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WALTER (JENNINGS) JONES 

1865-1935 

BY WILLIAM MANS1:IET.D CLARK 

Those who knew IYalter Jones use thread of gold for the 11 asp 
of the tapestry that they weave on the loo111 of memory. Thej- 
float the golden n a r p  for the figures of the eloquent teacher, the 
lieen investigator and the kind friend. l3ecause the unique per- 
sonality made extraordinary impressions, every weaver use$ 
highly colored, homespun yarn for the wefts of his tapestry. 

While we may draw the figure of the scientist from the written 
record, we liave little more than recollectioils with which to 
sketch the man. Walter Jones seems never to have thought of 
retreat into the realms of his ow11 recollections. H e  left among 
his effects, as records of his career, only an incoinplete set of 
reprints, a list thereof, and three diplornas. Indeed, this ad- 
venturous \\-arrior burned every bridge as he left it behind. I t  
n-as his habit to tear up a letter while he still mused upon the 
content. H e  wrote few extensive letters and when at  long last 
he had a secretary he was 1mow11 to go to the typist of another 
departinent that he iniglit dodge the carbon copy that his secre- 
tar\- would liave filed. When he retired he thrust some of his 
own choice possessions into the hands of assistants who had 
carried oil faithfully during his illness. 

Fate conspired in this plotting of obscurity. A t  every place 
in Walter Jones's career circut~1stai~ces or accidents prevented 
or destroyed the written record of his ordinary activities. 

Since l i ~ i n g  the moment at its full was characteristic of the 
man, his l~iographer must not complain that Walter Jones left 
little with which to document events or to verify reports of his 
ideas. And yet we wish there were a substantial body of docu- 
mentary evidence conccsilii~g the thoughts that were not con- 
strained by the imerciless rules of scientific publication. It would 
be interesting to have enough to discover some relation between 
the attitude of challenge that Jones bore in daily life and the 
part he played in science. I t  might be inspiring, could we dis- 
coyer the aspirations of the wlrhole man in the eloquence of his 
lectures. And, I suspect that there would disappear misunder- 



standing of tales that have become Iege~ltlary, were it possible to 
resolre Ijy documentary evidence some of the enigmi~tical parts 
of this character. 

I venture to suggest that a good deal of the miscl~icf ill wliich 
lie gaily iiltlulgcd was his delicious way of telling peol~lc not 
to take too seriously tlie intensity of his feeling in ~iiatters t h t  
he had to taltc seriously. Certainly, the torrent o [  11-altcr 
Jones's conrcrsation carried nonc of the ~vreckage of a rcfoi-mer. 
I t  was not a mutltly freshet ; it roarctl pcrenniall\- in a calion 
cut tlcep in the stratified thought of his titlie. 

So much conjectui-e would have to enter sci-ious attcnlpts to 
resolve some 11x1-ts of this character that a I~iographcr had I~eht 
hold himsclf in clieck. Nevertheless, it seems lxmnissil)le to 
lxescent certain facts of the life in suggestive juxtalmsitioii and 
with such cotnmcnts as n-ill be ill~illinating wliile rccogpizcd as 
tinged with the 1)iogral)lier's suppositions. 

TValter Jones's forel~ears were I\r;~rylanders througl~ several 
ge~ierations : the paternal ancestors I~eing dwellers on the East- 
ern Shore of tlie Chesapeake Bay country, and the maternal on 
the Western Shore. For  finding or checking tlie follo\ving in- 
forination alxmt thelil I am i1ltlel)ted to illiss ITarsict Perkins 
Marine. 

Thc fractionation of Walter's genes through the straight male 
line l~cgins with Levin Jones [I). 1799, d. 18781 the father, and 
thelice tlirough Levin Jones the 2-saadfather to JYilliam Jones, 
a first settler froin \Vales. Levin Jones (the son of ~\ .~il l iain) 
married Xaricy Jones [I ) .  17691 who was the daughter of Tioger 
Jones and E1izal)eth. his wife. Roger Jones was an cnsign and 
captain in the War of 1776 and his brother Thomas was a colonel 
who, hy family tradition, was an aide to General \Yxshington. 

The inost pictul-esque of TYalter's collateral ancestors who 
fought in the byas of Independence was Colonel Jolln Jones 
(so11 of Coloilel Thomas). One of his most famous exploits 
was pci-formed when a group of three British transports n-it11 
troops ptit into the Little Choptanli seeking refuge fi-oiii n storm. 
The stor!- is that the Coloiiel sunimoned his neighbors who took 
1)ositioils 1)ehintl ice I~xnlied high on the shore 1,- tlie stosm. 
From these natural I-amparts at tlaybreak they l)elqwre(l the 
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vessels \vith shot and slugs from their cluck and squirrel g ~ m s .  
I 'ei- l~;~~)s it was "36 hours'' of peppesing or perhaps it was ail 
a rgu i~ icn ta t i~c  skill, so dominant as to turn up again in great- 
grantlnephcw TValter, that finally induced the Uritish captain 
to s~~r ren t l e r  wllen once he hat1 lost the first point of the argu- 
ment 1)y raising the white flag. 
, > 1 hro~igli his great-grantllnother. Kancy Jones, \T7alter Jones 

\\-as fifth in descent froill Justice John Jones [I). 1699, d. 17741 
aild his first wife, Sarah Tl'oolfortl [I). about 1704, in. about 
1726. (1. after I jjj] ; sixth in tlescent from the first settler 
7 7 I h o n m  Jones of Somerset-1)orchestcr Counties and his wife, 
A h - t l ~ n  1Ia1.i~ [I ) .  1670, m, a l~out  16881, daughter of William 
1)avib. \vlio came to llai-1-land from Virginia in 1664. Sarah 
T\~oolforil. the daughter of Colonel Roger Woolford [I). 1670, 
d. I 7301 antl Elizal~cth Ennalls 111. a l~out  16681, descended from 
tlic iollowing first settlers of the I'rovince of hlarylaiid : her 
graiiclfati~ei-s, Roger \\Toolford [I,. in TI7ales, d. 17011 ant1 
L3artholoinew Elinalls [d. 16881 and her great grantlfather, 
1,cvin 1)enwootl [I,. I 602, (1. after 166 j] . 

Thcnce came to TG~lter's family its pridc in having desce~ldetl 
from \\-elsh ancestry and from early settlers of Marylalld and 
Virginia: a 1)ricle to which Tlalter was i~idifferent. 

S e ~ c r a l  of tlic men on the inale and distaff sides of this part 
o i  tlic ancestral tree wcse holders of large lailtls in Maryland 
antl 1-irginia ant1 active ill the services of their local govern- 
lll~llt s. 

1x1-in Jones, V'alter's father, left the Eastern Shore ant1 set- 
tled in Raltimose as a ship chancller with his btlsiness at the 
Light Street IVharf. had gained the sobriquet C(xptnir1 1)y 
Tvay ot' o\vniiig a small fleet of vessels. H e  was a substantial 
husiness inan and owned considerable property. I t  seems ap- 
propriate to inelltion his nervous habit of shuffling coins while 
lie spolie. for iT7alter's similar hali t  of tearing letters while he 
nlusetl Ilatl consequences that we regret. The  father died when 
I'lTalter was thirteen years of age. His  widow, who was twenty- 
two years younger, survived him twenty-eight years. 

TValter's mother, Zeailette Jane Bohen [I). 1821, m. 1840, 
d. 19061 was the daughter of James Bohen [I). 1797, d. 18401 
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and Sarah Ann West [b. about 1800, in. 1820, d. prior to her 
hushand]. James Bohen traced his ancestry [Bohn] to an an- 
cient English family of nohle estate. Sarah A1111 \Irest was the 
daughter of Benjamin [Ben] JVest and Annie Spencer and was 
related to the \\'ests, Spencers, Hopkinses and other prominent 
families of Prince George's and Atme Arunclel Counties. \Val- 
ter's mother, like her husband, was very active in the affairs of 
the Methodist Church in llaltiinore. She was one of the fountlers 
of The Nursery and Child's Hospital and of The Home of the 
Aged of the Methodist Episcopal Church. She was one of the 
vice-presidents of the latter institution at the time of her death. 

i2'alter Jones was 11oi-n at  Baltiinore in the City's period of 
distress. The date was Friday, April 28, 1865. This was two 
weeks after the death of President Lincoln became the climax 
of the Civil \\Tar. That war'i effect on PIlaryland is dexrilxxl 
by 11s. Gerald Jo11nson.l 

"Driven by internal dissension, drawn by aff'ection in one 
direction and by interest in another, suspected and reviled by 
both sides, exposed to all the horrors of war without enjoying 
its fierce exaltation, sharing the dangers, the losses and the 
~voes of both North and South, l ~ u t  never with any part in the 
triumphs of either, it [Mavy la~r i ]  was trampled under the feet 
of both contestants and emerged beaten and brokei~." 

Walter Jones was too original to have imitated those of his 
generation who ruminated what their parents had taken in, hut 
he must have lived on the war's aftermath. Other inen have 
said that this storm-spoiled fodder sickened them; emotionally 
Walter Jones had a weak stomach. In a letter concerning the 
World IVar the ageing inan (lid not write of issues, or of de- 
feat, or of history; he wrote of confusion. Throughout life 
Walter Jone5 frequently gave the impression of one who felt 
the world to he out of joint. 

The Civil War  also occasioned the first of the ol~literations 
of the records pertaining to the fateful Walter. The churches 
at that time were lax in keeping records. Several hid their 
books. Diligent search therein has failed to reveal any church 

Thc S 1 1 u  P[I~CTS of Bnlt i~norc.  hg Gerald W. Johnson, Frank R. Kent, 
H. L. hfencken and Hamilton Owens. 
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record of IValter's birth and baptism. Indeed, it has failed to 
bring to light any record concerning the birth or baptism. 

Could a record be found it might illuminate a curious matter. 
JYalter was given the middle name J ~ I I ~ I ~ ~ z ~ s  for a physician and 
friend of the family. Jclwillgs was used on his wedding invita- 
tion and in one autobiographical slietch. The initial J appears 
on the paper he published with Stone. But it is alleged that 
later hc dropped the mitlclle name because he had heard that it 
was not pronounced a t  his baptism. Consequently fen, of hi\ 
later friends ever heard of J E I I I I ~ ~ ~ S .  On being told of the 
middle name one of his friends declared testill, "Hlr name 
was Walter Jones!" So be it. I l is  work clearly thstinguishcs 
llim from that 1)rilliant and eccentric I~arrister of the same nanic 
n ho won a place in the l~istorp of Virginia 

The family life that was to be I2'altcr's lot was that of well- 
to-do people. Both the father and motlier owned consideral)Ie 
psoperty. The family life seems also to h a w  been that of people 
motleratcly well educated according to the comn~on standards 
of the time. Thence must have come naturally to the boy those 
simpler graces encompaiied in the larger meaning of g~~ai i z~ i zar .  
Schooling alone hardly could have given the mature man his un- 
erring ease of expression, although it may have polished that 
handwriting which recipients of letters h e  lil\ened to engrav- 
ings.* I t  is evident that the boy was familiar n it11 the better 
lmorz n classics o f  English literature and that his low for music 
hat1 early nourishment. 0 1 1  the other hand, there seems to hale 
1)een no close association of the family with an) of those intel- 
lectual vocations or avocations that might have fixed a con-  
fortably conventional attitude toward academic ideas. O n  the 
contrary, the ideas current in SValter's familiar ei~vironment 
were sufficiently unclonlesticatetl to have made him uucoi~cernedly 
used to the appellative cccc~~tr i c - .  

The evolution of the family has estahlished that the youngest 
of a large family has the inalienable right to be mischievous. 
As the thirteenth child. Walter was placed, tentatively, in a very 
favorable position ; as the last child his opportunity was assured. 

* T h e  t~emulous  execution of the signature under the portrait is of 
late date 



P 7 1 he tciiq)era~nent to seize it Ivas deterniined I,\- the g-enetic dice 
that t ~ ~ r n c t l  ul) a strange group of characteristics-ai~~oig tlwm 
vcllatility. \\:lien Emerson reniarlietl, "\ZTe boil at  different tle- 
pees" ,  it \vas ~ i o t  incumbent u l ~ o n  the essayist to add what his 
esl~erie~iccs as a chcniist anti as a moralist had taught, na~iwly, 
tliat a l)oiling point is a function of restraining prcssut-c. 'l'his 
principle seemctl inapl)lical)le to the spirit of \\'alter Jones. S o  
occasion was so oppressed \\-it11 dignity as to  supprcss his sense 
of humor : no 1)ersonage so high that he \vould not tiarc to lnnter.  
I n  the light I)\-play of lalmratory life \&.alter Jones n-as ire- 
quently up to so~iietliing. H i s  g-i-antlcst opl)ortunities ior aiis- 
chief arose from his conversational al~ilit!.. I le was :L Ijrilliant 
co~lvers:~tionalist and yet so forthright that Iic saitl of hiniwlf, 
"\\'hen I talk the loutlest. I know the least". Fle could l)c iranli 
to the verge of offense a~i t l  yet lic hat1 a stutlcnt sa!- of 1ii111. "Oiie 
:~l\\.ays lint\\ where one stood with 11-alter Jones ; m l  tliat \\.as 
a great co~nfort". Of course, so fortl~right. frank ant1 ~ i g o r o u s  
xu itlcologist would tlc~,elop a rq)utaticm of a sort. 'l'hi~ sort 
\\'alter Jones I~iinsclf n-oultl indicate 1)y twirling hi.; li11gc.r a l ~ o u t  
his heatl. 1 rere xvas his grand opl)ortunit!-. O n  occasion. this 
cseatuse of opinion \ \ -o~~ l t l  11e put into action to make the ci-eatcors 
tlance. On occasion, the creature \\-as niatlr a con\-enie~~ce.  
tlndcsired applicant for laboratory 111-i~ileges \\-as tol(l. "you 
won't n-;tilt to 1\-01-1< here. I 'm crazy." 

The  house wliere \Valtcr was 1101-n TI-as locatetl on Sotith 
S ~ I ; I I - ~ )  Street, now c;llletl Hopkins I'lacc, l)et\\-een T,on~l)artl aiitl 
lictlwood Streets. 

