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IFmnTeeTINg

In 1040 it wns desonstreted dy du Vignesud and his sollaborators
(1) Shnd transmethylation, the interaoleculay tranafer of methyl groups,
wag & renotion {n the natadolism of animale. In 1793 Brown and Ryernas
(2) pepformed experiments which sugsested that $ransmethylation might
also soour in higher jlante. These studies showed that the mathyl oare
%o of wethionine oould esrve as a precursor for the nathyl carbon of
atootine in 1obn000 Flants and 1% wee jostulzted that a direct Syansfer
ef a mathyl group nd ecourred. In nddition 1% was demonstrated Yy
Flokstem (3) thns the wathyl oarbon of methionine could also serve as a
precursor for the methoxyl onrboa of ligmin in barley. In an atieapt
to anzver the question of whether the nellyl aroup of wethionine was
Aransferred direatly or whe oxidized and subsequently reduced, “yerrum
and Dewey (i) fed methionine doubly labeled with deuterium and earbon
«14 1a the methyl agroup %o darley, and found the same deuterius to onye
Yon <16 rasio in the pathoxyl groups of the 1soluted 11snin as wne in
the doully Inbeled methionine. During the saae jeriod aiditional come
jounds were shown t0 oontridbute $0 the methyl grours of ligmine Formate
{(2) (1) was found So forw the mathyl @:rdon of nicotine and msthoxyl
oarbon of limin, nlthouzh She rate of fncor;orstion of formate was only
abous one Sansh that of methionine metuylse 7ing (5) was successful $a
demnstrating the use of gholine ladeled with carbon «1R in the methyl
groups as a yrecursor of the methyl carbon of nicotine., However, Kirke.
wod and go-workers (5) (7) Rave falled in attan;ts %o wuse choline for

the matkyl onr>on of the alimloids, hardsnine of burlsy, and ricinine
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of onstor beans, although methionine was demonstrated te rasuls im the
labeling of the methyl carbon ef doth alkalolds.

A munbey of 4ifferent ocompounds have been shown $0 bs methyl ocarbon
precursors in antmals, these are the alpha oarbon of glycine (8), the
mathyl oardon of chodine (9), the meshyl earbon of methionine (10),
sodium formate (11), 2-oarbon of the iuldazols ring of histidine (12),
the beta carbon of serine (8), the methyl oarbon of glycine betaine (13),
and the methyl carbon of acetons (14). 'The aljha and beta aarbon atoms
of serine have been shown by Sialkevits and Gresnberg (15) te originate
from the alzha enrdom of glyoine, in thut glycine is oxidatively deamin.
ated t0 glyoxyliao meid which was futher oxidizad to formnte and earboa
dioxides The oarbon dioxlde which csme from the c¢arboxyl group wns nofd
reduced %o formate. These £indinge were recently confirmed by Weinhouse (16)
who hnd 6r151na11: shown the formntfion of formmte from the al;ha oarbon
of glyoin-.\glyoollc acid, and glyoxylic acid.

With all this interest in the alpha cardon of glycine as a methyl
jrecursor ocentered on animal tissue, the ;ossibility of 48 acting as a
methyl onrdon precursor ia higher plants seemsd very logieale. The study
undertaken here was an attemyt to demonstrate tha use of the alpha ocar.
bon of glyoine as a precursor for the methyl onrbon of nicotine in
Sobacoo plants, using carbom.ld as a tracer. The results of the exper-
inental work definitely show that the aliha earbdon of glycine osn form
the methyl oarbon of nicotine, at adout the sane rate as methionine and

choline, and about ten times as fast as formate.
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A THIINTT AL

ot of Elnnts

The tobnooe plants usad in theose exjeriments were of a high niooe
tine etrain, }iigotinna rustion L., war. huailis. The saids were jlanted
ia flats gontaining vmicuun.l and wers Stransplanted after o period
of twn or thres wesks into flate, alloving about two inches dDetween
eagh ;lante. The piants ware wntared ench dny and wars fod a ocoxrereial
{nrorganic mutrient solution twice a weak, The jeriod of growth in the
greentouse varied with sensonal gonditions, but two to thres months were
usually required $o0 obdtain the dasired plant height of about six inctes.
Muddingz and floweringswre noted in sone craes during the axperimental |
growth period, dut for the wost = rd wre absant, |

