real decision could be made on the basis of the evidence available. 

It is even possible th&. t the position oi: the double bond is not constant, 

** but that it shifted during one of the reactions. Either position is con-

** A possible path that would account for a double bond shift ia as 
follows: 

X 

sistent with the, ultraviolet absorption spectra, which indicate the pre-

senoe of a styrene-like system, which is unaonjugated with tJ:-.~S carbonyl in 

those coza.pounds containing that group. 

I . 
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I a 

l 

:sz:rr 

l 
CHO!?B 

3 I -NHCOCH3 
CH 0 --"' 

3 -CH 30 

' 0 

XI 

/ 

X 



'i l . 9 
' t 

' l 
.· -~- •·' 't 

";I· 
-~are ~in ptuQ$'s of'. fWidonoo, l1:Jua11er, tillt, al·l:.hough no~ . .._, .. 

· detinit.ive and ~ ne~ti~-Gt l~<il Cill'U~ to favor. o.a.e ~tare IJ'Itar tha . 
. . . ~ . . 

eithe:r-. Tho mom ~~~1tea ·'!t· -~~-st ~viti·~ d1oOlWBGd br1of'lya (l) ~ 
,0 ~·; :\ 0 • ' > J • ; ', "I·~ "JI> ' 

. ~~- ."~_.:/. -rate- of :e~dtattOn. ·ot ft..~::or ·-~-at eot~unds·is ns tt;Ulows {48), vhtt:re 
~ ~ -~· • •; .:- • .1 • • , • • • t '. . ~ . • 

. . . ,the ~· ~- t.ba. e~~ !a the MtG ootlstant tmd the nUlllber r:M':ir th-3 . .' \' . . . ,- . - . . 

. 1 · · an-ot.u . ~ ·. ~ 

. . ~ 

!. • ~. 

t; 

•' ~l: 
•-: .... 

•• .. ~- 'f • 

; ot ; 

t i 

.•. 

l.:~ ~~;~\, .. , .. _ -
. ·~ :~--~--
' . . . ' ~ . '· 

.. 
~- :-.. 

. . J.. - • ' ~. 
"' • <I' ~ 

.. 
·' 

'. 
'; .. 

. .. 

.. 

. ' 

"' ~- .. /. 

. ··~ . 

~ .¥ • 

NiieciC!f3'· 
2S. 

... 
.. i ~--

. -~ . -~ 

. , /' 

·-··f...-: 

.... ... . 

1.3! 0~) 
XIII. 

~ 16 ·' 
0 

~~o_.~ I 
;..!L~.:'> 
_v<:~ ,. 

·, 
.. .X 

·. .i•' 

• 

It. is ~vid...,t that-~· ~BimOIJ-or ab~oo .14 e!t.her. ~AA .. «mtde 0z.· ,the ot.b,Y..;. 
• •. . • ' . • • I' ) 

· i~. bta3.-: ~Cit1p ;;~~- ·tl· p-otowd~~ttect ou tllt:~ ;atQ • Furthermm-a, th~ ~ 
~~ hr-ilb~ tJt oi:t~·- ~0\.lP 11J.s .m: ·.~tect··u.pon the V$1• ¢t· tho ohange 

~ ) I • • 

!ti rate ,that 't\oo.~EJ ~ .. ~t ·t~- other·. Thia woutd .impl.y t~t the 

ketal··;· t9r ~un~.e', ~/;·~-same ,r~~t!onship -~o the u~Ub;te bond 

·' ' ' '. 
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L'l XII an 1t dOOIJ in XII!, i.e., tha poeit10.'1 o£ tho double b®d is Cl'Ollstant; 

. otl~se t~ ette¢ o~ tbe 1~te ~ remc.vir.g tllte group ·..roUld uot l"4ve been 

the ~ 1n t.1w t1v-o oo.SGs,. For a more deto.lll.ld siOWJsion (Jf the (4AO>:f\'lot ot 

substituents on the ~tG of ~rox1dat!oo, aeo (12.6}. (2)' ·At't.M.ptlf!d von 
. ' 

.Braun d(lQP."'4diltiotlit. (17) or N;?~thrll:a--ca~odMteth~sc.icy'dssaaetvrl-. · 

oolohi~e {XIVs or x.rir' b) and N,Nood!,,rtiq1tGtJ:tahydrod$tat.ha:QUe-&.»:ydof:.'l-

ta.,at-wleo1eh1oine (xVa Ql" XVb) ~tii eyanotJ'On l:~omide ~sul~ in r<~;~~o~ 

ot Q,A:a~toly one-third ot the stru.-ting lfllt.erStll wtdle tlN. ~inder 

was eeoou.nt0d fdt' aa n mixt'I.U'$.~ ot ~utral p!."i.:-ducts which contailied no blto-.· 

nine , Fror.a tho knoWQ. ~sa. et, roaoUon of allylio te~itu7 alld.HII (61) ~ . 
'· 

give highly. Ilt"afe:r~t;,tinl i.'1trbdut?t!:on ~ b:roorl.na at tho allyl:t~ position, 

~his would o(mstitute oo~:t~~ e-rlllQ!!e~. tor~ no~~~ ~c.~Ul"Qe -

XIVQ and XVa. (3) 1tsn tho abQ"{e t1-ro ::naL"leD arQ ~~- ~tu ~cess . 
• . 0 ' . . . 

matey~ iodULG at 75 , tho mathicdt~~ .f~d ell~te apontenqouel.Y to 

£arm the oorrespmdi.>tg ·ru.er:tn~ (17 ,l09,ll:4). 1'h? f$ollity with 'l-rh1o.h th1o 

el!mi1'lt:lti0ll occurs ns com~ witi:l. tho:toroing ecz1dttions ~.ly naoos-7 

in. t..'vl oae:e of s.t.mpl.G, ali~tio ~- (63} inMoo~s ~ tc:irm. o£ 
·- . ~ ·: 

aoti·~u,tion of th$ C.?i ·bond ~'uat. u .b:-eksn. In :tho 6.12 CGV'tp()unde (Zilla and ~ 
. . . 

XV'a) one Qf tho f>-!vdro~ (7a) t.-S allylto ·and. the:reiore aot!w.r~d; whilq. ' '· . ' . ' . 

in thG 6. 7u (l)i) struct~s no $Uoh aat.i'(mted f3-!\vdro~n 1s pN)oont, all 

p.kzyt1rogans being of too pa~ ~ • -. . 

l'llG a.bcv~! exp;Jrimental oata COiltititue- cviUGnO$ i"¢ the A 1.2 doublo 

· bona. 1n t:tll ~~ da~4ta·1:.1cil pt'Oduats. Hovevar, dUt). to ~. w.U.quen.esa ot 

tl~ r.t.'lg system. (t""-o t~ ~ad- rings), any OOtl.Clutd.~lS rer~~ 

on the oo·siG of nrl&logies 'lolith -~ dU".f'GN!'lt systems 1l!W3t. ·bQ r9e«rded 

with caution. For ~mplo, i!'l thtt MsG or··tl.Jo; VOO Bl:'aU.'l desrttdat1on, the 
- . 

oor.1pound.s in!ght ~VG t110 ~l.l:flic ·amino stt-w:..•t:urc and yot u:nktlown at!Wio 

etJ!lsldQt'ntio..."'liJ ttiaht !crop tl» r~etio.n to tltk:m e.J) nbnc!"tl-'11 ¢oUr~-. 

" . 

"t·.,...· 
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-~··---. 

X IVa X IV b 

lla 
llb 



In prdm• to .o'b+..ilin :n<-~T-.':1 dar~:ttivt1 wideJlOO £or t116 ~turus of 

tho ~iot.as d.$gt""atilt.rt1o~l'; ;s.·cd:tA.Gtfl (ntld thO-l."GfoJoO !'1' eolal;U.Qi."lo · it.nelf'), 

1m.r!o\18 · t:ittAru:e tiGre tri<ld. T.ha.-aa tAll b(;) diz~!'llll:l L-:1. t..~e fo:t.lmdr.1g 

. S.Sctibll&$ • 

~~m ~~itt£k'J~ ~~ J;~.J.&'1Q.JY¥l ... t.J1A .a:u:!i-~"'¢1 W£:QW? .... IS 

t~ :ro.liat!emahi$> bt;.rl',~911 the po91tionn o.f tho <lOJ.lhl.~ b0nd r~.m.d the ®!"hotzyl 

.itl tatralwC.:roo~~colchtcino (V:t,U) coUld b@ establisht.¥!~ ~tt doter-

. ~tion r:£ the X-30311;,1~ o.f eith~1· Ol'l!'3. of. thtJm.·lmlJ.ld ast.!\blish thG r.csS:t!on 

c:tf· too oth~· ... 0~ .tll$thcA of &stotllia2'~ this ~lationsh1p Houl.d bo to cdd 

. ' . 
.. ~!) ~borzyl: · ... 

-c~.' 
C!::· 0 

•t._ 

. .• 

~1J t,~.l® tl'!low ~tL:rer th€1 d,~o bQrJ;X··:l:1 ."l:t:U !a f;;...Y t::t:." )~.to ~ 
. # 
~bo.:,y1 .. 

· lli zr.se ~%<~· tMt.·-onlr two ~tlibil..i.tia~; ~-r; 1a, l'iiled out (114) o~ 
th; .haeis ot the Ul.trsvfcrlet $pe(tt,rum o£ VIII t.rbieh shows a 
· s'ty;r&n~t~ . . t;;/ -~~~pt~·\1.\1. .: . ! .. · · 

' ' ' : • ~ lJ 

. . ! ''t, : ("··!~:,... ~- ......... . • ' ·1 ~ .• ·"' 1-. &JClt.t!' . .... ~.·"""'~.~-~ ... awn • , ... , 

I • 

· Att ~-.·,,r th¢ Jt~thstt4 ~~,<>a (sa$ p*: _·??·· } 1 v.rr::c \raa·oouv-e1~..,oa 
· ~o r.m:~~t~~~~~~thi~~~l~ftine.·(~~-re ~o ior~c.,t~m, . ~;··· " 
. ' . . . . ' ' 

. 453 n»--~, log E ·· · .4 .. 15} ·07 tl"$ 1.\etia."l •oft petaszium .~.,m.to.itid'3 ~tl ;r}:lll't;;'l. · 

.. · . . . .. ~. . ' . .! .. · . . . . .· ,, ' . 

nitt .. j~t~ •. A >t.iL~ oo,~p:;~L~~£5:: ~~!at~ L1 ~ 95% yiald oJ? C'.rtldc, oose-

sclt{ole .zxtrt(1;t1.1ll {70% ,vi.~Ul :rdel7l!Ull.l.i~). 

A 
6'l 



1:3 

"' 
r~i'tri ta .tinct JOO .lllole % oi: pc;taasiuo, bttt cthOl"'i:.L:zo !'O:Ucvlr-Lr tm same pro-

~UAntlt'A.t:lv6 yield. ~~U!.~tic.a i':::·a1 b-~':l3tm.,:J-oh1.crofol':'.1 ;;r;.ve t:\ tli'st .. 
crop ct'" !V.l in 4rifo 7iflld.. In Yl<Jw oi" tr~ lc,~· :Jc.J..ubUi ty <~£ I..'Yli. L.'l 

c1uo:•t,form t.ind OOllZ~, it n~~ F(.liOOhlG ili~t thGl'fJ ~'US 11ttl(l, if W:q, 

Vl'Gsoot in t~ :aoth$' liq;uors. 

Ihi~ d:iii"icul:t;y .it1. addJ.ng t;wo O"~c gt-ol.l!JD is Durpri~; i.-~ vililw 

at? thl'l eaaa tdth llbioh oomn kotooetl (13t36~44,50,70,?2, 74,SJ,1Dl ,1o,, 
110,~,144) aoo too m.ola~ t.>f nlt.d.ts. !l1 <~!l'G, ca!Se (11..4), it ~e even 

' 
in VC'!;Y lo'W ~l vith e'l,t\.'\). llio.1.G$ of rooct~~nts, bifv tho ¢.ia:d.Jni.no MIJI.}'X)uncl 

eoula ooeil,y oo :i;rcAu~ ~n. gcx'ld i;'b..ld \dtb. tt1 oo:oc~~ or :litri~(;. 3Wri~ 
hin.rl.l"al'leQ ·cl ~ t~! tr~ alpha' f)t~s:t.tiOrul i$ pt~·obQh~ invol\1th1 he:re .. 

In·· 'Vio'!.t of th& £ai11t:.>s ·to [rod~ ttlltl dic::::itttnp COlllk'Oil.."ld 1i1fi! £-.t:t:Jltl 

VIII d!j,--eetJ .• y; propll'$iti(m of XV!Ivas the!l c.tta.mpted from tll<1 zreto~d 

neuw..imino cotilmu.nd l'V ,t: i"oUo'WillJ t,ba ~ pr-o~od~.t~:•o OCJ wl. th t:w monr!ld- . 

1U.'1Atiatl ot VI..ti.. flcni0Ver~ difticult.y l-S ~?Jria.-lcee duo tc tha lO''Iof 
• 

solubUity af .!VI !n ,~~r.t(t tiiM lf-bt.."Wl aloohc1l, Thia di£'fiat1lt.y was 



XVIII a 

14 

--- ------------------------ ---

CH
3
09t)= -NHCOCH 3 CH 30 ,._ 
CH 30 

0 

XVIII b 

CH 30 CHO~ 3 
I A} - NHCOCH3 

CH 30 fj 

0 

XVIII c 



lc~;~ f 4 .~~0 • 
ill!lX 

1.5 

'fJI.i)I'c) tcr>e fc~.XJ;• r"COOiblC S':J:"UC't:D:'tl:J .fc.r t0t!'Ll:.\,'"dTC'1:<01.:.tUt!-ii;..X'jCd"" 

4.10) 

iag sactionE. 
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a rrotn11-cont...?.ini:ng ~oup is fairly acastant fu-r un.y one g:rc:>l}?, but vo.rleo 

oclchi.oin~ dograd£\W.c,n se-
4') 

( 4J."') doubla bc.ud oontai.'ls 

'-:J 

tl:..:~so t-wo ~x;ssiblli ties by the u.ss o.f p~.•oton mogl.l.Gitic resc.r~noo. 

'l'c t.,.~J.s arid, the h.ig~J-reaolutir.:n proton mn~atic reso~-mrlCG SPi!Ctro 
' 

Ollifornia. 'lhe ::;ampleo O."D.ployed woro, in the CI)Se of tha lm:er ~lM.:-1g 

1'hesa f'ig'Jl'es ara "k)::.t ti.mas tho lilf.4gnitude u:ad of of1:.)()Gi·te aien 
.a's tlwso u.Bod by G:.ttowsky (82), f'olloving t.~e conventio..11 usad 
by 7c :t•u,n J;.ssocio ~. 
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(j~~t1 H.n~l ()...C~ t) rmr),~.~il nt~ --2 .~ ~ .. ;.~ .25 a.;Jd -+/" .c rxjrto ~!lt r;U.~U:1.cn ... 



ll:B 

I:n ooncl.uaion, tM nuolaax· ~~tic rellor~nol!l spectl\\l ol:riJ.!.\i!lGd 

ur:::~ consimteut 'With th.'* ~L.'l at.:ruc.tua-el. rl'lt~tu.res ,,.f' tl.llU.i\$1 9t:;wpouri<la, but 

~p.p;:gtiQ.Q ~J&lg lilo.tld .~P~ - .. \1 thouglt t~>\3re a:t.~ ~av-.:d.J..&bla 

SO'\T&""'&l piacse of avid.enoe indicating ti:.at the double uond i.E£ ·GJ. .. ii:;!,ll:.stituted, 

is tjl:lall 

nndo to convert tat.r-ai:.zyUrodemoth{)l"yoolci11oiae (VIII) into its enol ace

tate (Xu). /..:.1 acetyl ur~-sie. of t.;::e produ.@t :::;hm.;ed tho adrlition 

S.:>l"ptic·n 1".a:d....,....u:: (At 265 ~, -while t.:lo ai.H.lorption ms;.;;irmm crf !."VII sbt1uld 

diifer r.nll:t s.ligh"(.ly t''rom that of VIII ( \n~: ~:57 r:~) ~ !his a;·u.rt in tao 

raa.::timum indio~:rtea a real'T'~mgoroont to give a dii'f'E)l'GJat 0:-a:·Olacph.or:l.c 6'.{:3-
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T.ifiiin 

\ 

(1) Ic:::c-

.::-~'OJ..utlcn,. 



XX II 

NHCOCH 3 

XXIII 

20 

NHCOCH 3 

NHCOCH3 

0 



ti;:Je11 
A.n atte.m~-:rt. ~c/m.'\1do to pttr1f;,r tl~ia r.:-.rtsl•:i.al by c:re(!l:'f~·t;ocr.·Brxv C"Jll 

'J:o1Jle 

c:lrochloric ncid ill aqueouo <~thanol. 
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2Hl,;J{,5 
;_KJ(; 
~:9-~) 
~~ 5·J ~;"2,~-~) 

(1-;.-,,...:,1 'l-"'qJ' , ~·..ij;•.,;IA-L'It U• .._., 

2.b? 
:?i.i~ 
;_:-4 
:1.&"2 

~~---~.--~--~~~----~-·~~~~~~~~~~~wP~~-~~-~ ~ r ?b-• 

n.on.o j 
!-~-\ ~- ~.~~1 cc 6 ~2 1:'"~0 4 

._ __ .. _ ... ·---------~--..... ~ ...... ___ ~.......,.. =---.....,..,. ..-..:e~-..-,..._.~ 



occurrod. 

-f.-··,'o/'t '"" •__., . 

llC:·I:t-



·' ..... .: ' ~ 
;...i...'...J ....... • 

,~·"'· .... ~ ...... ............. , 

~., ..... .,_ . ..,~ ·r 
.~...,;..;.,..l. ... r 

( ''"'.'~··' J,,._'"*'J .... J 

• 

cvx~). 



1 · oco::rt ~Jc~1: t;-t J'. 
., 
.w. (71,.) .in 

Cklchiclne (In) is ~.'1.r:;;t !qdroly:aed 

solutic-:.1 ef colchicine. 
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Only one 

su<J. ' . .Ju;.; stHl w1 oil. 



... . ~ --,_ •. 1_.:. ' .. 
"•" .i. ~ ·• ~· 

... ;... :.., 

~ ,.,..~,- ' '~ ¥ 'I • • .;.·...:. ..................... _ ~ ~-~-

i ..... ~ ~ 1 , ..... 
\t .-... ... l .;·,)....! 

' ; ~--~:.. t~.~ :~ 

lfh-

Sin.oo 

.. ,., 
... o 

• 



The reHsou fer theae resuJ.ts 

.Lt.t'::UCt.ir-,:-1~:: ~-.-~~ (;,.;.- ,4.PTn-.·~ ~~"'~"'1t·,,~~··{,.."'l r-~"'l l-'"'t ... ,:lM ,,-'"" ··1·vt"''•l~, .... i, ... " ..,.. / .t\.~, ..,: .. ..,..,.i, ~-,.,·~.;,.:,. ~ ... ~;...~..,..,.., .L _ . ..,:_.. ..._.;,.,. •_..,.Jc_tU ~o.,..-J. \,.,..f..) ~.4,-l,.;J. .i .. f,)' -jJ:'*" 
......... ""-~·~'?~----""'~~ ..... ~ 

.1.:1 soluoting suttable f[lth-

• 



•'• .:.. 
' ' 

~ .. . .. 
... ; 

. ':;-\ . . 

prspa~tion was first .st~ed.,\The tv~~s1s .or IX~~~· tQ ~ ~ 
· ... · '~ficult t~ ws ~ticiprrted~. a&pontf~Olti~ la retl~tijt ~t~j.Q 

. .. ~ ' 

~ ~~ . ~. ·~· ·.·· .· .' :. ; '·;~j ··.: .:·~ .>.· t~ :. . ' . ~. 
· ·. ·~r etban.o:t1c.&d~li. \ifltl· qUite al:ew;.requi~ina··~·<la.Y.$.to'r even a 

·· .. 2siiie.t<l at~~io -~rw.~· ·, ~ .• ~ mt~~~ ·wa~·.:~~·~~ iii •• 
•••• • ·• • • • • •· ., • ' •• ~ • • :·. .-· ·~· ·:. ,j ·,, '., •• . ' • · •• ~ 

. . '; ~~.~-

. ~ · .. ,.. .. 
_____ """""" __ _ 

·~) ~· . . 
·.· 

... • 'J 

..r:.. . .... 

· · . t!» lllat6x-U1 -was ·re.c6~«1 'a$ .Mutrat ·or baltic .. · 1wat.merit ot n. \ittn· : 
.. . • . .. _. •. ,>·,. :· •' .... · . . · .. ' ··.. . . ·>'.. .., 

.m$thanolie po{iass1um.~e 1n a~- t~.,trt a ~'bath for 12 ,., 

· d~Ats ~ ~·~sic uate~al and 16,: :;.~.!~ ne4trai . ." . ~· ··~ ·bomb . 
· ... 
' .. 

. ., .... ·. , l'91;Ut~ion was ~peateQ et .15{)0 for to. htlW~~ only·:~ ~ate :Mel ¥ . 

... ~.. 'tw~ral.. matcn·~ai· ~·· obta~~~ · :'r,+Jf!illh:t ·~· the ~tm:~·,, ~~~ · ... 
. •. . . ' . ' . ·.·~. ·. :- . . . . . : ' . . ~ . ' . : ' ,. : ~. ..... ·• . .. 

. · vas. obtain~ . a a thE!. ~~C .frection·· ~Vf!l>a poaiti"fi t~"ic ®loride 
:' • • • ; • • • ·.. • ' ' • J .: • •• ..: • • ... .' ~ .. _.;~ ... ' .7. . • . • . ••. ~-:. ·~ ·. 

test, and i.e .. probabl.r· phenolic • · · AWl~ ~t: Gl.~~ ~:ra~c, · . · 
'{ • ; • • • ' ~ ,; ¥ • 

. ' 

.. , 
eth$r olea~ 'ia a ~t1ner~aQt.~04 ... lu.,,~ory .1(~~:,;'ihe '. 

' ' .. . . . . . ~ . ..,· ' .. .. . .. ' '• . .· . . '. . 
. pbenols oo~d ~ ~th;f.J.awa, ·but it woUld he MtG:t if' the ~t~--

. . . . ' ·. . ~ . . .. . . . . . ·. ·.: ~ ·. - - . ~ 

olfiaWt·go '<ioU:ld ~. a;.<)~d\ild· C\l'ttogether,. · · '· ' 
· .. · ..... · .. ·. ··. ,··~.:-. :_ . -~ .. :'.:._-~·· :i" .. , .•. ,- .... 

Att-ho~. tha 'htcll:-olys!s ot 1.untn.s 1~.\~11-~ rapid iJl ~~d _. 

.thlin ill ia 13$, a<:id!.0 60ncu.t16ns-wor~ ortginalll' a-voided Qc~uat of.·· . . . . . ' ·~ . . . . . . ; 

·. po£Jafble ree~n~nts. tho ~~d blight·_~.~.:.' ~r~Yerf tit~r tne·~$-·. 
' . - .' •\ 

·. ~t:s obtainG4. with··~ bas.te. cond!tiens, an ~dtd.·~drolfffis .·~u ·. ·, . 
. at~~. w1len ·zx· Wl;ia ret! use~ ~th st¢t~io a~d- -~. ~q~~ :~ot!ti~ .. ~ ' . . ' '\ . . . . . . ' - . .. . . . ' . 

. 4\~id, an in:ecl~e red oil, ·v~ch a«row~d tor 30'~ oi: the. Vl"i.$1~ 
~- .I 

$teria1, $6pu"a~.. A 30$ yitilld of bali.*i~ m'tbrl«l was o~inod ~sa · 
- . •? .• 

- .. · .. 
. " 
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; .. 
. · ·' 

' : ,, 
~' . ' 

····. 

,; .. 

•' 
. '· 

. • 

. ~ -·~ . . 

)2 

'·· ., 
·~ ~ .... - . -~·· . - . 

·~ . ·... . ~. ' . ·--~ 
···· · ~~ ou.:. ~ tnt ne¢Nl fn<~tton · (2~ .reeo~ L~e ccloftd; and . · 

. c~~~· ~0 the re4Q\'~4 ~· hem tl$. ~Ia!~ ~Qlya~/cu.¥not ·tri~tat).W,: 
. . . ' . ·,- ... . . . . ,;... .... . . . ,. '. -~ 

. ltlh~ th9.{.!0lve~t .. \ra$,~•· .. .' ,·_:: . , . ~,: : . . . , . . . J.. ·~· 
~··:··· 'rha. be~·.'m:;~ .t~.:t.~~ hi~~~t$, #om::the.·sta.ttdPolnt c£.: · .. ~ 4 ... ;.>:· . ·:. 

' • .. ' ~ ·,· • .. r · .. ~ •.•. -~- ...... :- .' .- .. -~· ."'·· · .... ' ,.. ,: ,· ... _ -~ --.- ... ,. - .•, ••· .. · .. ;... ·' 

.· . Dlt¢r.ti\1 taiA'nae and::p~!tl( of a~i$< anf}..i'$COV&nd cuxd.d$, ifi ~~ '·. 
. . .'... : . ~ -. . ~ . . . . ' ' . ·. . . - .' ·_ . ' . . : : .- . . . . -~ ;-' . . . . .. ~: . _· -~ 

~ ' . ini tctt met-al: o.nt.#·· bl ... ~~Us ~ito;l!Q pOttu:iQi~.hy(b:OldAe •.. ~ · .... 
. : .• · . .-.·' · ·•. ' ' '• ... ;·"'~, '·~.- ... _-~: /~ 'f:·;' , : ';.; ... , ·'·,,·.-:.:·~·: ·_-r'' ... \ ':, ••· ~.l ·~~---··' --~~ 

. :t.P&. i:ir.~olySif:! 'is oowtlat.~t 1n ;Q·:'nlt;'ogi.tn·~tm¢a~, ·~.~ate ~~~~. . . , . 
'T < ,_. '0 0 .. • ... : ' '• ~ :, • ";' 0 ,I 0 ~---- 0 .~ ~ • ,.-· ',, ' ..... ' • 0 

·" · ~t~ f;racUono "*' i;ta~t!oall$ oo!or!,~ ~q.. the .re~owr~ :-~ · · 
.. ~'b., ~ci~ ~.~'t<l·a ~··x,J'4,~ii ..r,~e. tliir ~-~ j,_: '. ' 
. e~; .ecul<.t·f14it·.· be .~tned :~ ~~ pu:re,. ~·~ne ~~J. althoUgh. . ; :, . 

. ·~ ' \ . . ' ' ~ ' ·' \ 

.. · .. -.~~-~.~--~lld· xna~.tal.ws o~in~ '#. ~~6-o ·.btit.~.:tht~ .;~lal. '·: 

. Aitd~.i~~~~· ~ ~.~:~lio'~~i::_~- .. ,; .. : ·: . 

'· . 

I. 

,· 

.. ~t~t..tG to~if(~he. ~~-p'W (~ l!'tll.~L,l~ . The ~i'!li--·-4~~*~ ia · 1
r··· .. · •· ... ·. 

· .. · ~llhat--~~.~·~~~.~!'~:·~~~·ob~~-~:~~ :,, : ·: · .. ' 
.to~~ •I ~ ·~~ ~ ot<tai~l:Y.. .~t.ment wi,th eC$~~ .. · · -~ ~ .. I • • 

• '' '~ ~ :\ f>,::. It'", • •• • •' "·!• • .• ~.. ' : .. • • :~: ' ' ' • • ' - ... ~~:\. ~_., ·~ "'· 

··· ··~td.~: ga~ back tslit .'Amide ~ .. ~--, ~~$!~,- thQ e.ininfl). ·~a· .t~ .· .. .. 
--_~,f.: .. ·~·,,-:·.~ ... . . "•.- 1-•,~·-. ·:.;- .,~ ...-'~: •. ~·.,· _.,... ~ •. 

~n.-eot stru~~. ··~he ·ony·Jlminei •" ~iled·.:in·.~ l!e~ of.. t.11&·~~ti0.'l~ ·· :. · ·. · ·.· · 

• ·. · :. ·.·_~th~ut.)~~ _at~. .~at ~.t~; ·:: : . , ~:. .. <'.. ' ' . ' . . · . 
·.; i 

. · .rt.tv~~ #'o:tta:b~ ·~· ·a-4Ppty Q£. ~· ami~~•; a;iGnti~ ·ws: ~.. · · . 
. -...;' ~. ' . ·_. .· ': .. -_. : _ ....... ' •. ,._ .·-· .. ·. . . ' .: --~· . . ' '-:: .- .'? ·;_:.- ··,.: ·, ', ' .. · ~ ·_ •. --~--· ~ ~ ... ~' . ·_. . . . - ; ·. 

·· ·. ·turned .to reaQ~~on~ \i,bien~eeul\'1 gty11., the' de$~~ ~9-~~~® .. J>~Sill~""! 
' .• :· .-· ~-: . '':-- '•' -. ,· ; r ,·• .·~- ' ~ ·: ' . • •. ~- 1 ·_-.~~- .·:.. -'\-~. ·_~:.· • ;~- •• - • -, - •• ~:-• • ';·, •• ··:.,. 

· i~· ~uot\n ~ O!.lty 1l te\( .m$~a ~~ ~P~~ ;(t ·nt~g$J;S with Q. 
'. ' _: • •. ~ • •;··r. . - ' • • ~ .· ' ' • ,· ' •' ;• . • • ·. . ',,, ~:~ ' ·1. 

- :· ', .' 

--~~n ere kti~~ ··'i\iQ or·~-•.((th$;tbt~ ~11t!$.1.n&t:lon ali)p; tne;·1m~ .. ;-;: · 
" • - ... - ' . - ' • ' i• .. - ' ~ ' '. • . . . : • .. . ;o~> 

~w;: ~;vanog$!t bromide ~oti~ll) ·in ~·-~:re$d; ~~~}l-t-!m4 ~;(p.; .~:io J •. ·· I 

' ' ' ' 0 ~--- ' o ' T • ~ • • > ,4• -~ 

l~uctiv~·.~~wfie (~ .. ;-eaet1Qti';·.-:~~~.~~·~~/~lt tor.~· .. ·'· 
' . ·. ·l - '" ::. . '' . " ::. ' . . .: .'' ..•. :· ~ ~ . ~ _- ~ ~ • ~- . . - . . • . ·. . ~ . 

reason tlult tl»: von JiraWt r<m¢Ucm ·fa~.. - ·. ·'., ·~ ,. ._ . 

.. ~ld oxid!\tlon os/ ~. ~~a.ii~id" ·~. cort:e~~nding·bydr~· 
' 

0 

, ' ,·: • '., ·~ • ' > ;• " o4 , '- : , I I • f 
0 

~- , 

· ~'J:?cn .(6S) ~ · .U~li~ the .andnG xt/ti ooutc:1;pro~bl,y ~ ~onv~~d to 
. . "' . .. (' . . . . ~ . . : ' . ' ' ' ... . . ' 

'·. 

. '• .. 

.. · 



' -~ .. 

;:1, 

irna ootre$~·s· l~~inll (e ~g. ·by ~Acti~· ~th -~~~':1~-J;~ ·. · 
Sill.f'OlliQ CQid. :(27}) t t}JJ.$, oa;W&ti~ _ M~· ·~ot -~ 'st\ld1erll ~f.!~~e~tJ.y ,·, . ' 

' . I. • '... • • ~ • • ·• • :- ' lj • : :: 

· . to enEitlre t:Mt roa~ti.t~ would 4e Utl1.ikel.y 4 · If, h;o1i8Vet-~ thi~ ~-
. . . . . ~ .. . . . 

. . 

rGaet1on d!d gtV.. tbit ._ ~- outGh.l-~~t!U3t~~(le~ceta.l4o- :; -

oolcldcL1Q (Jt) as'ws o~~~~trom:~ &~--~~mi~~!Oll, -~·lt 
110~ :~ ast!ihl1.~d i:tlt ,the' ~ -~d not ~-tbe ,qouble' ~. 