'I'iicre may be ;I signilicalicc nioi-e than geogl-al)hical in t l ~ c  i:lct 
that a ljrothcr has tlescri1)etl the particular location ol the 1)irth- 
])lace 1)y its 1)osition rclative to x Ihptist  church, :m Episcopal 
church and a hot~se "where a venerable I-licsite Q11a1;cr lived." 
I h t h  1);lrents \\-erc t l e ~ o u t  ?rlethotlists in a city rich in l < o n m ~  
C:atliolic traditions. From the fact that the 11lattu-e 111:111 scltlo~n, 
if ever, was tripped on a catch-question regarding the Uihle, it 
is fair  to asstume that the early catechistic training was intcnse. 
Indectl, there is testimo~iy of long S~untlay school atteiitlance 
an(1 teaching. Some near relatives were atltlictctl to strict seli- 
gious ol)se!-vanccs. 130th the father a i d  the mother \\-ere 111-omi- 



ncnt in the a f i i r s  of their chl~rch ;uitl I I : ~  tlic ~ - q ~ u t a t i o ~ i  o i  
I~eing gelicirous to a ia t~l t  in the giviug o i  their sc.r\,icc.; : u ~ l  
their fortlule to the work of the ch~11-ch. 

In recalling this inmiliar l~:lckg~-o~untl. i t  is i ~ l i l ~ o ~ - t : ~ ~ l t  ti) 
re;ilize t1i:lt the I~oy was i~lll~uctl with a iaitli \\-llicl~ \\as 11:"-t 
o f  :l great movement, so~i ie t i~~lcs  calletl tlie ~-oma~i t ic  rel)cllio~i 

, . 
agai~ist  an earliel- "age oI reason". I 11tl l)o!, \vas 11or1i t o  ;l 

gc~ieration of follonw-s \vho io~ultl thenlsel\-e.; resisti~lg. tlic 
tlevastation o i  :I new xge or i-cwx~~i. .\11io11x tllc I I I : L I I ~  i is t~es 
"l):lr\vinis~i~" \v;ls I~ut olle a ~ i ( l  "'Tlic I liglle~- C'riticis~~i" O I I C  of 
tlie others. 111 its own ~ ~ c c u l i a r  \\.:I!. e;lcli o i  se\,e~-xl issues b r c . 1 1 ~ ~ 1  
to conccrli so~nctliing \vortli fighting i ~ r .  'I'lic ti11ir \\-:ls to i~111ic 
\dwn the signilicance o i  thesc. iss11c.s i:~tletl, c. i t ; lc .~.  l~c~xusc .  so~iic 
~)cul)le 1i:ltl til)toc.(l nrc111n(l thclii or 1)ccause otliers Ii ; l t l  r i - r~ i  to 
~ i r \ \ -  e~iliglitcn~llc~it witlio~it s ~ ~ c c t u i ~ l ~ i ~ i g  to that c . \ , i l  :q~c.c.t o i  
tolcrancc,, i11diHe1-cnce. ISut let 110  o11e n o \ \ ,  i l l  I1a11tru1-. ~ ) o i ~ i t  
1lic.1-cly to straiglit-lacetl 1)ractices of the stock iron1 \\.llicll \\':~ltcr 
Jones came or  :~ttacli .cup~~r.lic.itrl inil)licatio~l.s to the sr~l)jc.ct 
~ii;~ttci- o l  \\:altci- Jones's t l isc~~ssio~is.  In all o i  Iiis c l i sc~~.~sio~is  
thcl-c: ~ i ius t  have I ) c w  i~ iorc  poignn~~c!, tli:l~i tliis g('11er:ltioll C:III 

i d .  
'I'llei-c nectl 1)c 110 livsitation in I\-riting that \\-altrr jonc. niatlc 

11111cli o f  tlieo1ogic:~l tlisct~ssions. Whatever Ilia!- I i : l \ ~  1)ec.n his 
I-eligious feeling at  any tiule. llis tlicological vie.\\-s were ilot so 
l~rccious :LS to sliiclil t l ~ c ~ i i  fro111 c o ~ ~ r t c ~ o ~ i s  l ~ i o ~ y a l ) l ~ ~ ~ .  I l c  111-o- 
cl:li~iictl liis view to co~iirci-es, to agents ior clieniical s ~ ~ l q ~ l i c s .  
to liis banli clerk, ant1 to liis irientls :uuong thc elerg!., l'1~o11- 
al~lj ,  110 o ~ i e  CYW ~ I I C \ \ '  llis (lec.l)ca~- ~ i i t ~ s i ~ i g s  :LII(I ~ ~ r o ~ ~ : ~ ~ ) ~ y  ~ i o  1:~I)el 



fog of wishful thinking. Then lie gave \wit to one of those 
tirades that too often led people to say "lie baited liis victim." 
I<ather it was that \iralter Jones, facing in his way the greatest 
l)rol)lem of his age, saw the devil and threw liis inliwell. 

I t  goes without saying that tirades on religious suhjects and a 
good (leal of ~ ~ - o v o c a t i \ ~  banter is a conil)iiiation IilieIy to lead 
to gi-ave iilis~iiitlerstandii~g. Therefore it is forttunate that \Valter 
Jone3 \vorlietl aniong inen whose instincts gave a n a t ~ ~ r a l  res1)ect 
to  liis peculiar need for freedom of thought a i d  frectlom of 
esl~i-ession. \l'itliout this periectly natural r e s lwt  Walter 
]one, coultl not have (lone the scientitic work that lie ditl. This 
man o F complete indepcntlcnce coultl ~ i o t  have cnduretl fseetlom 
at  the cost of contlcsce~ision. l'licre n-as ~ i u  need. That grand 
x~(.nrlcma~i, Jolm A l d ,  who licltl the control of Walter Jones's 
earl!. academic career, always licl~t first things first. I I e  re- 
sl~ected \\-alter Jones's scientific ability antl in this atniosphere 
\\';liter Jones won his o\vn way antl fame. 

.\, n I~oy \2'altei- was active in sports. I le hunted antl was a 
vci-)- goo(l tennis 1)layer. 1 le  is reniem1)ered I)y a nelhc\\-, o f  
,iii~ilar age, as "one of thc lwst fancy ice skaters in Ealtin~ore, 
the envy of tlic younger ones as he performed on Suinalt's ice 
o i l . '  No one seems to understantl why he sudtlenly ceased 
to 1)e active out of tloors, but there can he no c1oul)t that lie main- 
tainvtl his interest in sports. I l e  told I'sofessor Ahel that he 
"mc11t n-it11 the iootl~all c rond at  l'urduc" ant1 tlii-ougllout his 
life ;it Johns 1 lopliins he was an artlent lacrossc fan and a vig- 
o ro~ i s  critic o l  the pla).ers not only in their contests Imt also in 
their routine 1)ractice. Some early 1ial)its may have deterii~iiied 
the carriage of the tall, lnnli ~~rofessoi -  who was physically active 
ant1 p c c ~ i ~ l l ~  so. 

Tlie young mail played tlw pixno well e~iougll to afford enter- 
tainment. The mattlre ninn collectetl records of c1assic:ll music 
ant1 liilcw thrni \vcll. In  music Baltimore offered him oppos- 
tunities that lie seldom missed and once mcntionetl to ;I class in 
this manner : "The usual recitation is schetluletl for four o'clocli 
tomorrow. Those of yo11 who are  uncivilized do not know that the 
I3oston Synqdiony Orchestra is to give a special concest a t  that 
hour ant1 so you will ~-el)oi-t here ])romptly. I slid1 not Iw hei-c !" 



WALTER (JEXSINGS)  JONES-CLARK 

Walter's early education was obtained partly in small private 
schools of his neighborhood and partly in pul~lic schools. IYhat- 
cver thew may have contri1)uted wai enlivened by the tlcvotion 
o f  his sister Annie who followed his studies keenly and who in 
later life declared that she had nttained a college education 
through \\'alter's eyes. This personal touch may well have 
exerted its potentially great effect. Tutorial hallit exercised 
TI it11 a loving pupil can fix the photographic image. I t  can dc- 
velop the high lights. That Walter's image of a lesson was 
clear is attested by college mates who heard him recite. The 
~natui-c professor expected the same of liis pupils. They could 
laugh at his extra~agance while feelin@ the significance of his 
e d a m a t i o n  to a forgetful student, "Even the Baltimore strcet 
car conductors know the amino acids !" 

I11 1879 \\'alter entered the City College of Baltimore for its 
live-year course. The College has no record except that he 
co~npletetl the course creditably in the spring of 1884. 

The following fall, Walter Jones registered in the Collegiate 
Depai-t~nent of The Johns Hopkins University, stating, "I wish 
to take a course which will be principally mathematics and Latin. 
I also wish to study chemistry, French and German." He took 
the courses then known as Group IV with chemistry and physics 
predominating in the last two years. With his progress in course 
his grades inlproved until he became a high standing student and 
won a University Scholarship for the year 1888-9. Granted the 
R. A. degree in 1888, Walter passed into graduate work in 
chemistry, taking minors in mii~eralogy and geology. Work 
for his dissertation was clone under Professor Ira Renisen. H e  
was granted the degree of P11.D. in June, 1891. 

Since few of the conteinporary students recall anything espe- 
cially worthy of note regarding IYalter Jones. it may be inferred 
that he then exhibited what was characteristic of him in later 
life -supreme independence in going his own way. 

O n  September I,  1891, there occurred in St. Paul's Church, 
Ocean Grove, the marriage of IValter Jennings Jones and Grace 
Crary Clarke. Miss Clarke was the (laughter of the Rev. and 
Mrs. George Clarke of Ocean Grove, S e w  Jersey. T o  this 
scxsitle resort Dr. and Airs, Jones went frequently on vacatioils. 
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Soon niter his marriage, Doctor Jones took his Ixitle to Spring- 
lieltl, Ohio. ~v11cre he had been engaged as Acting Professor of 
S a t w a l  Science in \I7ittenherg College. The engagement there 
\\-as ior one !xis tluring which the professor o i  that subject, 
,I. 1;. I.inn, rct~u-ned to Johns I Topkins to complete some invcsti- 
gation> ~untlei- Kemsen. As \\-as customary in those "good old 
(la!-s". l'roiessor Jones "offered courses in chemistry, min- 
er;~log-y, zoology, and l~otany. I t  is possihle that he may have 
offered a course in crystallograpl~y." " 

I l i s  first al)l)ointnient terminate(1. Dr.  and 31rs. Jones re- 
t11rnct1 to 13altinioi-c. Thew,  .\11gust 13, 18p,  was lm-n their 
o1i1~- ciliI(1. l lai- io~i 1<1c;i1101-." 

( h c .  Illaj- I-c;itl 1)ctwceil tlie lines o f  the follon-i~ifi-, tdic11 from 
:I letter concerning Tlie Llmerican Society of I3iological Che~nists. 

"'l'lic meeti~ig of tlie Society during Christilias recess h;~s 
al \ \- ; i~-s hcen ;I matter of regret to me, fo r  this is the time of year 
tliat I Iiave 1)ce1i ncc~istometl to devote to home affairs since I 
\\-;is ;L cliiltl ant1 it is \,el-\- difficult indeed to l~real; an-ay from 
s11c11 :I cIlsto111." 

I lis gi-;i~itltl:~~~gliter. Cllarlotte, ma le  W;~ltei- Jones her de- 
votetl l)Iayii~;~te. 

In  Septcml)cr. 1892, Doctor Jones went to Purduc University 
as l 'roie>sor of Analytical Cheiliisti-)-. \\Tintlirop E. Stone, 
1)rOic~sor of Chetnistry, had l~een made vice-president of L'urdue 
ant1 already 1v;is t;iliillg 01-el- a good deal of the nt11nitiistrati~-c 
routine for \\.hich he soon was to assunle full responsibility a s  
~)sfiitlent. 1-et, when Jones arrived. Stone drew him into an  
investigation on which the t\vo ~ u e n  reported. Jones later con- 
tsi1)uted a11 article froni l'urtlt~c on a probleiu related to a sub- 
ject tlie~i li\-ely at  Hopkins. Dean Eilclers informs me that tlie 
recol-(1s o i  h i -c lue  Uni~er s i ty  contain nothing regarding \\.'alter 
Jones other than that here given. That  Jones finally became 
tliss;~tisiictl at  l'urtluc he told Professor .41)el. A t  any rate 
Jones rctui-net1 to Raltiinore \vithout a job and again taking up 
worli untler Itcmsen was made a Fellow hy Courtesy for the 
year I 895-6. 
- 

' Letter from Dean Sliatzcr. 
. ' \Iarion married Gilhcrt A. Jarman oi Baltimore. 



, . 1 lie only enlightening iniormation ironi \Yittc~~il~crt: :ultl 
I'urdue is that \A7altcr Jones u a i  then a vigosoui tv:iclier 
w l ~ o  usetl iuniquc ways of stimuiati~ig stutlcnt i~~tercbt  m(1 
I\-110 challcngctl students to cl~~estio~iing. 

I n  Alarch 1806 I'rofcssor John I .  ;ll)el tooli j o~ ics  t o  the 
mctlic;~l school wlierc he was ap1)ointetl .\hsistant in l ' l i~s io -  
log-ical Clie~iiistsy for tlie I-eiiiaintler (if  the ac:ulemic ycar. 'I'licrc 
\\'alter Jo~ ics  w;ls to remain i01- the gscatt.1- I ~ I - t  o i  Iiis carvvl-. 

Since \\'alter Jones was to I)c.co~iic the Iic;ltl o i  the I)vl)art- 
~ i i e ~ i t  of I'hysiological Chemistry ill  the ]0111is Flol)lii~is Scl~ool 
of Medicine, it is well to  1-e\-ic\v llriclly the cxsI\- I~istol-!- t) i  tli:lt 

tc;lching 111-eclinical s ~ ~ l ~ j e c t s  \\-as ~~iotlilictl ;IS tlic e s igc~~c ics  
tlcma~~tlctl. The teaching o i  ~)hysiologic:iI clle~iiist~-y n-;ls csn- 
tsustetl to the pro fessio~ial school tultlcr :un :~sr:lngcnicwt s t :~ tc~l  as 
folio\\-s in the first rlrr1rortlrc'c~rrri~1rt o i  i S q 5  "The instruction 
i l l  L%ysiological Ckmis t ry  \\-ill l x  for tlie ~lrescnt un(1c.r tlic 
charge of Dr. John J. .Zl)el, l'sofcssor of I'l~nrni;~colog!.. \\-it11 
tlic aid of an assistant." 