To prepare the ;lants for hydroponis ndalnh&n‘uon of the gliycine
they ware first ramoved froa the flats and the vernmiculite was remowd
from the roots as omsletely as jossidble. ey were thea wnshed care
fully %o frea them of the most of the renaining estranecus msterial and
S0 avold damgs to the yoots. The yoote were then soaked ia a 0.0}
yorcead Tyandotte detergent geruiside for an hour, reved {rom the
detargent, and waghaed well with 412tilled wnter. After the rinsing,
ench plant wes imnersed in %0 ml, of an inorganis putrient snlution in
2 179 ml. Trienceyer flask, The nutrisnt snlution w:s preyared By dilute

ing the stnok nutriens solutinm 11% The conjosition of the stock

1 A commercial drmnd of hen$ exjanded uica.



enslution 1s shom in Table I. All the wei;hts are of the anhydrous
salta, and only C.F. grnde chenionls were ussds A dascrijtion will be

£ivan Llnter of any other miterisls adled to the nutrient solutlion.

TABLE &

COMPOEITION OF *HE WUTRIUTN? 8OLINMICA

ater 1,000 nle Hagnesium sulfate ), 250 n3.
Colelum nisente Caf FSO:,) 2 lga - Awmenius sulfate (XN7) 250 250 mg.
jotassium chloride XQQ 290 mge Sotassium dilydrogen

pnoaihnte 1‘;1{2:0“ 290 nde
Yerris chloride rm, 2 nge

A1l the expe=rimants ware onrried out in a special fume hood to awid
any heslth hasard that might arise fron the uze of radioaotive mmtarial.
Artifioinl llghting wns used in all the sxperimental work. The
source of light aonsieted of twa 356 inch, 30 wats fluorescent tubss and
a 110 k% incandescent Buld. These 1ights wers placed abouts 34 inches
above the Wop of the plants, and ware found %o give a 1isht fintensity
fia the yange of 200 « 250 foot candles ab the $op of the leaves, The
1 hts were 1of§ on for twelve hours euch day and nutrient solution was
added $0 the finsks when nesded. xygen was BDubdbled throusk the solution
trice a day for Swo mimutes, once whan the 11.:hts ware turnst on and
once when the lights were turned off,

1% semmed advisndle %o yun all the jlants in the s:me manner 90
thsd the metadolic rutes snd thus the ynte of ayntiiesis of nicotine

would de relatively cnusinnt,



Uptaks of Glycine by $h:e Lisnte.

Bofors metnbolic studies with glycine oould bs undertaken 1% wns
Recessury to ascertain the adsorption rate of glyoine By the wools, and
o deternine vhether oF not Zlyoine was destroyed by microorgnniens,

%ince gliyocine was the only material presend in the ori¢gisal eolu-
tion that would renats with minhydrin, the ninhydria method of Hardy and
“naLean (17) wns ussd for 18s annlysis. A standard eurve wns made by
using § nl. of wrious standnrd glyeine solutions, 0.3 ml. of ;yridine,
and 1 ml, of 1 yovcent alshydrin solutisn. These solutions ware ripetted
into 1nrge pyrex tubss gradusted at 50 ml., Fluoced in a bolling water
brth for fiftesn mémutes, Shen coolrd in 0o0ld water and diluted %0 50 ml.
with dietilled wvater, The onlor intansity wne messured with a Kellige
slectric solorineter as compared with a biank prapnred under the enme
conditsione as above with the exoeption thot distilled waler wae used in
tince of the glyoine solution. Opties]l deneity wud Jlotted agsinst con.
cantration and a straizht line curve e obinined, with a siight devine
tion at valves less than 0,08 mg. ror 5 ml. of glyocine stundard.

Four plonte wera prepared as descrided previously, using 50 ml. of
nutrient solution, 2 ml. of glycine stundard (1 my./ml.) and 3 drops of
Nl percant ¥randotte detergent gerwmiclde in ench 125 ml. Erlenneyer
flaske Root fra.ments wsre jlaced in four other flaske prepared in the
saxe manner, aad four comtrol flasks containing Just the three solutiens
wore preparad. The 12 flasike were placed in the hood for forty~eishe
hours with 1izhts and oxyqem controllad as jreviocusly stated.
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AS the end of the forty-sight hours the Llaske ware taken froms the
haod, and the plantes were earsfully removed fyoa the flasks. A fine
streon of distilled wnter fyonm a wash dottle wne used to clennse the
roots of the plants, the wasiingse Dsing added $0 the respective flasks.
The contents of all the flasks were filtersd thrauch Thatman number 42
_ypaper and were dlluted to 50 ml. Five nl. aliquots were tnkea from
each flnsk and vun By the previcusly ocutlined ninhydrin ngthéd. 1t was
found shad in all flasks the glyoine onntent wme very lowe This wns
irterpreted as inllcating destruction By microsrsuniang, Nesalts sl
1lap %0 these were odtnined by %ing (%) when calioline wre fed; =0 i
wne deciied o follow his procsiure in the use of aureomyoia to oontrol
the aotion of oieroorynnisss.