· Al'lso_, -~ ~d$ vith ths All' 4,oubl;e- \ID~d, ~a ~~ .. ~a~trio (~s 
-~el_l a~·-97 ~~!l tb$-.n1trog~n 1a ~se4t>:~~--~~~ -~-• ~un<i~ 
-~ isolated :~14a rof;r~$Gnt ~~- ~~s~~"~ore, it the ' 

• ·, I • ·"' . •• I" 

. ·: ; 

re~ Or 'th~ nitro8nn by thi.s mtld ~dati~ p\te ~n'.·Qpti~ly- -

-· aqt.t~e gompow:td,- t~n the-position~ ~he·~;.~·,bmid ~be ~~ 
' " . · . -. ·. ' -~ ' . • -. ~··; ·~·~: .· ' •· ",1.· '. '!;< . • ·. ' ~--, ~' : -~, I .r.) ' : 
bl.!~: .. ,1'~ :are swc-~l "Usn 1n the ¢i,brrn; sdh9izie $nd .it ~~ ,i'~Qlt-

• ' • ~ ... • ,. ' • .J', • • • • .>. ,•, .__ . . ''~ . ·~ 

tbat twis problem cotll--d better b$ attaeltM ~.ot~ •lis-~ ·, , 
• . .. . • ••·. . •• : : .'I- :- ..! (-. t . . . ~ '. ' . . < (. • • • • 

. · ~- mo1'11 direCt . ~ · o£ obtaintng ;Lnt~~tton l"egal.~--~~ \lnUb~ · 

· bond i~uz.d be: t'O~~~t of thl9 )Lt~rey~n .~ih a= --~~~1. or ~~ , 
- '. ·. . . . - . . - . ... . . . ' .. ·~ -. :- ~. .. . .. ;\ . ..... '- . : . -~ -.' 

· do~' ~Gd 1\m~ion. ·Wll& ttttrQ'ViOl.et~ a4~pt1on s~~f.rt.?Jl a~d' · .. ·.... . -.,. . . . ,. .. - - ... .·. ' .... . 

thWl- $h0w ~te~r df'n¢t the. doubl~ b~nd :l$ 4 o~JuP'tLcn \litti the 
. . ... .. .• . I . I ·~~- ._ , ~ • ~· • • . • • ,. ~ ·:. : .. ·. :- • .~ 

:~gea l.ll1d therefore wuld ~~~ .tts. posi~i~n. T~o kErt;~m «>-Uld then~< 

. · ~ ,c~~&d,~llrotigh ~~io~ ot tt~ ~,·.tO un ~~ ~- :J tbia ·. 
. . .. - . ,• ~ 

~{at® is·id~1tioal with ~.I (~pt ·:.or.bo14fi ~a~c), then tlli! 
. r • . ' 

· -· ··. pc.~tiou ct the ·doUbl.G bond ~- t.M col;cbj,~ deg'.nldati_<»l . ~daots 
. •. . ... . .. - .. if''• . ' . - . : ,:·· . . 

wUl b$··· establis~. . ll they a1·a· ·nOt tck.att01U; t."l$ .do\ab~-~ . 
. - . . . . . . . ' . . 

eat.ti'blia!led • . ' . ·-· 

' . '• . 

nitrogen v,.:!th: ~n ~-n~ 4itbc.~.ec1d ~cin t~ a~ :111 ~~satis:t."aotor-y 

. r 

• : f 

.. · ... 

'-



! , \ 

' . 

·'. 

':,. . 

. . ' .... ~ . 

..... 

~-. ~ ! • 

, .. 