I t  is important to note that ~)I~>-siological clicmistry was gi\.cn 
;I ~uiicluc pmitiion in tlie new school. The (rig-inal inte~it io~i to 
I~avc nietlicnl stutlents trained under the guitla~ice o i  tlie l)c.l):u+ 



111e1lt oi ('11cmist1-y was a reflection of the purpose to train 
11lctlic;ll st11dc11ts ;LS university students. The actual, initial 
~ ) l a w ~ i i ( - ~ l t  of 1)hysiological chen~istry in the Depar t~ue~ l t  of 
l'l~;lr~nacoIogy I)rokc an 11istoric:ll relation that hat1 made the 
sul,jcct thc foster chiltl of l)hysiology. The entrusting of the 
tcacliillg 1 o Fro  iessor ;ll)el g;lw :ul esl~ecially note\\-orthy char- 
; ~ c t e ~ -  to the \zliolc affair. 

I ' r ( ~ i c s s ~ r  - \ I d  h : ~ l  come, directly ant1 indirectly, ul~tlcr the 
infl~~csncc o i  se\.cml (;ernla11 investigators, \zho, although trainctl 
i l l  thc! gc~lcral field c ~ f  ~netlicitic, hat1 acquired an  expert's l i ~ ~ ~ ~ \ \ - l -  
ctlgc ( ~ i  clien~i.ts!- ant1 \zho clevotetl it to funtlan~ental \vorli. 
'I'liib i~if-l~~c.ncc, ant1 r'soiessor A l ~ l ' s  ow11 lieen apl~scciation of 
cl~c~~~i.str!.. ni;ltlc him t l c t e r ~ ~ i i ~ ~ e t l  to give the science its ft111 chc. 
I le \\-i~hctl to a\.oitl tlie limitations of the purely "analytic school" 
;111<1 tlic ~1111orilinate place of chc~ilistl-y suggested I)y the tcrm 
"clicll~ical ]h!.hiology." i1l)cl's :~tt i t tde is reflected by Jones's 
sl)ccificatioli i11r at1 assistant that Iic sought in 192 j, ~icarly thirty 
!.car5 later. 

"\\.c \ \ x ~ i t  :I n n n  wlio 1n.s :L I'Ii.I-). degree, \zho has tcachi~lg 
; ~ l ] i l i t ~  as \\-ell as rcwasch a l~ i l i t~ .  ant1 17-110 is well grounded in 
tllc iuntl;lnlcnt;lls of chc~uist~-y.  Of course, it is desirable that 
lw ~l10111tl also 11:~vv had a training in pl~ysiological chemistry and 
tllc I)iological sciences but he must be a chcnlist primarily." 

\\*liile tlie bt~rtlcns of organimtion and the financial catas- 
tropllc i l l  the c;u-ly years of tlic school itlhil,ited the tlevelopmcnt 
o i  ..\l)cl's plans. 11c ~llanagctl to create the plant out of which 
1)silli;llit i~lvestigations were to I)lossom. I t  \\-as at the l~eg i~ i -  
ning o i  this flowesing that II'altcr Jones camc. 

\ \ l i c ~ i  tile school \\.as ol)encd in the autumn of 1893 the stu- 
tlcnts, of course, hat1 not reachctl pharmacology and Professor 
:\1)(~1. with his first assistant, 1)r. Thotnas 13. Aldricli, cot~lcl 
1i;mtllc tlw ii~troductosy course in chemistry. Thereafter, Allel 
t u r ~ l c ~ l  o \ w  tlic instruction in this subject to assistants. Thcre 
\\a. :ulso a sl~atial sepa~xtion of tlie work, chemistry being lcft 
for  ; I  tinie i l l  the oltl J'athological Ruilcling and pharn~acology 
goill2 with a ~ ~ a t o ~ i i y  to the newly built (1894) Women's Fund 
1\Ieliiori:~l Ruiltling tuitil cllemistry and pharmacology  ere 
I-ca.icml)lctl in thc I'liysiology 13uilding in 1898. 
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Thus, when Jones came to assist in the teacliing of 1111ysio- 
logical chemistry, there was no autonomous department Tor tllat 
subject, although the subject was taught as a distinct dix3plinc. 
At the same time the close relation bet\veen sul~jects taught 
under Al~el's general sulm-vision carried Jones into thc tc :~cl i i~~g 
of toxicology. 

The list of Jones's successive titles is i~istructi\-e: 

1896-8 Assistant in I'hysiological Chemistsy. 
1898-9 Assistant in Physiological Chemistry and Toxicolog!-. 
1899-1902 -%ssociate ill Physiological Chemistry ant1 Toxicology. 
1902-8 Associate l'rofessor of I'hysiological Chemistr!- a11d 

Toxicology. 

1908 (Department of Ph? siological Cheii~isti-j- c\tal)lisllctl) . 
1908-1923 Professor of I'l~ysiological Chemistry. 
1923-1927 IIeT,amar Professor of Physiological Chcmi\try. 

\Vhen Jones was made full professor in ~ 9 0 8 ,  the Ilepxrt~iient 
of Physiological Cllemistry was ci-eatecl. The new title, con- 
ferred on I'rofessor Jones in 1923, coi~iiileuiorates thc School's 
benefactor Captain DeLamar. The choice of the Prot'cs501- 
ship of Physiological Chemistry to receive his name, as one of 
several means of commemoration, gives recogi~ition to Cnptnin 
DeLamar's acquaintance with one branch of chemistrj ant1 to 
the specific part of his n ill that reEers to in te~est  in nutrition. 

The order of arrival of those n h o  nssistetl I'rofeswr Al~cl  
and were officially designated as Alsiistni~ts in I'll! siologicnl 
Chemistry were Tlion~as 13. Alclricl~ ( I  893-1Sqg), Ed\% 111 S. 
Faust (189s-6), Walter Jones (1896-1908) and L\rthur S. 
Loevenhart ( ~ p j - 1 9 0 8 . ' )  During parts of this period .Ibel 
had but one assistant assigned to physiological chemistr? . In- 
deed, during most of his term, Jones alone handled the tcncliing 
of  chemistry. IVIien Jones became a profe5sor he had 1 ~ 1 t  one 
assistant most oT the time up to the end of thc TT'oi-ltl \Yar. 
They were : 

Arthur H. Koelkcr ( 1908-1 I ) 
Eli Kennerly Marshall, Jr. (191 1-13) 

'After 1908 Loevenhart stayed on for a time in the Department of 
Pharmacology. 



1) \\ right JiTilson ( 1914-1922) 
Annabella E. Richards (substituting for \Vilson 1918-19 dur- 

illy 111. lea\ e oil military service) 

After tlie \\'orld \Yar there came 
Mary \'ail licnssclaer Buell (1921-1930) 
l\laric E. Perkins ( 1 9 2 1 ~ )  
I ~ n r c n c e  \Yesson (1922-2 j) 
\\-illiam Hoffiilan ( I 922-27) 
Ha-bert  0. Cahery (1925-27) 

This rostci does not include an occasioiial assistant not listed 
in Joncs's ovn  l)ro<pectus of the course. 

'Lhc li\t is of interest itself, and also because its comparison 
T\ it11 ! o~ic.i'\ I)il)liogral)h pro\ es that, prior to the last period of 
hi, 11 orh, menil)ers of his stafi seldom entered his field of re- 
scarcli lntlcetl he advised them not to do so. 

-\ttcr 1)octor Jones had been nit11 him a few yeals, I'ro- 
fes.or . \ I d  atl\isctl 111111 to study under Kossel. This advice 
\\a, acce1)tetl but a finallcia1 diSficulty stood in the way. Indeed 
thci c \I erc tlmcs 111 \I7alicr Jones's life nlien hc had to be so 
a1,sorl)etl 111 sawny money that lie feared lie was becoming a 
"l)c1111! lmcher". H e  related that when this fear was felt he 
had great satisfaction in throwing a penny into Jones Falls as  
lie crossctl the 1)ridgc oil his way to work. Appreciati~ig the 
finnnc~al tlifficulty, I'rofcssor Abel had an inspiration one day 
when a hcriff appeared with the organs of a n oman suspected 
of ha\ ing I~ecn poisoned. IVhile Abel was loath to have his 
1al)oratory lmrtlenetl with such cases, he arranged to have Jones 
taLc this case. When Jones had identified strychiiine llc weilt 
to tlic tl~.taiit town with his exidence. I I e  found the people in 
an ul)soar over some scandal and a trial impracticable to hold, 
so hc 1-cturiled tlisappointed. A t  last he testified and brought 
11o11ic the necdctl fee. 

The ~ i s i t  to Gerii iaii~ was short, June to December, 1899; 
I)ut I\ i t l h  that period Jones accuiilulated the data for two pal)et-s 
and 1)ecaine so inspired by Rossel that lie devoted himwlf therc- 
after c\clusively to the study of nucleic acids. 

The  ctream that runs through Baltimore 
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It was 111-. P. A. Levene, the other American leader in this 
fieltl, who welcomed hini as Doctor Levene himself tells in the 
folio\\-ing lctter. 

"My memory pictures the arrival one day of a lean, tallish American of 
rather indefinite age, son~ewhat forlorn in a foreign land which he was 
visiting for the first time and, as I soon found out, having with him a wife 
and child. -4s my own sojourn in the city of Marburg had already had a 
history of a month or six weeks, I considered myself called upon to help 
Jones and iarnily to find living quartcrs which was not a very difficult 
matter since the lady who sheltered an Englishman and myself, both of  
us working in Kossel's laboratory, was only too glad to make room for 
an American who could afford to bring a family with him all the way 
across the ocean and who, in her imagination, must be one of the American 
n~illionaires. 

"The events that follow are rather vague in my memory and I am 
certain the fault is mine for Jones was not a man to permit a day to pass 
without leaving some impression on it. However, it so happens that 
besides Jones, two Englishmen, and one Italian, there were in the labora- 
tory three Russians, a Frenchman, and myself and somehow, the Franco- 
Russian alliance is more vivid in my memory than that of the rest of the 
'Internatiol~ale.' 

"I remember clearly that as soon as Jones discovered that English was 
the dominating tongue of the Internationale-the Professor speaking Eng- 
lish and the Russians being silent in every language but their own-he 
dropped his shyness and was ready for argument. Great enthusiasm and 
force of expression revealed themselves soon and, before long, I became a 
victin~ of them. 

"Jones and myself shared a long laboratory bench but not too long to 
prevent occasional discussions. Jones was given the concrete problem of 
making derivatives of thymin. The work was progressing successfully 
and was destined to shape his principal interest in nucleic acids. My own 
problem was rather fantastic for I conceived the idea that vitellin must 
contain the chemical nucleus of nucleic acids since the nucleins developed 
during the growth of the embryo in the yolk. The problem being fantastic, 
and originating with myself, it naturally progressed poorly. Kossel was 
of n ~ u c h  help to Jones and little to me. Jones became a devoted admirer 
of Kossel. I was more impressed by Hofmeister who, an enthusiast of 
the type of Jones, was certain that he held the key to the solution of the 
structure of the protein molecule. Jones was an arguer by nature ; argu- 
ment is the Russian sport par excellence. W e  had a lively argument and 
I was floored in the first though protracted bout. T o  save my ego, I 
blamed my defeat on the fact that Jones had the better command of 
English. 



"So the friendship of Jones and myself began with an argun~ent and 
continued in the same way for many years for we were warm friends 
regardless of our temporary scientific disagreements." 

hl the year of Jones's pilgrimage ( 1899) began the long series 
of pa1)ersm n~c le ic  acid chemistry that constitute far the greater 
part of his contributions to science. These will I)e revicwetl later. 

Elere 11-e may dwell upon the sociology of his scientific rescarcli 
and teaching l~ecause it throws tlie light of one, sonlewliat iso- 
lated, case upon an important era of ilmerican physiological 
clicinistry. 

The views that Walter Jones held with respect to his tlual rille 
as an investigator aiitl as a teacher, the adjustments that 1le made 
in relating a rapitlly growing science to pctlagogical problems, 
intleetl, his whole attitude toward his position, 1)resent an  enigma. 
Testimony conflicts ant1 conflicting with that testimony wliicli 
~vould malte of Walter Jones n illail iiitercste(1 o111y in nucleic 
acids stands one reinarkahlc fact: tlie few letters that have come 
to light contain little of interest in regan1 to nucleic acids or 
similar scientific iiiatters and mt~ch that 1)ears upon his petla- 
gogical prol)lems. There is too little of this for one to dare a 
reconstruction of IValter Jones's riervs. l f  this sole hotly of 
documeiitary evidence is to  he used, quotations must llc placed 
against the I~ackgromd of his scientific career. 

\Ve may tncntion first the theoretical attitude tonxi-d cliemis- 
try in the new school. Perhaps there is 110 l~etter way to (lo so 
than by reference to the addresses of Professor ~ Y e l c l ~ . ~  for, 
while \S7elch may have appropriated illany of the ideas that he 
expressed, no one preser\-ed hetter their perspective in the gen- 
eral scheme aiid the very fact of some appropriation niade him 
recognized as a spokesman. 

Consitlcring the time (1894) at which he spoket I\.-elch dis- 
plnyctl anlazing l~erspicacity in the following remark. 

"Pl~qsiological cheniistry means iliucll mol-e than what is 
usually taught in our metlical schools as medical chemistry, n hicli 
ii~cludes little illore than the chemical analysis of cert:lin fluids 
of the lmdy for diagnostic purpo~es." 

' Il.'illian~ Henry \Velch--Papers and Addresses, Vol. 111. 
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Continuing. IYelcll put the seal of hii  appsoval on the follow- 
ing quotation from Hoppe-Sej ler. 

" I  cannot ~untlerst:~n(l how in the present clay a physician can 
I-ecognize, iollon- in their course, antl suitaldy treat diseases of 
the stomach and aliinlentary tract, of the I)lood, liver, kidneys, 
; L ~ I  urinal-\- passages, and tlie dif-fercnt forms of poisoning, how 
he ran suit:ll)ly regulate the diet in these antl in co~lstitutional 
diseases, \T-ithout knowledge of the methods of physiological 
chemists)- and of its decisions on questions offering themselves 
iol- so l~~t ion  and I\-ithout practical ti-ailling in their application." 

These quotations express in fairly definite terms the attitude 
that led the authorities to give a carefully considered place to 
clnetnistr! in the inedical curriculum. 