“*he 12 flasks wsere sed up as before with the exce;tion that in
3lace of the detergant, 0.5 mle of 1:1000 solution of aureoizyein wae
used. At the end of fortyeeicht hours, the contents of two flnsks of
ench sat were filtered, ench diluted to 50 ml. and Mynd using the
ninhydrin method. An uptake of 52 peroent of the orisinal glyoine was
irdioated in that period by the growing plants.

After a four ény jerilod, the remining flasis were tranted in the
previously descrided mauner and it w:s fndicated that an absorption of
70 percent of the glycine had oscurred. Yo deorease in the original
aount of ¢lysine wne indicated in the analysis of the flagks containe
ing root fyagnents, or the onntrol flasks, indienting that destruction
by bBnoterin was slininnted, Aurensycin in the same concentration ra

above wne usad in All sudssjuent ex;eriments,
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The njjarent slow absarption rate of ;lycine jrom;ted the use of
e lon;er growing period of ten days for the i1lanta. Brown (2) and ting
(%) in previous work in this ladoretory used a saven day adulniatration
j}eriodg eo one group of planta wis Also grawn for seven days for ooie

}arison of nicotine synthesis during the two different growing periods.

A'ministration of ‘nilonctive (lycine

The molar quantity and radioactivity of glycine adiinstered to snuch
jland wrg onloulnted 80 De squal to the methionine and formnte ;reviously
fed 1n methylntion studies. ™e niliizran of the glycine, containing
107 erunte por winute, wan glven to anch plant.*

The plants were jreparad for hycirojonic adninletration as outlined
sreviously. %vo groups of plants were grown for ten dnys, and the third

croup weg grova for a week,

Isolation and Iurlfieation of llcotine

Aftsr the growing period the jlonts were reacved from the flasks,
snd the roots were washed with distilled wnter, the exaoesss blotted off
vith a cheess aloth, '™e fplants wars subsequently cud up isto small
;ieces and dried under infrared lamps ae ra;idiy as ;oe3idle, 7The teme
jernture wan kept at 80° C. for an hour neap the end of the 4rying Lere
1od.

The drisd materisl wne finely ground in a mortap, mixed with 20
peroant of 1t weight of enletlunm hydroxide, and ;lnoed into a XJeldahd

flaske °“he materisl wrs@enn dlotilled until the dietillnte gave mo
¢ Obtained from Tracelad Inc., Boston, Massachusetts.
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precipitate with siliootungetio aoid, indicating thnd the alkaloids
sere no longer coming eover ia the distillate. Yhe 4iatillate wns oole
lected in % ml. of 6¥ hydrochlorie acid, and was concentrated in vaowo.
Two suoaessive aseotropic distillations from allmline mediun were care
ried out $o jurify the alkaiold as described by tuith (15), each tinme
the distillate being oollacted in a small ancunt of dilute hydrochlorde
aolde TYhe distillate wre Goncentpatsd to dryness under reduced pressure,
and niootine hydrochloride srystallised oul. Zhe salt was dlasolved
in methanol rlus & ssall amurt of water, and a saturated nsthanolie
solution of pleria aaid was added in exaeses, Afler standing a shorsd
time, ths nicotine dipforate which precijitated, was filtered off,
washed with nethancl, and recrystaliized from hot wnter.

‘ The niocoline dipigrate was ground finely ia a mortary, plated on
tared alimlm disks and walzhed. These preparations were gvunted oa
the Sop shelf of the ocvunter asseably. Yhe eounts per nimmte rsr milli.
sole at infinite thicknn' (see appendis 1) ave showa in Table 11, The
eoluzn labeled nicotine dipiorate shows a definite radicactivity ia the
nisotine molecule,

Dopethyintion

I8 wus desimble $0 estndlish whether or not the radic-activity of
the alpha oarbon of glyoine wne locnlizaed in the metlyl carbon of nioco=
Sine., The demetdylation of the micotine wns therefors undertaksa. 7he
procedurs followsd wng sssentially that of kregl (19) ams modiffied Wy
Simsonde (9) and Broen (2). The a;paratus used wne the modifiention
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of Srown's. Using this procedure thie metlhiyl group 10 $solated us methyle
tristhylamnoniwe fodide, a white orystalline oompounc suitable for
oounting.