... ... 

~~~-or tho :-e~ts tMs roaotfon oiten\~tv€ls.: ·rroot.mtm~ or 
:Pr~J. ·amtnes· v!th ttf'!lOr,i.'llorouiJ acid· to· ;yiold. the ch1~~1 followed 

·, 

· b:r ~~ti.Or.l .of 1\Ydropn chlo~1dc mth sodium eth~de ~.$~ ~olisis . . - . ... . . .. ,.._ .... ·- .. 

. of too . .tnd.ne··hae yttU-.ded ketones, bJil:..l~blori~·tku.td: probabablSr ~. 
' ' • . • w'' . • • ·, ' "T' 

·• 

·. it nOt ~Uei.~, attaok S01l$ otner Plrl .of .tJ.te· ~lEtou.ltlJ.. hir&l"f 

. • p t~ ·;~tl W.diad td~h. ~. t1~11i.~ ~$ ·~X'lUOll0~1Cf QQ~ 
~ . .. 

to yield ·~· · e•~· yiala elf (»"~a, · ~long :jd t11· tw:t¥· ot'..:tdation prOI.tuets. 

· lbre ,' 4.g&u,t, th.e Vi8.oro~ <»t1d«t1Jlt· pro}Xtfri.y ~.attack bt~ · .~s of 
. . . ,. . . . "\ . . ' 

. ... ti&e ~cl.ila • Pheey"l til~· alk~s on tNa~t 10tith 60diUJA Gthcodde 

. ~-·:to th~ o01'1"~~~i -P.~i~~a0on$~ (28). :.}b~~,j~t· .. 
· l!WtilQt.t ·;,.s. ~~&bl• td:l tb$ prepatStirn"l· Cit. tM.s ~ et · ~'~ f'rom ·. · · · 

' .·· ': . ... '* .. . ' .. ' ' ·.: ' ' . 
. alkyl flliliwa$·,. '· . ' .. : ~ . ' 

··- .. 

'j .. #vnl*i ~· ... :· .. nx.:it r ... tit . 

'' • " -~~ t • 

* .. ·· ::iiro~~!(l ~mo_.,~?·tulds ~ri·~·P1L:~~~:·w.:r~4tion -~· ~:~ .. 
· , ·. ~nM~.wit!.l af~ a • .-·~~ti~ ~~:·($o}, 1Jt~t· itO:~ l:JA$ a.~. 
· . .· .Cld ora thtl r~~tioo ot nitrt:so. benswn.e wit~ alil'ba t~o a~~: .. 

· ~{.?~awiy ~~ts td.~b:;ey:~o:ho~~mine· ~o not px-~· · -
mtsmg, but~ work al.OX\i· this line· 1~ ~~ 

• • n ' •, . ~. . 
•. . p • --~"'*· ft_ -'Jill 1 .. .' ... &I~· . :' ' 

~ ~ • < 

.A r~~ng .. t S~r ~ ·~~'.1,\ie-~~~c-~.fi ~otioo 1~ ~ 
taut~ic·o~~P ~t~ ~z~tl~l at g{lna~ at~\hm·UV!li~. . . . : . - . . . . . . : / : ""·~· ~ '\ ,. . : >· . . . 

. ' . j'~ I 

. '• 

·-
.' 

Rl.' ·"'~;, . ·~ ~ .. ~" .. Xi) . 
. .. 

. 'un :•·' m -· v 
. ,· / \ I 

. ,···p~ r~ 

IDII.I .:•. 
• ~ ' .,. .' ~ ~- .... ' .. !, ', ' . . r.' 

XW~ITa ·~. XXIX.« . : )\:;:: '~tZst:--~~~ ~~ ::· a
4
. '1Z ?I :_·. ·. ·: . . . . ' 

. nvn.tb ·i· ·xxm .. s Rt ~. ~~J li.2··~· .~i:if,:3·~~:~~\:(~4'·~: 1l .. · ... 

\, 

·.~ • ./ill· . ·~-. ' .••. ~>· . :~:·: i .. .-:;.~ ·... . .... .. '., ,_· 
. ~WI!Ic + XXlXc . . l fil ~ ~~O~J, .fi;a· ;:: -~~f:~ ~ -~~J¥..; F'4 li': .ff .. •· 

1:.' ' 

., . ,. 

.. 

. ' . .~ 



: ~ . 

+' .. ; 

'·. 

. , 
...... ' 

. -\,. 

·-·~. 

, . 
. ' 

.-.· 

... 
,: ' ' 

.. ' 

,· ., 

··~ .. 

. t.: ~-. 

' . 

.. 

. . . 

· Wot-mation ~i!lrning .the· po$1t1ott··ot th$ doUble liond in ~l ~~-. - ,· . ' . 
~ .. .. 

{l) Tilti :t1ltG, at i~!-tio4 "ticuld ba a tunetioa· 0: ~-t~; (2) t~ 
. . ~ • '. .f· :. ,_ .. ,. 

. . . 

·: ·. Q.o1~1~ .bo1lli .whiob '~ ~~~ te, G., ie.{n 001i3.ti¢n with the 

·. ~o~~~b6n. ~~uhJ.c;. ~ in tim r!ngj and· (3) oo~i~~· ct. _ths· a~· · 
·. ol,. 

' I .J 

· · obtainod hy ~~~t:s ·of_ th& ~i~d ·ptoouct wit.!l tha ·wi~in!t~ . .. .. 

a$~- <nvrt)·~<~:·kll0ww4~th~\~ -!.~u&t16.'ll»-.. ~wr$ lvaa-~sri ·· 
> ' ~ • • "';: ; : - • • .'" ' J, • . . •· . 

shttted the oarb,O....,..earbo!l doubl4J 'b~lt1-'tl>1 ·lr4 last ttto 't.rotll4 :;1;}..61 su:C'tietent · ., ' ~ . ' . . . ~ . ~- . . .. . ' ' . . ~ 

_ tq o~lt&~r·~~- ~~w:e Of. th0 .. c.olchio!®: ~eira4a~on· ~od~t~·, .-_; . 
. ' . . ._~. . ' . 

._ .. , . 

>·' ··-~- a~t!l!n~.o ~--:~s.tly.·.~va~a Lv·c~ndoof;l!atioo·ot .tll$ apP:~ 
•• ~ ' .. .~. • : ' • • • • • ·.; • • ' • • • • ' '- • • ~ h • • • ' • ( • 

. priai:41.~rbonyl li.uld. a~ ~~rietlts .- · X4. ~st . ct. t.he.t· .casu :-tt~rt.ea· ~ · . · 
. . - .·. ~~ . " '. '.. . . . ; : ~ 
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' :tt'niia. n..~:t4ed .~ -1.1 ~m®.'lt. 'of' ~~~, ah~7r~tng' thii the·· 
' • • • • '1: - • ' •• • ~ ,-, -~.., •• • ~ '- • .. • • • ··: 

·. ·•·· t~ut~~J.~ticn $ ~- ~o~ijit~ ~tk~·~~ it:B~c~,.~~~: · ·. 
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.. ··~··.· ~ . / .·.-.... "--~:··_,._:,._ .... __ ,,.-~- ... ~.·--.~ ~:-··_. ·. •• -~ .... : .. --· .. ·\_> __ ~-.-

. :. , t~s. til Whi:O~l both \. ~Ul'.~!*;f,artl.· phe.l. ~X' ~ti t,;p.tea· ~~- ll~ £~ .. • . · 
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and 114 &re ~sen, aUeyl ol:'. ~l (62,64,6;,6(l~o,l2l~l22). In all 

t~ oosoa aod1vm $th0ld.der- in et.nanol.' \'lit$ tJw eata't.yb't. It was fo·l.l.nd. 

thptt in any Ot:te series, ~irtg onl,;r tnm sub$'t.itu.Mt on R1 cr R~p the 
. . 

arn!tro ac•·ap·:>u.id isc-ii~d the· fa~, followed b.y ay.oh:tt)rc, R-Chlo:rc.; 

anc tht'J..."l. oth~.t·s .&,;wh a{J metP,yl~ ~...h.ciql r. and <.li,,*''t>hylAnli:w. In -Bll 

~noes~ the ~ oompou.ad ~s sii~"Ttl;r fa$ar· than tJ:;e ccl-rasporlc1ing 

••IIIIQ1 . TIR p-·' . f. 

* · ~ rata: is availiable fo-r tl~ lt"rtitrc o~und!S ~a toos1~ l4<Jra 
. ~~bl~ wtder the iscmar1:'$&t1on uomi! ti.ons (12~) • 

para ·isomer. Tl~ posiM.on: of $quU1briwa, ho~r~ ~p~:rs to be· at 

l'etndem, · bUt ·in all cat$e}l t.l'\~ oqu.Uibt'i.ut!l. c~"lt..'tant is b~t~an 0 .;3 imi J. 

L"l the ai.xws ca:tes, ~h$ :r~te ot :tsomeriraatio~ ern! the position 

· ot eq~t:U.br:!um wra da~od by t\!:'eatL.,g tha nzcmsthlttta, at"~ 

·vacy~ lat&hs oi" tim ill too i.Som9:riza'tiion solution~ v.tth Jrnit~ 

phecylhydrad.na, fottdng t!le hyd:mttcna in quanti·~ttve- yield. Tba 

c~s!t.iell ot t:r,J.s eyd.ra :aon1) · tJ!ixt~ t,aa then de't8:t~ by eotlp!U•.t• 

Son o£ ita mel.~t;.lng polnt with t.lll!l Dbal.ting pouts ot ~~s of ~en~ 

compoai·M.on. Irl tho~ ouses M.'lera tllt'tre we a a attgnll'ioont ~·0l'enoo 

ootwaan t.he tvc Pl")flaihil1t1~a, tb.e· eompos--ltL.:,;,l ~s olmcl<:~d by t.!!lemt~~ital 

equ.Q1 to tlw :rate of raq.&~tion ill t}H>OO Q.ompOU.OO~ in which t2le 

nitrogen 1a on an 6\~trio e&.rbc;n at.t'..U (62,£6,66,~17 ~:i.20). l~asu,ro

mnt of. tile U~Q ifl optJ.C."ll. rotiatiOil ~ tiieri J Sh0Uld fn;1fi"ioa tl' do'te-4-

m.i,n.a the :rata of isc~~tlon in. cthe:t .. CC'mfJOW1ds toot ar•9 ~udioo o 

'!'be matllemat:tcf.\1 C!l~ljrtt.t~ le ~l sc simp:l or \rilen aP.Jtn-s opti®l a et.i'Vi t.y, 

ns the reverBe :t"laa(..<tiw forma onJ4 .:l:"a~rJio ocmpound at1tl ~oQs not inter-

£era. 
' ( 
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Of th4 two posSibll1ties for hcaeydrodemathoxyde~desaC()tyl ... . . . ~ 

o,:J..oh1a.i.n!3 (XXV'Il), :UVIl'b has a c~l amine structure (a vilzyln~ous 

be.'lZ"Jlam1ne), w~e XXVI !a, in whio..~ r>-, is insula too t'rom the unoo.t~a· 

tio..':i by a saturated carbon oto;A {C]~ h is more analc~us to ~-phenyl .... 

etczy-lamine. The opt.ic~etiv~ amt.nes ohOBe-"1 es analogies l-Jera <l-a.

pbenyletbylru:rl.Jm, d...ramrJbet..amL"le (d-J. .... pias:o,:rl~•oprcj::nrv!J), d....?..

&m:l.nobut.s.ne and ~cW.!'.locl :netlwl ethar (XXX)". j,fith. 'hll!it axospt.ion i)f 

tm o~lchi."l.Ql methyl eth&r, .tha altinai'J are the _simplest. possibla e-om

J.'OWlda contaf.n.!.ng tl~ ncee£Joocy i.'aat:lt1-ei!,. All contain the n.it..rcga..-'1 on~ 

tlw a~t..tio e21rbo.n atom. a-Pheeylath;rlia.mioo has tbs oen~yltun.tne 

dt.:t'Uattll"u, ~·hUe amphotrunino is a ~~pho.:l.11.~h;ylardna with tl·~ phocy-1 

g;l:'OUp infJ'Ulst4Jd f:or.'l. the rdtro~n-aon'Ulining ~z'horl atr..,m,. The t\mtnc ... 

butane \taS uood t.o d'rtcwmtne th& e£feutlwn$SO o;f t.be im;nJlat.ion. 

C&w.iiuol methyl ether wn$ tJ,SOO baoauas, ct t..~ ay.c1lao1e eqll'tpotulds 

ct know st,ru.r.rt;ure1 it m,._~ aloS$l,y re00mbl$a mn arld !FoblJibl.y J,a 

the best prJi."'lt· of ref~a.~~e 'availa.ble to link ths .eomplemt . ri.ng el'.JS'tetll 

ot. UVII "'~th the lllim,ple ~lipb&tic: sts~ris ot the otoor ruainf}s .. 

:ell theor'J, e~t lhast1 the ebol_(» of tha aldetijfdG should not 

matter~ til.$ long a a the StJtne o"!h1 i.e USed ti:rr9nehCY.lt.. ~Chlc:t~·cben.W-
. : . ' . . the . 

· ~!1llzy'd~ was .<iliro..aoo oooau~ of u~rubtl1ty, flt~b.Uity cf/OOnzUidinas, 

s oonvenient ratrs * of ra~'n!mati~n, itind thtl faat · tf;at tll$ 4hl.or~ wr.>uld 

. ____ .,.. ... ___ ...,.._ ...... _ 

Altnough .!t-nitro~i~£1 pve t.he :tatr+.JC:tst :NtAii~ undosirahle 
fJidQ reacrt.i.C'.We l.tav~ ooen J1ap:a-ted (l.:ZJ..) • 

The h~'l2.}"lidinefa. W&r@ prox.f~l·~1 i:q hooting tilo amilw ~nd tha mld,et
app<Jrently 

hyde togethtn~ 1 sitlwr in methanol oil· v.lthout aolv$nt, t:1a reaction~ 



.. 
I 
I .. 

I 

! 

i 

lr..g quantitativs. ~.rith the ex®ption e!' r~~·~llN·ohGI:&eylidino)

llGY..ucyd:!tod01DS'tha..yde$c:y"''.los\u:~t.:rlcc1chic1ae (!r.t.:!) ~ tha bsney'l.idi.na s 

failoo 7 th·~ t)~f pr·oduot3 i&.:lla"le<.t ~ing tlw tw.ln1~ and. s.ldehyda cott;.. . . 

JU.tb.ougn in the GaBS of t~w ult.h$tic ccm:pct.Ods, G~..tff'ic.iant ~

tm-iai 'll1alii a~~blc to:c ~ga scala rims, the rato run3 ·'ir~ all :Ml!'l 

on A GmW.l Soale (apprp:tiwta'ty 100 mg.) iii snticitnticn or the axparl

m&~.tta ·idth XXitii r.mrl JOql: i.:1 wh1oh 6n.1.y a limitud EU~Jn'Ullt of mteriul 

would be ~wUabla. It .waa foU;;&d tr..at t.ba® b~)!i.2\Yl!dines u~ra ;rapidl,y 

oxidi~ ~ ~11· 1:.11 tile nlko:rlda soltJ.tiotlS 'Li..OOd for tho nical':'.liz~tio:n.s, 

ti¥'~ !;ft :t:o~ t.em~tu:r~~ and th~efoN tha Eixpe'l'iroouts were !'un in 

Mtaouatad. tuh$s .. !U.iquots t~~re ~an at. Vl'll'"inu:il ti.rl16s ~nd t:he rcttltion 

. waa:.eithex- ~.asurod on this svlutictl dil."act.ly, first diluted with 

~tl:u;~.nol, o~~ iJl t~lQ.a~) MS$S in ..r~iio~ th.ti solut.io;l \a~fi 't.oo d!u.·k £or 

tma~ut of the opt.;t~ rot,ution~ ·t..ho b:~n4.l;rl1dir10 Has !colatod and 

tfl$ s~0.tri~ ~ct:tvity Il'mn3u.red. · 

. 
1 

:t'1:.rte o.f".A~nt ~.s C!U ow.a "ted as f ollovc: Ths rate o..f a f'"t:rst ordoi~ 

·~ 

~\1 - -kt" 
tlt 

(2} 
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pr.:.-portional tc .t~ opti® rotllti(ll'l (a) vhsn the .finnl rotation l,s zero, 

Gq~.~atlon (2) \ian be' reWi-!tt&n 

(.3) 

A plot c£ leg o: vwsu.e t ~1oul.<i &:tve a at.ratgi'"t li.lJ$ ~ elope ...0434 k, 

and th.1Si ll&aB tiKJ oaoo in t.Jloea l'tanS ln ~hicll su.ffic!Elnt,J.,y ~QouratQ data 

~ obta~. 

The results of the rate runs ere· at.UilllllU".bad in Table 2 Hhlcl~ .giVt!)s 

the tirst o1~dl)l' :r~t.G eOOG't:mts at. .1S°C. For -i"!son, the cor>..ste..."lts 

rave been o~atad to un! t baso. 001l.C.t3:'~~ «GSUllli.~ i'.tt$t ordor 

d.ep;mdtlilnoa. l:"'U"$t. ~ dep:llndenoe on tl~ bt.i~ conoontr.ati«l i'ollo.v.-a 

i'rom tha ~cb..aui::n px>opoiOO (62165.66,120.J.ia2) fdr the isotm'ima~ion and 

li$S found to bG appr~t.0ly th$ Ol\l$J ot N-~e!:\l.orcbensyliqin:e)....tl.-2-

First Ol:'d$1" ~te CoJl.lrt.ante f1)I' thG })a$)oioea.~ly'med 

. Raoem!ootiou of · J1~ _-2-Qhl.OX'obeniltrlidirtes at 75°0 

and ·(Jrd t i:!l oe . CcA1~'ltr&t_,;it)~ 

I'' 
¥1±• F f " ft • 

::~ : ~ : ~k Amino. . 
' o;~st .. ChtA1.yst. I . 

I 
I 

t!l)i-J1m 
I 

I ~}She..l1.11e-t.hyl.fimtne o.a ft<' I 
I • . 
I 

! (blooaol me.th;rl ather (ititX) Pa'• o.s - . ' 

d•/~taz..'1.1ne t_ 0 ~ (:.'001 ~- 0..2 

~A.Oitl.C}U1l1'.lUlO - 0.04 I 
~.~oo~thcat;ideaoxydosaeatyl• 

I ¢olehioina {ll1ii1) o.<JQ6 4 

l .1111 ... ti •. 
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It ~ be seen t.bnt, ~ e:~oept £or t.n.!J:I, the ~rmyl1di:tet!l fall 

into tvo distinct oliHJSafn (l) &ntwl amilws which ore raoam.tasd 

with aodiWn et.hmd.de and (2) no.n-boneyl .amtnao that are ttrzo~ in 
. ~ 

sodium etl'lOXidG Ql'ld. l"Gquj.:ro potaS1Wll ~nvUJ.te. DO:I, nlthoug2l i:rtt.er~ 

.I 

, . . 

trw alll.1..ne, ·taa rat..a should _b(B t~o p6wara r-£ too slo\.rat' thaa it ia ~'i.th 

Col~linol ~hyl $thm" flUd pherqletlt{lAr.:dn.o r V.l.ile the N'te$ o£ thf 

last two ara.llQar.ty tho $1JmS.. St.Grica.U3', coJ.t;hinol ~t.hyl o·l#..'wr ahould 
. ' 

bo mor.e· like IIC'liiTh than to pheeylet.ty:LsmL:w.. l."'V!.:r.b 1a. til .QL!-cinn2l1ql 

am:L'1c, but this .shoUl4 inor34a& tlle ra~ avo:r a !»l1.3yl amtne 9 rothe:r than 

~o:rmee it .'*~,t 

** . Cc~-a tho di.Uiocat:ton constants ·ot th19 t"oUowi,.'lg acids: 
'A:~lic ttc1<l11 ,ptt4 . .26} beu.aoic aaia, pK 4.l,7'J ~c~c acid, 

pK J+o44J ~~c a«i,d, pt ,.96. . · 

raa&~i.1.J1$ fast~r tJ~ doo!i amplletQminG 9 'the ~~Jntall:;-~Gtol~OO 

t~a:hot- o.i: 20' ~oo t,~~ .rsri.;~s bo~; vit~ ::oo!UOn ~ ;.r'Jlll.1 oontoio.G 
' . . . '. ' ~ 

tiro greupa vll1.ch1 bv Virtu..; of ~- induotive eff~<~Qta, Yeulcl i.nore~l)t. 

· :t~ aciditj' of tt~ ·1~~ 011 -~ • (·~Gi ·~ taeto.r o.f.!) bet~~ llU1l-
. .. - . . . . -:- . . ~ ' ' 

phetalil:L'le ruld ~~c.bu:Gano). rn· adi:ltlo~,_ t~ iuducttve ef'.feett of the 

pOan¥1 l"i.ng C!Ul · btJ -tl'Q~lsmi ttad botla t}?.rQugh Cs-% ami the bridge .bead 
. '- '; . '• ', . . •' . 

atOms ('1,~ ..... Crro.J• ~uso the·W~iV1:W _or an ~an,:rl system 1a 

uak;'lo'!-ln ·ana <rould. be &\"e&W1" tJJ.an .t~ ·.~ Qf.its lJ'lrts. The matho1ql in 



.. · 

~. ·ring ·:A, should ®~a~ the induot!n efteqt ovGV toot ot phenyl (l.2l, 
' I ': 

· imz)t~t this :~fG<ft is ctiiy tnin~~· 
't :. 

·,. 

· .t.l.lilt the double .b«id ·1$ itt the tri~.J:t\,;~ l:X,s.i~ion~ J~~, thie 
.,· . ~ ; 

~us~on we ~w trom·~-Uuos;ias vlth ··e 't/stOlliB trthiell d'o rJ.c.:'~ 
.. ' ~ 

.•. ·ll~Saar~ apply to tll$ ~(OAtad rlng 11'/~~ of .·t~le d~datlcm 
.• ... :'· ~ .· ~~uots •• utho~ ~ctloolly all of·tM. eriAence" aVQilabttll J.ndicatcs 

':; ,'. 

'' 

_ .... ' 

· 'tluit. this .is t~ posiUor~ o:C ·'t~·do'i1hlE3 bcni!~ iii ia aU am1m rt .. cm ~ 

fl1Wl14. type .of aMl~g~E~S and the. !il2~at1""S:Wt'i.U"e :fot tho U@grRdat,it:>U pl'l..">dttots, 
T ,. • 

. . ' 
.. although ·ncn., on firn•m• growlii~ must. st:Ul be z>Oga.:rded. as teuta·tiv9. 

. . .. . 
.. .., : -~ .. 

• With the aim of obtaixd.ni. moro 1!6!1ni:M.;re Ertid(mqe for th~ JX)Sl• 

tiqn. of tlw dt1'.lbl.~ bond., t~· l!kia~t~o~· \~e ~!Od out e11 w~me .ot 
. . 

tha ~c$mised oenzylidiil0S • NQ ftll't~ wort' VA$ d~tl$ Oil t~ l:la.nsyli~ 

di.!l$a of phenyletey-1 amin9 and ~lchi.ncl. ~thy'l ~tbrA.", · as t...~e 19 

n~ work npr~rled in the lite~t~ (62 9 65,.6;'1166~J.2.?,12.1,l22) e:"l 

.th$~. types of. O.oi'ApO@$. !tfdro~ ot ~ ,$quililr.nrtad., ~mVl~s 

yiel<i~ th.f.t two oor~l ooJ:.1pe>undG ·a..'ld t!~ two ~s that vould 1» 

·~ted~ strooturee .XKVIII and nn. 
In the case cf' t!".a · rll~te' of l~ (.Q-ehl~yl.!<lJ.M}-2-fA:nbc;

butruw, two structures itt'~ t.heoret.ie&lly possiblec 'l'ba or4';i.llt:l1 b~U

. -a.u1e XXVIIlb and thE~ is~1c t.XlXb. · Rblll'l!Ve, the tm.me oo-~IS). bnnd in 
' . 

.u:V'Ilib i.a. coo!ua;atod with the ~1 ring, wn~e 1n :OC.U..'l.l tills !$ not· 
. . . . 

. ·' 

.ao .. ·Fm- 'this ,:t"eaaon, the ~.1brium :ttd..:rluro i.rou.'l:·~ bo mt_peC'bGd io ~· 
. ~ . 

~' ~ 

~st. ~ual\f$ly XIVII:tb. · · 

. •l'o chaok tl:1i's postt:llute., ·a lal!'@i) s~c rA~tic.n of ·th~ 

~lidine ~eJ. l'"Wl £01: abou.t 15 wl:L" livea. OnlY. about ~ of t:.:~a 
~ter1Ql distiJledt thG reLB.UW.er baing. dark, rmrr.vol.atile pot rellidua . 

t.m.d. is Pl'oOObJ-3' po~io... 'J.'h;J. dlfJtlll.ate had no mli£\Sll\--ab!.,~ rot.Qtion 

and tho it.Lfrar-ad srantr-.zm was 't!~¥ pimU«:r ~c tfo"~t ot th~ Ol'i.iinal 

. ' 



I. 

bon~ylidi.~, ttltbougb the:re ware aigniticant diftarences.. .:Uao, too 
. ultraviolet ~psctra ~"'are $1:nil:tn·.·. flow~, the elamsnt~l ~nn.ly's.to 1.raii! 

not correct; th$ ~rbe.-1. boL'lg teo 4igh and the cbl..orine too lot-1. Too 

. m.rt.arU>.,J; was t..>:tan' :fractionated and a ·lo~t-bclling f'reotlon vaG isolatsd 

which ac®tU1ted for abcut 5% nt t!la mate~ial, the remindoo:· (3 trno

$10!113) d1Bt11.li.ng ·over a 1.2° range and at ·th3 propmr te:iltm"attn-e for 

}~ (2-chl crobe~ylid!tll9 ~n'J.n~teqe • Th.G ua.ee waj ~ ·tl"t'letioMJ 

anil.J.y¢ed lJ(~G~tly ftnG md tJw ~ .tnf'l~al~ and ul t:rr;rviolet apaotl;om 

·as t~~ ~~·ig.i..OV.il b~ii.d:tua.. 'l'.ha 'lot; boll!n.g fraotion, hoi..'a\"'fJT~ aon

t!litLOO. leas"tnan ··--~.&a mUCl-1 ·ahlcirine a$ t~ banm;r1J.dine and more. 

oorbQn. and -g®l. i·he illfrared s~e't:rl.l ~- ql.lite ~ifferent, ~eng 
•. ' • ' ' . f 

bands in ·t!i.O lov balling f'l'~ot.ion appaa:ring a~ 6 ... 9, 1,3.2 and 11-t-4" J.&. 

Thf.IJ .:blelter!Ai \las not tnwatig$t$d any t"u:rther. 
\, ... . 

.·_, 
Sinee nm is uot ·conjUgat:ad, the u1 ~violet, extinction \<iOuld 

···q& mUch l~S!il · tl¥m t.rJ..tt c£ x.:!Vliib, and if any XXIXb wro pr"eent in t...llQ 

rao~~9 -~he mttinotio:l VO'Jld· the~'l·b<a le~s t1~n tht4t .<>£ pur$ Dl.'\r!I!b, 

tmt. thi~ lill\S not t~•CfU3~. Also the· ~njugate;d imillc;t pa.nk in t~0 infra-

. m is ·at 6-.fo i-'-, :whereas !!.. non-c~.nJ\:PWd ittdne absorbs ~Jtt abnttt 6.05 ~L. 

!t a~ble amounts of X.XIlb wre. pre$~' :thEm a pealt m" ~1t least 

~ $hetil.del" llt about 6.05 lk should ~--hen.-, ob~Gd, but, nona we: ol>

s:~. ill any ~t the fractions. . T11erei'ore., the ~u:tJJ.~S.um fnixt,ttre is 

~-d ·~£at lmAMi ·95~ and probe.bly ~er. m lllri!Ib. 
. . . . 

. , 'l'be oa;so· .,{' EUlif.OOt8.~$· iS 3r~~~~t!tit lllO,ra eot~iOCt;Jd. In addi-

tiOn tc··tl~ tYc· imtoo~ f~~ z::l'V!!!() (QOilj~t.oo) r:.Jid JO:D:e (~.mca:l}tll-o 
• r . ,I 

. pt.od), ·.,a third ,form iS &.160 possible,· namaly~ ;tne antlr.llne 

Q;lf? ""' ·<.m: = -·o ... l"111 - %I~ - R - Cl 
I 
CliJ 

.X.."C<!I 

\ ' 
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dl.l"G to the acidity of the benzylic h;fdrogen and the .tact. tbat tba double 

bond in this rom is ~lao ocnJugated. llhat was montioned abovo co.noern-

1ng the position of equilibrium bEltween XXVII.!b end XXIXb would ulso . 

s,Pply to IXVIJ.Ic and XXIXc, bt1t.· nothing can be said abuut the equilibrium 

between. XVII.Ic - UIXe and XXXII, except that an appreciable quantity 

of tus latter could be present • 

,. 

aoid, bC$ of t.heery of basio materiel was reoovered. i'i~is amina .fraction 

was converted to the be.ll$etyl Glarivativa, whicili ~ttaa i"ound to oontai:::1 ~ 

cblartne. 'l'he amide was thon twioe recr.(stallimed, but still it oon.taiuad-

2% oblor:L'lO and th0 lllelt!ng poi.tlt was lo\o'S:r · tban that for pure I'l-bo!lZoyl-. . . ' 

dl~tami.'19 • A aarbon, eydrcgen, :rl. t.ro~n ·and clll..orine analysis. chocked 
> • 

lifoll vith that calcuJ.stGd for a mixture of 1.4% ill-banzoyl-R-chlorohelWl 

amine ruld 86~ I.~benzoylamp~tamine. Since hydrolySis cf XXXII, as uell as 

XJtllc, Would .giVe rise ·tp the Jt-ohloroben.zyl amine, and since ve17 little 

· of XXIY~>C should be present., ths 9qu.Uil;wium mixture probab~ ccrl~tns 

~bout 1.4% x.urr, the re~inde~· bal<lg XXVIIlc. 

N-(J;r.C.i;llbrob$nZyl.1dine)-hexab,ydrodelOOtlicxxyqesoxyde~cetylcolchioine 

(xUI) is eveu.l more complex. The tive p:::ssible atruo~ures 1n t.he equili

bri.um iar~ ahqw on the left hand. side of til$ following page; ths products 

rt9Sul ting .f'r().lll the h,ydrolysis of each of t..'lase a:r-e shewn on tba right • 

Structure Y.X..ID!, having t..~e uncoilj~ted imin& double bond oon· be ali

ininated from consid~ra·tton as a majdr constituent. N'one of the other 

·torws, lle'Nw~; oanre discarded this ee.suy.- aucl tho equUibriUla llli..>:-

t'll'e could oo a ~ination ci all £~~. 
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EQUILIBRIUM PRODUCTS HYDROLYSIS PRODUCTS 

::x::x::sz::rr a 

XXXV x xx VIII 

X XXVI X XXIX 

------~--~~--------~-~-



The infrared sp.;ctra or XXXI.and the racsmta are similar, ~ntlicugh 

th.ert~ al"G signi.t.'ioant differonqes, aao..'l aa chan~s !.:1 the relntive iiltell-

s:1.ty a.OO position of ssvaro.l beads. Both the conjugated imine peak at 
. . . 

6.1.0 p .. and the conj.ugated ~rom tie peak at 6.36 J.i. wore reduced in inten-

sity relative ta the inWll3ity of the ~ro.tnatic peak at 6.26 J.!.t 't;Thioh. 

indicatas a deCI>e&lme in. the amount .of conj ugaticn in the mr..lecule • The 

ultraViolet a'bsr;rption 11lao indicates such a decrease, thQ ~tinction 

ooetf.icient at. the m:d.nnt (257 ~ for XXXI ~nd ;.ib rzi..i. fer th~ l'aeO-nnte) 

d~~sing trcl'l 3.3,000 to l:l;OOO •. 

k1wn t.he rac~te :was hydrcl.yz$d, o.ve.r ~ of tb¢ nc::-volo.tile 

. produ~ iaolet!ld was !leu.trttl? the rE~Tooi~:u being ooo.tc. ?rL\S! tueic 

fra·ctio~ was converted to the t:lmida, -which vrae tou:1d tc. be identi~~ 

vit.1 llexah,vdro4~thoeydesoxycclohictne (!I), exoept that it ifflS opti

®J.ly inactive, a-s det<n-m.ine'd by int'rartKl and \ll,tnviolet spea""\JTa -el:ld tbe 

r~t.G ct reaction with per~nmoic acid. 