There was d s o  coniicleretl the important factor of the student's 
p s e l i ~ i ~ ~ ~ l a r ? ,  liberal education of w11ich Welch wrote that ". . . 
it should not I x  taken n ith refereticc to any utilitarian purpose. 
. . . when studling chemistry it should be done \ \d l1  the object 
of learning the general prit~ciples." 

In gencral the effort was made to keep thc lledical Depart- 
ment nlorc than noini~~ally a part of the University ; ". . . ideals 
oT the uiiiversitj-  nus st inspire the whole life and activities of the 
medical tlq)artnlent" These ideals were to permeate the 
clinical tlepartments 11-here nletlicinc should be treated as "one 
of  the natural sciences". 

XI1 this had a great deal to (lo with the relation of Walter 
Jonc5 to his students. I t  set up a guiding syllogism the first parts 
of n.hicli were made \ isible in tlie School's catalogue. 

I .  "The medical art should rest upon a suitable preliminary 
education ant1 up011 a t l loro~gll  training in thr uilderlying medical 
sciences." 

2. Chemists! \$as made an importaint illember of the "under- 
lyiiig mcclical sciences" by imposing an ullusual entrance require- 
ment, and by inlaking ph) siological che~nistry a prerequisite 
to the study of clinical subjects. 

The tllii-cl part of the s)llogism \\.as not stated in the catalogue 
but there was clearly the implication that a body of thought, the 
initiation of which had been so carefully planned, would be 



"The real aim of nletlical u1uc:ltioli shoultl I)c the trailling Oi 
~)racti t io~iers o i  niedicinc ant1 surgery. and tlie be~ictits o i  tlios- 
ougli grountli~ig in the funtlaniental ~i~etlical scic~ices arc  to  a 
hrge  extent saci-ificetl if the student tloes not fintl in the latter 
t\vo years of his tuntlergmtluate study well-contluctetl cli~iical 
courses which ;~ffortl opporttu~ity For the ~)ractic;d apl)licntioi~ 
o i  Iciio\vlctlge ~)revioml!; acquired in tlic la11oratoric.x.'' 

U'hetlier Walter Jones thought out the position ot' his tlcl)art- 
ment in this educational scheye or ~iiercly slid into the l)olicy 
that he Eollo\vctl is iminateri:ll when set hcsitlc the fact that he 
(lid seek to train students in \\-hat lie consit1e1-etl the funtla~i~cilt:~ls 
and did leave clinical apl)lications to be taught where usc(1. I11 

principle, this 1 ~ ; ~ s  in harmony with the gencral sch(wie. I I ~  fact 
he npplietl, I~owcver i111l)erfectl~-. t h t  ~ m - t  of the t1ecla1-ctl syl- 
logisill for which he was resl)onsil)le. Coultl it l)c completed? 
7 .  I he answer tlcpentletl upon run apprcciatioi~ o i  events. 

IVelcli realized that ~)llysiological chemistry hat1 1-q)lacetl \\-h;it 
lie called "medical cheinistry." If \\T continue to tliscri~iiinate, 
as \\'elcli did to emplx~size developments, wc, shall fintl that tlur- 
ing Jones's carecr there t1evelol)ed need of further distinction 
within chemistry. IVIiile the oltler ~)liysiolo::-ical cheniistry ;u-is- 
ing in nictlical cvnters had playvtl with the fringes of clil~ical 
sul)jccts, its more sul)stantial new contributions were 1)ringing 
tlie I~asic science to those devclopmc.nts of its Iiolngical pli;lscs 
that I~eca~iie the fountlation of .scz~rrtrl 1)ranchcs. L \ ~ ~ i o n g  tlicse 
was cliuic-trl clrcrlristvy. l~urtherlnoi-c, as the several parts of I~io- 
chemistry's apl)licatioii carrietl topic after topic out ot' tlic liancls 
of thc metlical profession :lutl into the hallds of special groups, 
the evolving clinical c l~cn~is t ry  l~ecame, tlicoretically, the par- 
ticular concern of the iiicdical profession. 

\ITithin the period of Jones's carecr new analytical tools had 
~iiatle possil)le sufficient knowledge of 1)ocIy conipotients to pro- 
vide several new categories o f  thought associa t i~~g ii~aterial 

" i l ielch:  Papers and Addresses. TTol. 111, p. 68. 
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changes with what is ol)served in disease. General ~~r inciples  o t  
p1iysic:d chen~istry attained the power to deal with the interplay 
of 111ultip1e components as disease shifts equililjrium states 
throughout the body. There  accumulated vast arrays of facts 
recluiring sifting I)!; clinical experience and, where possil)lc, re- 
cluction to order 1)y the logic of the Imic  science. Withal, a 
ne\nr perspective developed : sometimes the special scie~ice 1i:d to 
take courses of its own I ~ u t  perhaps as often it bore out the 
remark of \YIiitchead. "The paradox is now fully estal)lislied 
that the utmost a1)strxctions are the true weapons with which 
to control our thought of concrete fact." 111 all events, the 
1)roatler l<no\\-ledge had given scope to a type of thought kuowii 
of  old to clinicians but requiring discipline in new 1)otlies of fact 
and logic. \%at Welch had tlecrietl as "medical chemistry" 
slioultl have Ixen relegated to '  special technical 1al)oratories. 
I'hysiological chemistry remaitled essential, but, speaking I~roatlly, 
it had expantled as a general suljject, very unevenly and without 
any particular ol~jective. Clinical chemistry was I~ecolning a 
tlistincti1.e Imly of logic with atteildaut bodies of fact, not only 
centered on one ol)jective hut drawing its power from the 1)roatl 
coucepts of the Insic science and from techniques tlerived there- 
from. 

How IIIUC-11 of this did Jones have in mind when, writing of 
the attitude of his tlepartment, he exclain~etl, "Chemistry is 
looked upon here as the key to n~otlern medicine."? I t  is re- 
ported that on occasion Jones would carry a topic from its 
academic beginning-s to its decisive place in modern practice and 
that he was not allow extravagant praise of the practical accom- 
~)lishments of his science. This occasional jangling of the keys 
may have caught the attention of some students hut suc11 attrac- 
tions were not needed by others. Jones made his science fas- 
cinating and it is testified that many a student was surprised to 
find the text so dull when the lecture had been so interesting. 
Here was stuff for educators to conjure with. 

But the conjuriiig would renlain lost motion so long as the new 
science retained only in theory the position envisaged by Welch 
and Abel and Jones. A student still coultl ask:  I s  a knowledge 
of chemistry vital to medical practice? I t  seemed a sufficient 



answer tliat lji-actitioiiers ~ ' 110  tleclared their ;~ t l~nira t io~i  of atl- 
\.anccs in chemistry forthwith 12-oultl express regret at not having 
kept up. 

Thus. Jl'alter Jones was left to (leal as lwst he coultl \\it11 that 
acatlemic interest in cheinistry ~vhich felt little pressure f r o ~ n  
the psofession. 1 le was led to write, "The youngel- n ~ e n  hei-c 
usually take their chemistry as a ~)erfuiictosy ~ m - t  o f  their niedical 
etlucation." AAs late as i ( p3  lie co~~iljlainetl. "f'hysiolog.ic;~l 
Chemists are much more tlifticult t o  secure than either l)liai-t~x- 
cologists or  ~~athologists  for the reason that 111ost stutlents of 
1)iiysiological chemistry are heatletl towxtl  nietlicine ;und (10 not 
stolj in the fornier science long enough to 1)ecome eqjert ."  

Had Jones taken more gratluate stutlents he coultl l x ~ w  counted 
on an estahlishetl seriousness totvast1 gr~~rc~rnl Ijiochemistry. Rut 
it would have 1)een too much to have exl~ectetl him to do so. H e  
hatl too much to (lo almost single handed. Nor I\-oultl this s u p  
port of general 1)iochemistry h a w  met ultimately the Insic cawc 
of his complaint. 

I t  is true that (luring many years the catalog-ue a~ino~uice(l  ele- 
mentary and a t l~a~ ice t l  courses in I'hysiological Chemistry for 
graduate students ; lmt throughout the hretlical School the illtent 
of all "graduate" courses was to provide atlvancetl traini~lg for 
~jliysicians. It is not clear that any physician took Jones's offered 
g-raduate course. I t  is certain that only on very rare occasions 
11-as a graduate student accepted. The graduate s t~~ t l en t s  in I17est 
13altiniore felt that they were not wanted in the lalmratory in 
East  Baltimore a i d  there are letters inforining. applicants that 
the tlepartment offered no training leading to advancetl tlegrees. 

Replying to Professor Henry Harper's inquiry o i  \\-hat he 
was doing for graduate students, Jones wrote in : "l'hysio- 
logical chemistry . . . is treated exclusively as a nledical st~ljject 
and the entire resources of the Department are tie\-otetl to  nietli- 
cine. No atte~iipt is 111atle to train men for philosophical tlegrees." 
Thus  \\:alter Jones was completely conimittetl to the first parts 
of the syllogism frametl for the training o f  ~netlical students. 

Hut also he hatl little inclination to lje concerned with the con- 
cluding part. H e  hatl entered the school as an organic che~nist 
~ v i t i ~  no particular interest in mcdical affairs, without specific 



training in tlie evolving science of physiological chemistry, with- 
o t ~ t  recorded training even in l)iology, and he was valued initially 
ant1 throughout his career as an investigator. Hrutally honest 
with respect to his interests he nevertheless felt at  honw in tlie 
iiietlical school not only Ijecause his teaching fitted the declared 
scheil~e but also 1)ecause of one o f  the outstanding characteristics 
of university life at that period. 

A\nlericans hatl taken from an im1)ortetl system only one of its 
l~etter  parts. This they hatl converted to an enthusiasm for re- 
search so ft~rious as to have s n q ) t  aside other parts of scholar- 
sliil). The salutarj. effect of the transition from ditlactic teaching 
ailtl f 1-om I~ook learning to direct demonstration atid observation 
in the 1al)oratory iieetls no review. I t  was gloriously great antl 
Jones gloried in being a part of it as an investigator in a new 
field. Chi the other hand the trend was so impetuous as to have 
ol)scuretl the simple fact that. 1jy no stretch of the imagination, 
can any student reconstruct for himself a sniall part of what the 
expel-i111rnts of others, 11mv and in past ages, can give h i n ~  as 
liis scholarly heritage. I n  its nelv freedom L4nlerican scientific 
scholarship retainetl no certainty of how to inake research sub- 
sen-c. the whole of scholarship. A s  \IFelch warned in 1888, 
tlie encou~-agement of research is not the primary conception of 
the true ~miversity ideal. F'ossessed of a native genius for organi- 
zation Aniericans clalmratetl their organizatio~l of research and 
gave little heetl to tlie consolidation antl reorganization of tile 
knon,letlge acquired. Occasionally peclagogy went wild in the 
lower schools fo r  lack o f  atlecluate organization 1)y tlie higher 
s c l ~ o o l ~  of the l ~ r ~ o a ~ l c i ~ q r  tleserving enipl~asis and logical place- 
tncnt in the 1)rogressioii of  training. In  the higher schools dat~itn 
1)iletl on tlatunl antl theory \vent the way of the convenience of 
specialists. 

Jones was tlisti~ictly a specialist and was honored as such. 
H e  also took infinite care to consolidate in liis monograph the 
knowledge of his field and he took great pride in having done so. 

For  lack of consolidation the attainments of research in the 
field of clirricirl c-hcinisfry went as isolated contributions, not as 
])arts of a whole; :IS new specializatio~~s in an over-specialized 
culture, not as a group of evidences from which could be drawn 



princi1)les that pertileate. The n~ethods of chemistr!. tvoultl l)e 
concetletl their ttses in medicine, hut clinical chemistry. then un- 
recognizetl as a distinctive body of thought, would have to await 
leaders strong enough to ovcrconie professional inertia. 

Those who knew \hTalter Jones. the general situation, a11tl the 
unique ~msitiioii given to chemistry Ijy the tlesigners of the School 
will feel the I)o\ver of exception;~ll>- restrainetl expression in the 
following note with which he returned a witlely tliscussctl report 
on the teaching of clinical suhjects in America. 

"1 supposed, at  first g-lance, that I would receive some inforuia- 
tion froni the report on the teaching of physiological chemistry, 
l ~ t  it deals with the sul~ject only in so far as it is sulmiergetl in 
physiology." 

LAlso thew was accumulating too much to teach ant1 therc re- 
mained too little time in which to teach even a part oi it. Anm-i- 
can hioclieniists were l~ecoming a little nois) in their denlands 
for longer introductory courses. Professor Jones could not he 
drawn into tllis. Not only did he accept (perhaps passively) 
the plan for shortened courses in all departments agreed ulmn 
at Wopkins shortly I~efore his retirement : lie also wrote someti~ne 
before as follows : 

"I should say that the time devoted in the mctlical curriculum 
to physiolog~cal chemistry depend\ to a co~lsidcrahle extent upon 
what portion of this auhject is taken up in other ilelm-tments on 
the I)ortlerline. I think the telitlency has heen to teach clinical 
medicine in departments o f  physiological chemi\ti-y and t l i ~ s  
greatlj lengthens the time allotted to the suljject." " 

Tlie curious position in which 1Valtei- Jones fount1 hiinself 
should now he evident. The  vigor of his research fitted the 
temper of the time. Its quality 1)rought cncouragenlent, promo- 
tion and fame. Valued l~rimarily for this he was given a pecla- 
gogical problem of the first magnitude involving the cultivation 
of such an appreciation of a developing science as ~vould s u l ~  
serve professional ends that were in view 1)ut that  were only 
vaguely recognized within the 1)rofession. Doul~tless he n-as 
given this task \\it11 full recognition of his genius a a teacher. 

' Letter of February 16, 1931. 

I00 



Yet to the historian o f  his time it could apl)ear that stt~tlcnts wcse 
then regartled as needing only exposure to original ~nintls. The 
year was tlivitletl so as to give Jones a m l k  opporttmity for orig- 
inal research. Hut during the teaching period he hantlletl large 

r .  
classes, at  first single handed, then with olie assistant. I h t ~ - e  is 
no evidence that he felt an incongruity 1)etween this ant1 his COIII- 

plaint to 1)s. A l l m h a n ~  Flexner of The General l:tlt~catio~i Ihartl 
that medical students seem to h a w  I ~ e e ~ i  ill prq)ared i l l  college 
hecause they had "l~een crowtletl into large classes \\-here the!- 
are expected to work under the poorest contlitions. . . . They 
give excellent evidence of never having rcceivrtl the intl i \ . i t l~~;~l 
iiistructio~i \vhicIi is so necessary in the . . . etlucation o i  nwst 
men." I t  was set in the scheme uf afiairs that he shodtl  teach 
principles, not practices. There was provitletl n o  systematic wa!- 
to 1)uiltl practice on the principles that he taught. H e  and tinny 
othess were constructing the 1)arts of a science that wel-e to re- 
nlain more or less unarticulated. The man hitl~sclf had two 
~ n a j o r  academic interests-nucleic acid chemists\- and goo(1 Iec- 
tures. H e  was somewhat indifferent to the rest. Still more in- 
different to anything but researcli had I)een several of his Ixe- 
ceptors and were several of his colleagues. 