Since the niocotine dijlicrate =+ found %o de yuite insoiuble and
unsuitadle for deasthylation, the nicotins wns recovered by dissolving
1% in sodium hydroxide and udlnnng the niootine by aseotro;ie distile
lation throuth s ¥idmer colum. The dlstillate wns congsutrated to
dryness in wacun, the last part done in the flask from the denethiylation
nrparetuse |

The penction flask containing she nicotine hydrochloride was atsnghed
to the resaining dmtb.yxatién apparetus and the fellowing were added
on the basts of 50 rg. of nfootine} U5 me. of swwnium fodide, Vwo drops
of 5§ peroent zold chloride, and 3 ml. of hydriodic aoids The gns washe
ing apparmtus contsined 0,79 nle of § percent cadium sulfate, and 0.7%
nle. 0f § paroent sodium Shilseulfate $o resove todine and hydroges fodide.
The receiver containsd s § pereent sthanolic solution of Sriethylanine,
ocooled iR a oarbon dioxidemethyl cellosolve duthe A stream of nitrogen
¥as bubbled throush the reactiocn Srain constantly.

"he flask wns $mdedded in a copier oxide bath and wes hented to
20n® Ce in 20=29 nimites. he tepsrnture w:s then slowly ralsed to
190 = 3607 C. and held there for 45 mizutes. The strenam of ltrogen
waie continued until the a;jaratue had ocoled, The delivery tudbe wig
rinsed with ethanol into the receiver, wiich wss then etojpered, shaken,
and allowed %0 stand over alght ad roow tecjsrature. After thnt most

triethyl
of the ethanol and excess/amine wns svajorated over an infrared lain,



12

The last of the ethanol and triethyl auine ware evaporated in a vacuum
dessicator. The methyltriethylamnonius {odide recovsred was a white
erystalline eompound.

The quaternary oompound wns diesolved in a small amount of ethanol
and wae plated on tared aluminum oounting plates, ¥he exocess ethanol
wns avaporated over an infrared lamp, and then the plates were weihed
to acquire the weight of the platsd compound.’ These rlates wore counted
as nentioned previously, and the resulis rerorted as counts par aninute

por millimole in Tadle II.

Resulte

?A%L3 Il
LOCATION OF RADIOACTIVITY 1% THT FICOTING MOLICILE APPIR ALITA
CANBOY @ 18 OF QLYSING ADNIRISTRATION

RS SN RS TR TS S SN SR TRy
Yaximum Specific Acsivity

Orowth (counts per minmute per millimole)
Prial Periocd Yo, of Yethyltriethyle
¥Yo. Days Flants VYicotine Dipicrate amonine lodide
1 10 0 1.36 x 10°% 1.02 x 108
2 10 29 9.02 x 103 6.75 x 103
3 7 0 £.5> x 103 8.50 z 103

These results show that the alprha carbon of glycine is incorrorated
into the methyl oarbon of nicotine. It is indicated thad most of the
radioactivity of the nicotine after feeding glyoine ladbeled with earbdon
«ll in the alrha osrdon was located in the methyl group. Since 100 pere
gent recovery of counts from the methyl cnrbon was not obdtained in all
three runs it would arrenr that soma of the giycine wns used in nicotine

rinzg synthesie,






DI3USILON

Theie investigntlons of methylation in todaoco piants show thas
the aljha onrdon of Zlyoine gan serve as a presursor of ths methyl cngw
bon of niootﬁu in viw. DNeasthrlation of tue nicotine from the plants
grown for ten daye resulted in [9 porcent recovery of the rndioactivity,
whareas densthylasion of the nlcotine fron the seven iny sgrowth [eriod
&1ve alrmoat 100 percent recovery of the radioactivity from the nicotine
methyl groupse This difference in recovery of padionctivity may not be
siznificans, but 1% may be plausible thrt the al;ha enrdon of glyoine
eould be used in the ring synthesie of nornicotine or other precursors.
Since the giyoine was adsorbed wsre slowly than methionine and forante,
the lonizer growing poriod of ten dnys se-med to bs the dest from the
standpoint of a Detter comparison of the rete of inooryorstion of the
conngounds 1a nicotine synthesin.