Tbo . .neutl·al. ~otion yielded a C!"y~Uitte pl"oduat wlti.ch analyzed 

for a ketene ot structure XXXVI! or XXXVIII. The L'lfrared showed a peak 

·at 6.0;2 JJ., wluoh is. chara~rist.ic ot a ennjuga:ted J:eto~. It also ~d . 

ultrli\violet abSorptio:'l ~tma at 240 and 302 niJ. with exti'1etion CtJOffi

cients of 1.3s700 ar-.d 3460:, ratpectivoly. The.sg data shw that XXXVIII, in 

whieli the <ioub.le b:md is a7a(l2a); is the structure. 'l'ha e:rt.inction at 

.302 m' is. Zl.tt1Ch lower in intensity trnm is !lcrm.all;r obsm.-vOO iorl. th suon a 

c1trotlephOX'6, b~t it can ~ cxpl.~inad on th~. bss!Sl of a l~;~rge amott."lt of r1on

oopJ.A'.'lElrity betwen the ·a:romaM.c ring~ the double bond and t..!la carbc~wl 

group. The absorption at 240 ·mF ~s probably d•J.e to an a-ff:!n~.:;turau~d 
' 

ketone system with t~ -benzene ring out of tho pl::me (:tater w.idnnoo uill 
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ohow that the etyrene systom .with the double bend in this position abeorbs 

arou."ld 255 mi-'). Thin ~:Jtllll.l that tb.e ~Jority of the mterial in tb:l race

mate has S~·Ucture .XXXV (muq.h of XXXIV iG praoludoo as it does not contid.n 

a!l ~w.ine: double bond, vrht:ch is fe~uirad aec<'.rcU.ng to the inf'rared spectrum). 

The rairJSind$1" itS eitllq)r XXXI ol.~ XXXVI. A ci1o1.ce between. thaae tl-ro 

still Cfsumct be Jm~cl.e ~ al thougb on the 1::-!'aliS or the avidenec alrea<iy 

discuosad,. YJtXI is prefe~red. 

!kM that tha koto~e· 'PCNII! is Q"."a.1lab1o ~· vi th thQ p:;s:ltiw'l . of· 

·'the doitbla . bond known, ~on'f;·s.raion of this oompot:Jld by re!UTangazri3.nt ... r~e 
. · .· .. :.or · . . · 

paths into ;,~t,ly/ ~ra1· of the oclobicine daarad~tion pt"e<!ucts cr·.an.isf.l-
. .. ~. ...~ . . ·• 

mer th.Greot Would then aettle t:r.e question. of th.e posi t1c·:1 c£ t.!'.1.e doubla 

bend~ · O.ne PAth w"t}uld be oonV$relon o£ th$ ketor.w group into an :uoets

m.t<lo gl!'otlp to to~ hmta~od!!)~th~desox,roolchieine '(IX)~ ~And n second 

would be forma t1on ot ootabydrodSWJthcxyd$SQ."iQ'dOS&cetamidtJacloh.1.eine (X) 

.· b.1 reG\Uction · ot the carbonyl gro~p to a m&thyla:<le. gi"()Up. 

· \m$n the ketone ~Xr'IIII wa.-·hydrogGnated in a Uli~n-c-}VdrcgaMticq · 

. : ~~ratus W.. th paU.adit.mio-on-omrbon tn ·ethanol, ene mo1o · o£ hydl~ogen \·.ISS 

e.bs~oea 'and e htgruy crystalline alcohol (XL) was obtained. Xt shew the 

' QH3J· 

CH3o. 
JH 

., 
.Jet· 

. ' 
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' .. ... .. -. . ,'. . . i .'. ' . ·.. . - :; .~_ : . . . . . .. ··_ .. ,.. . -· .. ,: - '• . . . . ·.. . 

. - va$ matte .• · .. T~ '.P~·lla.Q: ~ tten aaqG1JlpJJ.sh· }Vdrog~~oly~la .vi~]l:. 'l!t~m.a~·. .... ' 
.· . /• ._· ... ' •. l' •• · , ..... _- .- •• ·. _.;.~. _: • - ' •• .-:' .·"';-,' ... -._-• -~- _. __ ;· • .;!"-!;: -... -~-- _· . . _-:~ 

e.l~urtfhydr~~:.: RoweV.r,)lo .. to.yla~.:wli\s· obtained .. whsl) ·,~bEL ~Et~ctiOh_ ~aa ·~ 
• '; . r ~ · ,'>··· '

1

:, •• -.:•· • - .<. _ ", .. { 1 '~ ~-- ~: '. ' '·, • -~ •• ~ •••• ·~;:,.',' • : • ";';.,.,, ,. 

oarriSd ··ou~ at 0° ~ 'the al<iobGl he;ng reeovered; . No atttltntpt .Was :·me.de. to. 
· .. ·, ~. ,· ·; · . ;~.'r ·. <: ... .... ., -.... _,,:~ ': ~- l·.· ' / .· \>~ .> :~"'·. • -~."~' · .. _.;.· ;! .- f· ', • 

carry~ out the l'e~tio.ti·.~~ h1~r ·t.e~:ratures ':ror tear."·tha~ ,4~aplaQement:· 

ot t~ ·au;llo,-'tO~yhte with :o,hlol'i~&)~uJA .. ~~o~~, ·: ·_ .•. ···.: · ·· '! • :: ' • 

_, . : '• . ~ .~ .. . . . . ~ . 

. . · ' '. A Wolt£-Kishner re'chiotion of t~·: ke·~ns · ~. ~~ · atte~t.~ ( £olloW!ng 

:t.he' ~d OQM~tio~.: $~ori.bed by: Anders~·~ .. w~~· c4) ~··· A~:::~t~~·:.~JS~va.P .·· 
'o ' ·::. ·, '>: ', ·,'' ~ ·, :' .·' t,'• '-·<.~/ T:' ,· ' ~M ·~-~--~~---~-·:.<:.1.'• ,-~:: \.:.':, ·. -~ f, 0' < 

occi:~a:during ·~hS reac-tion, the .produo:t~vae remetby~~d cim.'~~. ~iJe':¥O:t,lt><lp.·.: 
.:.· . ·~. ·:-~-~., -_~-:-" ' ; .. · •. ~- ·_ -~_-"' ·_ ., '" r. ·_ •_· ·-., .. · .. , / -~-·-_:.·:~.:-~t~~'.:;--. _:· .-·~ ·: .. : ~ .. 
. :; A prod~t WS.f{ isolaiec(l,n' about~3Pn yield &fte1' o~.-togl"$.p}?$~;;~.-nta. materie.l 

. -- wa~ then su~iim&d. to~ 'gi~~, ~.'.'o~ys~ili~ pt-~duot. 1n{~~; analt~·i ~~~ctly for 

. ~o~litd>"o<Je~~~~-$~0~b1C~ (~~)\..i~.~:§Ji~~-"". H' 

. vith lo~ {_ max,:3.~~:~~· '!fbe ~r~d abso~ption ~ape~~. ~··~:,:'~~h¥~~ · 
' > ' ' , ' ' • • ' J • , J • • ' <' I • ! •, • ;:;.·· ; "" •,:, • .: ~·, ... 

· dit;f'erent. £rom· that 9t ~- oatab.vdrodemetholqdepo~aaoetla;!tl~qGJ.CG.i¢':ine 

... 

. · .. ,.·· ... -~ -_-.. .-. ~ .. ·. -~~.. .' .·. ·. _:.... ~ . ~ ·.... . . :·~.: ·. .... . . . ;: --: .. ~/ ~-.··~:.-.... · . ..;~. -r·J, f•i • .. -

prodUced !J&.the~ Ho~ pa-th.· . " · . .. :: .... : , ~ ·.:,' .• · ·. · 
· · ; . · .. _.: :, ~> ': ·· . · ·' ; : · · · .. : ·' .:;)~~: ;· '7a(l.2ii)., . . · · , ·. 

· · AssUll'ling that the WQll'f-Kiahner pr~duot, .il.l tbe pure 4< ', :. ' oompo~d,. .·. 
• ' .·>, : > ' ' ' ' :' I ',_t:·: t o ' ·_. .' • • • :/;:' • o ··~'·,, '' ~·~, ~,, ':~ .-..: ' ... ' : '• ·-::. • ' -~ 

':then tm ... lo\1 extinctiOn caef1"~cient ·(6)00 as oo~apatt"ia vttn\tl')e -~',60Cfiisi.tally; 
. ·. • .. '~··; .··. ~.:. r •. . .··:· ... . : ''~ ;· .: .. •·:'··, ·, :~ .. ,·· '.· .• .. /,:. ·, ,. L :·, ·. • • 

. . :obeen.-~ :tor· t~ cqm~unds in the de~adatian ·sequ~naee) · ~_,: ~c;·u·~~t''s~l*'ls~o 

:l:£ ihi~·.~s:.~tte,, t~n. ·~ HO~ pr6duet.·ia, t~ {,;12:.F.~1lo:t~>~~Qri:the:.,othe;~ -

.. "c. ~";' U.. ~ot ®i>ld .~ ~--.~· Ot .117a(~) al>i ~: ·~~;*· -Z J.2a . 

~2 ,~ ·is _taken ·as. abatJ.t the; cc;>:rrect ·exi)mctio!i coettic·~nt· ;to~ ·~t»· ·,.6 .· ( . ) 
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· .' ratea of ~t;um v1t.h",perbiani'Oi.Q, aald, the te~Pub~tttuted coi!Q'Oul.w::-
. ·· ·-7a(l2a) '<·: <.'· ·' . · · .. ,_,:: ·: · · · · -· ..• ' . . .· ·.·. ·· ··. ' ... , 

· · . . :.~: .. <A . ) ·:·~~ _,ifbe· ·t)urter.. D,ete~tion .of: t;~ ra~ ·Otirve \toUld tben ., . 
. . ,..;' ",':". -~~- ,·::- . ~1·· . .,.,_j :_·.·"":. _;·: ·::· .. .--.· - .·-. ·_, _.' •• ~-. _ .... ,i't• :·~---~-·.- .. : l-. -~ ~··.,. • .•.. 

.. . . . . ·. · ~~,~b$tool- PF):&ot .tlli~: is ·the ~aae·; ~ if'· so·, ~ben ~the ·n.~.~n:·oouJP be .. 
~ ~ ~ '' . '• _: . --: __ .:;.,.,. .· __ · .. · .... _ .. ·~-~:.' .-~- ·-'-~'l;_· --~ --~-- . __ !_~ · .. -. ': ._, ·.. . .• : ·.' .-- . . -~-·~ .. :-~.-- ... / ·. ---:.·.:~- .... ·.... ·_ '· 

.. -:: .:~:.: .· ·· .. _:,stopped ~n:e~ ~be pn&·compo~ had reaotsd •. :~,e~ o~ 1:oi'JS~~--~ 
" " ... · • ;~ .~· • •'' '· .. ' ' ,1 ~"1' "_,··, ,.. .. ~ ~·, <" j';4.~",••,' 

4 
' 1 : •. t t ., '~~~·, -;•:: ~· • .:. ·~:r • 

· .. ;.' : ,. ·'~~~o~~~.--~-~?~~tt.· ~tn t~ e~. _ob~4 ·(.rom·.tb8_ ~o~~--~~t • 
~· ::·. ·• \ .. __ ,1 __ .•.• _ • •• ;) ......... ~~- -~-;·, __ .• :·-.-· ...... ··--·,.~--~-· ....... _ .... : .•. __ · •• · .... -· ._;. -~~-· -~~~~-'· __ .. ·_ ~~· -·:· ~- .. 

. , ' .. ~· 

'' 

.. : .. · . 
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.. ~- ....... 

',. .: : ·:: '.-.: '; Ano~.~r: .. pj.th to .teP.JP~· ttie. ,oxyien;·vould·;·be oo~:v~reio~-,:~f the,.:ketons: ... 
... ,l-_:·~~ ... :;_~ -~~-:_. (: ... _· __ ;, ·- . • .. :·.,. .. ~.-::~ .... ·. ; . _- ..... ,. ..... , .. : .. _· ·-:' __ ,._·: ·:~'.'-).,..·• ; .•••. ,. \ ·- .. .' 

· ··--~tQ .a:.~t.h¥1 lltiilrcaptol:t'~llo~d ~bJ &sulturt~'t-1ori':\fi1rb ~Y~ nickel. .. . , 

.· 

: ·. ~. . ; .. ' 

.. . ,' • •, . ~' • : . ;, . . . ,_ ·. ·_;< . : ' : ~ .• . :. :. : .' ·' ;_. .. ... . • .. • .... · .: .. · ·\o •. ;;_ :.. ' ' ' . ; ·. • • ... , 

,::One .atte~. vas: •de tq pre~ ·~.--~rc~ptol .ti'Q~ t~-'1~lb!rto -9ompom.ld. An · 
• : • ,• • I • ·~ • •j' I • '' . 4 .... i /,'~ .. n, ..... ·.~. ' ., ' ···,~""·~..::··'','·,'- , f: ·~~~; ~ .I~' •+ 

·oil: was ·ob~(f, wb1~b .. apps,re.nti;1 w~b :~ de:s~_d._~d~o~ ae t_~ D.a.rooey-1_ 
• .( "-.\ ~ • ' • ' • • '> • ~ > •' :I '. 't- ' ~< ·,~ -~~·, ~ ·'~' ~· ~~ .~ •,.( ~ ' ,' ' $ ' • 

band .at· 6.02· f.l: was no l!>rcitr ~·P.~ ·in .the. ill..~~d: ·~PE11otrum~ "No -turt~~., 

'!PJ'~~· ~;~-ith tMa··,...~ru.i,;.~tl»u&h t~~~~,~~~~~4~~ 
.. ·.-~:-~~lw,a~~--~~~~~:··:·1~~b6~~-· •?·, ·::-: >".·:·~, ::.k:·:·:: .· ::,:'.~._::·'!·P,r:: -:.:'-: -~;~ ,·· : ... ~:· ~ ·. _· . '":· .. · · 
. ..'>· · · :: ~~;r~ -~~;~··of ~ag.~n$.~~l:la~'·.s&e• pr.omitt~,.-.pn -~~,;.,, ~t: __ JAmst, 

,," : ... •. ,,... ., · ... ·~ '<:.';.:L · .. ::_ . ·~,, • ·'!:_ .. :·~.~~,_<' ~. • . ·.· ,· .. ·.,~: ·;· .... ·: __ ~.J··:~'. ~"" • .-:-·.~ ... ........ ·~"~-~- -~: '':.;. ~-

_,<. -i~,o~\!,6rra~ ~~-the~~~ .. <~:~!:l)· i.nW-.. ~;:~r,rii~~P~_,acetumi~·-:. 
• • ., : ' • ;.. < • .. • ': • '•.r • . • -\ • " ~ : ; ; -f • • '!. i .-.. : ( : : : . . . ::-., .. _ ~ - , ' 

.tbrotjlf a. ptJ.th th.Q.t .pr$~l,y 'WoUld 'not· s.ffsGt':.toe· .d:Oub:l$".b'Gild. : -~ miitthod 
'~ .. : •• • ·~ .... '.: .~.-.- '·,·~~ .~ •:.'_:, • ,,~.~ • .·.-·~ ·,,_'·.· r .~··::.:.: ... -j;:·, <:·r-··'·~,\·;~·~:· ... • •:·•~!>~:: \'•' 

... · · .Qf a.Cc~~M~~- ~hL~ ·wuld~~-.f~r.tion of.tbe,oXim·:'ii\-:ll-'·~\~fc· .. ;~·a.iilift'·.: ·.' · 
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>. -:·. ,::-_~ .._ ... :..----• t~O • _ _.,R ~~ '.-·< (''~ ,,. ·.-.f~··,l ·~~·.'l .... ~~"'t"' :< .. ;::. •. ~. , .... :. ,(·._., .. , 
· .. ·. · J.~.g •:fWi'c~) ro;uo~a.,b}. ~au~~n .i9 ~l;lG-. ~- {n£aifi\iw.ifi;<~l3llaii:f :con~' 

I Jj 1 ·~·,•," "'.- ~ .,:;._'·;·.~- • ~· ,·~ ... t:-\···,~,·~" • .:' ~ <~·.', -~.,, .J-. _,.. ,: •.· ...... ·.:,~; ~-~ .i.~ : \.'',~··, · .... , ,""··, ·?·,~,-:, ~3 > ·.< 

... 

.. , c4~1>ll$, ~!;i·n~::·~iWn .~ -~ohoi): ·and- tnen ~tY-ltri.i<)i{~ith :a~tiC·:·arxl\t~- · . ~ _·· 
..... <·:-~...:.·-·. ~--.-~·.· .;·-~ .... · .. ·:··· .··. -·.: ·~·' ~ .· .~ .. _, :."~: .. ~--~ ~ ... -~~::-' ... ~·: ..... · ... ·· . .--·· •. " ·.. . ' 
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lind. tl~n-~- ~\~bs.- ~e form ~~a:~- of·o~ur,se; be '~es~c;~.:~_.;_AP~n~lt. ·· .... 

the ivdr<>~e~-~ke~~-r .did n;t ~- ~~~:~:~-~:;~, ~: ~~®~~ ~~~-~ .. ':· · .. ·_ 
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was "l"Eico\~red. :··willi.ama t.'&_s:~~::~~ :enec~. tr~ · race:n.tSe.ti:ion·~ · rA:wver t' b.Y. ····. :-: 
. . ._ . - . ·. . . . . . -. -~. :~r: : .: . _;: . -. _- - -!:.> + •.. : .. ·.,~· , ,. ~: , • ~ - . 
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remov~ tz·om· tbs a:mphetatni~' by tt'':&haP~ d1Dtu..:i:&tion. ' · · 
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·· .. ·· . :,-, ·: .. >.::~;·_· -_·- :.'J :_,. ~--" . , ~\;;<~· "::;~~~~;0~.:~ . ..-:~·~:.~ · ::.:-~;~\:;,:~fF ~~~:'·.~).-·: ·• ::'- :_ · ·";~ ···"7::: :;. ,,',·; -~·:··J··F ~·~:, .. :;· . · ..• ~:<Y!-, ::.·~~: 

~--:· .. ·are: not· very~t'txoit!rlB::Ot :pr.Q~~t!•.'as;:tar as tlle;:~tbetJ.c, problem. illl: .. ~p·; f.\·} ·:.~·X .. ··i>·. ·~ 

Uo~~~; .. : : ·, . . : •• \ :{::' :;f~~;'~~~t:"(~~ :;;_ ,r .~; ;r: :::~:;-' }.:·•.t. ;~\ ~~~:·~:Xf{~:;;;;;,Zf:[~t'N 
··t:'Work dhecte<i'·-~~ij;,;.tlXi·-·rt~tlob·ot~.'tfs-: ooiehfoh~i' r: ·. '".'1:l{i~-~'\·~~·, .. ~:\>,~'~:· .. f::<-:;. 

· .' .• :. :·:: .<:<:\: ::~~-~:<~:-·:{.Y?.{-r~:,:•"~;~:-,/: ~-.-;"-'-.}~· .·\·. -~."·<:~':;·::.{~: ... r_ ,<.::~:~~·:,~t<:.:~{:;~i'i~ :/:::r~~ 
itielf aEili ·'be· o~ti~~ .. &:·t~st~-~~:-.t;~~.,~~r<:tn- 1<1hi~li:· -11-bt.'~~tl~e_ ~ibas;, ~:) ·~~ ~t:'<>;~T~·b 
. .. . ·- ._ · . _ , . ~·-- . _. ;~,·. ,. ·_ t~.:; >\~\?~'~\y;~:~~? ~- :r~:r-:: ,.:' ~ : ::· .:~ ~t.; ··: --> .. ·> .... ~i·; ·.\·,~~-C/ .. :. ·-.. >.-::::-:;;:~~.~~ 
-~:t.t.i;UJ-d Qr. f'o~d. :- ~--a~s_t;'a'llc.e;:t~rtlj)t;a,. e.sr• -~ht; b,e-.,~eted·; ~l$.l~-:-.,;r.;.:~.;;,;;c_ · · -~\''·+J~~,J 

:.f :.:· .... , ._ .. J·,*'·:{ :;.>·.::;~;~.:- .-:: ,_ ····~···,.:.~··.-:~.<:'·_: :: .... ·--··:·<';'·"· .. _p/;:,; ...... :~z:;:·: ::~·~>~'):'>;~?,*~ 

, . ~ ._;,aro~ti~~A ·~~ -~s::-~·:';~~~-~~~-~~ f.~~~~~}~~,.n~/~~-:~~--:-~~:--~~~t~·~ :::,_,·~ij~~f;t~i~ 
·' •.u.ta ·this. ring oqn~d· .1\\0 -~~b$~1: -~~~~~- , . . • _ _ -~·:, \,.:-.- .•. ~:.\ ~~;.~-: .. :-::-.s:·ji:t\~ 

>"•~ ·~ ' .. ;1:4·~ •• ;j(~~ ~ :, .,.~ 1
; "~ :,.. t\4 . ..,_( "'~ ~ z "';- .,.<:~"' . .,.'r;."-·t. .',;..::;;=".!: __ :.~""~;·~ .. ~·~_:< .. ~·w:'·;..~':·~-·~{:i..'.' .. (;-~~~~:'l 

_~;ii.·;,·, •" ·:one· ma:thod· of· attaclclra.4 tO attach -~bstituents tO''.a be~sU'bi~~:~: .. :.::;~~r;.}'4~ 

· .. · · ::' \· . ,'": ·.. >-:· :·' · -. · · - ·,,:·~;"~·~. ., _ · ?. ·:···?~·~~~.:;~/~f·~rf~J 
"" ~ . ·~., . ;r,;. ..,·~·:r ... . 

·'-- . t:l~, .. , .·~ ... :.\. ~ \ )~ . ...~ ·~t 

:- .. 

;-." 

'· .. 

•. 

"· i 
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1 • • • - j.. • 

de~d. ~phenyl~~'br~~.:v.ith d~~liyl ·~taud.~l<i,tlate. ·'fllG 'pro«tJCt· ·, .: 
• '• . ·:: .. ,, ' . . I ' ·• • •, ' '· ' .:, 

w.s then. ~o~ci ,mld · dec~~~late~ :to:·:gf~ y-plie~J.+wn.t:2obuiyric Aoid • 
. ' ~ • ' ··: <I 

.. Mta~ pr~tetrtion o! _ttm ·~·-.group· as 't~ · ·phthta Ji mtde , the chain vas extendeci . 
. - .-. . ; ·- . 

. . 
with an Ardnt.-Eiatert ~~-?:n:. Tbtn · the imide . wG.p · hydl-olyzed, .the· amine · 

. . . . . . ~. . ' . . . . . . . .. ~ . . 

ioetyltJ.ted Md.·~ :~duct:~r~ ~io,ae~·~ to gi~e ritii;' .· .. u~ver' whtlln an. 

·. identical . ae~ies . of ;~ax;ti~~· 'li~s t.rie.d . wftn: 2· {2 i3 ~-tr~thoxyphecyl) -2- . 
•· - 1- " . - . . -~· .~,_:.. • . ' . • . - • . 

. bro~tha.ne'. none ot ·-~·. oone.iponding al:llino~alc.rie acid. cot.Ud ·.l;l$. ·ob~ined 

fro!il t~ AJ:ndt-Eistert·.~ae~i~~~ · Even· if -OQnditi~~~ couid -~ ·vorksd out to . . . . . ' . . •' ' . ' 

$et. the aaid~tl 2 ~· t4~~:uit~.;.7-aoetarndobe~suberone .. (IN III) t on tba· ... 
basis of. tr£ \~:t;k · ot .'nar~r · cmd Horton (43} ; this compound \iov.ld probably · 

,, 

. ·00 of littla val~~ as. a precur~or to ao1ohtcine compOunds~ . 
. .,._ ; ~ . ': . 

. · · · ,~~p(.r*-. and ¢~1o~ '(ID:l.)., in_arreffort -~ _ci~ent the raduoed. 
' . ' . ~ I 

. '· ' . 

activit,. or 'thei -ofl.r~l in the substituted benzosub0rones' navt\> llt"ePe.l'ttd . 
' : . . .' • - • • . . ; •.• !,. .. • • . . • ~ ' ~ ' . 

. . 2 ,J,4~trf.~~nti07tils~pt.ll&•~b..o~· (L!X). Tl:Ja~~ started wi ~ J ,4 ;5-

. trim&tbdxYOO~de~~ and after SOYO:t't\1 f)tsps. prepa;&e ·y ... (2-cerbo~tbyl .. 
J,4,~~ilzletr..oxypneey~)_.;.'but.~o. acid (LX).~·.· Thia compoundi as· im <Umstey1 

· : ·estel:';· \l~s ~~ .. oycli~d by· too DiGc~,mnn procedure t~ giv~ trx. ·rrx ha~ · : 
' I ' .( • • ~ ' ' • • ' \ • • ' 

aloo been. prepSred · '(4l) br/. ~ Nd®tioll. Q£ ~U'OiaJ..Un ~txaiooteyl Gth$r. 

.. (LXI) •. · AlBo~ 'tr~· cot,T~isponding. ~tho~latect· e~~·,be~relohept~utG~ 
. r- ·• .. . : ~ . . ..• r.. . 

,· .. 

· Q.;.one (LIII). has ooGn~-pre~d ·(9.9), presUlllii1bly as a ~o~l comt>Ound.';. stsrtins'-. ·· · 
. . - . . . . . . . -

I .I, 

ever., nQ i"urt~r. wo~k. bn ·t~se compo~4s b&s been repor_ted ~ e~pt by. CEUnpion · 

(ri) -.~hri tree.u.td. t~ :e~ci~~. 0no.kte of ~Uwit-h y~~omobutyry~ ,nitrile.; but 

(tia no i\trtoor work ®· t~ Pl'oti\lc~ ~ ~ ; 
. ' 

Another a_pproe.eh to''tw J')r.ocieni is attaching a pl;'C!ormed c ring ·to · 
' • _.~> ~ ... • ~ I • > 

·.ring A'.~ then bu.:udi~ u.p tr.ri4: ijJ~sl.hg ring I:h G'tits~l~ (51) t..~ted pbet~l-
• ·" ' ··: . '• t ·< ",'• · I ' ' ' ' , ' 

dia;~t~1e "':ith cyclom::~~ to e;i~e 2-··pheeyloyc·lo~p~r.one, (L.XJ;II)~ ·. 
' • ' . "' • . • ' . • ' ' • . . • . - : - .I -- . • ' : ~ 

... .l •' 

••• -l 

-·~ .· . ~. 

\. 

.,. 



. ' 

' . 

This ketone vas then reacted with bromoacetate in a Reformatsky reaction, 

· dehydrated, ~d hydrogenated to give a substituted acetic acid. · This acid 

'ti~S then chain-extended,&.nd ring oloaed to give ,._ket<>--5,6,7,7e.,S,9,l0,11, 
' . . . . ' 

12 ,12a-dfJo~obonzo[a]hepte.lel'l8 (LXIV). This represents the first . 

re~orded. sYil.the,is oi' .the oolchiome ring s:rstem. Qutsche and Flemming (52) 

synthesized the corresponding trimethox;:¥" oompound (LXV)., starting vith 

2 ,J ,4-trimathoxyphenyl ma.gne sium iodide and oyoloheptanone. The alcohol 

formed was dehydrated, the olSfin reacted with perbenzoic acid and the glyo·ol 

re~ed vi th acid to give a ketone corresponding to LXIII. . This ketQ!'l$ 

was then oonverted. to XLV through a sequence of reactions similar to thnt 

· used for ·LXIV. 'l'hia last sequence then gives the oolohioin& ring system 

containing the three .methyo:q'ls in ring A, vhioh, alt~ugh still far reraoved 

·from the goal, is the oloE~Gst anyone has come as yet to the SJ1Uthasis of 

. colchicine. · 

Gutsohe and Seligman (53) have. ~t~sized ring B containing too 
. . 

. a.oe~liarsido group as present in colol'dcins. J. Stolbe oondensation~·betwen 

2-pbeeylhoxanone and dimGt~l succinate: gave a :;tuhsti tuted succinic ha11" 

fitster, which w~ ring oloeed to the keto ester~ LXVI. Reduction o.t ·the . . . ' . . 

. ··keto group t Curtius d.egr~tion·, anu a.oetylation of the resulting a.'T.&ine .then 

gi V'es LXV Il ,- vhioh contains · tlie compl.e te B ring. . Although the authors did 
' .. ,(;"· .· . ·.. :· . . . 

.' not .me~ion ~ything about att&IJlPting. the Stolbe oQndense.tio~ with phenyl-
. \ . . . . . . . 

oyolom~tano~ or with metbo,cy"lated compounds' thel."e .does not ~em to be any 

!f!.ar4.Qri reason why these also would not work to give tbe ,methoxtlated A 

ring and t!:s seven-membered C ring at the same titna· the aoetylated 'B l"ing is · 

•' .. · 

Gin~iberg and Pappa (4 7) con<lensed ·phenyl 11 thium .. apd 2 ,3 ,4~trimethoxy_: 

phenyl lithium with _oyclohexanone ai1d oycloheptanar..e !!md t.hen ~llniine.ted water. 
. ' : . . ' '. . ~ ' ' - . -

from :the alcohols. to~med to ~ive p~nyl~"" and tr:!.methox;ypmnyl-sub~tituted 

cyclla olefin.s. - The o:Wtins were then trea:ted wi,th ni trosy-1 chl~ide &ld then . · 



··. . .. , 

.. 

. . . . . ~ ~· . · <:<~' ~;: .. ;~: ·~ .. ~: t~:-ilZ~i 
• '•' ><' • .. 6o. \_- . ,; . ... ., . ·~~.!~:-·,..-·,.; 

" . ' r • ,, ' • :, .'·. :-' • : • ' ': .: .. :~~~··~;:·: :~.-~:i:11i~i~;i2~ 
w1 th .WZ:i<lille: to ellndnate -~~.rot;hl<?Z'iQ:'ltc~. ~. 0~ :.~;~Ji:.~~~~~:: ~ ~ <~~.~:··J~Jfa 

, " • • 1., ~. •,' ,• ..• :. • .. , • I"~ •• _' ~.' {~~;',>' ,:.:.:.1"~"~:!_,~:!,:-.,of~r\!:~:~J~; 
hydrolyzed. to gi ~ ellbstitute4 cyclic eriO~S: ·(~-Jg. ; · :Ii\TI:CI)..;: :;. 'l'll&$.·1E4it-' r?:::,.:t: 1~' ~t ,?.;c:5i::~ 

.. ' . . : •.. • : '.· • • \'. r,•.' >.: ' . . . . :>:. . . . . ~···. ,';~.: 0"' ;:;_'>;;. ~;: ::~~~·'k•i:.~y~ 
th:re~ . s1;eps ~ked fo~ all c_ompo~~, e~l?~. ~;.tl~ :;Q~,~ ~~~se . ~t~~ ~p~~~,;~~~~: .. ~' ~g,J~:;:~;i:f~h~l 

• '."" •.• : \ :.~. j _, ·' • '. : . 4.. ·. · .... .- :( ........... ~~-· ,.. ...... ' "t-.·-~-i~ .. ~ 

to the. ool.ob.io!re A and o ring$:, .tr;tmet~,qptlenyle~lobe~na ~ :<·A.h$tl:ie.r.:.: ,· .. : • ? . .-·., -~,.-~::.~s.~:~:: . · . ,. , . . . ·.· ·>: , "·· <_"·v.: .. :.t ' ·, ·, ·.":: · ··:·: · ..... · ·· ~-... :·",.~··Js~~~;.~,: 
a~tempt (46} 'to pl"ftpare tXVJ;II-wil! t~· ~i.<lfi:Oth:o(·2~J"~ ... ~:tlie~l-t~he.~rl; ·: .>~J;:<;f.;.· f~: 

. ,. . . -~ " .· ... ··~ :' ·,· .. ~ ·'· '·. ·· .. '. ;: . :.: ;' '' '(', .·~·.:~·::.~y~,.<it 
·r!l!'lglli3Si~ l)romde li~th ·cyalo}Jop~"':;J.:;2~~· ·~ ~n '",1~1;1a:"t!io~.:.o:t>,t.,~~ .. ::·<·.: ·~_;>'~(\':,;: 

< < 0. ' < .~ ,.,_.., ' ' ' ' A '••'' •• ··, • --..: • < '•' ' 0 0 0 0 ': l. l·, .. ;if~~ • '. ·:(. -,~·::;~~~:f~i~li:~;~-.J 

hytiroxylrs~)~ io~d~ ·. ~ve~·, t~ e~~Z~~.:.~~? ~1€l~n();~::&~t,&J.~~f-~t::·;~:~/.:~~J~~ 
did. it .t~ metmN'"l iNUP~J.wer& •~n~. ·.l,xVI!~ .va.$ ~~d~.tn'--~ .. y:teUJ> :·.:•·,f,.-: .. ,iJ~~~:.~~ 

' .. ·. . ' ' .. _ ~ '. ·' .. · ' -:·,{.~ .... ":··:..·-'. _·:~· \ .. :··.: ,,( ··._{ .... ', .. ~.· .. ·,~.: ... ·.:~:{. .. • .. \. ... ::;~ ... ~---~ 
b)" the' eellum· dioXide oxida,tion· or )}.. {2 t3 ~;...tt-~·~wi):~lo~~-n$-.;.; ~ 1i;~;([~~{~1~t~ 

· . . - . · · ·. · ·. · .. ~ . · · · .. · ·. · · ··. ·. >': .· ):;·:·>Y'>>· · >.-:: _::;::· ... ·:: )?~·: .'.~,.:r1~ 
.A. N'ichr«ltl. condanaation o!' PtVIII '4th' .. ct~t~~ ·:~~Wi';t?ll1?\led .fr/ · : ·· · 7: • r>-''-t- ::~~~~::~j~ 

. . ' ' . . . . . . . . . ·. : .. ; :: . . . ' . . '• : .~· ,' .; ~ .'· (' ... ' ·. ' . .. ' : :~.)~j• 