111 summary it may he said that UTalter Jones rvas not a student 
of ~netlical education; he was an inspiring teacher. t le was not 
a propagandist of an  evolving science ; he was a creator oE one of 
its parts. 

The conflicting opinions on the apportionment oE his thuught 
and effort to each phase Inay arise from the asking o f  cluestions 
that seem inappropriate when once the setting- of his n-ork is 
appreciated. Tlius, it has heen asked whether U'alter Jones 
should not have created a school of physiological chemistry when 
the period of his career was fa\,oral)le thereto. Since m c .  yartl 
stick used to measure a teacher is the stature of his pul)ils in his 
field this appears to he a fair  question and a negative answel- a 
detraction. But let us examine the facts. 

If the reader cares to study the list of coauthors in Jones's 
I)il)liography he will find the following. The list inclutles the 
names of several meml)crs o f  the clinical departments. In  the 
early years of the School the "l)rcclinical" 1al)oratories were cell-- 



tcl-5 o i  a good tle;ll of I-cscarc-li 1)). ~ l l e n ~ l ) e r s  o i  the clinical staffs. 
I.atc.1-. the introtluction of the "ftill-tinie" s!.stem in clinical tle- 
~ ~ ; ~ s t m e n t s  \\.as ;tccoml);~nied 1)). a Inore systematic organization 
o i  ~-ese;~rcl l  in tilose t lq~: tr t~l icnts  ant1 the ~)ar t ic ipat ion of clini- 
ci;~nh ill tlie t!.l)es o l  in\-estigation t l ~ t  were inflttencetl 1)). the  
1 ~ 1 i 1 i t h  o i  view i l l  the I~xsic sciences mc;~sural)ly tleclinetl. \\'bile 
tlic g o i ~ l g  bvas gootl Joncs  cool)c~-atetl. 

T h e  g w l t e r  1);wt o f  tlw list of coa11tliors is made u] )  of nletlical 
s tut lc~l ts .  T h e  list of these medical stutlents. sollle o f  whom 

tcwlwr  ; it will rcve;~l the xvc;~linc~s of a n  evolving system. 
I-ntlcr the cil-cunlstanccs thc trend o i  Jones's inti11l;tte s t ~ ~ t l c n t s  

is 11ot tlifticult to  see. T h e y  were \ d l  initiatctl 1)y the introt l~tc-  
tory co~irsc. in which Jones h e u w l  t o  tlic line of the  esta1)lished 

F. s l l o g i n  1 hell Joiics gave them an iuvaluahle introtluction 
to tlie srv-ious in\-cstigytive method. l'inall!., they c m i e  t o  t h e  
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clinical departments. There clinical cliemistry was ~iierely a 
valued adjunct, not given a position commensurate with that of 
nmrphological sciences. There establisl~etl sciences 11x1 their 
scholars. 12'ithiti their fields both the universal experimental 
method and the knowledge culletl fro111 the trials of ages \\-ere 
united in one ol~jective. Few students rot~ltl have resisted this. 
Xone deviated from the organized ~ ) a t h  to seek training 1)y paths 
not organized. Such, perhaps, is one l)er\-erse manifestation of 

the American genius for organization. 
7 -  1 he testimony is almost universal that \L'alter Jones \\-as a 

1)rilliarnt lecturer. I t  is not eclually well al)preciatetl that he took 
great pains to prepare the ~iiatei-ials of his lectures ant1 that he 
did not spare 11i11lself ill t1evelo~)ing their eloquent logic. In the 
closing ~ ~ a r a g r a p h  o i  a letter to I)e quoted later Thctor Read 
writes of those mon~ents I)efo~-e a lecture in which n great emo- 
tional strain was evitlent. l k f o r e  tlmt, however, there hat1 I~eell 
a long period at  his favorite  lace l ~ f o r e  the Ilalance n-liew hc 
worked out the flo\v sheet of what was to appear as a sinootlily 
tleveloped su1)ject. Perhaps they were his eloquence, his gossipy 
reviews of controversies, his sharp wit that 1)rought the atlvancetl 
students Ilnck to the first-year class soom ; I)ut it may 1)e tlot~l,tetl 
that these alone induced them to colne year after yeas. 'There 
was an in te l lec td  interest. l io l~er t  I'. Kennedy writes : 

"M7alter Jones's lectures. I)oth in class 1-00111 ant1 in lxivnte 
con\-ersatioii, were virile ant1 impressive. S o  ~na t t e r  \\hat sost 
o f  tirade his tlissertation may have sotuitletl like, his tlioughts 
were logical, his expressions ext re~~ie ly  accurate am1 i i  the 
listener were inclinetl to argue lie \\.as a1~vaJ.s worsted 1)y ;I I~ettes 
piece o f  argumentative effort." 

I'rofessor \Vright Wilson, while an assistant to Jones. ~iotetl 
the frequency of Jones's new alq~roaches to old suhjects ant1 
the tlramatic quality of the lectt~res which n w e  "made so inter- 
esting that stutlents of upper classes often rettiri~etl to Iiear hill1 
speak." 

The vividness of certain ii-iil)ressions createtl during tliow Icc- 
tures is illustrated. l~erhaps extravagantly, 1)y the effect of his 
comparison of coml~ustion in a mouse and a cantlle. .\ iilouse 
ant1 a candle \\-ere 11rought near to extinction tuitler 1)cll jars 



a i ~ d  tile11 rwivetl in ail---all in panto~l~ime.  A student today 
..;\2-cars that the csperiment was real ! "And the wonderful thing 
is this". said Jones, "one has to light the candle 11ut one doesn't 
lin\.e to light the ii~ousc." 

, . I here \\.ere times in the early !,ears \vhen tlcscriptivc ~iiaterial 
loo~uctl I-atlier large in the course. I'l~ysiologieal che~nistr!. was 
then 1:ugclj- t1escripti1.e. Therc were times in the later ycars 
\vhcn nucleic acitls loomed ratller largc. in the perspecti~e.  Iim- 
plinsi.; hrrv h :~ l  the atl\xiitage of giving tlic students an insight 
into a .~il)jvct i l l  the n~aking- :is presented 1)y a maker ant1 wha: 
tlic!- lost in gcncral ~)c'rsl)ecti\rc \vas comj)ensatetl, as many of 

tcxching m d  with highly sl)ecializetl I-csearcli. it is not sur1)rising 
that his tcc-Iinical kno\z.letlge oi  thc evolving apl)lications of 
~)l~y.;ical chemistry \\as limited. H-I~ was 11l:~t;~ntly honest in all 
s t ~ c l ~  11iattc1-s. l \u t  1 can testify that in the Iatrr years he had 
a11 aplxrciation of its tleveloping importance. The following 
l e~ tc r  to 1)octor I lolt rrtvcals I)oth sympathy with one deve1ol)- 
ment and ;I c11ar;~teristic regard for his respolisi1,ility to students 
1ic;~tlctl to\wrtl the clinical uses o f  chemical t l i o~~gh t .  

".\ftcr thinking over the matter t l ~ a t  has 1)een a subject of 
conversation 11etween us and talking it over with a nuinl r r  of 
1)eol)lc I h v e  coinc to the conclusion that the physical chenlistry 
o f  1"-oteins, as it 11ow stxtitls, is rather too special a mxttcr for 
our secoi~tl year students. Of course, an optional group o f  men 
can I)e gottcn together for any course, as students nil1 take your 
wort1 if ! ~ I I  sa! that the subject treated is of i11q)ortance in 
metlicinc. 

"I see 110 reason, ho\z-ever, why you should not give this op- 
tional coursc 011 your own accord antl in connection with the 
I>el)artn~ent of I'etliatrics. I am in syn~pathy with it antl would 
encourage it in cvcry way except as concerns matters ahove 
statctl. 

"Vcry sincerely yours, 
"Walter Jones." 



, . I lic uhual tcsti~iloll!. is that I'rofcssor J o ~ i c s  \vxs ;L stili lr~l;~ting 
te;~clier a ~ l t l  not :L soi t  onc. 0 1 i c  stutlent \\.ill 11ot iorgct tlie 
moment  h c ~  l)ou~-e(l the 111:lteri:lls of a n  c~sl) t~ri~rlc .~i t  tlo\vn the i ~ l k .  
c s l l l a i n i ~ y ,  "It tlitln't \vorl; t11c \\-;I\. tlic I)ooli saitl." 'l7Iie l'ro- 
iessor c . s l~ lodc~l ,  "11y (;otl, Iiimr, i f  ~ O I I  thre\v a l)~-i(.li out  o i  tlic 
\vi~i(Io\v :LII( I  it \ \<,lit  1111 i~is tc:~(l  o i  the \v:~!. tllr 1)ooks >:I!.. \ \ . o t ~ l ( l ~ ~ ' t  
yo11 stick yot11- 1ic:~l 011t ?'' 

Occasio~ially, Jones \ Y : L ~  acc~11<c(1 o i  1wi11g a ] ) i t  too \cavcrr \vitli 
5t11l)itl htutlcnts. . \ n o t l ~ e r  ;~sl)cct is rc.\.eale~l i l l  :L 1cttc.r 1-cq1-tling 

s1111stit11tc ~ i i c  o ~ i  tlir C o i ~ ~ ~ i i i t t c c  1))- s o ~ i i c o ~ ~ c  clhr :l11(1 sc<% i i  a 
tlisagl-ccnient amolig ;~utliorities cannot I)e ~)rot luce(l ."  

Jones could 1)c ~~iiscl l icvously cnigm:ltic. '1'0 l h ~ c t o r  ~ l r ~ i t l c l ,  
I'tlitor of the  Jortrrrtrl of Iliolo!/ic-nl Cllorr i is l r~~,  Iic \vrotc. \vlicn 
foi-\v:mli~ig a 1):ll)ei- : 

" I f  yo11 \\,ill rcatl the last Ipagc o i  the 101ig :;I-ticle yo11 \\.ill 
uoncctle the t1csiral)ility of conccalillg not o ~ ~ l y  its cotitc111.; 1n1t 
tiveil the  fact t1i:lt I all1 1)ul)lisliing any  article a t  ;~ll ." 

\IT1wi a t h i t t i n g  n c1c;lrly esl)laiiictl niistakc o i  Iiis o\v11 that  
\.2Tilsoii 1i;ltl notctl. J o ~ i c s  1)ul)l)letl o v c ~  \\-itli a11 oltl j i l r .  





the: c o ~ i s t ; ~ ~ ~ t  recturencv o i  all sol-ts of proiotultl clucstio~~. i l l  

his co~ivcl-sations rnex~it only the crcatiori cli :LI I  o l ) l ~ o r t u ~ ~ i t y  to 
t ~ l l l i ,  as sollie \vot~ltl Ila\,c us l)rlievc.. Xor C:LII I stat 111i1c.11 ill 
i~itlivitlt~al cit:ltio~is o i  the \\.;I? topics \\c.rc I~;~~it l lc(l .  111 tlieir 
isol:ltioii tIic:y oitc.11 lack ~ ) o i ~ ~ t .  It is tlic i ~ i i p ~ n s i o ~ i  o i  :L C O I I , I : ~ I I ~  

... 

1. "Of course, : ~ ~ i t l  no\\- tell nic this. \ \ 'hc~l  I opv~ic.(l the li~iiie, 
\\.lint l ) c u ~ ~ i c .  oF the closctl~~c~ss? \\71i(w I C I I W Y I  i l ~ c  1,11iic-, 
\vliat I)ccanie o f  the ol)etlne~x ?" 

"Rut, I )actor Jones, that's . . ." 
J. "01 course it is ; but that's Kantian l~liilosopl~y !" 

o f  ~)i-irno~-tlial c l - ~ t i o ~ ~  01- the sclt~ai-c root of nlint~s O I I ~  tlixt 
the toj)icb oI  c l i s ~ ~ ~ s s i o ~ l  ;LI -OI I I I (~  the lu~ich t:~l)l(.. I t  was 1101 his 
ol)jcct to cspou~itl  but to take. the itlcas tliat \\-?re cu r l - c~~ t  :mtl 

:~ttachil~cnt of c.stentle(I rncmi~ig ietl to mo,4 of 11s in 1111' tests  
o i  our youth- tliat v c d d  nr)li~c.llsc \vliicli still l~cv-nwates ~iiucll 
clc.~ncnt:~~-y instl-t~ction totlay ; ~ l i ( l  I I ~ . s ~ ) c ' ; ~ ~ P ,  ~ I K *  failure. of tlic 111ii- 
vvrsitics to o r g a ~ ~ i z e  atl\xncc.tl le:lrni~ig i i i  sr~c-li ;I \v:~!. as t o  111;llic 
its I-ctlt~cc.tl elcnie~lts s c m e f d .  Of liLc sig~iilicmicc. is lhc story 
of Jones's a~-gu~rieiit ivith a ~)liysic.ist o v c ~  the ~ i ~ e a t i i ~ i g  of 
"tlcsti-o" :ind "1:~cvo" \\.it11 I-eivl-ericc to tiic r.otatio~i of tllc  lati tic 
of l~l:l~ic-lx)larizctl light. Since few atlv:l~icctl tre:~tiscs I-c.cori1 
the hist o~-ic:tl c l ixqy of co~ i   it ioti :t11(1 11:luIly : I I I J .  t e ~ t  >t:~t(,s 



m y  convention clearly, it niay have 1)een natural that one of the 
t1isl)utants iollo\ved the older and one the newer cot~vention. 
\\~altc'r J o ~ ~ e s  cli~iched his argument by rushing to his polariscope 
\\it11 a solution of D(d )  glucose [ a ( + )  glucose] and pointing 
to the direction in which he rotated the analyzer. 