Since the molar quantities and counts of the glysine, msthioanine,
and formnte administered to the [lants were eual, & Goumjrison ¢an de
=ade of the rates of incorporntion into micotine methyl groups. 7Ths
alzha earbnn of glyoine was incor;orated at a rate slightly greater than
tke hithest rPate for msthionine (2), and 2 or 3 Simes the lowesty value
obtained for the swtihlonine. Cocparieson with tha formte §a even mnre
significant in thnt the alprha onrbon of glyoine is incorjorated at a pute
10 S0 2 tinmes thd found for formnte. The alpka ¢crrbon of glyeine goes
into nicotine a% a mmte slishily greater than that odialned for choline (7).

These results with plants differ ahar;ly with those results udtained
from methylation studies in animmle. ethionine hae bBeen showa %0 be o
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much faster nethylating mgens than the aliha enrbon of glycine, the
valuss yanging from b Simes 1n the synthesis of creatine (23) %o 16
tizes in the aynthesis of choline. Yormnte wns 1lnoorporated at adout
the enme Fnte as was the alrhs enrbdon of glyaine.

There apypenr S0 be several joesidilities for the nmechanism of meth.
7intion by Ahe alpha @garbon of glyeine in rlanias 1) the glycinme ie
oxidised to formate which e then reduced $o form She mathyl group or
2) the glyoina is hydrolytionlly dessinnted $o glycolic acid or oxidne
tively demainnted $o0 zZlyoxylic acld and s reducsd to a wathyl group
withous going to foruate or 3) the nitrogen of giycine is incoryorated
fnto the nicotine ring and the aliha anrbon goes along $o form the metiyl
groupe ‘The rather ragpld mte of incorporation as edmpared to $hat of
formate seens %0 rule out the firet projosnl. Toldart and Burris (22)
recently found an sazyue fa green leaves that will oxidice glyoollc
acid to glyoxyllo actid. Howsver, this enzyme wns not found in the
roots, and it was shown by Dawson (20) that nicotine aynthssis Snkes
plage {n the roots. ©Cn the othar hand, it hos been shoun by Jawnes (21)
thnt nicotine onn bBe synthesized in the leaves 1f tle suitable precursor
19 aveilable, Olyoine has also besn showmn to form the Hecarbon, S-oare
bon, and Tenitrogen of jurines (25), and the aliha errdon and nitrogen
form parg of the pyrrole rings in the jorjhyrin syuthesie (24), These
studies give 11%t1le 1ndiocation of w:.ich of the nbove rrojosals (2 or 3)
nisht be corrects

Tranenethylation studies (23) in animals indionte th:t glycine i

oxidined S0 formmte and uron re’uction forms the beta o2rdon of serine.
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Vitamin ‘12 sostis %0 W esventizl in the transformation from glyoine
to serine, nnéd folio acid is required for the methylntion reastion.

Forusl propossl of a nechaniss by which glycine reacts in methyle
atisn smed awalt estudies using glycina doudly labeled with eardon « LU
and deutarium in the alzha position, and serine labeled with cardon »
14 in the beta corbon. It would hlso be of interest to nssertaln whethsr
tLe alpba onrdon of glyoine Lforms the mathoxyl curdon of 1limin in
todagooe
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SUMARY

le Glyoine labeled with cnrbon « LU §in the sliha curdon wis adainise

2,

terasd to a hish niootine strain of tobacoo, i{igotiana rustica L.,
var, humilis, The niocotine fsnlnted from the tobacco ;lants was
found to possess rndloactivity. Teusthylation expsriments showed
that practically all this acivity wns loonted in the 1athyl oarbon,

A oomp«;-lmn of the pates of incorporation into nicotine of the
alipha enrdon of glycine, methionine, formate and choline, indlcates
thut the aliha onrbon of glycine 1s incorporantad at adout the same
rats ae mathionine and choline, and adut 10 times faster thnn
forunte.