hyd:rC?lysis , decarlmey'la~i~~ ·.and rL~ .. clqe~: ga~~· ,t~: ~~~~~~, ,,P:~l.i· :·:. ~., ... ·,. · ~i '"(:; :~::/'~~i~;~ 

.. ' • • ' .·: ' •• •• c ; • :_~·.·~ :"· •• ·.~·-;: ~-.·_..;,··'"-~.-.;:;~-~-,::_ •• ;·: .. :_:i~::·-·. ~·: .. _.;·~··-~~~~~~~~:~~:.t{t~ 
· Bookelooide ~Utd P~tnni.ngton 1(J;2):,oot~41:«1 r.1,;na~:/~. &lld.~Q. ~~~:;~::-.. ·, :: <:~·:r~·:t~~~~}·~··;~ 

.. .._" . . . . \ , :.:.. . .. .. . . . ·.:,.;: .· .. '} . . ·.~-t \ l ~: •••• ~ ,.kl.>·--'1;~~-~ .. c .. · ~,·J 
von· Pecbilann: aoumari.u condensation;·: Eteyl qi~~~Dri<>~:~fl~~;&lte<· ~ .: :·.' ~:::~f;~~J~:\j~~ 

• ,.. • ' '' , ,. .. ..... ~ , •• • " • • , J..• , <.'' ~ :r~~\ ...,.{i ;,~~-'( j1 

condensed: 'With tl:e v;roge.llol _aeriva_tive·; ;Jo(:~ itve'. ~ al:t~st~.t.~~d :}'O#r~.7~~j·~~~v.~~'~i\ 
. . .. ' .. :·. \ : ··.: . . . ... ... _ : .· ·.$··. ~ ~. ~.. . .~ .. ~:./'Or.:~'~\·: .. ~?:o/~~ ~~~': 

WI.- . ()paning 9£ tm co~in ring ,.,:tth dimetbyl-!Ulfa·w~ ~:·esteri.fJ.'CatiQn:' ... ·-.·,:!:~.;:.::tx:!· .. ·"., 
~ ,. • .. ' ' '.. . :_ ~ . • • .•• ;""l ~'" ~ • • ""·. :~ •• : .. l:_.-.-~~., ~-~: · .... ~ .. ~:-~.~:~\)~~~:~; .... 

of t~ :resulting 41baslo aoi«, tol.l.oWEtd ;w piec~ ?ing ·cl~wre''gave~·::~ ~~:,~:.: .. }~~:{:~::,{~ 
. . . • . . • ! • ·, ... ~ ~ . ~~: ••• :_-; ..... ·.'; '.--···~ ,, .• '; • ·.··'' --~~ ~· -:2,~~<~<-.~~<::_~_~; 

ket.ono LXXII. ~.Plan vas to then eonvert.tij!j:,onl:'l'J.ODYl:group:.~t6 ~,.-.':<· ·~· · .. :; ~.·,.,.,·:::·.~: 
. . · · · .. _ .. ~_,. ;. ~ ·.~ _·::t· ·J }:_~~·-.-:/·:<_:: .. ~<~\··~: .... ;.1 ••• ~·:~:.:---··:r~,A~\\-~-~:·~···_:~.·.;; .. ;~~~t: 
acet..a:mi<lo fUnction. However' "'han tbtl aboVe sequence ·o.r reactii:>ns ·•a ·:tr~d',: .: . :,..:,)J:;;~· . . · )~ 

·: . . . ·.:. ~ .f' ;" .. _-~< :· '~.:.· ' </·:\;:~:;··:~:·':;~;~ 
~i th ethyl cyc;lohep~ooo-2-oerbo~~ie t the O()~n. co~~~~ic¢ t . w~~I.!P;_. :: ~·;';"::;C .. ·:~.~~}·~ 
·should he.'\?$· produced I.XXlV s would not ·~. place .. ·• An .~!wniliie ::·t-out.e: 4 · ~<\~;, ;:,,,. ' - ,,,·:: ~{:~~j 

• " • f , ,:,••., .. .. 

0 

0 • ...... "":~ "!':~-... ~ ... ~< .. :·· ... -:~;,"'•:~ ""~ :···~.~~ ,· .. :~.~7'--\~~·~:.-:~•,.;.c~\\t.,~~./~~' 
LXXlV was to condense ethyl cyc1Qhel?t..anone~4-:-car~lt.r:Ia:f...S.\i11~;"·#f)ga~l·,·,.,.: · '~:>:~'.1;:. ~~~'-'·. l 

' . ·• . ' . . ' . ·.\ <~ '. -. . -.·. t. ~:;.!': ~ > ·.'-"\; ._,· ·. ' l \~: ... ··1~ .•. ~:~~.~~~~.:,. .. :.~~-~1.~\_~--

to give I.,X.XIV in gooa yield and then tC;·,aM.tm, propiori1o-.iaQ{cf're$1due• .,;',·~ 'V.<':·:;,i~{ 
. ·. ' ' ' "," :: ·": .... ,,_·.1 ___ :i ' ''···· ;,.- . ·> ·.· ... c.. ~_. .:i' :··-'_ ·.•· ~ .. ).~_ ~:~ .;· -:·' ::;~:\. 

eve~, using too oyclor.exe.none analog of ~UIV ~s.:e!. :~~el.·?~~~,-t~:·~·~:···.-:\:·~\tl;· .\· ,:,:": 
' • • • '·.·· .• :' •• -- .. ' ~: '·.- ' _·.J._ . • ....... -. ... · ..• :.;,_ .. ,,\· - ·.,j ,"l:· i'· 

author~ found th~t t~ oomp-~un4 would .. ®~ Slib~t&t~t&·;. e~~t·~:.~~'·.c~~ .Qf~.;',:':'.'::,:.~···· ... ~.':;,. 
. _·, . ' . _~.... .- -.~:-)"' •,' ._.·; .. _ -~ .<. --~---.:·· ··::.\..,.·~->-->:)·' .·.1-./~~~:~. >:7-·i·.~ . ..-:t:.~~--~--~-~, .. 
trlil dl.&isen vinyl ~ther rearr~•nt vhte~~sa~::l~ •. 'tio.i<M., .tl~.~Piil'..·>·~f{ .::· 

• , · -~·~ ...... , · ..... , • .• :; ..- •• • , • -~ ;· r _~:~· •• ~i- :~.·r:..:,..·'··~ UIC'. ,,..,' 

oouJ<l llO t be oomrartod into til& ~s~d Sllill,, . · .. · , . ,, .· . . '.' ' ·, :' ,; ' .· .· ) ' ', t.; , , . ' (::~: 
In -all or the. above re£12!ret\Oe.e, _ring·.~, 11f'bi!ln: ;o.l"'Dill~;..· ~ ~t tf'?~~~~'l•·<· ... · ~r~·, 

---...-.., ........ ....-----.-· ----...... -..-..· · ' . ·' · .· ' . · .·· · .. ·' . :~r·) .. ~},~'>>~;;;~~;::3:_.{l 
rn. ihe ca:ee ot Ott (Uld 'l'a.rbell. (9.8, l)J)j • ptoposlid. ~nc;ie: ~4~ : ,\_.':·t~:,Jl~\ 
have produced a tropoloid C ring·, bil.d. it worked .• ::.\·:~. · .. · ·. · .. '''·:::~~>:r·\•;~1', .•.. ~- :..::i~.:,-j 

), ' ·, ~ . , . ';·. .. · · . ~;. : :r;·:~·,·.,~~y;{;~}S:ff::~~1 
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CH3COO 

c~ow; cH3o-sg0 CH30 

~ r CH30 .& -

CH2 CH30 CH2 
I I 
CH2C02H CH2-C02H 

LXXI LXXII LXXIII 

OH CH30 0 OH 

HO~ CH30w; ():;co2H 
~ r ~ r 

CH2-C02H 
CH2 
I 
CH=CH2 

LXXIV LXXV LXXVI 

LXXVII 

------------ ·-- ---~ ---~ -~----------------~----' 
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. ' ',• 

~ .,. .' ; .... c·- .·. ~ . . ,..- ~ .. .. : ;.- -~· ' } . ·. 

. ·"''' '' ' 
:- ~;.- .. . ·· .. 

. ! . • . ~- • 

·· ... ··· ... ·:,- ..... _.: ", · .. ····. ·_·.' .... -~_ .. •'". :· __ .. : .. ·"0.:.;.;,.··_·.';::;):.·'''.·<' ... ·,···. ,,. 
~> 't9'~l~~ t~;a~ta.nd.~_grollp.ol'.· the z.oing_C .oX;Jrgene·j;t~· inc.ljt•~on~or·., '· 

• <." -~ • · •• : . '~ • . • . . . ~ . • • - • . • ··: • ,, < •••• •• 

the ... _~ciup~ . ~<>.Uid. t ~an~- in .a_ii pr~babill ty :voulci}~ _ag~izl ,a~ te~ --~~ .. ~:~~~ of ·' :. · ·. ·. · 

't;ber·re~~t~9~ ~- e~c~ an eXten~ t:~t .. one vo~ld be~i'~c~J',at!i'-~-:~~--~~ple~ .. -~ 
.•. · .. ·~-: .. ,_.:.: __ >!1, :.;\·''''<·:· · .. · .. '., _:: ;._ ~~···.·· .. ·' .. ·.· ', ,: .-.·· .. ,._' ... ·:··. '.;_ .. ,_ -~~·-.. · ' .. ··· 

·. , ··· :. ·IJ+>sl).ort.; one Jnig~~.-'J&Y.'tnat.tbej_'SXlltllesis·.ot "ol..ch1oiil6.'; ·&nt.ev~n · 
~ •. , -.::·::~ •.,' ' '• ~- . : -·~ _· ·, •. ~~l ~ :. ' '-~, '' . . ;;:·. lf·;:, •: ·~~~- } :. /~\~~'. ~;. " -; ; , ..... '' d ~: '. -~·:' .· 1·:-, '_' ~-~~. ;.: '.< ·~ ., : ' ,. ," I. : :: .. , 

· ·.·: : .-ot .. ooldhJ.O~- d8graQf}.iionj~r,od\lotjj;~~luch ostill ·Oontaizi :the Colaliic~: :ting '· . 
- ·. · ... ·.,~ " . ~: . _·. ' .· : · . .-~ · ... ~--'~.::;_:·~:- :···( -:· .• ./ ~ .• • ·:·.-<· :· . ~: . ~~- ' ;. ; ., ~ ·\, '"\: . < •• f 

. &ystem ;· 1-a a.· ... diff'1oult problem :tbat· 'is stlll' far _ _' t~orzi ~q sol:V'~a.. '•~oh .. 
• ! •. '" ·~ ~·._ .. ·., ••• ~'' . ·~.,.·,...· •• ,. •••·•• 7 .. ' ·"'.· .. ~ •• 

w:rk has b$en~·e~nci6i<l~oh.~~l ·c6n1)ounds. ~ problbly;· aihoh -llliq~zjdli' be'' .. . _ .. _.:. . . . . .' . . .. ' . ,· ~~,. . . ' \ ': ' :·. \ ' . ' : ' ' .' ·. ; ' ' ' ' . . _· . ·, . : .. .'; .· : > ' .: . ·f; '\; < " / ' • ' . ' - . . . 

:·aoni bei'ore _'eil~~h' i's:'kJ.iown ·~ut. ~this un_iqU. ·~1;1i_;.s;ys~.ill~::t<?; :~< .e.b~ :'·to '"· · ~ . __ · . 
·~'! ,,.~>::~ ,·,,"'·_:~•', ~' • : .... ~-~-~~';,~( ',_-o!;•·.1 :,.,• ·.:'·","'' :,.r·· .. "·, ·~ ·'- ·"'1~·~•.\'.f••~<·~ .. :·:,':•i ,, -, ·' • 

. _,~_tue.llt ~stn~.size~ooichic.ine.~ ·,utittl tn!IB. 1·-~ne,~·ttio~n~ ~h:'·uaetul·,· 
. .... :··.·• ' .. ·. · ... _'.-•.. · ···.· ... ·. ·. · .. !.'· .. · . :: ; . ~- .'::, _·. , -~ <. · .. · . ··: . ··~ ... ·: . · .. ·· . :.· r·.-···, :-.·.- " ' ·. \ ,_ \. 

arui· ileoes·~·~wo~k _.Q~ ·.st!lll» &Jie ~~4a sol\r:t.n8.Ji¥ proble• by.{etarti:rig 
',: ·:('':. _.' ,· ~, ''-\ ," ·.:'t''J•.,.,L: • <' .... < 't •· ·~ ·.·~·~·.·: .• ~ •. I', ~ :~ :: ~ 0 :',, ' 

lli~h ... gt$t~~ri .. p:r04Ucts·vhiah ·stUl oontahr tl1e_:lle-oeuisary_·ruiUA$ :and:o~~n 
' . ' . -· ~ . : . ' . . . ,• ' 

: f . ' ~ - ' .. ! • • .. • '•" 

, .f"•:O.,.. .... t·A·A.,...ioi;.,· ,. ..,_,' , . . I .. '. . ·•. 
-~ 'oiL:v~.~ ·. , .. ~-.. , · ·• ,t· · .--: ... "'·~~:.,.~~ .... :~: .. · ,··~ r . .c • , .. 

~ -::- ::;.:: .. ~· :~.:··.~:··'1.-: . . . :, .. ,·,·· ~· f. ... ~ ~-·.. . ~. ' ' ' .... · ... ·.', . ~ ........ ...: ':' ; ... ~ ·, .• ' .• 

. , Un.ti! the/ work ofjtaJ>oPoz-t'an4 co-\ror~l"s;·(109:1 ... 1l,j,>·U4.):; 119 aiiitable . . . .. .· . . . . . ' ... · ' ' 

<' ' • . • . . . . ·"' • . .. • ' .·.'. " .. • '-:.·.· -~ •••• 

'derivatJ:'!fe';·~j;•aWila'bl.e' in su.t'fioient qUf.Lil.tity 'for wah, ,.,~study. )':s ·a-'>. 
. : m~uit: ~i<·tr.~ ~ork. ,~ir~e~t~~soxYc~lchic~· (V.~:i~t ;a ~-~vai~bie. 

'! :. •• ·_.' _-.: ... • •• •• . ' ~:-~_ •. :. ·~- '::~ ; .• , •· •• ~~ ~· • • • . :. . '.. :~.'. ··.: .• i. ' . ::· ........ _·:~_:. 1.··.·:·~ ... ~.'-:) /.· . ': .. ' .. . : 

- in qw\ntities llmite4 -~uly-~ tb$ amount o£ ~olchic~ne av~lab~ :(30--40%!· · 

. ~ld + ~~lO~o~} an4 :# at~!s_li:·:.;.,~i•, oi,~of?l>i~~)roms~· • 
· ·.:. · . compoliild i;s ~h$.· subJ~ct ot· tl'Jeireat: o~ tbia ... report. \ ,. , .. ·'' ·. ' 

' " . '" . . ' I.; · .. ,. . ... ;l' .. "' : .• ~. ,. . ... • '-· . '• • . ) . ~ 
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attw;t!Ql! ol :tlkAAmod@;mei:h?aggOlch.isiiae (Vllil t!iAtn.;tQ.~ 

.2t op.J,.oh,1ajpe. Cw>. 'Before e:n.y synthetic stu4iee can be.· udtiated qn ·· 
, . • '. ' ·. . ,fit· • . . . ~ .. ,,. . ' : ... ' 

tetrarqdrodal'J!Sthoxyoolohioim (V.II_!) .- ·1 ~ na~st ._fU;.et ,be .sb.o'W,ll. that the· stJ>Uo ... 

tural features ~sent :in Vli ·:(auob.aa ring. al~ ·,and 'pot;ition of the ca.r

boeyl) represent the co~~s~~ing .f'e~tures .itt aolelU.cinfh .: 'T~ ti!tet7l!'ldita.te 
- ""\ • I. 

· · . product in the, de$rade.tion of colo})icine to VIII is N ,N-d.tm,.tbylandnooolchi~ 
• J . - - • 1 • • • ' 

- . . .: • .l ~ ,., .·. . • - ' . ' • ' ' . '- ' ' 

oti\e(VII), whioh';is !onll9d ·b1' t~ s.etion·oo.r· climethy~ne .Oll oplohic1.D9. 

V~I! is then ~duoed_.fi'o~ VI!
1 

bY ·a -~Qi~nat:ton arid bycsrogen.ol.y$111! u~~ 
. . -

. platinum oxide. and pal.ladiwn on carbon as cata}Jrsts •. Because of :cU.screpancies" · _ 

between the _work at this laboratory arid. other work r&porj.ed ,.tn· the literature 

(42, 54i 118), this izltermedie.te bas ~en.~~lli.n.t!id·~ 

.. ~ins, !!i·!l.., ,<~>·reported a melting point ror:v!l: o£ 204-206°, bu.t . · ·· 

~ other p~~sioal oonstante. or ~sl$ we~· g-iven •. ::Stmt.a~y {lJ.e) ·reported. 

a rrelti.ng ~:i.Dt o1:. 205-20"l and. ~J;1 + 510° (a. o. 79 ~ o~orororJ.a) ;. btit. no · . 

. ~ic~l data w,~ givfeno ·. Hartwell,.~ !l,.-; (54}_ 1-e~~~d .. ·e. ~lting ·-point 
' . ·• • '. • .' I\ • ··.· • ., . ': ·.·, • ' ' • 

or' 20}-205° (f~elilW.Iil.~ J45°) t and, ~~-is f.or nitroge~ ~ me~~l vas·. 

· ir.1 good agreement \.lith the calOUla~d v~lueso. R&pop6~~- mld.Williams (113)-, 
. . ' .· .. ' ' '. . ' .. · . ' . . . - -'' - 0 ,' . 

. · · OOWe~r 7 repor,ted fl_'OlU tW,e abo;ra:toey a tQelting pOint :Of 174"'!'176 , (later .. 
' 0 ' . '; . 0. ' . . '. · ... 

value ·178-9 ) and_[~~; + 69.;4 · (~. 1.03~ ethanOl), vh1eh:'ws ·unoba,nged ~ter ·· 
' '' . . .· ' ' . . . . . ' . ' . ~ ' ' . . ~ '· ~ . ' ' . . ' . . ·.' 

reccystallizat~on .i~m yar~OU8 SOlVltnts, SlJ;~limation O;f OhrQmatograpby on 

alt.m.dna. ·.They aisq -reported an analysis _for carbon~ by'drog$tl_, nitrogen and 
' ' . . _: .t'' . ~ . • . ·- . :. ' ' . ~ . t 

metholi:yl which \f&S in good agreetbent with the oalou.J.ated :1ialues. . This com-. . '. . . . . . 
' " ... 

· ·pound formed a picrate vbich also- anS.~d correctly. 'Three· ot.ber~)io~kers 
·. ". . . . . ,•- ' .. 

* . . . •.· ·.:. . ·, .. ' . '' ... 

. . (109, 114) -have since repeatAJd.'_Wl1li4ms work vith the .sEime·res~ts~. Also 
)"' 

'Lavigne' (ill). in this labor:atory llaa prepared an' identic~ ;>r,oauct by.th$ . 

reaction or dimeth7lamine wi~4 mtbylthiocolchicide (LXXII_) • 
. · ,' 

' 

( 

? '- : ...... 

... 

' 
'· 

., ' 

. ·' 



.... · .· , .. 
"-$J. 

;, 't' 

.,, 

,._l.• 

.. , 

'· 

;•' 

~ ... ~ 

' -~_:· -1:.::!· . ... ,·: \ .~ '. 

::: . .···. . ,,: . . . ··. . . . .. ... :yYJ··:e~;~~;!(I~;;s,~~~~! 
. The onlY: obV~oushltft.ten6e~s ··ixf t~ · F6ooduNe :\Ut~d:·t~J"-<~he .viir-~4a.\' '7· > <'· j:~ ~<~·~ 

6 
' : "t ·~·~·~'~; .• ~ --~~-~:.\.~~·~> '\ \ ., .. ~··.·.:'· ~~ ·.- 0 ~ • :_,:··_ •• ,.{'·.' ,'·l: .~::•;.~i~~~·;:.~ ~:~~ ... :~·· ,:.• ' .. ~'·:~~-~ .. ~;·.'{,'-:.·,:.~: 

_workers wel"e :the so~e.!·~.t>;i~ ~d.~tey-~ne ,. ttW LQ(j+zir' ra ~io. o;f<_¢~··~~.·.' '. ·. '': ·!·>··:t ~;; ~:: 
; , _ . ·, ;• . • _-.:.'-":f:~·.:~'· .. ~-:~~--,~-.-r, .... - ~- ,·: ·--. ··;~ •.•: • : __ -~·.-.. ~-· '.:~ .. ~._~~:·. _._-:_·-~;·:-~f·,~··,·~ ·_,.;-~,"(~~~-~~~:;~~~~~\.-~ 

oolch1oin& , t~ · -u&e ~r, ·an··.~:Ltf7anti ::~lie 'e·l..-tra~tion Jn . tne w~rk~ .. ~Y ;~a i:. ~. }> ... : ~ . ~:·~< ~ '!t:f 
... :·. . :·. . ... ·· ~· :,.·.:.·-~,_i.~ .. ':~· .. , ~:· ."; · · · · . · , ~ .• i· : •• ~~·c~·~-t:~<···r· . .. ~.r~/~· ·1-1~ 

~na tne ~eljatru.lf~tiQr.~.r:iai~nt-~ . ·:rn 6:ra~.r ~that our·_pro~':'~ouUJ hi ~t;. :; -~: t:,~-~~:j)~~. 
~ · · ·. ~. , .. '· '>? ··~·, :· .. : ·.:: .. " .< :.; .. ~ -: · :·. ·. ·- · · :~ ·: :;-.~\ <.: .. ::~·.~~:~:·,~r~~ :t:~~ ':.,~ i~·:~~.~~;~?~:~ 

)uore ne,arl;t t:tie. ·.~ r;<til'tf: 'tb.~~·~:!'1\ ·t~ .- othe.:r . w~ra·, ~-~: .4i:t'fe,~nOe·sx--;,•t:~~ . ·4~ ,: . t{' ·~ ... :~: 

~ll~l~tod as,~~ ~f ~4~~-; : : .· /:;; . . . .· ,. ; "' ' .. '}:~~;1 ' ; :: ·; " J.~:. ; <~;\·,~' ' :yt~fr;::~ 
.· .. :·'! · -.·The or.tglniii seUx-ce~·ot t~ ··c1i.taetbtl amihe .was .. cyl.in@i ci~t.J:Jt~· -,· · ;_ -· .:;.: ';~··;;. 

•. . • . '. .>-.; ··' ' :'·:·>·.·, ._, .. • ... ;~_.-. -.-. .'. ·.- ' . '·:·.~· .... ':· :-'~~':. :.:·.~;". ,:::~;~;id::~-i~: 
· &¥ppl4:ed ... cy ~ ·&tbesoii.·\!:o~·:.d Glaitaaei ·b:r ~ 'lllEUltir~e~er ¥>.-.W.-·~ ·.: :::i.!f~l:.7, ... ~f: 

= ·' --.-~- - .. ! • :·,. ·h:- . ... . t,,._.: ! • .. ~ ~~: .... , •• ,~ ... ;\ ••• ~, ~-, .. ·,l::·:(:l~;~·r,;'-~ .. ~~·:~_._:~~.t .. -.. '~·:";-:·(<·~~~ 
dhlstll);lamine ·{ne-i.th$1-. ·thO' •thod. .. oi: deta~·•dbill$. this· .VtU~e: nor ·-t.~~nat$·:.:::A~,~ :~ >:~-,,··~~ 

ot ~:u~r ~~;·-~~ie~) .. In o~~,~·~~('~~[~~,~·:~;·~:;;];:.ji~J:~;~~ 
Ells~·. ary$·Wl ino. ·d,haetn;vami_ne ·twdtoonlt;>ridiii · was:.rec~rstallltt~~·~t\¢ce' :. : .. > : :;:<'Y':,;J.i~;'~·< · . . . . . ·., ·.·. ·. ,. ,,:·: . · · · .· ~~;:. . • . :. . ' ': < ;:,: ~ : :Y :,~ • ·.': ;.~t·,1:;~.i): .. , ··.?;:~;~· ~:;~:.·~:1:.: ': , .. ;~~:~ ;,.:X:}/);(!K :·:,~~ 
f'r~. ab.aoiuie~ e't11an61"·'with"-'e.pp:£ooJd.mateli:;a :50~ ~oov(!jry :.-.oh·'~~~t .':1:'l;ia.: :-•;. f .;·\~\:;if~:y;~~'t.\~ 
~· _·: .. :·' ; ' .. ·-,~;·. :·. >·.:' > ·,. ··;~~· .. ·:,. ._ .. ·./.:_.~:~.:---:-,_~:.;~·.··_-_.: __ /·':·.-~t:::·.)~~~:~~:~.:/> ~.;-~;:~~\};··-.~~J-/·.~:~;·;_i·.:~~:~~-~~i~ '.:··_:;./;~~·~;~~;t~~~\~ 

·· .. free ~ was t.bein li~rated. 'W,ith .P~~s~ bYdroXide-·w .~sor~p;·.-~1:1; · · ;%.,"}'<~~ 

m~~o2 •. • :tlo> ~: ~ ~s ~~luti~n;~~. ~ ~ti~hd ~J~j~:~~~~~'<;.,~~~1;;~] 
point ·9f:·.179•l$0 , but" in about tm .sllltie· Yield as vhen. the :·tstl~~ :~·::' ··;, ~·- ~~~<.:' ,/11( 

. . ' ... ·.· ,. :_ .. <.;~ ·. ';:, · .• :'· .·,~ :."':·.~~·:-.~~·:::::.::·i,.>}. ·:·~.·--~:'':i~'>!5:~<~·~:"?<~ 
.was used.' .Th& ~~ atre·ot of u~~·the: 1@"$!ied.~$~v~j~:to.il'W>a;:,~t- :\~~;.~;·'_:·:..·:~··:..~.•\~~; 

. ~, . " . feU .~ +Atr~;~~;biG a~~~l78°· ~ "t~ /;?i;~~ :crTi~~~t~·,(~-~'ti';~:~I¥1~ 
_.'·:< .' .'t;m~·Oylindai' anli.ne vas. used·-;· but the to~l yl$~ (~5.%) rejia:tnea·.:t:ne: .~·: •. :.;··~··; -~?':· ~1}~~-:.~·::! 

., 

:~... ..- .... 

t" -.:~·--/ ·• ··-·-. - ~ ... ,, - ' . -. t .l ".t • - ~. • • • ... • • ., 

, . ?~r~tor::~~ .~ot:·.~li>.un~· ::: ,, <'_;·:.. · · · · .-: ' .. :.:·,,, ·· 
' ;• ' ;. ~ ~ 1/ '., -'~ ' :; ~-

' , .. Thet oriiW+~;mqJ.tor r~t~· o.f:iiU'liitw to oolchieir.tQ use4 -was 3 ·f~·l• •.aB~:•·< :: ·'::.L-:·ol: 

· .:·.·. · ·... ·· ~: .d®iko~"~~f ~~ ·~~~i •tO··la~s~·toti~.~~w.~a:.iii:no·~hAD~te::.~~.~;~~-;,;~kus~··'},~s<"iJ~tt.k.:;;~fl~~ 
... : ,, .... · ~ 1~,~4ab~~ t~u&h ~~· .~~~~~~~~~~·¥¥·~·;,]~~~~~~ 

· 1-;~t~e ~~h, ·~~ .:~J :'biase' ~otii.d have .~~ea .. ~hEi ·~¢duot-.~~:·<lfn··.<)r.ier ·to.·.~> ·'·~' .~;·:ft' ;:{:;J:.fi·~ 
'.'

·,.,..·,"' .;,';',:.·~< .... t· ... ·.i. .. ·-.h:·:·"'s. ·_,~". t'.·"·~.-.·.·., .. ·n~.·~.·-.·.· ........ :.~· .•. · .... _.·· .. · ··.···n .. ~.:;:~. ·w .L.-_·S·. . .. ·. ·.' . . . , ......... , ·, '· .. , ... , .. , .· , ... ':~. ".· .. ·.d '~':"; .. }.' .·.J;,;·l·,,~, 
" ·.· • ·.•. -w · • : •/:; ~. ~~ ~ ~ ~= ; (4F) ,; Y~bh ~f:~?(S.:~' 7·,:~;0~~'~,{ig,~t~~~ 

.,: ~- · . · ·.::', ~ t .. w•~ fol~owd ;as <aGsel1 a~.' po'ssible ~· ... ·Again .no ;diff<t?t:en~:. :hi •.t~:.:·.<,?.\. / :" ~;,~'';·,;f.;:j~~~ .: , · ~ : , . . . · : .' · · · · ·· ···· - ··.· · · ~, .' · ·,;: ·;:;~.~ ;:F;J·:::x~:~z~\ft';:fa 
~---·~~~··· .... ··,:,·. :;~· .!' '., •• ~!'. •• ··' ··~~-.:~.. .~~ f~. ~.r:l',t· ·~··;"'--~ 4:.;'4i#)'·~.'l..~"'.,\11~ 

.. , . '· ·· · ·· · . . ~·· . ·. : , ·:· ···.::.;.:)·:~:SJ¥.:~·;~~ 

... ,• 

... 
.~ 13·' .... ~ .. 
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l - .. : : - ". ~··. 
·' . ' . . . · . ; '~xyle~ ;· e-ti!V.mol, or etbyl t11~etat,e gave identl04il.Pl"Ol:t.lats vith 'no Cl:£wge in 

·~ . : ~· ~~ I • ' ' ' 

~; ... ···t···,, ~t:· . ~ .. !" .,. ~ ... ·~ ', \•.. .. ~ .· ··~·· - ·, 

~·.: ,i '/ .;· ·~;: ·· the •l,ting poW. to I.t: · $ii\&ms ver.r unlik~l,y that an ilapUri ty wuuld oo-cr;stall-

. . '.: ;. :i.iv.e ,_'td'th oui oom,P~und in a a~~nstant amount trom each of the videly different 
.. . "' ' ~ '- . - . - .· .. 

'· .·:' ·.>-~~-:' ... ~<' 
f ~ ·• I" . .-

... 
. , ~ · · ... sol~nt·s, so a& to cau~ a ae?reasio~· of the nvhting point frqra 205° to 179° 

• • ... ·, ' • • • • > 

-1ft • • .. _Ji , . • ' .·'. t~, • ' ·. •• . - . • • * 
·. :, ~ ." ;. · .. -: eao-h time. · As ,.ti-methyl amiriooolchicide. could be an jjnpuri.ty i a mixed 
' '';T • ,- .. ," ; ·' -~ . , ' . \ • ~ . •. . '• '.. . ' . . •. . ' . 

·_, ·, · ·. '· >~iti.Dg'point:deter.lilination ~:meth;ylaminp.o•)lehrcidc (m.p. 172-174°, reported 

', ' .. :.;, · · · ·~~~--l7};f7t.0 .·(?i:j)-'1 17&-1'78° (llS), 2))~?.32° .(54)} esn4 VII vas mads; a.da-
~ .... . ;... . ' . 

'·, ... 

'·l ... '.- •. '·,•·. ' . . : . 

. ; :. · . , zat1:op. from '!ld,.delf different aolW.nts, ohromatogrs.phy or subli.;·na tion, it 
··~, ... _;·~ \...-"~~·~.,·.·••·, ',· •, ·,' •· ~•;' • I 

~--. .' , > · • ;. '.t · ·· :rapey- on ru:ter ~pu" illlpregnatad. Ji th ulumir..a ·(29, JC) usil:lg ~nzer>~-
r·.)t._ ·;~·~ ...... l:-'-/_' .t'::··/.·>· ~·· .. · .:.- ·· ·;_ ·-. · . ~- · .. :· F· •• • • 

. , •· .:: -C/: :,. ' /'.e;tha11ol;a.s t~ -~Veluping solvet1t, ga"e · onl7 (me ~;;;pot detcctebJ.e by ultx'h-
~-~- '"". "'.-.' .. . - .. '. .. - ' . -· .... , . 

'"~ ··. ~ ·.'::.·~: .·. -<·:~~ol~t absorption, jJidieating-·th{l;tr oxU;r·onr.: compound was present. 
;_1 . . . f, • . • . 

··1. ...· 
' ..... 

:.,_.;r·_ 

> I "·-. ·. t . ~· ·-· 

-· ... ~-

~ '. . 
.\.~ ::-

•,' ~ion of purity. 

. ' 

•..,It' •, ~.:'., } • ' • I • ; • . 

r. ·.· · .. _ t~ accuracy of the. volume lfliid wight measn.uoemants • 
', 

~- . -... 

-.~"""'·at ) ¥. liNII~ - 't"'! ....... I 11 .. ' -,_ 
.- ·~." . 
: ··- ·- :. : "· · . ! , · . ,.Unpublished work of J. !Atvigne has sho'W!l that !mlthylumine is p1·eseut 

• ti ' ·,," · , .. ·· · · in the oylihder dimethyl!imine by .t~ isolation oi' N-met.Wlaminoiaocol-
~~ ·~~>:~~~·· .·.· :· : ;. -' .... :· ' ohia:l_.de from the reaot;.ori llli:icture or ie6colohic1ne and cylinder di-

. matlzy-~ ~- · · 
•• . .r-J.· :- ·.· 

' .~).· "- ... 

,.· 
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0 0 OC2H5 
SCH 3 OC2H5 0 

[XXIX CXXX [XXXI 

CH30~ NHCOCH3 I 6 NHCOCH3 CH30 

CH30 7 
SCH3 OH 0 

0 

[XXXII LXXXIII LXXXIV 

·--------- --- -~- ---- ----··----·--------. ------- -- ~- ~--



~~i,~I't,~:.~;,~~;f~.':'.fi;~-~ .:~,~.:~'... " '~; -:,,. . . ·~ 
~·:. ' . :5~:; , ' ':to. tne·,".tai~t,O:··:tb'll' :'ays~ln to ma.oh equilibrium in. the· time allowed 

·. 
~·~~ ... :"' i.""J:' .. tt~~' .:... ;~ ~ -'· ... -~ 3t-"'·. ··.-~;~~~ .... ... J ......... ·~·~.,. ~ { .... : .· . . ~ 

1i~::~~-,~·.-"\':···-~ ·:, ·· ~ :6· ·d~F~nJ~··:f4.~-'\!be-',$.x-· :.s~$s with whioh th4.~ compound diaaolv.s 
('t • ~ 'J:.., ~' <f f • ; • 'I .,., 1 .,..,;\. I ) ~, • 

• ~:,...~!... - -~·"(t:. ': .. : ••• ·;f.~.;·. /. ~- ·:···. ~J 1"
1 

... .._t :;:·-~ ~ 

:~;~-t:~~:;.~:··.:~:;~":;..~<~- ~a':o~#~~~~-~(~\,\y.·of _various ·solvants. For t;his reason no cona1usions 
~ ·~ ~ . ._-"'. ~ -·\, .. - ;f;i: "' -_ ,· .. ' ---~.': ,'i1;:. •• ..... ... • ... • • '! • 

L···,··.;';';•, •. ;:,_:-~~·-. ·-·Mg~ilii·:~~ptirif.J(ce.n bo drn\t'n'.from tllis attempt.. In order to get more 
~;~~~-':' <'~·;/}' "·,.:;~·~·>. ·1.' .' .• • _' ~ •;· ·.<.?<~·-c; _:, .;, . -~.:. ·: \'. _'' "-~ ~. : . ' . . 
.~ .. '. ·,; ··. ;" · · .~?'·t ~r.\ .. a.Q~$,'W~~:data .;it \!Ota;t;d·, be ~;n$®ssar1· to .allow the .&olutiona to equ~llbrate 
!.~. }//~ :~ ~. -·~~:.\ : ~t;_ '• ~··1,·. :·~~~-: ~~l:t/• :. . ,; ·:' ·~- .:··.: ·'. ~~\: . . •(·· ....... ~ ,.. .. ·, . -~. . . ' . -