So. in all nlatters, M'altes Jones detliniltletl attaclmient of 
signilic;mcc. to  \vortls.-where possil~le, significance that could 
1)c matlc colicrcte ant1 t1emonstr;il)lc. There at  last he fouild his 
joyiul satisfaction and his \villingncss to forego the delusive 
s;ltisi:lc.tions of  the l)hilosophic \\:HI7. Saitl he. "Xo question 
ill  l)ic)log!- that 1)egins \vith z i~h j '  will ever 1)e answered." 

\*ct lic i i c \ . ( ~  cjucstionetl tile satisfactions of others. .I3ccausc 
lii ,  iri<mtls i l l  all callili:,.s felt this, they ~voultl allow \\'alter Jones 
to hit Iiis I!artlest. Ant1 hit 11c (lit1 to thc constenlation ;mtl dis- 
corn iort of the u ~ ~ l i i i o n i l ~ g .  

Tn the id1 o f  I 923, I )wtoi- Jones wrote of "a re~i~arlial)lc 
\vc;lsinc.> ill 11iy left 1c.g after \vall;ing a few blocks." I t  soon 
I)oc:~~ilc. cvitlcnt t h ~ t  he was sdfer ing fro111 throni1)o-asteritis 
xnt l  i l l  ) ; I I~ I I ;LI -~  he \\.as 1111al)l~ to meet his c1;~sses after tlic first 
lecture. Tiwreaftcr he alqxxmxl at the 1al)oratorj- only to dis- 
c ~ s .  gcneral I I I ; L ~ ~ ~ I ~ S .  The ~uiaccustc~mccl restraint ~vorrietl hi111 
iio ciitl aml finally 11c atlmitted, "I have a case of 'nerves'". 
Thcn he a1);mtloiietl I\-ork entirely. I l c  retired in 1927 and re- 
corcrcd his healtli slo\vly runt1 i~icompletely. 

111 1 p 1  tentative plans hat1 been made for  "a new 1)uilcling 
lor ~)l~ysiologicaI chctnistry". The inuuedinte necessity arose 
fro111 tlic cspa~icli~ig worli of the Departments of Physiology, 
I'liar~iiacology and Physiulogical Chemistry and of the offices of 
a t l l~ i i i~ i . \ t r ;~ t io~~.  a11 l~ousecl in the Physiology 13uilding. Chem- 
istry was co~ifinetl to the attic. The state of affairs there may 
be imagined frotn the fact that the hood available for  students 
was so Imlly ventilated that adjustments o l  Kjcldahl digestions 
hat1 to 1)c ~natlc 1)etweeti rushing into and out of the roolm with 
1)atctl 1)rcath. The purveyor of student supplies could hardly 
turn around in his coop. Every inch of space, including that 
under tlic eaves, n-as used, and two polariscopes werc set up in 
a room so small that the doorway was in constant use as a means 
of turning around. 
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'I'heref ore, it ihould ha\ e 1)eeii \\ it11 11lgh hope5 that l'ro lesior 
Jones accepted the chaii-maiiihip of a com~nittee on plans for 
a new lx~il t l~ng. n'othiiig concrete LT as accompl~shetl unt11 after 
Jonci's ret~i-ement. Then, after the completion of the "?Yew 
1'11) &logy Ilulltling" 111 r9.x) there occuri-ctl a little inciilent that 
ihould he recorded. 

.\itel- a long a1,seiice froill his oltl tlepartnient, \\'alter Jones 
app~ t se i l  to lunch with the new staK. :Is of oltl he held the 
coussc of coin crsation, and long enough for a iecret niessengcr 
to ol)tai~i flon ers foi- the 1al)oratoi-y that hat1 I)ceil I-csci-veil iol- 
the Professor E m e r ~ t u i .  Then he was let1 to his nen quarters. 
There \Yaltcr Joliei 1)ecame for a niolnent his oltl sel f sending 
the faithful ".ZncIq" 011 trips fos glass~zw-c antl I-eagenti. Sud- 
dcnlj, he tlisap~jearetl never to rettmi. T>ater it was leal-net1 that 
there had come o ~ e r  l m i  a tliscoui-aging senie of gi-ou~itl lost 
aiitl of lacl\ ol  energy \T liere energj had hnown no 1)ountls. S o r  
could he I)e intlucetl to trq again whri-c once the icnic of corn- 
mantling superiority had I~cen loit I l c  knew tlicn that he hnd 
rctiretl completelq to pleasant placei on the shore or  in the mouii- 
tauis (luring sun1me1- monthi and that inuiic and I ~ r ~ d g e  niust 
]\eel) him d~ver ted  in the winter. For  excitement, he plaqed 
with the stocl~ ~liarhet  or tlro\ e hi5 cal "tn o t h o u ~ a n d  niiles x 
month" searching all the hywa) s of Llai-)land'\ 1)eautiiul couii- 
tryside. 

\\'altci- Jonei died in Ualtimore, Felxuary 28. 1935. LIrs. 
Jamb tlicd the iollowl~lg year, Novein1)er r 8, 1936 

Uciore \ze taLe 1112 the record of his scientific wol-l\, let us 
rewi-t to the hapl)iei- thy5 11efo1-e the incapacitating illnes5 a i  
those (lays are t1cscril)etl in the following letter from Dr.  U. E. 
Read. 

"Henry Lester I l l s t l t~~ te  of lletlical Rewarcli 
"Shanghai, China 

' ' h l a ~  25 ,  '35 
"Dear P r o  i w o r  Clark : 

"I segret that foreign traxel has kept me from storinq oltl 
letters and that I haxe not preser\ed an! of UTaltei-'s tlelightful 
compositions. 

' 'It was upon Doctor JVelch's recommendation that Professor 
Jones was willing to accept 1114- un\\orthj  self to work in his 



taillet1 I)! a11 o:.casional 11ostc;11-(1 01- message thl-ougll 1nu111;t1 
[ricmls. 

" lanes's alqxt.ci;ltion pu1)lishctl i11 Science "' is an atl~iiiral)':~ 
summary of his rare qualities. I ,  for one, realized quite ire- 
clurntly that liis warn1 ~xrsonali ty coultl 1)e scorchi~ug hot. 111 

his contacts with his fellow men his mind actetl as a refiner's 
furnace, from ~vllicli tile more timid shrank, by which the un- 
aware \\-ere rudely surprisetl, ant1 in which the more col:~-ageous 
fount1 a tlegree of salvation. 

"He had an intense loye of his fellow men unalq)~-cci;~tetl 1)y 
the victims of his assaults.-assaults upon coerything snx111. weal; 
or mean in men around him. A t  the conc l t~s io~~  of his sl)eecI~ 
at the S e w  J7ork tlinner of the Fctlerxtion in 1 0 1 ;  lie confcssetl , , 
hi5 o\vn cseetl in the word\ : 

" "This ahow all : to tillnc o \ z  11 self I)e true, 
A \~ l t l  it mu4t follow, as the night the (la\. 
T l ~ o u  callit not then I,e falie to a n y  man !' 

"l\';llter Jones 's  contenil~osaries \\-ill nitness to the Iligh ortler 
of his intellect, thousands knon- of the In-illiance o f  his class- 
room talks, a few, like inyself, were ~~rivilegetl in a remai-l<al)lc 
way to l<no\v liis daily round of sountl reason ant1 e s t r a n g a n i  
\zit. \2'liilst \\-alter Jones isolated hi~ilself i r o ~ n  his fcllo\vs 
mow th;m any scientific nxtn I have known, intellectually he saw 
thcm am1 hili~self as one in the great struggle for the triu~iq)Ii 
o f  reason; ant1 witlerneath his mocking laughtci- \\-as a h ~ u ~ i a n  
sy~npathy of ;I x r y  fine ostler. 

"I hat1 morc cousage than u s t d  olle (lay \\hen I .;;lit1 to him, 
' P I - ~ ~ C S S O I -  ]oiies, 1 saw :111 II~LISLI;II  esauiple of .4lilc+c;~n sl)ell- 
ing this ~liorning.' 

" 'Oh,  what was it l' 
"':\ ncgro fish shol) 011 Jlonunicnt Street l1:~tl :I 11otic.t. of 

''C'I,L4bl 1's" for sale.' 
"To~ies's rel~ly was instantalieom, 'Oh, that's nothing. \\-licn 

1 was in 1ingl:u~l they gave me lead in 111y plum 1)utltling.' 
"That Iiintl oi banter ~natle guanylic acid not quite so sticky 

:mtl tlic morniiig's woi-k passed quiclily and lVriglit IYilson, Sanl 
Goltlsclmitlt ant1 Etltlie I'lass would gather round the ham santl- 
~vichcs For a session of scasonctl \!-it more caseiully consitlerctl 
and narr;~tetl. 

'" Scicnce, l l a r c h  rq, 1935. 



"lieioi-c. 11is I)rillia~lt Icct~u-es Jo~lcs  \vo~iltl Imce his psivatc 
lal,os:~tor\- in agony like a mother praying ios the life of 1 x 1 -  

chiltl. :\lose intilllate details would reveal tlie fact that in liis 
sJ~nthcsis of thought ant1 feeling \\.alter Joncs exhi1)itc.d rcal 
gc.lll1ls. 

"Sincerely yours, 
"liernard E. licatl." 

" Puhlishcd in the A i ~ l o i c o i t  Clrcinicnl Jowtzal (1895). 
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treatment cf a dichloride of ort l~osulpl~ol~e~lzoic acid Ijut he ob- 

CH, 
tainctl c ( ;H~  < ; 0 t~ildei- various couditio~ls. Xlq)arent ly 

SO, 
Joncs had 1q) r t l  that he n~ig-llt ol)t;liil additional cvitle~ice of 
the isonm-s of the chloritle of ortl~osulpl~obcilzoic acid \vhich 
h;~tl l~een untlcr active investigation in Renisen's laljoratory b ~ i t  
IIO tlcfinitc contri1)ution to this su1)ject appeared. 

Jones's first j)aper froin "the Lalmratory of 1'hy:;iological 
Clicmistry of the Jchns I lopkins University" was l~ulrlislied with 
, . 1 l ~ o i i ~ a s  13. Aldrich as senior author and tlescrilm the isolation 
a i d  itlentification of a-methyl-cluii~olii~e as a constituent in the 
secreticm of the anal glands of J f .  ~ilrphiiictr. This was an  adtli- 
tioil to the list of nitrogenous secretory products. 

A h y  years later W. Hol'fma~l cotiti~metl I\-ork in Jones's 
laljoratory on the secretion of the anal glands of the skunk. Then 
peol~lc in neigh1)oring lalioratories recalled the earlier (lays a i d  
wcre made aware o l  thc inatleqi~acy of the hoods in the chemical 
Inboratoi-J-. One lmttle of sl<mllr secretion, shipped from \I.-est 
Suffield. Conilecticut, was 1)roken in transit ant1 w:ls f o l l o ~ ~ e d  by 
a letter from the shipper saying : 

"I sent one pint ant1 ljox was proper hut I have had Pi- from 
Express Co." 

J m e s  next turned to a study of n~elanins, following an e s -  
ploration pre~iously  made by Ahel and Davis. Jones stated in 
the opening sentence of his first paper : "The name 'Mela~lin' is 
a generic term which is used to include all the dark brown or 
black animal pign~ents, whether formed in the body by normal 
processes, or under pathological conditions." The  cheniistry o i  
these pigments is 1))- no means clear totlay. Jones's work upon 
them \\-as largely preparative. By successively destroying other 
constituents of 1)lack horse hair, he prepared material that, 
when further subjected to a caustic alkali melt, yielded so-called 
melaninic acid. This was subjected to elementary analysis and 



various characterizi~~g tests. second Inper with ,\11er tle- 
sci-il~etl the results of its oxidative treatment. 

I'crhaps it is not inapl)ropriatc to speculate upon what might 
have happe~ietl hat1 Jones not f o m d  his talents in the next sul)- 
ject to \vhich he turnetl. Fincl himself he (lid in the stutly of 
~mclcic acitls. That he might have co~~tinuetl  in one field is not 
an  iinpro1)al)le premise in view of the fact that aftcr his ell- 
thusiasn~ for the stutly of m~cleic :~citls had I~cen arousetl he 
iielrer p~~ l~ l i she t l  on any subject not tlil-ectly or indirectly coil- 
cerncd with these sul~stances. That he might have continued his 
intcsest in the inelanins is not inq)rol)al)lc for they furnished an 
ahuntlant olqm-tunity for exl~loratory work to which Jones seems 
to have 1)een adapted. Hat1 he continued the \ray lic had 1wen 
going, he might have retrod the weal-!- path of preliniinary 
exploration that has provcd necessary in the stutly of nearly 
cvcry iml)ortant group of natural sul)stances and that usually 
comes to a ldintl alley until the state of the theoretical science 
att:lins new power to Imak  through. I t  is fortunate that he was 
attracted to the nucleic acitls. Enough Tvas kno\vn o f  certain of 
their constif~ents to provide a sound Insis for systematic ellem- 
ical work. So much was not known that he was 1)rovided an 
al~untlance of opportunities. Existing tlisci-epancies and con- 
fusions called forth Jones's peculiar talent. 

Refore considering the specific contri1)utions of \\'alter Jones 
to our knowledge o i  nucleic acitls it may he well to outline the 
state of the sul~ject  when he entered the field. I3rief as this out- 
line 111ust he, it may aid in recalling the nattu-e of the prol)le~ns 
that he attacked and in revealing some of the ol)jectives of his 
investigations. . . 1 he study of nucleic acitls begins with the pioneer and classic 
work of Frietlerich Miescher. As a student uildcr the anatoinist 
His, hliesclicr Tvas inspired to look beyond the rangc oi  the 
microscope for the chemical dimensions of morphological pecu- 
liarities and he \vent to Hoppe-Seyler's 1almrato1-y with his  isi ion. 
H e  saw an opportunity to get at nuclear material I)\- tligcstillg 
the inore easily attaclcetl parts of pus and 1)y this alld other meth- 
ods he obtained powders rich in nuclear material ant1 h a ~ i n g  
chemical properties unlike anything known l~eforc.  \Yhat 



lIiesc11:i- consitleretl to be the characteristic constituent lie calletl 
"nuclein". In  1860 Aliescher suljmitted a paper on this n1atesi:d 
to Hoppe-Sq,ler, the founder ant1 editor of the %ci~.sc.lrl-ift fiir 
pltysiolo~ji.sc-he Cltcwir. tTo1)pe-Seyler held this pal)er for con- 
fil-mation 1)y his students ant1 they soon separated "~il~clein" ison1 
vasious sourccs. I n  tlie ~ i i e a ~ ~ t i i ~ w  Xiescher hvas callctl to I h x l  
ant1 there I-ecognizetl an opl~orttmity ln-esentctl 1)y the I<hine 
d i i o l i .  1)uring their ;~sccnt of tlie river the salmon tle\.clol) 
tlicir I-el)ro(luctive organs enorniously ;m(1 the males 1)ccome a 
~~otential ly huge source o i  nuclear ~imterial silice tlic slwrriiatic 
fluitl, when expressetl through the zws  t/rfc~rc,rr.s, co~isists largely 
oi n susl)ci~sio~l o i  sl)eriuatozoa the 1)ulk of whicll is ( ~ i  uuclcar 
I - I .  Seizing thc opport~uiity. lliescher 1)repared i r c ) ~ l l  this 
source sanq)les of "iluclein" of tlefinite mt l  rel)rotlucil)le prol)- 
crties. f f e  n-as let1 to helievc 1ii111self in possessio~~ of a salt of 
;I ne\v organic acitl ant1 an osganic I~ase tliat he calletl "1)rotrl- 
~iline". 'I'he Inse was later to 1)e characterized ;is onc o i  the 
siml~lcst of the proteins \vhilc the organic acitl \\-as to 11eco11ic 
known as ~~uc le i c  acitl. 