X RREECHS
(1) du Vigneaud, V., Ciandler, Je Y., Golin, H., and lirown, G. He,
J. Biole Chem., L34, 787 (1340).
(2} Brown, 8. A., and Byerruxn, H. Ue, J. 4a. Chem, So6., I3, 1523 1195°),
(1} Flokstra, J. H., "ioasible (rigins of the Yethoxyl Cardon of
Lignin Yormed by Harieun Yulgnre*, :0.D. Thesls, Hicnigan $tate
College, 19%2¢
(4) DByerrus, 7. U., and Dewey, L. J., Faderation iroe., }2, 187 (1953).
(%) ¥ine, R. B., "The Participxtion of Choline in Transmethylatioa
Rengtions 1u Jigogians russion”, H.3. Thesls, !ilahigan 3tate College
1952,
(5) Hirkwood, S., and !!arion, L., ©Can. J. Chem., 29, 37 (19%1).
(7) ¥irkwood, 8., and Dubacik, ¥., J. 3lols Chem., 353, 301 (19,2},

(3) ’a‘lms D., and Siriseon, D. 3., J. An. Chem. So06., 12, 3015, 3%7,
(1940)

(9) sStweondis, 3., Cohn, ¥e, Chandler, Je is, and du Vigneaud, V.,
Jo Blole Chemey QW3 519 (1343),

(10) Cantoni, 3. L., Jo Binl. Chem., 133, 203 (1951).

(XI) du Vimmud. 'o. V"l’. 'o. and ”11.03' Je Eo' Je Am, Chaem, 509..
72, 2719 (1950

(12) Soucy, R., and Joutbillier, L. F., =sv. esm, blole, 3J, 270 (1951),
(13) du Yigneaud, V., and Moyer, A. B., J. Biol. Chem., JbY, 373 (1%42),
(1L}  Sakmwi, ., J. Blole Chem., 322, 349 (1970).

(1%) sm:mu. Pe, and Gresnderg, D. Y., J. Blol, Chem., 180, 845
(1949),

(15) Yeinhouse, 8., and Nakain, F. l., Arch. Blochen, and Rlo,hyee,
2, 257 (1953,
Xeinhouse, 3. and Prisdmann, 3. J., J. Bfol. Chem., 127, 733 (1352).

tl?) }iaming. Y. 3-. and ¥no Lean, R. ".. J. Blol. Chen., & 17
f1915)

(18) Smith, C, R., Ind. Ing. "hem., 34, 251 (1942,



RITMDIR X



AL

“he formula usntd in correctin: the odserved count to zero sas,le

thioimaos wnsg

c.;x

‘n™v . 0»
where A, = maxtmum spegifie activity (eounts/uinute/millimnle)
C, ™ obssrved gount { gountse/iinute)
¥ = mleculsy weisht of gompound
¥ = welzht of eanmple sounted
b = fraction of meximus activity at the sam;le thiockness
used (T) == 0dtained fron sslf-adbsorption ourve.
Sanrle anloulations
Flootine dipicrnte~eCy = 366 Gepeme, ¥ & 60 mge, H = 520,
"= 2.2 m_:/al.a

a, = 32 2L =127 x 204 o pom. falt
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The aljha earbon of glyocine has been shown in jrevious experiments
to be a methyl ocarbon pracursor in animnl metabdolism, dut no similar
sxperinents have been perforwed with hijsher plants. This study wi.s an
ettam;t t0 denonstrate the role of the Alpha earbon of glycine in the
metnylation processes of hisher plants, A hizh alcotine strain of
tobacco wre usad as the experinental plant. The rate of abdsorption of

L.e Zlycine s--+med to be slower than the rates obsarved for methionine,
{ormate, and vholile in enrlior experiments, ¥ien the rlante were fed
2 mg. of glycine, an upteke of 52 jercent in two dnys, and 70O percent
in four days was noted., Destruction of the glycina by migroorganisme
in the nutrient snlution wes bPetter controlled by aureouycin than dy a
“yendotte datergent germicide.

Padiosctive glycine, labeled in the ml ha carbon, wus fed to the
A;lﬂhtl and the nicotine, isolatsd £s nicotine dipicrate, was found to
7ossess radionctivity. DNensthylation of the nicotine, and isoclation
of the metlhyl group as msthyltriethylammonium fodide, showed that the
majority of the radlonctivity of the nicotine .anlecule wns located in
the methyl onrbdon.

Conparison of the rntes of incorroration of various rrecursors into
the nicotine meathryl grour showed tind the al ha oarbon of glycine wrs
incorjorated at about the sama rate as the methyl grouprs of methiionine
nnd choline, and about 10 times the rate of formate.

The results indicate that the al;ha carbon of glycine can serve
ns & mothyl enrhon pracursor and that 4t does not g£o by the route of

formntion of free formate,