~~~::.:;;. .. y~;., .'< ··.·i~~>·~fi JAhgei·.'~riods'cir.-.tir.!16 be.fora a.nalvzirlf' tJ:tt.iu.u., It i.e :f'el:t.thf.tt the 
,;;>.;> •. ~"'\.~.;..' 5'.>-' .. :; · .. ~ ,;. :~:j '·:· ·. ,; ,. /;: . ·.' ., ~ . . : ·.; ... ' ' . . . . • :; . 

~~--\.:; .. ( :·::::.;,. > :· .Jn..f,o~~;~n:£~tne·a:~~:aQ'tliJ <i$~%'J;lina.tions of this nature would not.be 
~~t~~~~r:~\;;:.t ···:~ ... ---./-~-~--~~:··~\-~":-~- r4~~"~l,. ~ ·. ~. ~ ... _·_ R·:-:;_\ . :·~:-~-~~;:_ ... ~_: _.. . .. · · ~- ·_ 

fd:/<:·;· ,:'.' ;:·~·~iw~h .t~ ~unf~:· ti~:·went in acquiring the data. 

oboorvf.l.tiona 

rota~ion 'of' various Slll!lples of di.IIJ9thylaminoool-· 

·-·.:- .. 

. ;, , , · . ·· :'T(:ll)le III 
·...-..~ .......... ~;...;... .... ; ..... · ·"""""", ~..,.'.··-95 .... -i .... Et .... ;--be-·' ..... tn~b.:..i---..:.. ,. 
~~~~~~~~~~-T~-'~~~

:~~P~.'; · :"fj/v: . l'•mp c. 

,25 

•''!.' ·• • ~ 

. ' ··--~ -.~~:b.' I 
... . ::,:~ :~2&.·1~ ':.179\'' .-.:: 

,\C .... 

.. . 

1.03 Prod~oedtrom '?Ylinder amine 
am.i d.ried at 40° at aspira-

--
_tor ~ssure. • .. 

12-l 4%'ied at 100° &t less 
than .t· mm. praas\uoe for 
13 hrs~ ·· 

1.00 Similar t~ 12-1 but a dif
. ferant rti.n. 

.79 Produced· from. purUfed &mine 
end dried a.t 100° ·and than 
1 ·~~ preps~·. . .. 

• • •. ·: 1- -~,·.~:t·- ,:,. 
l.Ol 

1. 00 Similar to 21 •. ~:2 but d.iffereni 
run and. z ·month~ old • 

1. 00 26-12 t'&dried ~t ·1orP · r.nd ies s. • 
than 1 tllm. pre s4ure • ''¥./-· 

.'!" .. 

\ £·, .:· •. · ~:.;·· .. ~24'1~ :i,/ 
, .: ~ 

·:~-·:. .. ~~:< ~··.-.. -~_1.:!~1-. . 

... 
f. ~ .. 

. , __ '' :·_ ">:·. . ..\•,. ~~ ·~ :\· ·;> 
,. -~9~~9 l"/9 ,' .' r. 

-~. 
{f. 

... 
-~ 

; 

,. 
•; 

~-~ 

~~- ·-
: 

~~ -., 
' 

' 

·1'- 481 

+508 
+43':1 ..... 
T ~65·. 

:e 

l? 
2':\ 
27.5 

1.06 29-12 .reorys~lllzod trom 
ethyl a.~etate ·c.M air dried 
at l'OO.ID 'femp'~ . 

1.94 29~12-rec~stall~ted ~tam 
1. OJ· a tr~ 1 aaeta:te. ruid · dricid · at 
1. 00 1~ . and. 1 wn. pressti.:re oi 

;,.:·.' · .. -~. ;~ .. ~-~oo--~;..-7":.+-~~;;.~~-:~~--_.:....__ ... ~-· 
. , . 

.lr-·, 

.'J. .• '· 



Tak;ng into account the large tam.pera. ture coefficient (-4 °/'c.) , the values 

in ·t~ laat ro~ of the table (which are believed to 'be the best values) are 

in good agr$emsnt with the va.lue repor\IGd ~y Sentav( (118) 1_u.]1 + 510 .:r l0°). 
The reason for the lcirge variations in the ~altl4is is unknot..'n, lntt it 1.:.1 · 

evident that the o~tica.l :rotation _ia \'Gry' sensitive to factors vhich are as 

'· 
:)ur proclu.ot (Vl:t) can be hyti.""<>lyzed tcJ colobioeine (·lifr {114) in 60~ 

y:~.~1d, th~a.showing that the oa:rbon skeleton lms remained intact end that 
. . 

the poaitiona ·ot: su!>atitution E~ tba sam9 e~ it if3 in colchicine, except 

· that the oarbou.yl C<Jl.lld nov be at. C10. and the e.mino group a.t o9 (the iso-
-

colchicide structure, XXIV). 

There are t'wo poasible paths by which a reagent can renct with a. 

tropolone mthyl ether (exoJ.'.lding r:l.ng contraction tn ben:zenoid compounds) 1 

(1) Direct diaplecemsnt '::)f the. :m.th:>:xyl group by the substituting reagent 

and (2) attack at c1 (i.e., tbB carbonyl gr,:lup), the carl:>ocyl oxygen bei~ 

displaced to c2 wt>.J.ch trsn displac~s the metho::cyl. The products from· the 

t'lr¥0 paths are isomeric, es only path (2) involves n I'Gat"rtm.gez:~ent (i.e. , an 

interQhnnge l)f the two gl'OUps). r~wt examples (iiWE! {100) fo-r :refel'ences) 

follow path (1) ,. and only one case hO.a 'ooan reported. (1) in wllfch path (2) 

appel:U""S to opo:-e.te. In tvo otoor oxrunples (59, 1~~, 135) bot}J iao1ll8t'B wre 

is-"1la'ted. Too et.hanolyaie of eolchicia:w with .12-tolua:na aulfon.io aaid mono-

h;}f'Jrate (59) yields, besides the expected othvxy aoloh:!.cide (LXIV) , a ~11 

a:no1.mt. (5%) of etb> .... x;/iaocol.chicide (14'\'). Treutwmt of oolob.iaina vi.th 

l:llflthyl merc<:•ptan end p-tol®M sulfonic aoid monohydrate not only gives 

.metbylthiocolohicide (LXXIX), but slao about .5% o.t~ the iS()li16r1c W;)thyl

thioisocolchioide (LX};.!I) (135 ,1,36). In both thalse oasaa water and acid 

wre present, and the ieo compound couJ.ct 'l:te.ve been formed hy first an 

hydrolysis to co1.chioeine (IV) ratmr than b] operation of mechs.nisra. .2. 



9,... 1Jj \ ;.;! ) ..... .j 

i.~ any oi' the step~. 

7C 

'l'b.is result can...J.ot 

muu:.rotate (74, 104 ~ .133, 134) , lirhile t.h0ae in the nornal oorie.s do liot. 

* .i'erh<'l.PS too ll:!Jst direct Gnrid.anoa is the taot tc,!,l't J\'{.irogent."!."ui,·m ,;;f VII {;md 

!t }'.as OOen ShO\;'ll (2) that hyctrogenetivn of a diL~thyl.":J!lin~tropone 
gives h;y·J.roganol;ysis of the ciimetbylwnino group vith:Jttt r·earrauge
r~nt of' the carbonyl funoti-.:;n. 

l .. 
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base eoluPl.e fra.otion~wa"s obtained in 95~ yieldj F.Oci'ystalliaticJi ot 

': .. "; . . . . ·," ' 
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LXXVI LXXVII 

LXXVIII LXXIX 
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cO 
OH 

LXXXI LXXXII LXXXIII 
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p 

•.-.' 

. . 
P~ ofi.o~bon bi 'bo~ trto~p'benaene-·sa~ gpod ieWlts 

" • .• ' ~~ .. ~1 -~~ '' ~ ; 

. ·in ti& b&-~~lonG, a$riee . (ll, 22 ,. -~7) ~-:~t. laV.. o~ tars -~ ~ . . · 
•'. • : .: . : •· "!', ;~' •. ··:."·~::.-i ~. r_,. • '.'• ··: I , • '~: .-~· ,?"~ .. · . . ' . . •. , :· .. ~ 1,' ,·· : • . I • 

att.eaptod trope~~. 4J1ntbDSia (88). . Appll~~ .ot . thia. •tht:Xl to ~· · 
,..,: ~- .. _ _ ..... ":_ ..... _::"\.·-~~~;-\ -~~:-··,:~·· _._,.~-~-~-- .. , .;i·:~~\:--:;·_ .... _ .. :· . ~'! .;·. ·.)·.·_~.~-~· 

· ~ -.. : . resulteci il'l moat of tb!; d~lObioeille bllli11& -:reoovered. When col- · 
-~ .'... . . . . I~ '. r , • . .. . : , • . 

cbit:e~: vaa:ift~tod ~lr.~~:~ ·aondiuonj'' ;o~{w;;.$ reeovered. it any 
. ~ • I , I , ; } • ~ 

~ol<:~inEt bad ~~ tor=4., some' ~F!it<sho~ lla,.;_been 'de'teo'Wd. ..Atr/ .· 
.. ·. _-· '. ',· ... · '.'...;_ . ." -~ :'~- .. ·.' ..... ~--. :~. ;._,';~,~:< . _~ .. ·. .·- ,· 
' attempt to ~laS3 ~he .rate of de~oginmt1on ~-ttdeiiJg·th$ temper~ture 

. . 
' -

·wuid ~obab:\r'~.$uii in ew~·-~t..-·&.••Uorl Qf-~:·c.ol.Chi•h. ··~t . . 
... · ,. . ••. ~- -. • • .• ~-'-;.,~ :·· ··' _-,. ·.···.':.': ... ';,. .,:· :' . c .. ' :' ...... , ~: 

might .be !¢n2ea.. ' - . ' · ... -' 
~ ' • ., • .$_ • • • ' { ! \~ • I~~ ,_.. ' : " 1 

.~.Treatmnt ot ;2,.4.;.;G7el.Obtl~none .(JZ/) :and 2-pbeey-l-2:;4-· 
.. .. . ~- .. · . : 

: .. 

' ' 

! •. ~ . 

C70lO'hr.tptac.U.enbns (JC(} ~i'hh ·S.~nil.W -a;io~ js,.O .'.tbe·'·()&rrespo~ . · :· · 
. • ~.. • ~-·· ':' ~ l, ~ ~ • • --~-~~~-... <' ·"~ .. ~->~· ·_ ,;· · .. ··)::·-· ,' :·. . -~~: ·:. __ , .' .·· ·: . . 

. tl'Opom' dirilotl:y, ~ ~~um ~&t-~~lbl -~JJ' u.s e. ~~~nation 

.. apnt •.. ~tr•··~l i'~rm ~r.~ooQ~--~~~ (Lm.> i- a-~-~-·:::~·;.·=·.>-
.... ·.. • .... . .. _ . ' . . . ·,;. •' . ' . 1 :... ' :' ·:-'.~ .• : . ' ·,: • . ,\,: • ~ ·• .• ' ·-~ ··::·:).~); . 

_ l'lep~no~ -~ • ~lellil.bl dioxide lldaht b!e .~oted· w effect. ~· <iteyd.r~ 

;· .genati~n -~t t~~~··co~\U,ld. ·!#;.~,, whi~: f:m wa#'beatilc1 ~i~"sele~~ ...... 
. ·.. . . '·· . . . .· - ' . ·, . . . - .... '\-
· .dioxi&l ~ n;..jaeleni~:Pa.t;~pit-at.ed. ~ct no -:~~~ine ~~ doteo~ •. :: :- . 

. ... . - . \. - . . . . . . .. - . . . . . ... . .-~ . ~ . ·. . . r. ·~ ·- . -{ . 

· .. · · .: .. ·. Oo~hi,ce~ ~:it: .. i- ~-13 deatro,-ed bl·~~tiiW4!dio~, l)Ut ·;t!» ·reaction 

.. 
,. -

- . 
.. , ' ·, . ~.. ,• .. 

'·-. .· . . ; ' .... _. -<_;;~-~ ... ~-.-_~~·;.: 1~:;~~·!. ·~ . . ' -~:r1i<~ .:.t -~· "~··:.{::·':,,·. • •. • .... ' "' •• :· ,'. • • •• r 

· ':- ·, · is·-olov~e~h-{balt lit,j''-~xiJaati~;)B;.~e) Db th&t:~.:~J.chi<:etne 
-: • . I'' .. . ~~-· '·~··..-~·· ~ '•;".~,-~,-~ ~: .. , . "~- .· • ..:,.~o-~j' 

·. 

• • • • ' ,., ~ ~- ' .r-

• , t,::'·~d;~\lld ~~/be~zi ~~-rveth/j:.,.;;;:·:~_-·,:,)··, _:;.:'. ; : . _ .. , . ~;,.>_:. 
. . -::,, ;>: tWQ Neg~nt.S' (mer9ttr~~:-'~tafi< (11,9) -~-~ ailwr ~nate . (l.lla)} 
, , ·.·, ~ . < .... : .. · ' , .... -.~ (.~ .. , · .. ~~(.·~·:/. ~-~·' _;. -'r.> .·: .· _.-~-:~.;·:<··1-;;~-..-~.;t·"_.·.' .. ~ ~ •J -

• ~h have 'Jl()t -~11' used 'betore·:·J.'oi( tre~lo·"-~t.bisis ~ o~· (cbloranil 
.. (• • • •:• ',.,' . • ·, ·,.~ .. ':\ • • ·~'<·,~_.~'~"'! ' ' ~-,,"1:~ > ... ;······ ... <. I • ',· • • ~· ' ·. ,·:. ·" :, 

.::,. (2a)').:vhiehwas :F•'i~ un$ae~Mtll ,.-H~aJ.SQ· 'tt"i$1'. · Wht!tn::::x~xv- w. 
~ .. · .. · .. ' . ' ' ·;,, '" .,, ',;,' ; .... '-;-'t)~_:;.;,t'··i>'-' ·_ ·. - .~: '~ .\;: ·.'' ·.·.-
.·-._~lumdiltith ~·i<J:-~te··h1;<~~-~t.i<i'acld (ll9)· · th$ ult..,.;.. . 

. ~," .· ·,'Y ... ·. . .·'·· .. _· ··';- ::.,r:, ":~;?','.II ~:·' ">,,· . . . J. . ·, .. _ 

.·-.·: ··.·: ,vto~t ~beo~n ~ 'to:·tx.W·~,;but.JiO.~.m·.·e.~ino'bion ... 
: ·~- , ... ·, . ' .-.-_ ... ··' ... · ... •/·- ' ... · ... ·;. ·)'-~.~. ·t~: ·\·""'. ;i;!: .. · ~ft~·· 1

:. _ ..... • • • :' '. •. " " ~·. . 

apps:;ued 1u t.bs· region Qi,';i~~·•• ~. it~\ll .. XD-c"·W&IJ··"fiuDd·wiilfiJilvQt 
! • • .~·•.- .. i ~: "( ...: :·· ·. ~- /-·t ~:t" ·./' t~ \- '.:_ .... 1:t_'!!~:"'·~~~ .. ~~: ... ~\.~.: .. ·~~-·- .. ' .. c ' .• .• '-~. ' .. • • ' 

· ... ·~bOnate ·1l1.. \'6~. {lili), n<>.·~~-:~111"tb.t;a.~asiet·':o!·:·t.~ sU~r , · · 
- :t,._ ~.: •. f<~·~;~~:~r.:;_· .-:.-_>-.:~ ·:- -~_!.~·:t: ,:~>-~.~t.:,:t~-~---~ .. ···!..·\.·_ :._._~--.... _ :/_ .. ·.· _·._::,. 

- ~ 

oca11ona~ o~~red- {in t}J, oxi,4ut1o,J;1 oi'_.,~.¢.~--. to oo~~ne- '{~}; t,be 

'·- -; >. . . ·- - ' ' :;' . . .· .. ,. >:·<· :~--~::::-:: .... ·.-. . . ~":''-'';,. 
.. · ..... 

·' 
'· . ' 

'· 

' ~ '• 

·1 t . . " . . ~ ' ; ~ . ~-£·~"·:~;.....·,_ -.• -.~~·-' 
;I' ·: h": '• ''-';.~1 -.. ' . . "( 

'' 
.\ ~ ' ··' 

. 
: .j "11, ...... 

•· '.'l ~-" ''<': ... 

.,_ 
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. . n· .· . . , ~~ , ~ , . 
··•·· i . 

' . " . 

~nieh sllve~ carbonata turns :bJA.4k); ·gnd. nor 1llater16.l c~~·b&: 9b~d 

. with ~.n absbtption ~md 350 ~::; ~~ was·~~~·-vith'cblorWiil. in . . ~. . . .. . 

·<. ~lone , ~t t~ ~e.co Qf ba~m solUble :atbl"ir•l did ~t · slw a .calor 'vith. ,..,, · ... , 
. . . . .. \on. "'{ ...... 

. :~, .. . \ .. 
. ~ 

.. :rn om case in··~ litQn,~-c. (2€$), a. -tJU:~atituwd o).C~~M 
~- . ~ ·, . ' ~-~ 

.- ... _: , ; , . ~ ·:r-~·:·S . . ~ . .... .. 
t.-aa deey~nawd vith io~ in boilin&· nitrt>'b&ntil&l1e .• : w'lsn LXAV was: ' 

, • ' ' • , :.. ' , , ~ I 

0 t < I ) ~ O O j O \ O A " • 
0 

t...-..eeted 1u~r tbsee. oondj:Mons, tba oolution r:'a.pi9-lr turned· blacik.'·. A. 

light yellow, ·base aclubh product. W$ isolated in 12-22% yield.. This ·· 

m~:ri~l contained no iod~ s.ttd ge.w & ~n·oolor with fenio a~1de. 

and ~. eh.loroform-aoluble co:u;pl$x with cupric . ion 7 . &O· . it Pl"?~l¥. ~· a 

tl•opolone. . H~vet• 1 it lwl :an ·ai:>sorption. ~.tit ·,300 ~< ~~ tbaietc>re 
: . : ~ 

.· ' '\ 
,r: 

_:j,. 

ll» mo$t wi~lt a}>plla.1blo •ttr.,d for oonvort~ a 4ik0tom to a 

tropoiom ~· bro~t!on ·(with either br0f4i,na. or N-brmnoaoooihimidt} - .: 
.. ; ' 

f'll:J.lowe.4 ·bf de~bromination ·(see (100) to~ reteren~s) .c~:. IJ:I:i. •. ~ver, 

cont.ains- ~~l poidtions bels~&,;ls. ~ de~·a clll5l:e in ring c· ~h:tch abt)uld 

be: r.e.er.oti'~ to br~tion. · :lt .~e hoped, .~f O<;rUl~eo, tmt th& ~~ 'ot 

· 'titor;ii:Jation ~u1.d ba graateat at t~- ~sitJ.Qiia s.l..p~ to·~ ~l· · 
: -:·~ . . .. . '·- .... ~-· ' . - ' . 

-'\ .. 
.·. 

i.~ carbon tstl"aalUo~ids.. Aftar br~t~n}' tl:e. pl"'duct was C:tehy~ · 
. .. . ;, . . . .. w ~ . . ~ 

.. bron.dna:ts<l witb luti¢1~. A DtAoo ~lub~~ ~~~ prod~t.,.'llhitlh , 

~t.ve po$1tive te~Jt:a to 1:e1-rio ~ ~upric uai.ta.,, .. wo.e· isolAted. 1n lQw yhr#l4. 
' '' 4 " . . •. • 

:· ·' 

'· 

It r~d un al;u,;ro:pUo~ ~ .r.t jeo. ~~ ~h, .and oonte.ined ~~~ 
. ,., ~ ' :· . 

. .. -• ... ·. 
J • •• -~ • • j • • l ' 

· n. -~nE: content t l:lQ~rer, \18.11 o~r t..bol.lt orw-t~ of t.tdt o~Ull\ted 
. - ' . . : ' ..... ; .. 

for brcmO.Colohioeina. ·The bromination 'Wtl.~ t~n repeat&d, ~·:G. tre.oe 
. ' f • ' 
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·- cilirGCt_ ~na-tiob ot eo:OO~a$!ne (.34; 12S) • 
> 

If it. is-:fo~- 'ihat tm --~e n~~ :ha"' ~ ~t,'Ui"t:J oorresp6~ 
• ~:, f, !! .. ' 

· tO e. (li~oolahice~.,._:'tban ~ · otlar method· ot prew.h& diey-dro- · .. 
• ! . ~ . .• ~ 

coleliioeim mut be. found. _ na·xa~ol.C3biceilla (LUX! I) , in vh1bh · the 
• .,,,·_ • I • • 

,· oxtgens are in the.··~l"N~t positi~n_, could ~-a so~ce tor dihydrooo~ 
' . ' - ,· . 

: ··-:~b1~iile' _11."a Btd.t4ble I!J3tbod tor epeqifi~ally oxidising·: tl» glycol sroup 
- . ~ . . . . 

. : ' . .. . . . ·. .: t- . < . ~- .. "'. - - . . . . : . . . 

. · ' . to. a ketol os-, a ~tc>~ eoul4 be found. No ·sueh. epecitic--,iQl~d cotll4 
• • 1 • • ' ,. .... • -; • ' . ·~ 

•. ~!~'/ . . . . ., . " . 

·b$ ~found in ths lltet'Atuz..". · . · · :.,. "-~ -· · 

.ln co;l<Jlus!on ,. -1 t Il1liY be aa14 · thAt the-. syntm~ts ot e:olohiC~-, . ·.. . .... ":' . . : . 

· e~n from cl¢ise~- relAted c1egr4dat1on' ~odu~ts; is a problem yet·- to b9 

IJ()lWd ~ and t4UOh .JaOi"e v01'l( tiust still- be expended befON, the synthesis 
,· . . ~ ~ .. 

. OAh· be. ;rJ:OomplisO.d. -;Tl;i.s. work bam eho\-Mt- though, that extrapolation ~t 

-mtOOd$/~t_~-~tWao~.f fQr·_.,impl,; uyoteJU to~- colahio~-~b-
- Jam ~at· be-~ witb-~a_t care) ·and otten a ngoodt1 method will be cf 

. . . ..('. ' ·-
no. veJ.ua in· tm more . C01l!p~ .;i~tion. , . 
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• ClvlJ;) *" Dr/ (over 11041\lDl) benzem wn$ added to 1.92 g. a-~tyl nitrite {~'f* 

to a total volume or 25 ml. and ,3. s ml. {2 .. a ·mM) ' ot' .tb1s aolution· V8J3 tnen 
. . .. '. '1~~--- :. ~· ~ . ' -~··.~·-l~"·y._. . .• _~ ~'~· · ... ~: . . . i .' 

added -to a aol.utJ.on of 500: mg. tetralqd:rodomatho;;eycolohiow (V:III) a· 
.. ' .. 

. lO-lS ml. &:1 biinaene. 'l'his solution vas ~n-~ci ~o~~ :it :room· 
' • • ' '. ' • ~ p • • 

temperatuloe to ~ stitTed solution of "J.47 mg. (j.3 ~- po~ssiwa ,1,;n j'r-butyl . . . . . . . . . . ~ . '. .. 

e.l.oohol (distilled !r9m-sQdium). ·Af~r -~ Qvernicht, the t10lution 
: t . ~ . ' • . . ' 

I . . . . . . . 

vas evaporated under :rsduocul·preesure to a bt'oVi1:6!1. · · .fi¥:1 oil w~ diS-· 
: • • r • ~ / .... : ", 0 • ' 

solved in WQter and extracted vith 3 portions.~ :~p.-.ne, each benzene 
~ • ' • 1 • ·. • ,..~ '}.' ' t . . . 

la.;'er in turn beizig wa.abad twice vith dis~d 'II&~~ . ~ combimld 
. • • • t. .. ~ 

binaeno fraotions W'.t"' dri:~d . with ~J;Ydrous sodium. ettltat$ .and evaporated 
' . . ... ~ . ' '. . . .. ~ . ~ 

The combined aquabua phases were treated with solid ~&rbcill d~. 

· U.'ltU Qatur&.ted. (pH approximately 5). 1'he solution~ .than 'extraot,ed 
·'- • ._.. • ' • '• ' • • ' ;, • • • • • " ~ ' ' •' r • • 

vater. 7b:l oollibined oh.loroforill ~rs wre dr~ed vith.~.ecxlium sulfate and 
. . . . . : ' . ' .• '• . . ·, ' . . . ~.. . ~.. ~ . . ~. - . . ', ~;.. . 

evaporated to yield 540 ttg. rcudAuo •. (mo~t~ y.teld ·,J;o me. for the 

adtition Oi .. one ox:frninq group end 530 mg.· for ~-:~~ir ~f· tWo StlCh . 
. . · ': . . . 

groups.) The residne 1.48 ,Qeystalliued fro:a l»nnfane-ebloroform to yield 
·.· .. ·.)·r_ ..... -.· .. 

"· 

'•' 
...... · ' ~ ·, ' 

All •lt~ points a.bQve· ,200° Were taken in a~-to~ capillaries; 
all liquid• liquid extrac·tio~s -~ ·<tom in •• · tsollht.ereurre~ lianner; 
l;lie:ro~~a were P'tri"orzied 'a¥ ~.l'.ic;'oebemiul· taboratorr, 
University ~ Callt~Lultraviolet ab~z'ption apjctra were . talr.en · 
on a. Cary .:reoora.i.ng spedtroph>~tu ~l U .ahd in 95% (:)tbanol 
unless e»tbe:nd.ae stated; ~~d e.l>Bo~,epectra were ~non 
& .G~ird ~cu1-ding~ int~ar.d · sp69t.l'aphvton:ate:r. · .. , ,· ' · 

TM b'u.tyl nitrit& As i!toa~ ~a. re-frigerator midd.isu:U.a Jn ve.osm 
at. room. temperature !n\o a.dr.Y ice. trap Just pr:,tor.to uae. ·Arq yater 

. i.'1 tba' nit.-rita ·vas r:r:~aoit·out at tbe 'tomPll:'llture. ot.·Qry- ice· :Wid: all
quota te.kan ·"bile the i!aaterial va.s still oooled .f.n tl:e ·<!r1 icij. ~re 
sutticLentli G:r:r tor treee ·:nuio'tJ.QJ1s. -~ · · · · ·,. -

. ' . :·· .... . " ,. ;-..' 

• : ,;t 

,. ~· 
c' . •· ., 
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' ~. ' . ~ ' ' : . ·.L· .•v. '"'· '· • 

. · ' '-

, . . ___ a~<<~~;~.;::.~>·:· .. ; ... ;·:.'·\·:.;·:~~-:; 
• . : f.,(.: •. ~ • . . . . • . ~. . ".· • ' 

wi.th. 40 ml. aee·tie ~$-de ·ana.,O llll.· PtricUJi8:Qnd·<~ke4 J.\P.:Ii$ a~.~. '·. ;~.::..<. · .. ·:. 
. ·. -~: .. -:r ." . ':j .<~~~>~~.':~-. . ·' · .. ···~:. ~ ... ·,·~ ·.;t·;[~ .. ~: .. :':~~!~--~~,:N'·_~· ~-·:1' .· ·.· -·~··,·-~·-<-~1·.~.: .~/ ~- -~·.::-">·: -~--

. 'l'be l'&e1,4ue was diaBOlved,~ $)'m].• 'of· 9~1 Jl ~hlOJ-~;;~1~ bl ... 79~.~:~i~,~-., -.·:', .. · 
.. • . t •• .; ·:.t• -,,·· ~-~ ............ ·· .. ~- .. ~..::···_·~ .. , .::·:_<~.:_'fl,·t-·~;.-~--.·. ·,f~·"t,<:.;....-;:··~- .. . 

. ·. aqueous. eti:IElnOl rmd .bitatA&d ~J n!'l,~·tor. l/2'hatuft;. .. U'fm- ~9Q~;.e:xctatilf •". . ' 

:·· . -~;id ~ium bi~~te ·was·~~~ ·t.m ·so~ti~ vaffev~por~~~ ~'~·~·-: · ~~,':_.·-· .. 
. _· ' . .. . ~ .· ~ ·: ~ ~ .:. . -~ . . .. '; •.·. . • .... · .. ~ '. ~:. . . : .. ~ "': . 

, __ . 

' '! 

. ,._! : I ~' 
· l'~d .pressure aJld.at room~~~ ·'W a . ..U :t:oltnJill) .• -~ ,·n..~ .. •'." ··· . · .. 
. . . ·. . . ··. ... . . '\/. . •:' ~ ~ ' t:· .... -~ .: .. ' ,: ·~ . ;: .... · ;_ . 

: : .,:-, :wilt~· then extracted -with beni.Gm .and tl'$ banaani: ·extract vas trea~ \4th · : .. ~ _. . 
.. ' ..,. • \, ., t • ~· ... • . • . •. .. • -~· l • ... • • • • .. ~ • ' 

. . . . ' . - t- .. ' ,.. ".. . ,, , . 

_ ~~ae· f!';.)di\lm sulfate wld tUtered to~~: insO.~ble •tte~.. ··. ·' ·. · · 
' • ' - • • • ~-t ., • ' • • ' • • ... • • • ~. • '· ' ~ 

The benzene solution. (iipproxi»w·It ;o ~.) was ~itt~tid .vlth 

;r'. 

__ .,~ - ;-- .. ~- ·.-. · .. ,~ .• ~~-t 

3 ,:; ~~' ~- o£ 20% ~~us 13~ bi~!~ ·~·- ti~~~ eaen. ext.,nu~t~o~· ' 
-~~rou~~ f,~r 20 -~~a •. ~-~h ~~o~·-'p~· ~~.-~~4·w~th ~ .. ~. · 

. ... . . . . . .. .. - .. t ... -: .... . - :· . ' , . .. 1 ~·~·-./~! .· 
~of bsn$iJI$., . t~.:~¢ua pba.$8s ~ eolnbitied, b$.$1i,'iad v!th.$0lid .. 

• • \ ' --: • .., • ~ .. .-· _.1 ·- . ·: ~ < • . "'.:~'.. • • . ·, :· • •• • • . ::i . ' . ~ .-~ 

i;Qdiuf4 uar~te and. e;td.ni.cted :With chlol'OfOni~: --~ ana evaporatiOn of ~. ,, 

, tbit 4hloro£~ ~~~d· ~-~~ ~f-e. Gtra~·-c'?~~-;O~r(-ple A). The,.,,,.·. 
• .' t ' • ' ..,_1 •. ': • I • ~ ' f) . ' 

· .... · a<;.UilfO- p~eus ~ tt.e.-~blo:roform •xt:raot:LQnJiOn~~~~i~d ;~th_·p;.l~i\lm . 
.. ·-· .. ···--~-- ·. ' .·~-·~. - ,.·,_._~~-_-.· :.····-.~ .... '"'.-~.,· .. ~~·;, 

. WdroJtide 1:-o pR /13 .end :e~~ao~d .as~·v~t;b ~~tc.ma ·to t_ield .tip 

· ··.~1tior»J.l. ~. .~fl .mn •. Q~ ~te;~l. . '~", .·.· :· v·:,.~- .:; . . . ·;,·. , .. · 
' - . J""" ~ f . • ~ ';. . . -~---. ~ 

. The ben~ne ·phe.~~-~~~m ~.!~~-~~ _'bisa,ltll~;· ~~~~· ~ · .. , 
. • .. . _., ·.- ..• · •. ·• ~· ..t," ·-.-\ .... '· .~: .. ··.-~ .• ;_' .-~~ -.. " . '• ~ . .· •. .• 

~1'6· (tried 8.lld evaporated. _Th\1·.?-""e~!.a~·"'an dUiiiolveo<i ill ·a :smtt}ll amolltit · 

' . r.t£ matr.nnol' and l$0 i ~.' er ;20% ~~~~:~;aul.li ~ 1$1)1\ltUm' \Ia~ ~-~pi4J;f ad4ed, ' 
' • • ' . '. '' • ,· .. ~ ':'\; ~-(·~J~,• .. , • .. -.....·;--.· :;:;. ·.•• 0

' :I I : • , ., • :· ' ,. 

. at .'W~h ·:ti.im a .. }irec.ipi~~ j;'orm&d!l · ;'At,.,. .eh.Nd.ng the ·.~· o~night, 
. . ~. . .... · . -~ - . ·.1. ,: • ~ • ' .•. i•·." ;,_ / ~ :· . -~ / .· · .. ' • ·,. -~ .... . ·. ;:- ·. • . .- ..•. · .. - ..... 

it·was t'ilteted. · Tha re.~!4ue- was then· d;a~o.l~..t a mtitt.hano~ ·~ ~~ .. 
... . . . . ·.__ ·.' ~+ .. ; ~-l-- ·::·- ~~~· .>- _· ' :._. .;:.~!~~:, ... ·-~-' . ."""· ... -- . . .. -;-.:; ·./ . :_. .. ,/: .. :: ~- ~ .. 
· tpr 2 dey'ra _vi~h_l~<J"nl~· of $~:1~\'b~stlltile solUtion.·· FilU!r~. yielded' ·>_ · . '-, 

.~ .JSi~ · resi~·.,;r::~ . t~' -~~~~---~'?l.ut1~ns ~·~m abo~ ~n*·· ee~t.ly :, ., 
• • • '.: .: ' ·.., • f' ~ ,. ' "-~!•. 

0 

... 

0 

• _ ~ •' ·, ' " : ._,__ ~. ~ ' • • ',' 

0 

• • 

0 

f • I • • ¥/ I 

, :<baBU"ied with "St)<li~ ·~t»pa~· fm,d .~~ae~ ,..tth ol-~roio:rm· ~ yie+d ~ · · 
·' '-1 • ', • _ .... ' • \: ... --:-; • ·_: t. ' .. \ ·• ·.* .• ; _:-:: ~ " • ,. ' .• ·,.':_,' r_. • . . , 

-1' . 

· and ·.4P IQg •. ~sid~ re~·c.1t1vely ... ,tbasa>~i:tid.Ue.•· .W,.-e colt1biDe~l: _(Rq)~ l;l) •. :· .; :.-· ;, 
. . . . ..... -.,·~...... .. -~--~ •:~~--- .~ ~--... -.(·~ .. ~~ 

Co!:o"':;l;r~n w tm <limeteyl'·ar<laptol.,' ~Js• A .w :a ~-- .Ve.r.. · ~·. · 

. -~~,; tl'e(ited ldth :wo "'I·~.~~ (~~jn-~l., JX).;.;. >: 
/ .' (~~ -~ 

.. 
'·. . .. ;_ ...... · 

.-, ... 
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anl:zy"d.:r:ou~ eodiam aulf'ata and 10-20 ml. methyl mBraa.ptan "in a bo~b W.be. 

PJ.'t&:r sta.nd.ing 2 ~S e.t l'OOfll teVapetiitu!re , tt~ bombs WrG opeood. anil. the · . . 

mat~1 maroe.ptan allowed to evapol•ate •. T'ha naidue \ia.e dissolved in 

benzene and watGr. The benzene phaso was ~shed with nOl"mi:a.l ~i'Wtl 

cy-JJ.~oxi,OO llnd ti~n w tar. J!'.ao bonzellO ws dried vi th ~Ur.t SUlfa to· Wld 

· evc.pora:ted to yie.lJ 30 UtS. i'rom A und 50 :;ag. from B. The meroaptol.s 

\1era ct .. ]st.titllizod i"l'Qtll D»ti'W.nol-wator ~wd dl·ied at 100° and J.osg thtul 

Ai yial-4 52 wg. 'White Q1 ... .ra·~, m.p .. 1~12.5-19)0 , lni:.wd m~p. with. 

tetTaeyd:rode"!lethoJcynolohiai~ ~Uzy·lla)l'Captol (l:XII) l9lo5-l92.5° o 

Ba 

gave 20 mgG, ~.Po 185-lm'0 , mbrod m.p. vith XXII,, 137-189°. 

In an am-liar ~"tirolysis· 'Mhieh wns heat.ad for 2 hours ~ 0.2 1i 

hydrual"D.orie aeid in 70% ethanol, the llo~~tonio r:.:atorial a.tJa:cy-zed for 

B. !)@te:rl.'l'..imtio;.l of tbe otllbiJ.ity ot VIII ur..der tba ~o}Jl'Sis 

~onditions. VIII (99 ~.) waa heated u:t:.dar l'el'l.Ux for 1/2 hour ill 25 ml • . 

solid s-Jdi·:Jlll bicar!)Onat.o "~~W..S adood and too solwnt ovay..>rutad alrnoat to 

drynGeis undol" redu~G. pressure and at l"'Oom temp13rut'!JI'<lt. The residue was 

taken up in bei.Wiua and •.yushed v.tth ,,re:C$.r·. Drying o.nd evaporation ·G1" the 

ooilft'ez~ yielded 9Q..\J.OO· litig;. raaidue, uhich VI'UoS sl:&ciron. over-tri.ght with 50 ml .. 

20% eodiuc bisulfite ~~ut~n. 

and evaporated and t}~ rt'!eidue wae :qop!11llzed.1"rom bensane to give 33 ~~ 

(d5~ %'$Oowry-)• tuJf .... 171.> (o. l.Ol, 95% etl'anol} e ~J~~ :for ~ VII! 

is -174° i~ ethanol. 



c. Basia hydrolysis. A.n "Enol acetate" produot from l22~mg •. - c· 

. ' 

VIII was dissol~d in 15 ml. methant>l. Three ml. vater and 2 ml.- llJ 

. potassium bicarbonate aolut~on vas added and the solution.ws heate~ ~r 
' -.. -'./; ' 

,... 

reflux for l: hour. The so.lwnt was removed Under reduced pres~ure .and ·at. ·' 

room t4mperature. The residue was ta.k.en up in 25 ml. ben.mene and vash8d , ; 

with a. small amount of water. The benzene solution.vas then extracted.· 

vith 5 x 50 ml. of. 20% aqueous sodium blsull'ite solution; siirr!Dg' 

vigorously for 20 minutes ·each time. Each aqueous extract was vash8d 

with benzene, adding tbe benze.ne wash to the original benzene solution 

. -~--

. after every second extraction. The benzene was i'i.nally washe~ once with 

water. The benzene . solution was dried {sodium sulfate) and evaporated .to 

yield 27 mg. residue. 

~ Calcd. for C2i_H27llO;: CH.fO, 11.5 . ! 

Found: 

SoUd potassium carbonate was added to the aqueous phases until 
' ' . 

basic (pH approximateJ.t lO) and the solution was extracted vith chlor~fo~, · .. _, 

'Which was dried and evaporated to yield 43 mg. residue. . The aq~oua solu-

tion {approximately 500 ml.) vas then basi:f'ied to pH > 13 vith s_~i'Wn 

hydroxids and extracted with 3 x 100 ml. chloroform by continuously 

shaking for 3 hOurs :for tbe i'irst two extractions and overnight for 'the 

le.sto This extraction yiold only an additional 9 mg. 

·. 

l{.Ii-D1methYla.miqoisoco1chi.9ide CKUVla. '1\io tO 2.5 g. iaoeolcbicme· 

{Ib) (m.p. 221.5-222.5°' prepared by the method of Lavigne (74)) w~s . 

reacted vith 12_ :al. o:f' 2.35 1:1 dimethylrunine (prepared from recrys~iaecl . 

dimethyJ .. amine hydrochloride) in .methanol in a see.le.cl tube ·.at170°, · 

following the general directions given by !D.vigne ·(74). · AfteJ" wo;:~ng 

tl¥:l reaction 1J1i.x:ture up ~s directed, the mo.Jd.lnum_ yield ~f · recrtstalllited · 
; . -. 

,- . . . 
, Q . . , . ~- li' ~ .~ ' • _,. . A 'I . . 

product was .g;%, p.p. ~$~1'89 • This represents a 10~ inorea~. in .yj.eJ.a · ·~· · 

-. ' \ . 

'' 



, ;·.;1~ '- - ~- . . . .. • .. :, ,. ·•' 

ft~~~~t;; ::: .:~ ::::;:,. :' , : .~ · . . . . . . sa 
"•:·"' )i:;\J:~· .. ~,-~,·· _.,,,.,,·:~:r .t~t report-14 'b;t._l.av~ ·®d. 1e probab~ due to the larger sealca 

~~;~f~~::}~''?~:~;~ ~~.~~·wo~ ~:·:: .··, ... · .. · . . . . . 
,r:~_:.,:", ·._:,'-;::·:~ ... ';<:< .. ._!:., -~-.1,;;-:Srm:~·oAtmttl;lQ;.tilN~.!:W!+m (X\f~IIe). · Y..XI\1 and tm catalYst 
't. .. · :~;-\::?:· :.;.~~.; ~ .. ~;:·~ ·· -... {:.:r : }_ ; :~ ·. -~~ -... :. ~ -~ .; · -·· ~ __ , >·"·· • l , ,"' t· -- ~~ : - ;· · ... _ · ~: . . • - _ . . . 

:t~~--- ':-:.; __ ·.--~·.;;:\ .. ::· (;-_:: -were ::f)~~a together. in,'gla9ial at:eti<: acid in an atmo.sp~1·ic. pressura 
:~;~ >~-~·~,- ._. .. :,~r.:~·:;x;:;t:f:··;:_ >i·::, ~ · · · · ~-· .·· · · · , ~ · .. · . 
· ·· ~--~:~.·. ~:;_ /···.,,; •<:~~~tlon apparatus ~t4l 3 or tJllghtly mora moles or ~9ge~ bad .. ·:>~r~~-~< _.-<.~·~:·--..:.:~-~~-,~~-i- ~· ~-~ · .. -:-~-- .\. . . . .. · -... . ~··.:~-- :- . . 

;it-~:::.;:,:~·; .; ·( :'':~.~;d:·.ablwrbed~ · Tlie:-mxtuni; Wtlich lw.d lost its yellow eolor., wa.s then 
\.--~ .. ;: ::v~_:,'>=~!~(- ~ "<~·\,~4: :~: ,~\')>~; ·~ "\t.~ ·.- ~· ~-'. :· ~· , • ~ _·, ~ ,. , ;· · 

1 

~ 

~;!;:;.i·. ~'- ·:·:(·."<:; ~!· ·:. ::, ~*:~.~~d thtougjl .a ma~ · e~; super-eel a!ld evaporated to .dryness u.nder reduced 

:·--~: ·· ~--: ·- L~~~.:: ~·~~~Sure~ 1ba 
j;_:,(J: .. .. _:.:·:;>. -,,· .. ,.~·\:, .,. -: .; .:: . .• _ . re~idue .~~ ~n up in ~nzene, _washad ·w~th potassium 

, ..• :-' ,'; -~ .,· "': ,~·<' , ... : _·o~bon&t$ ao~tio_n,, -.te:r; ·~-li ~oal;ll.oric. a.aid. and ~ain with va:tel". 
··:. ._ ... ~ ;'.f.c : ~ • ''.)._ . :' ~t·' . '. . . . ,· ... . . i ~ . t ·. \' ' ' \ ' '. . J • •• 

·~,:\~'.'·. ·!:.', . ·_..,··:;_Tbe·4Ctd solutions vere'_basified and extracted with chloroform to yield 

/:··.. . '';:,'; . ..... tbS· major portio.n of the material a.s t.be basic fraction, '·but no .further 
.:~~--~- ·-~. ·. . ~ . ~ : t~··.".>~ ' .. : :: . ' ' ~ . ' . . . . . ' . 
\~;~;.::;~~~~:.~;~_.,:·<·' '.· ... ,. -~<?rl(v~~ &~tempted. wit~. this ~terial$ 