In  ~Hgr), when Jones 1)rgan his ~vork ,  a n~~c le i c  :icitl hat1 I)crn 
separatetl from the "nuclein" (or  ilucleoprotein) I)ut "nuclcin" 
rather than its rcsolvetl components was still the chici ~natesinl 
used in ~ a r i o u s  sorts of investigation. 

\Ye tmust leave niuch of the detail of ;\liesclier's \vo~-k to the 
reviews g-ircn I)>- Jones am1 I)\- I x w n e  and T h s  " a ~ ~ t l  note tliat, 
among the numerous investigators who followed ;\Iiescher's 
1)ioneei- work, the one \vho was to 1)econlc Jones's mentor was 
Al1)recht Kossel. Kossel 1)rovitletl Jones a faisly tlisvct intcllcc- 
tual heritage of the field since he had u-orLetl ~lutler  1 lol)l,c- 
Seyler who in turn hat1 rcccivetl his stast in the licltl isom his 
~)ainstaking ant1 I~rilliant student Jlirsches. 

I t  was Kosscl \vho, in the period 18i.c) to iS86 61-st tlclinitcly 
itlentifietl l~urines alllong the 1)rotlucts of the hytlrolysis of 
"nuclein" ant1 recog-nizetl their sotlrce in the 1)art later to Ijr called 
nucleic acitl ratlies than in tlie ~ ) ro ta~n ine  moiety. I t  was Kosscl 
~ v h o  t in t  recognized a pyrimidine in the h>-drolysate. IVith 
.\lt~ilann's l)rep;wation in I 889 of the lion-protein co~iiponent, 

" Jones, Kuclcic .lcids (1920). Ixvene and Bass, Nilcleii .-icids (1931) .  
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\vliicli lie called nucleic acid, tlie matel-id iol- a iiiorc rigid :,J stelii 
11i constitutio~ial st~itlies \\-as provitlctl. The l)rotamincs \ \ x ~  to 
iui-nish Kossel and others one distinctive group of 1nateri:~ls :nit1 
tlie n~icleic acids another. Jones \\-as to work on the nucleic 
;~citlh. A41tl~ougli Iic may have done work oil the l)rotanli~lc's, iw 
Iic.\.cr ptil)lisIietl it. 

\I7ith the iilentification of ~)uriiles ant1 1)yrimitlines in the 
Iiytli-ol!-sates of nuclei11 and nucleic acitl the story o i the nucleic 
acitls I~ccotiics linked with thc story of usic acitl which lml  I)ccn 
iiioi-c tllali a century in tile nialiing. I t  is often saitl that 111-ic 
acitl Iiatl the attwtion of more leading chcniists than ;uiy other 
co1io111i1. I t  was discoveretl in 1770 11y Scheele. ~)erlial)s the 
grcatc7bt Oi tlisco~erei-s in thc 6dtl  of cheniistry. Jts clc~iicntai-j- 
a~l:~lysis \\.as ~iiatle 1)y Liel)ig, tlie iountler of cluantitative organic 
:~nal!-sis. ; ~ i i t l  a coml)i-eliensiw study of its t1ecornl)osition l~rotl- 
11c.t~ RYW ~)ul)lishetl 11y Chemistry's 1)amon ant1 I'ytl~ias, \Ytihl:.r 
ant1 I .iel)ig. in I 838. K O  less a one than voii I3aeye1- tintlcrtooli 
:LII( I  1iwr1~. c o ~ n ~ ~ l c t c ( l  oiic syntl~c.sis o i  111-ic aci(1 an(1 l<niil Fiscl~ci- 
co~nl)lctctl not only t1ii.q synthesis llut also 1)rought a cornl)relwi- 
bi\.c or(1c.r to the stsuctural relations of the pusiiies as lie (lid for 
other R I - I I I I ~ ) " ~  coni1)oun(ls that are of the greatest I)io-chemical 
i ~ i o r t : i i c c .  \\Tllil(' these ilames clailn the attention of cvcry 
casual student of chemical history, the historial; will find many 
a~lother nota1)lc name associatctl with nric acitl. with its close 
I-rlativcs in the  mi-ine group :~ i~ l ' \ v i t I i  tlie next o f  kin, the 
i n i i l i ~ i e s .  'L'lie lal~oi-s of the great and lesser hat1 j)rovitletl :I 

vcr\. s11l)st:lntial I ~ c r t l !  o i  inforniation directly alq11ical)le to the 
stutly o i  ~lucleic acitls. Severthcless, this inforniation hat1 to I)c 
atlal~tetl to the new situation. and while the definitive constit~i- 
tional stutlies \\-ere still ill the making. 

I n  h t e r  years i t  \\-as to he prored that the two l~et ter  l.rno\vn 
inicleic :tcitls contain residlies of the following sul)stances. 

7'1t~t11tt t .s  A Y ~ i c l ~ i l  ~ 1 c 1 d  J'cast 1Yt~clcii. Acid 
I '11osl)horic Aci tl Phosphoric Acid 
.\dcnine 1 ( Adenine 
(;uaninc ( ( i'tu-ine5) 1 Guanine 
Cytosine 1 j Cytosine 
'1'11!mine f (I'yi-imidines) 1 Vracil 
(1-2-Desox! rihoie (Carbohydrates) d-Ribose 



Between the I~eginning of Jones's stutly ( I  899) and the iden- 
tification of d-ril~ose by Levene and Jacobs ten years passed. 
1)esoqril)ose was fotind after Jones's work was ended. (Lcvene 
and Iantlon,  1929). Jones hinlself was never to be concerned 
extensively with the carbohydrate moieties. Pyrimidi~ies were 
lalon-11 as a gsoup ant1 hat1 lxen tlealt with extensively ill tlie 
st~itly of uric acitl; I ~ u t  tlie first 1)~.riinitline to I)c isolated from 
~luclein was tliynline. which Kossel m d  S e u ~ i i a n ~ i  llad fo~ultl in 
1893. The stutly of its coilstitution \vas lmler  way in I 899. 
Iiitlcetl, it was a st~itly contriliutory to this that Jones was tlsaw1 

Puriiies, of coui-se, were known as  a group a i d  those related to 
nuclcic acitls had heen found in various natural protlt~cts : 11ut 
while the important adenine had heen discovered 1)y Kossel in 
1885, it \\.as not till 1897 that its I-elation to uric acitl was definitely 
esta1)lishetl 11y Fisclier. 

In  1899 it was not proved that the known constituents of a 
nuclcic acitl are linked in one molecule. An individual 1111cleic 
acid ~iiight contain hut one purine. There n-as little vision of 
how co~iqxments might he linked together in one nuclcic acitl. 
Sucleotides. with the order of linkage 1,hosl)liate-st1gar-1111ri1ie 
( o r  pp-imidiue~) were unrecognizctl as pestinent to tlie studies 
of iiucleic acitls. Two nucleotitles, inosinic acid (T2ielig, 18-17) 
and guanylic acitl ( IHamniarsten. 1894) had heen isolated €1-on1 
tisiue. Imt their 5tructures were ~mknown.  Indeetl Jones was to 
niention guanyllc acitl for several year5 as a tlucleic acid. Nu- 
cleositles from source5 other than nucleic acidi had 13een kno\vn 
since 1885 hut their uses in unravelling tlie structure of nucleic 
acids was not fully r e a l ~ ~ e t l  until the n-ork of Levem a i d  Jacohs 
in 1909 when they were recognized as representing the arrange- 
ment sugar-purine (or  pyriin~tline) in nucleic acid. 

T h u i  a good deal of spade work remained to 11c done ant1 the 
al~sence of thobe clear-cut constitutional delinitions which deter- 
mine the course of many sorts of investigation left the subject 
alive with puzzling 1)ro11Ieins. Perhapi it was because he had 
I~een plunged into the midst of these that Jones opencd his 1110110- 
graph on the nucleic acidi with tlie remark : 



"Tile early tlevclolmw~t oi nearly every scientific sul~ject is 
nlarlcetl 1)y a set of c o ~ ~ l i t i o n s  under ~vhich it is extremely tlifi- 
cult or evcn inq)ossil)lc to distinguish the inlportant from the 
~unessential, and ui~fortunately any rnisapprel~ensions \vllicl~ in 
cmsequencc arise arc likely to I)e so rngsaitctl up011 the nomcn- 
clature as to l)crl)etuate themselves automaticallq." 

'he sul~j rc t  was outlined \cry dimly tlusing the early days of 
Jones's \\.ark. I r e  fount1 n literature laden with t1iscrel)nncies. 
I le dealt wit11 nlaterial that presentetl tlif'fict~lties still felt. These 
is the unique c ~ n s t i t ~ l t i o ~ ~ ; ~ I  eoi11111exit~~. .4lsi1 it is iliffic~llt t o  

~)rcl)arc nucleic acitls in purity sufficient for soille of the sefinetl 
uses of malysis ant1 when this tlesiretl entl is alq~i-oaci~etl the 
n~a te r ids  do not 1e1d thenlselves well to ostlinary physicoche~nical 
tests for llomogeneity. molecular \veight, ctc. 1:ecollection of 
all this is essential to an ap11reci;ltion of Jones's work. 

Hefore a review oE Jones's specific contrilmtions, the 11olelnic 
cloud that hangs over much oC his wsiting must he expl;rinetl and 
tlispelletl. 111 1008 Jones saitl, ". . . the literature on the s t~ l~ jec t  
I - e \ d s  ;I mass of contradictions, corrections antl inconsistencies 
which it would seem ;llmost impossi1)le to reduce to any satis- 
factory scientific orde'r." Jones \\-as determined to 1)ring ortlcr ; 
hc co~~l r l  not entlure tlisorder. Collsequcntly, xve find that many 
of his papers hare  their immediate objectives in the resolution of 
tliscsepancies now forgotten. IYere too much enipliasis placed 
I I ~ ~ I I  tllein, a review could miss the major ol~jectives. 

Ixvene and Bass say of the field in general : "It is singular 
that in the liistory of the chemistry of nucleic acitls each new 
conclusion Ivas reached by a path of tlisagl-eenlents. controversies, 
antl errors, and that error often led to progress." . - 

' l l~ere is a tradition that Jones once ortlered the course of a 
lecture 1)y writing on the 1)lack 1)oartl the names of contributors 
to the literature of nucleic acitls; then crossed out the name of 
each after discussing his mi5takes. 

I k  that as it may, it n a s  iilevitalAe that the shillalal~ of this 
fot-thright man would occasionallj hit a hard heat1 ant1 elicit a 
reply. T o  dwell too long upon the resulting contra\ ersies, or to 
pick up each argun~ent  where Jones l~egins on inlaller jssues, 
would be to confuse the main issues. The only loss will he to 



11l;~lit less vivid his 1m-t as a clarilier, a part too soon forgottcl~ 
\ \ - I i ( ~ l i  ortler in a sul)ject is attaiiietl and students of the sul~ject 
II;LYV only to mahter csta1)lished rcl ;L t '  lo~ih. 

v;1111;1gv o f  ;~cct~~i i t~I ;~t i l ig  ;1111111(1;mt 111ateri:~l llefore a stud!. ( ~ i  
c .on ,~ t i t~~ t io~ i  i> l)eguli. rl'his was I~efore the tlevclolmicnt Oi 
mc~tlcsii niicro ~iiethotls. Jollcs (~ ~cjoo) 11ell)etl to accumulate 
i;i!.l>linc 1)). ~ u c c e s s i ~ ~ l 1 ~ -  1)rel)ar-ing it from 11ytlrol~satt.s o l  hcr- 
s i ~ i g  tc,\ticleh. 

IiNZYillll: S1UI)IISS 

I H 
H2NC (1--N 

1 1 1  + 'CH 
N - c--N 

guanine adenine 
. . . . (deamination) . . . . 

HOC C-N +- HC C----N 
I 1  1 1  ),CH (oxidation) 1 / / 1 ,C'H 

N - C--N N - C--N 
\;anthine h yposanthine 



thc  sulq)osition 11i;lt tilere ase foal- ~rucleic :~citl!, e ;~ch  c o ~ i t ; t i ~ ~ i ~ ~ ! ;  
the  sesitluc o i  onc. l ~ u r i n c .  0 1 1  the otl1c.r lia~itl. S c l i ~ ~ ~ i c ( l e l ~ c y  

re1:ltion of these four ~ ) u r i n e s  to  t r w  nuclcic acitls. jo~icis tlreiv 
the first of the  s tut le~l ts  who were t o  ~)ul) l ish \vitll I i i ~ r l  on  1111c.lcic 

otlicr sources. F r o m  their own esnmina t io~l  o f  tliis 1ii;~teri;~l 
Tones ;mtl \\:hil)plc ( 1002) i l r e ~ v  tile c'o~iclusion that thc 1111c1eins 
o f  thc  su l~ra rena l  g1;~ntls o i  sliecl) ant1 1)eel' asc. si~iiilar to  tliat 

l ~ q l ) o s a ~ ~ t l i i n c  might  arise f1-on1 t l e a ~ ~ i i ~ l a t i o n  ( I F  tllc. ; m i i ~ ~ o  l ) r ~ r i i w .  
F i r s t ,  i t  \\-as ;dvisal)le to  c h ~ c l i  l)~-evious 011se1-\.atio~is. j o ~ i e s  



exa~ninetl for tle;uminizing enzymes. Jones and Partridge ( ~ 9 0 4 )  
reposted guanase ; Jones antl \\'internitz (190 j) , adenase. 