•, '• t;,. I, ~ ·•. · .. ····-~;- : .. >·· ·.7 _ The ben~ne; cGnta,tning.'tbe nautrB.l fraction·, was dri$d with sodium 
• • • • • • ' •• :. • -. ~ - • • ... 4 ~ • ~ •• • • • 

; ·,. 

·., ~ 

~ .. >·· ~ _ .. 
..._.. . .. \. .... ~-

~;. .; .... ~-< J • • • ' . . ~ -~': ... ' 
. · .. ;.'-

•' ' ~ . (, : ... 

~ ·...s· . 

sulfate: ~.'eva:poratsd •. l'lle ,re$idue 'llas then shaken with 25-50 m;r. 20% 

.. sOdi~ .bi~i ~ ~lutio~ 'o~emight~ ?he mixture was then i'il tored and 

· .£he. tUtrate ·wae; haaified ~11:.h solid potassium carbonate and extracted 
.... ' - . . . ' ., ~. - .· .... . . . . . 

with ohlorofor111 ·to :rieil.d the ketonic traction. "" .-. ' ... ... ... - . . 
'I'he following table gives 

. ·the wights~ :o£ UIV-.anc;l aatalyertu and .the vol.u.ma of' the acetic aoid used 
. . ·, ~ ·i . ' ·' • •· . ' • . I . . 

. .. • . ' ~ ! 

.·and '~he yi~lde o£ tha .neutral Slid ketonic fractions {SEie Table 4). · 
,.. • t • • • ·, ;lo • .:~ ' • ~ • ' 

' . ·. ~-~ ·. 

. ·, 
. ·. :. -~:. 

'' 

::. . 

. \ .... ·. 
,\- t." ;: 

. l 

' .. 
•·. 

~- ..... • 1.' . ' : ' 

,-, . 

. .. ~ 

-·-: 
< 1.': ·. 

. ... 

... ·~ 

·.t·.t 

.· 

'. 

'• . 

··:· 
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'l'able 4 

\Ieight Veight Weight Volume Yield Yield 
XXIV Pto2 5% :?d/C HOAa nautr~l ketonio · 
mg. In€· ~. 

... , ....... % % - -· e ,.. eq ,.,__., 

206 13 2' 10 21(?) 10(?) 
2060~ 124 250 50 6 3 

SOl 25 50 25 11 9 
500 26 50 25 12 5 
501 50 101 25 l4 5 
200 0 .50 10 no~ uptakS 
200 10 0 10 ll 7 
206 13 25 lO 8 5 
20~ 13 25 10 l.l 6 
207 u 25 10 14 6 
500 30 60 25 ii 9 
500~* 30 ($) 25 11 

~ .,...._~ ,..___......,...~ ... 
11: ... ., --·-

~ Thin run ·ws dons in n Pazu- hydrogenation apparatus. 
~* This row represents an a'Uerage of six runs of' 500 lllS• 

eaoh. 

The COrlhined ketonio .fractions (.33l~ me.,) i'rOlll on~ seriao of runs .. 
\ollS c:r-ystelJJ.zed from ethyl aeet.a:te-d:tbut~·l et..oor to yiold 241t mg. o.f' 

ligh~ tan crystals, m..p •. la2-is4°; Amax 219, 255 !1¥-L, lee[~ 4.45, 

4,08; A min 240 nt:;,, log ["min 3. 95; {""a.j~O -J.4g0 (c. 1.16, ethAnol)~ 

~ Co.lcd. !'or c21Hz7N05: c, 67.6; H, 7o3 

Found;.· c, 67.5; H, 7.0. 



~~cJJ.:ggg~tJ~.J-.42~q~~~-~~JJ:t\l:l. m.tt_get.p\o.l .(~ 

XV lib (143 mg.) , the eorabined biaulfi te-solul>le fr.eotions f1·om several 

hy'd.rogemJ:ticn r...uls, 150 rng. fused zi..nc chloride. Md 300 mg~ 8.n..1ydrous 

sodium s·J.lfate \I.JG:r.e ooaled in a bomb tube with il¥3tt;ty'l meroe.ptan* Ai'ter 

~roa.pt.::i.."'.l allow-ed to evaporate. Tr..e residuE! 1rre.a i:P.....ken up in benzene and 

·wat~r ¢ The benaenw layer waa wasr.ed tllice vit.h 11'! sodium hycil">O:rlde ·and 

three t~s with wat.a:r~ Too benmene was tr¥:Jn fu•ied with sodium sulfate 

and evapora.t..ed. tN yield 150 mg. of. an oil;y- residue. An fJ.tte::npt to 

or.:rsta.llize this material i":rom. methanol-uater gave onJ..y a."'! oil. The 

tl~ column iu benzene a.nd eluted with 0.5% absolute etha.uo-1 in benzene. 

'l'his t:13.tarh1.l atill could not be cr;:rsta.U.1zed.. liowvel' , vJhen 

1 Iilil1. preastu>e <Jvernight yielded 100 mg. oS: s. Vlhite po'1trder. 

~:.£. Oalcd. for G H lJJ {' • s, 14 ') ;G' .· -y• 
4

u? o . '• 
j j,J ' ... 

li'ou:'ida s, '1 ·, . 
.... ,j .. 4. 
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• 
. . ' 

Tba combined i'iltrates wre evaporated· to dryness to yield 64 !lg .. of a · .. 
white, partially crysWline resid~. This ~terial vas tb:ln ~hrd~togra.phed · .· · ' 

. ·, . . . t 

on alumina, eluting with 0.25% ab1olute ethanol in benzene. ~ zzie.in· frac- . 
• ' •fj A 

0 
• q 

tions were combined and orystalii~d from metl}anol-water .to 'yield ·;z; mg. vhite 

crysts.ls, m.p. 132-133°, mixed m.p. with ·bamby<iroliemetho:iydeso~olohioillfJ .. 

(IX) 1S2-18j0 , fa __ .~1 .-15iP (o. 1.04, 95% etb!inol). 'fbe constants for : 

authentic ~X ~ m.~.· lSJ-184° and ~~.:~l -15S0 (c. l.oa,, 95% et~l) •.... · .. 
· ~.mlmirodemetlmz:Jvgndes~sWlPoio?Uew <mit>~ ~~dro

damethox,rdesoJeyOol.Chicine (IX) waa prepared from oolo~oine to~oving the 

directions given b;y Rapoport (il4), m.p.· 133-184° ,.~'l,::;; ~15s0.--(oc~ l.OS, . · 

ethanol) I repor~d (114) ·m.po lSJ~S-184° 7 3.:~2~5 ~162° (c. 1.10, ethanOl):. 

A typical r.ydro~sis is as follOws~ 2.0 g. o.r IX vas dissolved in.JO w.. 
' . ' 

ethanol, then :JJ· ml. water and. 10 g. pota.ssiuur ~hydroxi&i w&~.s a4(1ed; ~he . :, · 

olear solution was tl1.0n heated tm:ilr ~tlux in a .nitrogen atmosphere for ' · 

\ . .., .. 

·- )' 

'' .. ~ ._, 

.! 

,. '-· 

. -'-¥: 
-~ l : .. _ , .. 

'_., r 

' ' 
8 days. At the end or this t~ the mi?Ctu.re 'OO:d . .separated ~to tw ).ayer~ •• 
'.rhe mixture ws.e then po~d. tnio .lao ml •. :Water s.nd extrt:Wted .with benzene. 

. . 

The be,nzene J.a...~rs were tbe~ extracted v1th 100 ml. 1 ! bych"ochlorio acid. ', : 

Dr,ying (po.tassium carbons.~ anc1· ~odium sulfate) tmd evapOration< ·of .t~ . ~~ · ( .~ 
•• ' . • 01 . • • • • - -

benzene .gave 1.2 S· ncove~d oeyeta.lllne n:, vhiqh vas recycled~ TbBJ .. · ,., 

hydrochloric acid aalut.ton was basii.t.ed,. w1 th potaseium carbonate.~; ex-. · · .. · 
\. . . . '. . . " .. ·. . . . . 

traated with chloroform. Drying (sodium· s-illate) and evapOration of tlw· . , .. 
,. I' . . ., ' ~ . . 

· ... \-

<' 

. ' 

,·, .. 
.... 

• > 

.. _.; 

. crystallized. ~~ ~. ~- ~t-, .. ~ ·"1: 

• ·~r '>1 
HenahydJ.:o~met~·wmol:ollt2ine 1 .. ). trpm JwXab.ydrQgamt-~ · · : . -· ·· ~. ·~ t. 

~oX'Ldftsagetyloo:X,ghioine .Jm;uJ. XXVI.t (47.4 mg.) iii 3 ml. ~i.d~ ·; .. ,, .. \-~ '('··,:· ~ 
. ' . ' .. ·' ~ "' .. ~ . 

• . • • -~ • - • • >· • . " . 'll,:- . • . ~~ .• i 
and 3 ml. acetic anhydride were."baated on the etaam ~th, tor J.S·l4i'lil,itea :( -·. '• : ,\' ;:. -

. ~ . . . ~ ' . . .... \ ~·· :_ ....... ~ ··-~·:,· ·~' .·.:;. ~:_.;_·.:.~-. : ~~ .... ·, 

and· then allowed to stand ·at l"oom ·~ratur$ d\l'ernight, fb8· solutio~}~.~.;:,:,,- , .. ·~; · ·: 
•. . . • -~ .. ~ ·' . . ... . "r-"- _.;.::..:..··.· .. • 1',. ·. ~;:·.. ::~ ~; 

vas then eva~rated io dryness~~ recluaed pret&sure;;. ~· ~sia\ie·,.'\Vas· ''.: ··!:: · :; 
. .: . . . •,;. ~ 

< .. . . 
. I' • 



... 
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[u:~5 +1.3° (c. ! . .).":!, c.b;;~)l'~te <·,tl.LV...tlo1). T1~ an.:d.;rticnl ~ple wea 

prop!M'ed by dlH:ulc'.!"i~i.ng e. l"oA>t solution o.f . the !;l~·:)ve ~:ryst'ii,..ls in hexo.ne 

Al}1rbL. Ga.lods for ::: 26}~6l~J 10 4 : 0 , 69 Q()• • ~ J R, 5.30; Gl, 7.:~5 

round a c, ''9 ->G · u 5 ()1. r•; 7 J:JJ. ~ ·1~ ,. .. , • .,.. .... ~I "'-·) 

'With S.Y.liua hydz-,:xd:19 e0lution ~:m''i the li:Xrr.atc-i eJ!llne vr.s <:J;·:t:racted ·t-~ith 
'· 

~'9tb;ylnno chlori®. Di5ti1J.J1t1on :Twlded d ..... amp~t.a.~'!.r:.;~, b~~~ 2.01~·20)0 • 

d-Ai'1!.phe't3ll:lr..e {5 e_;. ': a,11(1 5.2 g • ..It"JhlQ!'OOOl1Z1l.ld;;;k-zy-de in 4.0 w,l. u;et.h/.4,~J.vl 

were heated on t.:1n ntaa.:l batiJ for ·:V2 hour. , A small a1\':lunt of inao1uhle 

7he ~B?luti·:m cf .o~n"'l.io.obu:t..."t~O wit.n ·t.~~.:rt..oxic ll.oid l~~.a baen uported 
several times in the literature (76, II, lJl). However, e.o expQri
;;~i:J.taJ. d.st.a:Uf) r..:~.-e all 'tr..:.t lc.c::Cing, d$t"'li1.et d.irtt.;ccti.">ns are given 
here. 



94 

which was broken up vith c. heavy spatulA, filtered without rinsing and 

pressed dry vtith a rubber dam to. yield 224 g. moist 2-a.minobutane 

bitartrate monohydrate t m.p. (af'wr drying overnight at 80° and less than 

0 0 
1 mm.) 136-1,3:3 ; reported m.pG 246-147 for t~ pure 1-wn.ine salt (76) 9 

The moist salt ~a then dissolved in 200 ml. vatar cmd again the stJ1ut1on 

we.s below saturation. Concentratio~ e.s before and cool.ing gave t12 g. 

moist salt, m.p._ (atter dr'Ji.Ug) l39-J41°. Seventy-six g. of tbis salt 

vas. then placed in a. distillation flaSk,. 40 ml. 19 1J. sodi\.llll hydroxide 

we added and the liberated OJAine vas distillado Drying with potassium 

hydroxide and potassium carbonate, deca.ntntion end fractional distillation 

gave 21.0 gG (92% reccvery) of d-2-a.minobutana, b.p. 62.5-63°; [aJ~5 + 4.63° 

(neat)~ reported [a]~5 + 7.80° (~), [aJ~0 + 7 .41~.0 (ljl), [a.J~0 + 5.33° 

( 13~1 The amine is tmrefore about 90% resolved, which is sufficient for 

the ruoemization experiment. 

ar4Ci 37.0 ge ~ohlorobenzalde~"de were m.ixad, beat was evolved, the alde

hyde dissolvad and a second liquid phase (water) appeared. The reaction 

was oomplsted by l~ating for a. short period on tha steam bath and then 

allowing it to stand overnignt. Pentane was then added, tm mixture "Was 

dried with ma.gnesi1J,m eulta.te, filt.ered and fractionally distilled. The 

fraction boiling at 12.5-125.5° at J4 nun. weighed 42.9 g (.:39%); [o.]~; 
0 ( ) 25 25 . ~..... _,C 

+ 56.2 c. 1.12 ethanol ; nD le5~7; d · 1.029; ~ 25j, log tmax 4.,34. 

A.r&.., Calod. for C11H14NCl: C, 67.51; H, 7.21;. 1t, ?.16; 

Cl, 1S.J2 

Found: c, 67.95; H, 7.27; N, 6.76; 

01, 13.13.· 

... , I 

•• 



95 

and 2.-3 .rn.olar· equivalents or J:l'""ChJnrobenz.s.ldel\"yda i.n wetr.l8.nol we.a heated 

u_r1der :reflux for 15-30 mlmrtes. Th$ met.hmol sil:.l.S the11 rem.cved under 

r~duc0d presaurG anri the oxoesf.l alrlohyde wa.s r>f:movt?d b:t nubliln!J.tion for 

sevar,:ll !1eurs E•t lass than 1 Dllll. aJ:\d 70-ao0 to leave a straw colored oil 

* in qua.ntitative yield. The oil vas t.ben dh11:1olv(~,<,. in hexane and 

decolorized with Norite. Evaporation of the hexane yielded a colorless 
,..,, 0 

oil which could not be crystallized; L_a]i):;~ -5j.O (c. 1.60, benzene); 

~\~ 257 l1'¥-t, log {nia.x 4.52. 'fhis material, s.a well as tl1e otb.er 

benzylidines, shoved a conjugated imine pea.k in the infrared region at 

6.10 p .• 

,fi.acemi.z;g,"tti.Qn rnk;.. e~~r!&.!l Tr.e experimental conditions common 

to ~.ll the ra:te runs are as follo\ie: All glassware 'Wns dried several 

hours at 1J.0° beforo uoo. ,:)odiuY.il ethoxi.de solution wus prepo.red by· 

disao1vins und.sr a nitrogen atmosphere the appropriate <ar.1ou.ut of aodi:m 

in absolute ethanol whioh lw.d lJo.en~ heated lmder :t'(~flux save:ral hours 

with sodium anu dietbyl phthalate and then disti.llsd. Potassium ,!:-a1ey-lat.e 

was prepared in, e. similar manner from pot<J.sslu.ru anj j{-amyl alcohol vhich 

··' 

* One expst·iment was run to chec3c tb.e completeness of the reaction: 
102 mg. XXVII '\oms dissolv-ed in, 10 :::ll. m&t.hanol; ·this solution lmd 
u. t;5 - 2.l;P. Forty-one mg. (1 molar equivalent) )2-chlorobenzalde
;,;,rd.J was then added to 3~1~ til .• of thh~ I!K>lution. u1d u.n aliquot 
removed for determination of the rotation, which vas found to be 
::.lowly <~hnngJ.ng townrd Zt':l'u. li>f; rem&ind.sr of the r;olution was then 
heated under reflux for J/2 hour. T";o ml. was then relllOvad, 47 rag. 
(c.pproll:imn toly 2 rnola.:t· G;u.ivn.lents) ;:lo:r'l· ald€: hyde 'WHS t1.dded and the 
solution ws heated for another 1/2 h.our 0 'l'he rotations of the 
mixture after t.htt:: l~rt; !:..n& 2l1d hBot.ins;s WEir~~ -O.J-<5° r.:n.d -0.16°, 
res;pectively. These rotations probably are the sa-ne t.rithin experi
::r..::~ntaJ. e:t.'l'~:·:r, bu.t, 't.'Ven i.f ti:12 ci.:U'f'orence8 ar-e :r6<i1, thi~S represents 
essentially complete react:ton even with one mole of the a.lderzy"de. 
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had been heated under reflux several hours with sodium and then distill~d. 

The base concentration was determined by titrating an aliquot with 

standard acid. A portion of the base solution was then added: to a sample 

of the benz~rlidine (in some oa~e c,iissolved in a small amount of the 

dry alcohol) and tr~ mixture shaken until any solid had dissolved. The 

solution was then transferred to a. tube fitted with a ground glass joint 

and an aliquot was removed for determination of the optical rotation at 

zero time. The tube was then closed with a stopper containing a. stopcock, 

immel'sed in a dry ice bath and evacuated to less the.n 1 mm. The stopcock 

was tl:.en closed and the tube was p~oed in the vapor of boiling metfzy'l 
0 .·· . 

chloroform (bGp. 75 ) • After the desired length of time , the tube was 

again cooled in dry ice and then brought tq room tempera tUN~. Dry air 

was admitted and an aliquot was removed. The tube was then again sealed, 

cooled, evacuated and replaced in the heating bFitho 

As the method of following the racemization varied with the 

· different compounds, each will be described separately. The numerical. 

data t7.re given in table 5. 

,N- {P:::Chlorobenz;ylidine ):d-a-ph.@rurlethvl AIP;ill!9 a (1) Sodium 

ethoxide: The benzylidine (100 mgJ vas dissolved in 1 ml. of absolute 

~thanol and this solution was then added to 9.5 ml. 1.2 M sodium ethoxide 

solution in the :ree.ction tube. The rate of re.cemization was det-ermined by 

measuring the rotation of the solution directly in the pola.rilneter tube. 

At the end of the racemization experi.'Uent (2 hours), the remainder {7 ml.) 

of the solution ~as poured into water and extracted with ether. · The 

ether was dri~d vith sodium sulfate and evaporated and the residue was 

sublimed to give a light yellow semisolid mass• [ilj~5 -0.203° (o. 1.15 

ethanol). The calculated va.lue for the rotation of the original benzyli-

. ., 

.; 
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l·.·.. . .• ··~. a,t thi~ ;ao~erttrati~n is -l,06°. and, t~~tpre,. til$ eompound is 19% 
. i• . : .~ "' . • • • ~ ~ • . • 

... r. ;, .<; 

· ·unrac£emi~d · · · · 
' ·., .. 

.. ~. 

·~ 

.. 
..... 

L .. '· 
'• ~· 
,f '. 

; "1. • 

.. , 
'·. 

' . ~ . . . _.... . ., . 

:·'_"·_~· ... ., .· 

} .' · .. ; 

···i. \-{ ., ...... 
-··:. 

~ :; 

. ~... . :. . ' 
t;...._ .. 

t~ .·. 
1 ; • 

f"··.· •1' .. ' . ... · ... • 

rx:,:;'·\~ 
; .... ····~~~ . ' ' . 
-t.; ' . 

,· 

. . . . . 
· · . (2)- ·PotasaiUt!l.fr;amyJatea The banzylldine· (60 mg.) was dimsolv$d 

.. f:.~ 6'·ID.l. '()f 1./• B po~ssium ~lete ~lutioil,. After l/2 hOur at room 
·-· . ' . 

·.~,~~at~, tb)t solu~iol?- i"ltd a rotation o:f' -o~045°, .vhereas, if no.· 

' ;acifJrnlzation ha4. oe~~d·, t~ ro~tion \•iou.ld have been approx1ma:tely -1°. 
• ~ \.'. • . • ',' _,.r ' •• F • , 

l;.f~cW.o~;o~nztU4~-c9lchir.telJ!@t~l ~tr.LSr. Tbe benzylidine 

(10;1. me· j ~Ill ~d to lO ml. o. 95 l! sodium etho:ddS aol.ution. •Jnly part 

. of t~ .89l,id disso,lwd :and the supernatant we.s used tor the rate rune The 
'!' . '.... ·. ;. 

,; 

. ~ sol~tiori. we ~ad fuoc;tly in the polar.i.mster tube , e~ept for the last 

. "• ~ ··; .. 

. ,_.· ' 

•, '· 
.• .... , 

~le ··(12 hour~), vhich was too darkly colored. This sample we ~u:red 

·. ht<).:.~'t.Etr '~d eXtracted 'With b.elr.eJ'le. Tbe residue (24.9 mgo)' left after > ', --~ ~ ' . . ~ . 
•'V~~ati~n· or the be:pne w(as dissolved in 2 ml. absolute ethanol; 

'•"\. ·. ,' ~ ' ~" ' . . . " . . '. ' . ' 

•.• ~J:C· . 'Q .. 
. ·{~CIJt.~ ...0 007 ·. : ,: 

. ~ ,, ~:' .·· "· ... ·. . . . 

· _:·,: ... _,: M:.(R:;ShlprobePA,Ylld!qe}-d:;mpm,~ (1) SodiWll athoxide: .. .: . . : .. .. . . . . 
\ . ··. "'•, ~ \. ~ ... · ' . 
;~: .,~ ~ . ''£he'"~n~lld!h'~ c99.a-a3g.·) ·w$ tllse~lvsd in 10 ml .. of 1. 79.1! sodium 

• j', 

... ., 

...... ' 

Jl' ·--~ 

•. '~'·-'..,· 

' . ' 

~ . . ' 

· ·. :~'t~ld,d$' ~oltltl~n •.. ·The · .. qpticai rotatione were determined direotly' on this 
. , 

'• •·. 

.. 
·.solution •.. 

. . 
::; .. r. · •••. (?) Potassium.~vlat..at: Tb!l benzylidine (27'7 mg. )v~as adiled to 

. :e.~o~d.ma.~lY lJ ~:•. or .1.33 lf potassium .!t-am;rh~ solution. For cater

. ,iainS;Uon .. o·t the ·optical rotation,. 2 m.l. allquots wen diluted to 5.2 ml. 

wit~ absolute ethanol. · 

lt-;JR::QhlofPb§peylidia!l-Z::emin?~· The benzy:+idim (.~~.3 ml.) 

w~s e.Lided. to about 10 xnl., .of 1.}4. l:l potassium Jr-a.vltitte soltttion. For deter

mination o£ the '9ptioal, rotation, 2 inlo aliquota were diluted to s.':c ml • 

. • . . vi~· absolute etba.nol. 

.. · 

1l:-~P:£hlorpbe~r:lA~1B )·-oo~~thOAYde~@OtizJ&gJ.cbiaine 

bogiL., (l) : sOdiuin etholdl:i'$·: The benzylidina (242 11\io) was added to 
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10 ml. lQG 11. acdiWXt ethoxide tjol':..:ttim1) vanaing slightly to b;::.ston solu

tion. on:cy par~ of tl~ :rJa·b@riul dissolved und the supernatant we.s removed 

fol .. the :l'at6 determ.bmticn. The solu.t:br. da:ri-cenod l,upidly en he3ti..t.J& and 

the :-:·ot.utJ.ou could r.ot bEl mo~.surad directly. \·:::. th a fi ve-:o'old dilution, 

th:J rotution co~lc be measUTed t but. tr.:e ao';,unl rota tioz: ~;p,~ tuo sm.G~.ll ru-:ld 

tbe reacli~ an·ora too gl'Ga t to be of a.v 'ml't;.a. The rote. tions wre dater-:

;d:ned h"J pouril"..g ~;,he a.liquots into -rro.ter, el'.:trnct:.ng uith ~h.lcrofom, and 

doterm:L.'l..tng the s~cif'i~~ rot..:1:tio:1s in banzene of ·tbe ::.~oldtl.ea 1ei't after 

evapo:::·at:lon of the cf>~o:roform. 

(2) .?otassiWl }·~:u~rlate: App;:oxirGately 55 nJg. of' tl10 benz;rlidine 

;.re.a dis$olved in 1 ml. oi <.l.bsoluta ,!r~1m.,;tl nJ.cohol tmd 5 ml. lo29 Ji 

JA'".rtasaium _t-nv.lat.B solutiou was aadedo For det€irmins.tion of tho rota-

tions, aliqr..:ots ·were poU!"E;ld into litater :.u:rl axtractod v;i th l.liSX."ll'le. The 

:residue left. ai'tsr evap.:>ratiou of too hi.';mna vns taken up in ben.zano aud 

ti:~e spec:l.Lic rotatl.:>ll ooterm:lJled. 
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Table 5 

.------... • _._ ............._ ...... , .. _____ ..,. _____ ....__..,..,.._ .... ,_.n_,_,_,.,.. ----· 

Ti;oo 
llOUl'S 

1-----------------------~~----------

0 
1 
2 

0 
1/2 
... l'' .L~ ; .... 

12 

. a. ~5 
. p f-
. ·.; j) 

-1 .. 056 
-o.:/n 
-0.159 

·?0.20j 
+ o.:V .. J 
T' 0.134 

0 

100 
2;'7 0 9 
J..,5.1 
. ... 

100 
70 
66 
0 

1-----· -·--------il~------------- ..... .. 
• :uapootam.izw .

1 

Ns.iJEt 0 + 2.63 100 

I 

I 

KVr~ 

1 ~-2.61 100 
6 •i- 2.63 100 

24 + 2.58 100 

0 + lo 7/) 
"1 + 1 .. 331 
j -r-lj. ?6? 

kat 
unit bAse 

cone • 

.. 9 

.5 

0 

.J 

1·-. 
23 + o.oos 

100 
75.1 
4J.2 

0 

J:~J~Jun 0 
5 

12 

·:r 0.657 
+ 0.1.~99 
+ 0 • .3J6 

100 
76.2 

.o; 

-· ........ _ _. _____ ,, ______ , _, ... _,.... __ _..... __ _........._'1101 ___ ..,,_~---.. -----..........-.---. ..... -------+ 

ria1Et 0 
21 

* -43.5 
'::!. ·* -J'Tc4 

100 
31 

.006 

..,. __ • ___ ,......._._, __ ·-~-"""---'~--..... --... -....u....,_.,.... .. _~-------+ 
0 -5].0~ 
t::. •• ..,.~ o'< 
.,1 :uun - ..)~. . 

iO ,,..-1 ,., _,,f... , * - ~.. _....,0_ 

4 

* 5'pecif'1a rotation [;1] ~5. 
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~ru2ll!!.l~t~.Pn !Jf Ji-. ~PJJl'2I~.J:£U.W..l::,4,7A~~~-

2£o~uct i~S?la·~ The benaylidi::w (40.6 g.) uaa add.ed to approxiuw.~ly 

JO :ul. o£ a l.J H potc.s_siUill Y.avla~· solution and the i\lixt~ was. r.eat0d 

. them pa.rtial1y re~C1./:GG 1.1.4ulcr reducoC: pr~ssUJ:"e and ths r,2sidue. waq t~n 
. • ' • . !" 

up ·:r.u- ncth,ylOilft. ehloride and ~.r.atar. 'too .organic pbnoo was t:neu dried · · 
•, . 

with -:mag.netsiun aul:l~~-t:.ta and diatilltld .U.."l.der reduced pNssure tO' remoVe the 

msthyleno chloride B-l'J.d ras:!.due.l run:rl alcohol. !he residue (33 g.) "Was 

tl-ten distilled through a tvhort-p.!lth distilling heP.d at l-2 ~· pne~ure

a.ud at .a bath tel'npera.tu.:re of 100-120° to yield 12.8 g. of a colorless· 

liquid; [".]~5 0.0° {c. 1.95) ethanol); -~ 253 l$-t, log fmax 4.33. • The·· 

ir.d."r.ared absorption spectrum of this material :was silnil.e.r', but not ·. . . . . 

identical, to that of too original benzylidiMo 
.. 

The diatills.te ws then d.iatilled through a t·raotiont\t~. ooltllnri 

at 14 l)\l!l, pressl.ll'e. T~ .follo1o;ing fractions wre obtained: 

. Fracti~tl 0 . 
HmibeT b.p. ~-

.,_,,.__ 

i •· ·. 9o-1z6· ... 
2 126-J.V "\. 

. •"' 
J . lZ1.2. 

4 l2'7_.2 
-~·--· ~ ...... .,.... .......... ~---

... 

~-~ 
ti ! Wt. 1 -,.._-----

~nm.:;: 
g. -~). 

0.59 'J.;r! 
•. 

2.79 253 

6.44 ~.3 

1.12 25.3 

oe 
~ -mrur; . 
't· 
4 • 

4. 

4, 

29 

34 

33 

32· 
~~--~-......... ~ 

lr' 
.· 1(.1...,~...!. 

~ Cl .. 
~......, -·-

75.7 a.2 .. 1. .. ,3 7 .... 
·. ·.;; 

6'.:$e0 7~3 7.l 17.6 

67 .. S 7.3 7.l 18~0 

66_.,3 7.9 6~2 17,3 
:• ........ _., ... ~ .. ~--...,·~~·~---~·-'' '-. ·---....-.1 

.. 

~ .. 

~.'. 

''• 

·:.' .. :. 
·."' . 

.. . .: 

...,, 



. . .. ...... ..:•.· ... · ....... · 
~+, ·.-c ...... :~ . ~- .. 

• < ' • >.~I -~~·,,}.:. '', 

. . :" -~ \ 

. ~ 1"·,.:-:-~ '~>·"·t·:t, ... ;_. 
.. ·~ .. t ~ . '• 

;-~' ... ~--~-T . . 

.... ' ~~-- ,' 
... :;.; · .. 

. '" .r-"'. 
<f• _~... 

-~ , . .. .: . . 
s.·"'" •.. ~ :: .'. 

,._; 

· .. · .. 

i<J-~': ~~-{ ,· .· ;· .. 
• , .J;' "t ,, : ••• 

; ••• ' ; 't" .' ~ 

·., 

I :~ .~ o • 

.. 
··· ... "" 

/·r"' '. 
~ f 

""'·I ., 

---~ 
.· 

' ' . .,·· 

.t•·. ·,· 
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SQiiai:w t~ ·gt 1~ { p:::glYflr2i;J!r.zyJ.id~r~ :l-4-§l.!Pf&! ~ir¥1! y,t~ . 

.. 2£0f!AAlJ.A2.iH:On •. roo bunztlidi..oe (1.00 g.) was uckled to JO w.. of u 

1.21i ~lation cf pot.aseium rb':ltoxida ii1 ~bp.tyl alcohol a.nd the m.iXt.lre 

... .· .· :.-,... /.. ;. . . 
ga.V@ a $'t.r~v · oolo:ro,d liquid· residue which vas sila.Y.en with .Jj ml. of 

'... . .. ·,' _. :·; ; ·. ,:;.. ' . . ; : * 
1· 1! h;tdraohlori¢' uoid ior 19 imw:s. The solution was then extracted 

. ~ . : ,~·.. . . . ' ' ' 

:vii th ~hloro.form ~'the 1?-G.ueous phb_ee. was treated as described in the 

After ~~-overnight ~t:.roo.m.t.empel"ature, the solution vas extrao'ood 

'fh.e 

s~'oonQ. chloro:tora· extract ws $Vapcrated and the residue dissolved in 
. ~ . ... . ' . . ,. 

:water. TitratiOn vitb 0.l00 1! hydrochloric e.cid :required leas than 

0 .1· ml •. and : t.h&refo-.re tbe or~itia.l hydrolysis w.s cmnple '00. 

.·· Tlw :Origi.ual .'a.did eol~tion was basiii.Gd and oxtracte<.l 'With chloro

iorm~ · The ··oiw>:roi'otm wa dried :with aodium sulfate (And evaporated. Tha 

residUe vas Siissoh'ed in water and titrated vith 0.100 n hydrochloric 

;rhe recovered ruuine 

_aa·oountecl for· 77%- ot the. atarting tnlll-teri&l. The solution i'ro;n the 

tt'tration w&a then busified and extracted with chloroform. ·rna chloro

. form. lias drl.ed and -eve.porathd.. Tr.e residue vas tal-",en up in 10 rulo of' 

· An experiment ltd th th& pll:ro benz:r .. lid:i.~J:'l bhowd toot ~~J·d:!: olysis in 
llf h;ydroobloric acid at room ·temperatur-e was quite rapid, a 
p!'(1Ci.pi W. te of .l;!-C hle>ro 1:JEmuldo 1'\y~o ~:.p-po ar:tn.g wi "th in 5 ;n.inute e , 

· allld~. that the re'C~very oi' the aiJliOO was essentially quantitative. 
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he,4ted on the s~a.m ~th .for 1/2 tvur. The solvents were removed in 

·an _eir i2tream on tbe st..aa:a bathe Too reaiau.t' .·was t.aken up in benzen~, 

w'll~hed :vi·th l ] ~yd.r.;)chlorio ..:.cid i 1 E sodi\.Wl hydroxide WJ.d finally 'With 

The a.dde wa.s c:::-ystallizcd trom ~trJ<.~no.l-\o:£:r~r tc 2rield ;JO >llgo, 

-ra.p. ll:>-1.:25° (N-benao;;-1-dl-ruApt.;e·~ melts at 132-133°) .- Ii:Gcl7~rt.a1 ... 

. li~ti;<>ll .ticaldtJ.d 430 mg.' m.p. 115-125°; W~5 0.0° (o. 2.96~ ethanol). 

c, 30.); H, 7.2; !:r, 5.9; Cl, 0 

Cl, 14.4. 

01, 2.0. 

Found: C, 7e.5; H, 6.-3; N, 5.8; Cl, 2.0. 

.fu!-~aQ.ZAt,iou of R- CcshlorolfQne:rlil~l-he!xelmifo!ieP!f!!J!ox.YSie sQX{

!lesaoet.y;lgolchj.oin§ (~~I} :w;ith p:rodAAt !~o:!J!t!or»- The benzylldine 

pre~ed fr-Jm 630 mg. bexar.ydrode;:aetb.oxyd.ol!loJ~/deeaoetylcolohioille (XXV II) 

was di,ssolved in 9 :nl. e.bsclute ~amyl ~a.lcohol -~ this S<;>luticn was 

added to 25 ml • . or a L3 li potasaiU..'ll jf~e.m;rle.te solution. Tl'-e mh.'"ture was 

placed in an oil -bath at 75° for 3 hours under a nitrogen a:tm~sprere. * 

The aolution 'W8.S then C:)olod, poured into w"ti.Ur and axtra.cted with l:'.e:>tane 

'·{pal.''t of tr~ i!Clutio1: ;.;as lost at- this po111t). l'he yalloi~:ish hexane 

A ltttGr run ·\i&.a made by bes.ting under rei'lux a. sclution o.t' tbe 
oon:;<rlidir..e and p?taasiUi.:l .!rblrtt.:>xide ~..J:l ,l-buty·l alcoh;;l .f:.:>r 3 
hours wit.~ <i'iSS('.,ttt.i~llJr the s~ results. 
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soluttou wHs dried w:tth aodium sulfate, decolor5.Zt~~d 1.rith Nor:i.te and 

evaporated t.o yield 600 mg. of a ye11o"W oil; ~~~ ;?4d ~: log [max 4.04o 

T)J.e raoewte was then tented on tr.s steru11 bath for 1/2 hour '"'ith 

1 .N hydroch .. lo:ric c.cid~ * The l'.:;J<'lil'O~tsis :aixtu.re vaa then Nctrw~ted with 

benZt!)ne, the· a.Clueous layer oosified with p,)taasium cr;.rb<.:mate and extracted 

wit.h chlo::t.·oforJno Drying a..."'ld ev~pvratbn of tJ·.e benze:ne yielded 1,4j t:Jg. 

neutral 11!8.t.erif-.l and drying o.nd evaporation o.f the chloroform cave <;{) mg. 

ot basic material. 

fro4! tho r~ty_)Vt) 1-q-drol;:s:i.a \ft<S t:rocted ultb. 10 ml. PJ'Tio.i..119 and 10 ml. 

:react.i0:1 mi.."'::ti.l..!'e tt;; struld overnight. 'J'ha solvents were evapor~:ted under 

:r·edu.ced pro.s~ure vnd tl.lf: residue, \ih1ch pr:..:rt.i.ally crystul.Uzed ~ wc.s 

etha .. "lol in oonz,ens) weigt..sd 6<:> mg. a."ld \·Ws crysts.llized from banzane-

"'"' + • ld ··.., 1 ·... t. 1 "l ... ~ '>; 0 • r, ·]25 · ' 5° r o 40 ,...,xane ~;;o ::r~e .5.;) mg. 'IOJ,:.J.<:e crys ·a s, "•L"• .J.·~ , L"" r; -r- -+• .,c. • · , 

ethanol) (t.he actual rotation va.s ·t- 0.01:3°, which may be zero "Within the 

ex-perimentul el~ror); ()max 219, 256 ~:., log trua.x 4 .j7, 4.07; A !ll.in 240 mJ.L, 

log E. min j. 9L (!ie~..nl:Q'drvde:r.ethoxydeaox;:tcolchl.cine (n.) hEs (\ ;.rw,x 219, 2.56 ~q~), 

1 >- I ''9 4 10 d ) •)} ('I ' "' [ ~ Q"' ) T1 ~ -·· d tr og "-max '+. j ' " ar:. r lain 4<+"' rn(..~ ' .log rL!in j • ~-.:. • ~:te .w.u. Tb.:'e .. sps c v. 

of !:{ and d.l- r.:-: i..iere identical .. 

* 

Calcd.. for c..,, H?"'N), : ,.., • ... ·-r £'(ro 

:Founds C, 70.15, H, B.OJ. 

------------------·-----------
:E:xperi.ttents writh tLe ol·lg:i..nal bona;tlidiv.e ir.A.ic~k:d thr.t XXXI was not 
hydrolyzed as rapiuly ~t rnor..t ~~m.t)erll.'I:.Ul'€.1 ws were the a.liphr:>.t1c 
benzylidines, and for this reason the more vigorous concH tions were 
used. The recovery of the anti.ne under the above conditlons is 
essentially quantitative. 



the directions given by llraun (1.4) as oodi:t'ied by Kolthoi'f (71) and 

stored in the rai'rig-erutor. For the rute run~ a portion of the stock 

solution was diluted with cr~oroform to approximately 0.04 ~ ana placed 

in an ice bath. '£he concentration 'Was determined by ruiding e. .200 A 
aliquot to 2 ml. chlol'oform, &da:L."lg 2 mJ. .• 0.1 il acetic acid and 2 ml. 

0.5% potuss1um iodide, shaking viccroualy, and titrating to the starch 

end point with stl>....nJaJ:·d sodium thioa'4f'ate. IX or dl-U. (3.32 mg.) \Jere 

ice bath. fd'ter the i'laska and solution he.d Eiquilibrated with the buth, 

the perbenzoic solution ws added to the amide to the 2.0 1al. :riSXl~ and 

thtil contents were nrl.xed. 2SJO A aliquots w"Gro removed at various times 

Ul'lU the concentrt:J. tion of' per benzoic ucid vas determined as be:o.'ore. !'he 

concentration u.i' the perbenzoic acid .:n tl-'..e rero.ulnder of the origirml 

solution was also cr~cked ut tl~ eno of tre run &nd was found ~o have 

remained constant. Table '/ on tbe following pa.ge gives the results that Y 

were obtaiJ:Jed. 

The seoorJ.d. order rata constant {k) in 'fable 7 vas calculated 

1'rum the follo"tJing eq,u.::~.ti.ona 

k 2.303 
t{a-b) -b-x 

J.og a 

b 

· w~re a is tho initial concentration o1 perbanzoic ac.:td, b is the 

(1) 
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Ttlble 7 

-· .. _ .. ...._ 
-·· 

IX (0.01157 M) dl-IX (0.01157 ~!) 
. 

krx kdl-IX 
oonc. of . -1 -.t. 0(.)00. of 

.. -1 -1 t-min. perbenzoic 1-min -moles t-hlin. perbenzoic J.-min -mole~ 
·---· - ~-· ---~---·· . 

0 0.04130 - 0 0.042o6 ---
5 0.0)9&::. 0.927 10 0.05J6d 0.853 

10 O.J898 0.693 20 0.0]737 0.563 
15 0.0}360 0.533 30 o o··6·~ .... • ..) t:>·'.} Oo504 
20 0.03743 0.401 40 0.036.32 0.442 
30 0.0)743 0.401 50 0.035.32 0.402 
45 o.OJ6Jl o.J69 60 0.0]545 0.369 
60 0.03527 0 • .365 70 0.0]471 O.}d2 
75 0.034136 0.324 00 0.0,3440 0.]62 
90 0.03J36 0.349 r;o 0.0.3,)37 0.,]69 ___ ......_....,.___._.~- ---·· -- -· 



~~{[;~~;,;··:,'.; \',:· . . ;; , .. " , ro; 

:~· '\t:>--1: ~-f-_::4.·->: ; ... ~ · ·~. ~tiaf ooncentr&~:tio~ of. IX or dl-IX, and x is the amount of perbenzoic 
·>·!·~ ·:z;,:;'"'~~- ·~~r~~ :~"'r: .. > ~ ·~: ~ -!" ' ~ 

r:'!: ·:,~: j·'· .> ..... :,. t~; . a.c;lid conewmned at. t:imlll. t.. It ie obvious that the k 1 s are not constant, 
:~.~i:J:~~~~.~!~:q.~~~: -~ ·~~·t·::_ ·.· .. · ,~·~: ~ #.. . • • •• ·' . . 

:v.~·.,/,{:;.;-:::i:::,·,~,>- ~.~: .·:-· . _¥t -~ ~tb ·runs; k eeettUJ ~ be· approaching tdmilsr llmiting values. If 

,,:,·, ··'?>.,, ,, ... .. t. · ;-. · · w· le't d ..;· -~--..JV · · log a-x . - log a 
f~'li::\-ii.i~~, ~i .. ";. ·. ·::t ... _. :· .:: . -.. . . ~3-- ·r. < .. . . J 

·.·1. . '!;, 

. ~. . 
' ~ . . . ~ . . 

'. d 
·'>t' =~ ·,· k (2) 

. .. -· 
'l'h&n, aooor~ t.<>·et]wition {2)~-a plot oft vs. d should give a straight 

. ' . -. .·· .· '• 1' . ·. * . 
:.ifne ·or olope -· ~~~ through ·the origin. A plot o.f the above data ,' . . . , .. k '' . . .. . 

: :i~v~s tvo' ~allel a·traight lines, but both intercept the t-axis belov 

. tb8. Or,'~~. 

·Tbfllre are several systematic errors in too experimental deterndna-

.. · tlons.th&t are Clue to the •am;all saah in which the rate runs ~re ma.deo - . . . ~ . . ' '; ... 
' ., 

".one-~£ the~ is thf;t zero time·; .for .vhen the perbenzoic acid solution is 

t;:,·:;. ·:··;: · ,..· ·: ~ ' .. ? · • ·,tran&ttmd: to· the·' reaction flask, it warms up, and when it comes in 
F:J>,··:~{>~;_:··~r-"< ·,-·,· ....... -~ · : . · . . - . . o 
;;~~\"f~~~:,;;;.,;;:,;f(, ;J~;~~;:t- .:'?ontact ·with the amioo, it is considerably \Ianter than 0 • The reaction, 

·:,~~~::·;~i-··~. ~:}'f!i~·~··:;· .. -:,t~~ora; will be more -r~pid ·at. that ·tinJe than it should be. Also, 
:c.::.st·-~.1,:'-f~-. ·. :, . .- · ,-. . . . .... 
~:..··-: ... ;~:.A~: · :-.\· : :.~ ... .. '1 \tben removihg aliquots , ~ munple vill rapidl¥ vnrm to room temperature 
~;~-.:"~j: ~,;'~,~:~~{~,~~· .. ~ ·~ ·-~· .·· .. >~.;· .... ~ .. :.;) ~.:. . . . . ~... . . . ; .· ** - . . . ,. 
:t::;·-l<·:;{;·!; ~-. >:.>" "~ t -• .and ~·~irftMr reaction 'Will speed up. 'This increase in the rate of the 
••• ' • w. t.. ~ " • • . . . . . • .,. ,' • . . . ' 

,?:,{~:, . ;~A<itl.9;, WU14 moan tbat tho aoncentratioli or perbensoic acid o.s lllSasured 

_:~.;~ , . ··:.. ac~_oorr-eepollds -~-a ti.n.ra·grea1:.$r tm4. t, i.e., t -+c. Assuming that 

:.:c 

~ .-f .' 

~ ·. '.~ . ·r . 

~ .. , 

'· 

. ' . ; thia 'e-.tro'J:' in t.aking ~lee is aonstant fo.r any one run (a.n aasu.'llption 
~· • • • t ' . 

• , r:'• 

thQt is implied by the fact that the above ·nentionad plots approximate 
.1< .• 

1 , , :. I ~ 

•, 

... straight llne.s), then o will. be a. cio~~tant tUld equation (2) can be modi

tied-to inelude c 

~* '· 

T~~ :~action r~ on u ~gar seal$ actually does obey thi~~c~~a- _
1 ·-t~on and ·.tba vtllue of k!x we.~ found· to be 0.34 ! .04 1-min llloles • 

(iT. ·Qo.rdoli, priva~ c_o:arzJnioa.tion.·) 
;•' 

The~ errors ¢ould probab]J' be •liminated by. work.ing in a cold room 
$0 that the' glaamTare would be near 0°. . . ' 

•i. c • 



d 
t +C a

k !. .,.,.. . '~ . (3) 
'1 

· Here again r. plot of t va. d 1;rill give a straight J.im ot slope ":". t out 
. ~ . 

~ 't?r4s CaB!) thl t,..interqept' wlll _bt~ -c •. Solving e.quation (~) by msaruJ. 

of tba roothod of »Jaat ~ueTes gives kn:; ;;:; 0.30 l-mi.xt~~-mo~a~1 . and 
. ' . 

kdl-IX = 0.29 l-rdn-1-mo~a-1 1 which ~e the $AI49 with~ the axperimntal 

2-!rde::!:?o..(12.a) :..oo,t§..h'(lirQd&:oo,tlR~L~oqlcW.C!aEl 
~I_Illi 'the MUtral 1'raction(400 L'Jti.) from t.J.~ hy~l.yeie of t~ 

raOOmirt€ld be~flidine (xXxi) Was onro!Ilatographe? on. alum.irla. (!)lUting 

with ben~ne-hexane (1:1) end then 'bE!nzene. The main ;fractions (1,36 mg.} 
- . . . - . 0 

were combined mnd twic~ crystalll~d from hexane and ·a:rad at S9. ·- wld' 

less than 1 !lllll. overnight to yiGild 64 mg. light tan crystals, zn.p~ 

l06o5-10'7 .5°; (\max 214., 240, 302 ~, log [max 4.54 t 4.1~, 3•62; A min 

2jl, Z71 11Ji,t~ log -~ /~oil, ).49. A _strong absorption in this infrared 

occurred a.:t 6.02 Ji.. 

·An!)._,_ Calad. !or c19u21.,o4 a a, 72.1; H, 7. 7 

l''ound: c , 71.7; H , 7. 7. 

2:-itnk.o~-:f_n ( l2a) ;-:t:Qj;.alt,Y§.LCSefQ!l!tho~so~~ace.~ dgaQlG~oi~ 
iXLh 7-Y.t?. to-t?o. ( l2a) -octe.hydrodeme tho,xyde aox;.¥dEHJlil~:1~m)~d.ocolcrJ.cirw 

(XXXVIII) (99 mg.) in 10 ml. absolute ethanol was h;rdrogemated ,1n the 

presence of 97 lllg. 5% palladium on carbon 1'or 26 hours. The taixtu:ro vas 
' 

~iltP-red through super-cal and evapo~ated to dryness izi u.n ~ stream 

on the steam bath to yield a oolorless ·oil which slowl;y crystallized. 

Crystallisation from heX8lle. yielded, ai'ter drying overnight at 80° and.· 

less than l mm., 71 mg·. white_ fluffy crystals,· m.p. l53-l5J.;O; ~ 

219, 256 Jlli, log r,-zaax 4oft, 4.07; /\min 21...0 ~'log &m1n 3.91. 

~- o~lod. ror c19H26n4: o, 71.67; H, d.23 

F'ound: . c, 71.53; H, 3~3J. 



-1 ... 

paJ~nui'i.i .. ill on carbon, 10 ml. absolute ethanol nnd two drops percbl;)ric 

noi.d '\o!fl.a hydrog€no;ted i.'l an ~t;nospheric pressure e.ppa:ratus for 21 ho"IJ.rs. 

l'he :reaction n.tixture was then filters<~ into 5% sodium bicarbon!:lte solution 

and extracted f'iret with hexene r~.:nd then with chlorofor<a. 'l'he haxn1.w 

Jle lded 29 mg. rc s!~.u.e and ti~ chloroform 11. 5 il1.g. Tbe r.exa.1:.e residue 

~·as •:}hrol:llatographed on all.llllina ~ oluting wl th !Jex.m;e f .. nd tl"Xm ·,JJth benzene-

0 
Tl:is prochwt 1,.m.s subH:re.rl Ht 70 bD. th 

.... >:..no 
:'l micro cont:riftl€;e filter t~~ nnd e:~owl:r coolr-rd ... o -vv L'l & :nettanol-

d:::y ioe bath. Th~ 'tube •,;as then centrifuged <:.nJ too c::.oyst.r-;_l_line product 

ua<:i dried at 40° and 0. 5 a~. pressw:e f-":xr 2 }:atrrs r~.nd then overnight at 

r·.J~r.l tempel"ature and 0.,5 :nm. p:resenxr.e to yi(~l:l 10.5 

m.p. 70-72°. 

.bn~l"" G'."1lcd. f .... "'* .. '! ') G 75.5; }) ' . ~* 7; "''"' (J lolA. ........ ·~ . : ~ ? .:~0 ,j 

}'ound ~ c ' 73~4; 
11 
--} 9~1; 

white crystals, 

,.,, ... ,_! 
• ... 'VJ,L·:;' }.').6 • 

...; 

~x;H 
) ' 29~3. .) 

p;~lladiu.'T! on carbon fo:r. 2.3 hour a E~n<l worked up n.s before. The ~n~blima tc , 

howver, instead of being cryst!illized. wns frecr,ionally rechr-:1-ma·togrupbed 

obtainod antl the ru.::~.:lr~ frs.ction (8 mg. , crystf:..lline) had /t'.,,.,., 2 . .n !DJJ 
t,~J..-. 

.U~ar~t.<:J~""w:~..P£!f~J..2r~ s..:.;_~L<!J_ .1'1:::&~~~·m1~~~~ -~~l::ti;:o;..;£.~.: 

,,.._?a (J.4d -oo·~·h,.dTO(~;::rootrloY"'.iCeMY"da!'"'ll'e ~riocr.1 ··hiein .. ~ r U.l j~ ~·olution '""'~---- ~w~ .. - .. ¥-.....-.. ... ~.;;.~ ... ~ ;trJ. ... Moot~- -~ ....... _ .... Y.£~ ..... -· ........ - ........... ._~:.;.t-.t. 

i.n 2 ml. 



tube protected vith -a drying . tulle vas cooled in ice. A solution o! 

10.7 mg. 2-toluene sulfonyl chloride in 0.6 ml. pyridine was a.dde~A.n 
• '! ' • ·•.• 

3-4 portions with shsking. The atill'oeyl chloride we ~insed in vith an · 
... 

additional 0.6 mg. · pyr:i.di,-. The· reaction mixture was. then allowed to . 

stand in the ice bath for 9 ho:m"s.,. Tb9 reaction mixture ws teen Pf?\U'ed 
, . . . ~ . 

into ios water and extracted -with berusene •. The benzene we. thon washed ·: 

with 3% acetic acid, water, :>% sodium bicarbonate and :tinapy With vater. 

The benzene was 'then dried wit~ sodium sull'ate and evaporated at 40° · 
' · •. 

bath temperature under reduced pressure. Hexane was ·then added ·to. the . 

partialJ..y oeystalli.Jle residue a.."ld the· entire product ·CJrYiJ~li~d· . .Ti.Je . , . 

hexane was tMn evaporated to yield 16 mg. crystalline .res'idue, ·.m~P• 
• •'. I ' , 

14d0
• The infrared spectrum ahol.Jed a moderately strong h;rdroql band . 

and ~'aS. VeJ:1 similar to· that of the starting material. · 

!1~-Kioooer. rssl~ction. ~ ;~i&w-t?a (lZa) -octah;ldroq.egtfi9X?£-
, .. 

Q!i!awS:!EamQE!;ta.zpJ:dOoolcbicine C:XXXVIII.L · A mixture of 90 mg. XlXVIII, 

12.5 mg. 85%' bydrazine hydrate and 9 mi. e.bsolute ethanol was heated 

under reflux for 1 hour.. Tr..e condenser .was the~ r6linoved and ~he soiti-

tion was ~i.led ttntil slightly clo~dy. · ~iethylene ~l,yool (U mi.") vas .. 
• • ~ 1 ... 

then added and the. solution was boiled until the internal temperature~ . 

rooohed 185~:. · The aolution \,<as then c?ole<l, 1.6 g; soQ.ium cy~oxide : .. ' 

.was added and the aolution was again boiled until the teruperature reaom4 . 
0 .. . . • . . . . . : . . .· 

100 • The mixture was then heated under reflux.irr a nitrogen .atmosphere· 

for 4-1/2 hoilrs. · Tbe reaction mixture was then cooled, poured into 
. . . 

water 1 acictii'ied with eydl:•ochlorio acid end extracted with benzene. '· 

Dry~ and evaporation. of the ben:aene, yielded a residue of S4 mg. The 

.. ~s'idue:~ was then shaken with 25 nu~ of 3 H soditi.lll. hydroxide .~d :2.5 ml ... · 
,-if .. ~ 

of methyl sultate for 2 hours. An additional 2.5 ml •. of methYl sulfate .. · · 
·. . . , . . . . ~ • ·~ ~...,;~:~~ .. =----.• 

vas then added and too mixture was shaken for another 2 hours.. The. 

'' 

. ~-

. '·, 

·; 

'.f.,._;; .. ... - ... , 
--: .... ', 

. . . ·· .... ~· 

" .•. 
' ~ ... 

.., . 

,,.: 
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m..."tture './&a trsn. extracted with benzene. Jrylr.;g and evaporation of the 

banzene ... hexane (1:3), to yield 32 mg. Thi3 m.uterial v.es then sublilmd 

at f:JJ-7P0 batll tempel'atUJ.·e and 0.02 .:wn. pressure to yield a oiJ·stalline 

eubli.Iuate, m.p. 53-60°; )}max 256 IIJf.h, logE max j.OO. 

" ...... 11 C "'led f''"" n '1-: •. .,. • ~ .... • ~- ""19 .. 26'~3· 

Found : C , 7 5. t3; H , 9. 0. 

7a 112a) . · 
1-.K~ to-,"' ' ... w • .;:.oot{!~"V"¢;i::o~~~;?f;~2ac£~~.9..Q.Qlcbio1;ae 

f!:i.metwa..,l~fd:B1:&l· Z~nc chloride (100 mg.) vas fused u..."ld.e~~ vr;,cuum in· a 

bOmb tube. After cooling , dry eir vas ad:ili tted and 103 rog. of 7-keto

,~?a (Ua.) -oo tahyd:rodetOOtho~aoX"j'desa.oet.wnidocolchicine (J.li.'Av III) was 

added. The tube 'Wl.il.S then placed in e. drf ice bath and methyl mercapte.n 

-was oondensed into the tube , w}U.ch ~s tben sealed and allowed to stand 

evaporate. The residua -was then taken up in lJenzene and water. The 

'bemsene layer was then washed "With 1 li sodiur;a r.ydroxida and then vatJer·. · 

Dryhig and evaporation o:f too benzene yielded 105 mg. residue, vhioh 

had no· selective absorption at 6 ~~. in the infrared spectrumc 

,fr!w;~~n gl, ;rur,i~'i§d ~:Yll~l.?!lliP~J. Eastman-Kodak crysttLlline 

dimathyl.runine ·hydrochloride ,;a.e recrystallized trrice from. absolute e.tha..'l'lol, 

a~rih time vith an approximately 50% recovery. The .final product 'Was 

~-· 0 . . ..,...-l.ed at 100 under reduced. pre a sUI'S • The calculated amou.."lt of the 

r~ochloi•ide W!lS placed in e. fJ.l!tsk equipped W1 th a dropping fUJ:'li'..el 7 

distillntion ~ad a.ud condenser W'l:>.ich dipped oolow the surface of SC'lll.'S 

methanol in the receiver. it nearly saturated solution of pota5simn 

hydroxide in methe>.nol ·was e.dded to tl',s flo.sk and the liber~.ted amino distil-

led into the 1~eceiver. ftll D.llquot o.f this eolut.ion <Jas ti t:ra t.ed with 

standard aoid to dewrmine the concentration of· a.m.ine. A solution 2-3 .N 
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in dimethylemine was generally used. 

(repgra.tion of 1~ ,_,N-d~th.y'l~ingool.Q..}}j..£1® (VII}. The general method 

described by Campion (17) was used with the exceptions that the anine 

solution used vas the purified solution described above and that chroms.

tography on alumina (using ethyl acetate, 1% absolute ethanol in benzene, 

or benzene-or.J.oroform (l:l) a.e eluent) vas used as the last step prior 

to crystallize.tion. The generc1l procedure is us .t'ollcrws;; .1'. m.ixture of 

colchh}loo (Ie.) ~md the dimethyl a:n:i.ne solution (molar ratio l:J) \olaa 

0 heated in a se~:L3d tube at 105 for 1.'3 hours. The solvent 1o1a3 evaporated, 

the reoid1ie taken up in benzeM and extracted in"W JJ.quaous ucid. The 

acid lD.:ret• vas tb;m basified and the product Qxt.racted 'W'i·tb bonzene. 

Chromatography 011 al::.url.ne. using o:os of tJ:l..e abova mentioned eluents reraoved 

a s.mll e.;nount of highly aolor~d material. l'b.e p:z'otluct we.o then c:rystal-

11zed from ethyl aceta ta. 

~\ra.Q.!-iolk, A mixture of colchicine (Iu) <U1d d:lm6th,:rlarrJ.ne solution in 

methuuol was he8.tcd at 105c for l'-3 hours. The 1iquid was evaporated and 

the residue dissolved i.n benzene. This solution was th.en passed through 

a column of alumina, elut.ion being uccamplisbad wi tb benzene-chloroform 

(1:1). Ti"'.e solvent -wee removed and tll9 product -was cryatullized from 

ethyl etr.er, yielding ;vello-w crystals 1nelting at 177-173°. 

into a solution of c.J.lJll1il1wu S'..tli'ute {65 g/1) und drained. rba paper was 

tbsn soaked in 2 _rr aqueous ammonia. and washecl under a runrJ.:ng 'tap for 5 

hourse It wns tb~n drieil at ll<P Wld aturt;~d ovcl: phoblphOl'Us pentoxide. 
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developed (descending) using a suitable solvent, e.g., 10% absolute 

etbn.nol in benzene. Tv..e paper was than exami..'l'led tmder ultraviolet 

radiation to determine the position of the compounds. 

placed in 10 ml. volumetric .flasks, a glass bead «dded to aid nrl.x.1ng, and 

5 ml. of sodiu.'U-dried xylene added. Tr.e flasks were stoppered, the 

stoppers being lightly greased with Dow-corning silicone lubricant and 

held in place vi th rubber ba.l'J.ds. Tre flnaks \-lere then placed in a water 

bath at 25.0° (held constant to ;;t .05°) e.nd rotated. At the end of 3 

days filtered a.liquots were taken and transferred to tared -weighing 

bottles. The solvent was evaporated s.nd tbe samples dried to constant 

wight at 100° end 1 ram. pressure~ 

ik.o;n,;ioo tion ..Q.+., .te trrux~·o~ thox.yco,J.chl,c.i.no. CV.U!1.... VIII (500 mg. ) 

wua dissolved .in 5 ml. 100% acetic acid in a flask fitted vith a stirrer, 

dropping funnel and reflux conde~ser, a.11 outlets being protected witl: 

drying tubee. Bromine (1.07 g.) in 15 ml. acetic acid was added to the 

cooled and stirred solation over a period of about one hour. The mixture 

vas then allowed to stand at roozn temperature overnight. The. ornnga-red 

solution 'llt<.s tr.ten heated on e. steam bath. Hydrogen bromide was liberated 

and the solution turned dark red. Ai'tei" being baa ted overnight, the 

solution vas a very· durk red-bro'Wil &nd a black solid had precipitated. 

This precipitate was soluble in sodium carbonate solution and vas re-

pre d. pi tated upon acidification. 

~ J.o"'ound: c, 44.2; Ht ].17; Br, 24.3; residue, 2.0. 

re.i'luxed over sodium for several hours and tr..en distilled into the reaction 

fln.ak * equipped with a reflux condenser, sealed stirrer, and dropping 

* All equipment was dried L"1 a.:n oven ut 110° just prior to being 
uood. 



funn~l. ?otnnsium (1.3-l. 7 moles per mole VIII) -was then adteii and tl-!G 

alcohol was :rnflm..-ed ur .. til all of tha potassiu!:l hv.d disst)lved. T:.1e 

rsoluti.on WAfS toon cooled t.o room t~.anpsrature nnd t:t solution of VIII and 

an ~&qui valent arwJu.nt of freshly d:.i.at.i.lled .!}-h.lty-1 n:i. kite :tn bi.mzena 

(driE1d over aodiu.rn) \oi.);l.a nddeci ~lith sti.rring c.rvor a pe::.·.iod of. r.t.b<>ut one 

a dtu:k cl•:~sc which· ~1.ccountsd i'or about 5;; of the starting ms.tez-inl. In 

onG 10 t;. :z·ttn, 0.56 g. of base-insoluble materillLl l;ao obta.inod,. 'l'his 

residue vas t.lldlt'; extrnctcd with hot 20% sod.i.um. bisull'ite solution, but 

only· ·().05 g .. vus dissolved, tlle rem~inder v.pparent~,.. ooin~ ncnk:etonic. 

Tha basic t~.queous phac~ froi-l ·:;oo first extraction was s£Lturs.tsd 

l:.i.th CE:.rbon dio:r..ide nnd ox.tr;;.cted with chloroi'or.11. Dryi.."lg (sodiltl:!'.l sulftt't.e) 

~nJ (~vaporation oJ: tilfJ chlorofor:n gnv0 o. brownish :residue in about 95% 

of c:ryatnll:tm mHtariHl. 'r'hs mu.~.:iyticf.l.l ae.mpJ.a vr-'~ recryata11i~ed twice 

~ ~ ~3 0 
m-~re to yield white, very feathery r:eedles, m.p. 214'~ dec~'; C~jj -395 

(c~ leOOt et.he.nol); t1 max 253 IIJi.i., log£max L~.l5z ?lmi.'n 241Ja:;, log( min 

4.1L 

Found: 

-----------------

.xu.), ;z3.13 
J 

c , &z. 92 t n , 6. 77; i' , 6. 9o; 

This is the mr:t.Xizlum value obtained. The maJting point :1.3 riui'l:.,o 
dependent t).pon the rat.e of heating~ un,d values below 2000 llave been 
obtained with slower rates of hea.ting. 
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; .. Dihydrooolohi:eeine (LXXV). A mixture oi' 5.1 g. XIV (12.2 mM) t 

. . * 
4 ml. of a 7.4 .N pyruvic acid· solution and 300 llll. of 50 volume % aostic 

. , . -~ 

. : acid was beut.9Gi 'u.nder reflux for B l10u.re. The soJ..ution was then evaporated 
' ~. : . -: . : 0 

., . ~o a ,eYl'UP ·under :red~oed pressure and lea~ t}'l.an 50 e The yellow residua 
.:'·<: :i. ,'. :-- '. : ,, 

'. ,., . ~. 

. ,, ~ .. 

j • 

w~~ tben taken up in benzene and axt.racted with potassiuin carbona·te 

.·_a~;bltion,-·0.2 H sodium by~oxide (with a&led sodium chloride to salt o;.tt 

8.D;f · riiX that ~~- go into the aqueous phase) , 2 11 hydrochloric acid, 

·(Uld ·~inally w~shed vith.vater. .1\.oidifioation or bas;rioation of the 

aquaoua·p~ses. ·gave 0.29 So as acid soluble f\t.d 0.6 g. as base aolubla 
. . 

.lllli:~riala. T~- banaane ·.solution containing the neutral fraction wua 

~ied· e.nd: ~vapornted. TllS final drying was done by lyophilization to 
-~ ' ,>: . . . ' 

.. . 
... ,. 

\--

,_·,._ 

yield 3.62 f£• (72%)' ~t ~rphous yallow por.tder, which could not be 
- . cuca~. 

, cry~tnllized or :ah:romatographed; .::\~ .j 340 1.W-l, log [ ~ 3. 76; 
. . CHCl .. : . < ~ .ii:taH 
)..niin 3. 290 ll\i~, loE;.Cmin 3.54; ,.. .... ~ .305 lll/-t, log (.max 3.69; 

EtCH . ,· • · · . 
;tmin .. 200 lDJl, ,~g t ain 3.63 • 

~ . Calod .. !or c21H25No6: c, 65.10; H, 6 .. 51; N, 3.62; 

OOR3, 24.03. 

Found::. C t 65.2S; H, 6.61; N, 3.82; 

XH.1, 24. 74. 
wl 

Dih.nlrocglogcaine .. dio~...Ju;xyr.). A. From oxim.inotetra.hydro

dematho.xycolchioine (XVI): XV! (100 mg.) and 100 mg. hydroxylru:ldne 

hydrochloride were heated un~r reflux i:l .5 ml. pyridine and 5 llll. absolute 

. · etbanol_for J hours. 1'he solvents were then .ev1:aporated under an air stream 

and the re-sidue was dis®lved in chloroform and extracted into 0.2 E 

* Tba pyruvic. acid solution was prepared h'.r adding about an equal 
weight of water to f:r•ashly distilled pyruvic acid and vas stored 
in a refr.igerutor. Tt~ n.cid concentration was deterr:dood by 

. ti traticm wi t.h standard. alkali. 



aodium hy'droxide. 'l'he aqueous la;y'"ar Yas acidifiad with hydrochloxic 

acid and extl"&cted vi th ct:J.orofOl'lll9 which was ths-n dried (sotli.\.wi sulfate) 

~:.nd evaporated to yield 110 rag. C:.t·;rstal1h;;_·;.tion 1'rom bGnzene-~i:'.J.oro.form 

~_,_ Oulccl. for ''\ tJ •·r .·· 

c' 60.42..; ~: 5.!)2; ·,y 10.06. v2l"TlJu6: -~' .. ' 
?ound: /"' &J ":,')• H~ 6.75; !J' 9.79. ... ' •...) .... 1 

A!J.al, 0alcd. for ,.. . . 1J . 
v')~tJ.2,7.s- Jht 

4J_ I ..) r-~ G' t)() .1 .. 2; H, 6.52; .r~ , 10.06 

Fomld: , &J.l?; B, 6.1;~~ r:; c .2'.) 

'-" ' ' .. ·• '·J.J. 

ethunol. 

. .. 
11l1Jl1f!j~· 

~k G&lcd. i'o:r 0 ~~ ~! • I " 
. .. 6fJ 7'1; . . {\ -rt 

'J.'l"2.9W)-•! ; "' 1 '/(; 0 ;:{J, ;;-, ' ... l ).-' .. '• _; "·tr 

.::. ;.; t.:n.ci' '70.20) 
., :.:..40; 111 9 .. , 

'..J ' lt.'} .. ' • J.4. 

(lo ., ·x"•·~~11J.o .... ,,.,.~{'l.'"'<.-' b·· \_'<"l."'!J_'f~.-';~ \ •.l:''c ·~·..;.,- <'. •. ' _,,._.... •·•· '-' ~ ··J < _._- •t: ;;wid) in 
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5l~s of tbe o1·.iginaJ. colchiceine :rettlll~.md. 

,. ·vvt· '10 a ) "-'•-.J"•V \-.-)mg. 

f'ol' ; hours. No selenium pr~c1pi to. ted. 1'he absorption ~pect!'Ul:!l becmue 

f.liltter and. 1J.>'<£er in optict'i1 density, bu+.. no :r;ea.ic appell.!'eC.:. in the region 

i..r!'.ere colchi.ceine or a.n:r other tropo];:::>ne would absorb. Colcbicaine 

trea tad in f.\ lika m.anner arl.Owed n gradual red.uctioJ.1 .i.n the ex-lii.'1ctio!1 with 

B. he. "H'-11fe of e.bout 18 hom·s. 

was heated under re1'1ux in 1 ml. dioXi:l.ne ~ . ..11C. 1 uu. acetic o.oid containing 

9.6 mt:;e JDBrcu.i:'S.c uC(>t:~te. Allquots 'olere t.fuc'..cn for dewrrtine.tion of tha 

absorption spectrr. at'ter vo.rying !)Srlc.l;-; of ":S.zre up to 6 hours, but no 

abso:rpt:i.on a.ppeB.red :!.n the regio.l.1 of .):JO Jl:ii.:. Golcl."-J.cein'3 trEmtad tl:c 

under reflux \ii th ex~oss silver cs.rbona te "::1 ben:rene for sevc!"al hours. 

The silver carbonate, which he~d not chunged appreciably in eppaarance, 

e:;;:tr;;.c t:.:..on ., 
C!. ~olut!.o11.. 
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violet spectrum of this material showed only a. maxinr..tn et 207 n¥A-t whioh 

is probably dua to LXIX. 

'fbe solvent was thau rarnoved ~ ~ at""'ld the residue was treated vith 

a 1:1 mixture of PJ"Tidioo and acetic anhydride for 1/2 hour.' Tr.e solvents 

ware removed under reduced pl~saure and the reaidue was taken up in 

benZEJne. T'ne '.:)anzene was tban extro.~rted vith .2 1! hydroohloric. acid ar.d 

10;g pctt~S[d'.l.ILI ce-..rbon.atD~ The carbonate solution was aoiJii'ied and ex-

tra.cted with ohlo:roform to y~ld e. small amu11t ()f e. ;y9llow residue. 

Thin rasid\.te, hot.rever, ga-.re no coJ.0:;.· <;/ith fario chloride~ 

rm:) n CI".J:.?-tal of iodirte wez-e heat-ed und.er reflux l::1 nitrobenzene :t\>1' 
\ 

~..:.r~ok.en. up in oonzone, f.iJ.teroci to r~u.tOve the blaok insoluble material g 

and extl·ucted -..rith potassium car~onate solution. 'I'he aq,U.f.tC>Us plla.se was 

and lw.d o.bsorpt.i on ID.fi.Xima. at, 24 7 , 311 » 3:U ~-· .. A seooud run with 100. ; 

:\!}f~.l. found: I, 0.0. 

L~J.v , N-brom.os:Accirdmicla (l'Ocl·ystallized from oal'bon ootr~chloride) und 

n trt:.1.ce of bonzcyl peroxide (except. in tr.e first tvro runt;) \mre refluxed 

t!:e residue \1US he a. ted under :re;rlux 2-4 hours in 2 ,6-lutiditle e The 
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rtYdi·ogeuation con~itu~s run No. 4a.. 

&!M:t~ml gt·-~QJ&hiog!n! (g&i'J .. with pr~~ · !"• Ln'V · 
. . . . ' . . 

(100 mg.)~ 1r1ae :ci:i.s~lW-d in 20 ml. c~h:>r1 tett·achlori®s, 209 rug~ potassiwtl 

c£U-boW:te Vt\s ad®a end the rtixt:u-4""'0 v~a cooled in an ioe ba~h. . A solu

ti~n of 41 mg. {0~~62. w.M) b~~rlne in 10 ml. ca:-bon te~aohi>ride vas 

then 'added iii tb · siL"'l·iilg O"v"Gt- a period of 1-1/~ ho~s. · ·Dm-·iflg the· 

addition a yellow soliu appeared •. After 1/2 hour more' the ;d...'-;:ture 

waa fil!.erci~ ~-4\i w'U;:;l'.Qd With ch.lorc.for:n, whioh·.dissolved the ~~w 

pl'ecipit..~~ .•. Too .filtx·ate was theu evaporated a."ld·the l."osidu(l~Wtls taken '· 

up in be~~~ aiKl lyop!lllizeci to yield 75 ;ag.. of a yell0\1 powdel~. 

tm~1 . · 'li'o1 '~; •· B- . "'~:' t.! 
~ • ···~~· -~•' ..~~..v.,. 

4. ; • ~ 

. 'r!W e.bove po~r (54./;. f.llge) ·~s he<>.tsd. unf.oGr ~eflux for .J. !>.our in 
> • . 

2.5 Ril. 2 ;6-lutidine. The I;'Jolvent we1s than evc.poro.ted -~ the l'esitlue vas 
. ,_ 

Wr.;en ·ap· iri 'Jtlnll!~:me , ~.xtract~H1 ':Jith ;:. li hydrcchlcr:i.c ·~!cl e.n4 10%, po.;t:£.s-
·-~ . .,- - \ . -

ei1~A cc;;.rbcnate· .... Aeidific~t.ion or tl~ c:mr·oori&te. solution 'ga.~"S dlllY 
• T • ' .... •, .' • 

phase yielded 31 mg. rwutral l:Jateria.l. . ... 
B ... 6' 1 

~ ' .. ,. . . 

tion cf ;Jj ing-. {0.513 mi:f) bromine in 10 nil. carbon tetracb.loriee road 

10 m:.. ablorof'o:tm was ·then &.d~d with s·tir:dng over. a '.~riod ·.cf 3 .holira. 

· A.f."'t.er too 1"&-ootion nU.Xtqi-e luid risen to ·room. ·temperatUre oii'er l hour,, it·· 

'* was i.'ili;.el"Gd. The filt.t·ata '.,;as ~vapona.ted a.t:-d th{j r~sid<.w una l1eate4 

'I ·-~-··- ... 1 
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-~mwed ..ID. :fP.PW a.'1d t}x; :re-sidua W!i.$ trutl.'!l'l up in benzem a.l'ld· extracted 

"~::ith pot:tsaium carbr>na~ solution .. · Tl-Ji{;r l)n,riJr.t:.:nc .leyel" save 100 :rg, on 

. evaporation .!Uld the cu.rbonate solution yklded 10 mg. on aci(Ji!Qn.tion 
. . j • . 

.:_ 

, -· '·. 'L!.JS ~- 25 ~. t\Cetiq acid Q'I;TJ·l; .t'l. period ot 4. hour$. 
. . 

Ai':t.er etaruUng 

overnight, the. ren.ction mlxtu.re we~ MaUH.i on a st.eam,.ba:th for 1 hour, 
.. 

d.~:tng ubich tilllC. the red-or~llj;e SQ]:ution turli.etl 7redti.el' a.nd darker~ 
., . ""•· ., ' . 

. . 

The r$t~51iue wtxe t}~n "w.i:en up in benz~ne ~ filtered to rt'ltiO'lle a red ~-

soluble oil:, oxt.re.cted. with wa teT (1-e20wd a red eolqr}, end 10% 

: :pote~lilium. oarbmm te. · Evaporation ((If. tilt~ benzene . Gave· 36 mg.. of & dark 

hi-ow ~'eidue • ~~~ carbon..li. te phase' was acidified and extracted with 

oblot'oi•Ol .. >n ·to yie.ld. 22.4 rn.g. (45%) c.t'· ~ ~:c·own · re sid:ua , which g~:ve ~ · green 

coldt· vi th t'¢I'ic ·chlor !.de ; A . . 247, JQ.:J, ji12. ~t • . 
ma~ . . 
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