The justification ior inferring specific enzymes for the irce 
1)urines was chiefly of two sorts;  first, the conversion of added 
guanine to xanthine antl the conversion of adtletl adenine to hypo- 
xanthine I)y infusions of certain tissues ; second, failure of the 
one pt-ocess antl tleinonstration o f  the other by specific tissue 
infusioils. T h l ~ s ,  a spleen infnsion I~rought about an :dteration of 
nilelline to  hyl)osanthine, presuma1)ly 114 the action of ail xtleilase, 
and thence to xanthiiie in the lmsence of airt pi-esulnahly I,y 
the action o l  xanthine oxidase. O n  the other hand, guanine 
1-einainctl ~maltei-eil in this infusion. In  contrast to this set of 
results an extract of pailcrcas complctcly changed atltled guanine 
to xnnthine. 

The failure of Joncs to eml~hasize the species from which he 
ol~tainetl thc spleen for his esl~ei-inients led to some amusing and 
important consequences. Schit te~ll~elm coulil not confirm Jones's 
reportt but Schittenhelm hat1 usul ox sl~leen while Jo~les had 
used pig-'s spleen. \Irhen Jones tliscoveretl this he entered a 
controversy that determined the course of sevesal of his sub- 
sequent investigations, for the sharp enqhasis given to sl)ecies 
ant1 01-g-an specificities let1 Jones ant1 his students to extensive 
exploration. 

The  reader of Jones's papers will note that tlie initial con- 
troversy with Schittenhelm, 1)eginning with the paper 1)y Jones 
in 1905. is purs~tetl in othrr  directions. Indeed, tlie full flavor 
of it developed outside thc l)i-intetl llagc. Douljtless somc of the 
ci-j.l)tic rcti~arks that appear in Jones's later papci-s ant1 in his 
monogi-nph lack clarity lor  the reason that their full ineatling 
needed the expansive atmosphere of the lecture room. 

The  first findings in regard to the distribution of tlcaminizing 
enzymes arc summarized 1)y Jones in the following diagrams. 
Let the scheme of enzymatic activities 1)e represented as follows : 

Guanine ~\tlenine 

Uric Acid -+ Xanthine -s- Hypoxantliine 
(Xanthine oxidase) (Xanthine oxidase) 



I t  a full line arm\ \  represent the intlicatetl en~ynlatic actitit? 
ant1 a tlottetl arrow represent its ahs~nce ,  (listril~utioii limy be 
sllowi~ a i  follows : 

Ox l i ~ e r  I'ig liver i t  I - e l -  Dog liver 

See Jones ant1 \\ ~ i l t e r ~ ~ i t z  ( r ~ o s ) ,  Jonei ( I O O ~ ) .  Jones aiitl Alus-  
t r ~ a n  ( I  ijo0). Jonei antl Austrian ( I g o 7 ) .  

That the e i v ~  iliei a1 c for~iictl \tlcc.essi\ ell tlurinq eml)r! onic 
qron th was ~11on.n 1jy Jonci ant1 . \ustr im ( r 00;). Jones and tle 
>Ingula ( TOOS) ant1 I,! others. X I \  111g atltlit~onal ljresuml)ti\ e 
evitlcilce of their indiv~tl t~ali t~es.  Th i i  use of e~l l l~ i - j  os has Ijwn 
l o l l o ~ ~  etl in other biochemical studies. 

Levcne and Jacobs (1909-10) then demonstrated tlie order 
o i  1 1 n l q e  in inosi~iic acitl to I)e : pl~oslhoric acitl-pcntose- 
h~ l )o \a~ i th ine .  HI acid hytlrolysis thej o l~ta~net l  a ~~ucleosidc.  
They discovered its pentose to be the hitherto unkno~vn (1-ril)o\e 
(1x1 ene antl Jacolji. 1009- I 2 ) .  Then they extentled their 
methods to l ea i t  nucleic acids and obtained the four nucleosides: 
guanosine, adenosine, cytidine a i d  uridine. There u a s  now pre- 
sump ti^-e e\ ide~ice that least  nucleic acid i5 composed of tlie 
residue5 of four nucleotides in \111ich the orders of linkage are :  

cytosine-ril~ose-1,hosl)lioric acitl 1 pyriniidine 
~1racil-rihose-l)lit1~11110ric acitl 1 nucleotides 

There was at  hand a constitutioilal I)a\is upon \zhicli t o  erect 
a working hypothe5ii of the enzymatic degratlation of )east 
nucleic acid. 

I n  the period that follows, Jones recognized that denmi11 a t '  1011 

of the purine may occur either while the purine is combined or  
after it is 5et free. H ~ T  ing previously 1-eportetl that g u a q l i c  
a c ~ d  is unaffected I)\- pig's pancreas, as judged 1)y the failure o f  
that tissue to catalyze the 1il)cration antl tleainination of guanine, 
Jones reinvestigated the matter in 191 I a i d  reportetl the lihera- 
tion of pl~osphoric acid. Therefore, he corrects the interpreta- 
tion of the previous finding.;. Ctianosine (not guanjlic acid) 



i ,  u~lafi'ecte(l. O n  the other hantl, atle~iosine is convcrtetl t o  
i~iohi~ic 1 ) ~ -  1)ig.s j);~ncreas, that is, tlcamination 11ow occurs while 
tile ~ I I I - ~ I I C  is co1111)i1mI. 

111 tlicl saliie year Amljerg and Jones ( 191 I ) she\\-etl that 
; ~ l t h o ~ ~ g h  (log's liver f o r ~ n s  11yl)osanthine from yeast nucleic acid 
( \vliicln I\-otdtl atlmit of either of two routes) it does not form 
li~.l)os:l~itliine from fscc adenine. 'I'lierefore, it wn5 assu~netl 
that the 1ivc.r contains the tle;lminizing agent, atle~~osinase, hut 
110t thr other tleaminizing agent, atlenasc. I t  also contains the 
nt~clcositlasc. which. i f  sl)ecitic, is inosine "liytlrolasc~", 1)ut not 
;~tlc.~nosi~ic~ "11ytlrolase". 
i 111 t110 o t i~er  hautl. .\~iil)erg ant1 j ones ( r o I 3 )  found that yeast 

is ~ I I I T I I I C  tcl tltx~ninizt~ atlenir~e wlictlicr II-cc 01- coml)i~lc.tl. \'east 
I ' i o \ \ . s  tllc sl)c'ciiicitj. o f  its ~)oljmucleotitlasc 1 ) ~ -  ;~ttackinx- 
!.cx,r 1111clcic acitl I I I I ~  11ot th!.nius nucleic acitl. 

1 1 1  lo~ic.;'.; 1ect11re.s he oftell cllq)hasizetl that a11 c~lzyniatic 
actioll ulx111 a sl)ecitic gl-oal) niay tlcl)e~~tl 1111011 tlie n~otlc of link- 
; ~ g c  o i  t11e ~ I - O I I ~ )  carrier with sonw other residue ant1 lie alltic-- 
i l n t t - c l  in son~i. mc:lsure whr~t \\-as to I)e slion-11 sul)sc.rl~~e~ntly 
regartling l)hosl)o~-ylated 111etal)olites in general. 

'I'lic I-eca,tinx- o i  the schenic o f  enzymatic nucleic ;~citl tlc- 

clircctions that \ye need not folio\\-. 
'I'hc for~iiulatio~l o f  yeast nucleic ;tcitl as a tctrant~clcotitle 

ol)c~ie(l thc ~)ossil)ilit! that a highly selective catalysis of its 
li!.tll-ol!-his might result in the iorination of tlinucleotitles or ex7en 
a trinucleotide as well as monon~~cleotides. Jones and liichnrds 
( I (1 I 4 ) l)elieve(l the!. 11:1tl t'c~~rntl a tlin~~cleotide resulting fro111 
the ;~ction of ires11 pigs' pancreas on yeast nucleic acid. These 
"tlinuclcotitlcs" \\-ere tlescrihetl further hy ]ones ant1 Richartls 
in thc, following year. The  sul~ject was to he followetl f ~ ~ r t h e r  
in those stutlies with ~unorganizetl liylrolptic agents that will 
I)c mcwtioncd in :unother connection. 

111 tllc late ~)rriotl  of his work Jones devoted lesi attention to 
I I t i o n  eyer, in r02o he deicrihed a most ren~arkable 
exper~nwl t  that indicated a thermostable agent in pigs' pancreas 
1)y the u w  of \~11ich yeast ilucleic acid was split into its four 



~iticleotitles a~ l t l  1)ossil)ly into tli~iucleotitlcs initially. ( S w  also 
Jones, 1021. )  Jones antl 1'c.rkins ( I O L , ~  ) r e t~~rne t l  to this as 
;I means of stutlying constitution. 1,evcne ; L I I ( ~  13;~sh ( I I .  1). 
3 1 , )  state that ill  unl)ul~lislietl \vorli I,evc~ie "\\.as 1101 s~~cccssful  
in his ;~ttenil)ts to repeat the experiments o i  J o I I ~ . ~ " .  ' I ' l i c w  tlie 

Ilomena, tlie clarification of the cnzy~iiatic ~rocesscs  i l l  1 1 ~ 1  is 
:I necessar!. ~ n r t  o f  tlic I-esol~ltion. The fe\v ;~rticles i l l  \vliicli 
Jones touclies ul)o~l this are cl~;~~-acte~-ist ic;~lly co~ili~ietl to itrni.; 
that can 1)e tlisct~ssetl with :~\ailal)le csl)erinie~ital tlata. 'l'liis is 
the more renlarka1)le I)ecause few ot11c.1- s11l)ject.i hat1 rccci\.ctl 
niorc sl)eculati\.e trcat~lic~~its  i l l  ~lirtlical c'irclcs. ( )sle~-, to I)t\ surc.. 
\\.as vel-!. cat~tious 1)ut it w ;~s  ~ i o t  1111til the 8th ctlitio~i ( I O I L )  o i  
his I'rc~c-tic-<, of . l ldic-i i~c~ tlirlt tlie tlisct~ssioli O F  the etiology o i  
pout ;~ccjuiretl such tleiinite~iess as chemistry llatl provitletl. 

bliller ant1 Jones (1cjo9) cx;uminctl tlic 13rugscli-Scliitte1ilieI1~1 
t l~eory \\.it11 the tlevcloping tcclinirluc of enzynic ~i ia t i i l~~~la t ion.  
, . 1 he theory \vas t o  the effect tlmt :I t l i s t l~rJ) ;~~~ce in the cllai~i or' 
e ~ i z y ~ ~ l a t i c  tlegradation of nucleic ;~citls le;ltls to all acc~ui idat io~i  
of uric acid. RTiller and Jonrs (lid fintl that tlic orgalis of :L 

patient i tljing of 11el)Iiritis) \vho Iiatl Iiatl g o t ~ t  were un;il~le to 
rlestl-oy uric ;~citl. Imt \I'ieclio\vsl\-i hat1 ~ ~ T - I I  tli;~t tlic O I - ~ ; L I I . ;  

of a gout-free Iiiali ;~ lso  Iackctl ~~ric; lse.  'l'liis tlec'isi~c I i ~ i ( l i ~ y  
was confirmetl 1))- Aliller ant1 Jollcs. Otlicr t i~ i ( l i~~gs .  l):~~-tictila~-ly 
the ;hsc~ncc o f  atlenase in htuman organs, svenis to have u g g t ~ t c ; l  
to Jones tlie l)ossil,ility of tracing sc~nic other anonialy o i  p ~ ~ r i ~ i c  

7 7  

meta1)olisui that niight haw  a 1,earing on gout. 1 lie suggestion 
lctl to n o  syste~ilatic work on gout. 

Leonarcl and Jones (19ocj) rccog-nizetl that tlie (levelol~i~ig 
Imowlctlgc of 1)urine metnholism might accotmt for cxogellotls 
uric acid and took cognizance of thc developing jmhlcrn of the 



cntlogumnscorigins. Uurion antl Scliur hat1 fo~uitl that perlused 
muscle produces uric acid at  the cost o i  its hypoxanthinc. 011- 
scrving that tlie voluntary nluscles of the pig, clog and 1-alhit 
ca~inot convert adenine to hyposanthine, Jxonartl ant1 Jones as- 
sunled that this ruled out nucleic acid as the source of tlie hypo- 
santliiiie I\-iio~vn to lx present in such musclcs and then suggrstetl 
that this srt  of data contril)utes to our knowledge of tllc source 
of entlogeuous uric acitl. Voegtlin ant1 Jones (1910) later per- 
fusctl surviving muscle antl found no alteration of atleniiie. 

The 1)roduction of uric acitl in disease is touchccl ulmn again 
I)y I<ohtli. ant1 Jones ( I c) I 0) \vho fouiitl 110 dificrencc between 
the enzymatic actions of norlnal and diseased rat organs. In  
this same l)a])cr endogenous uric acitl is again touclied t1po11. 

111 the articlc 011 flrr Th1-rrfolt l  lJh~.siologic-trl Oriyijl of 171-ic 
A c i d  Jones rcvie\vetl the enz\~iiatic studies 1111 to 1910 with 
pasticular reference to the sul~jcct of ::-out. H e  indicates tliat 
uric acid may arise from the degradation of ingested nucleic 
acid, from thc hypoxanthine (or its precursor) of the ~nuscle. 
or through a tlc i ~ o z w  synthesis of the purine ring. Of course, 
it had I)een k~iown for a long time tliat the latter takes ~) lacc ,  for 
illstance i l l  starving salmon. tlscoli ant1 Izar in 1908 had given 
n particular slant to the rCle of uric acid synthesis 1)y claiming 
that uric acitl is tlestsoyctl in tissues uncles aerol)ic conditions 
antl is resynthesized from the products under anaerobic con- 
ditions. Calvery ( I y;- j , working in Jones's l;horator\-, could 
not confirm the findings of Ascoli antl Izar. , 

dlention alreatly has I m l i  made of the fact that gout had long 
I)een a suhject of wild speculation. I n  ~ i e w  of this and the 
fact that Jones lvas frankly an enthusiast on the subject of 
])urine metal~olisnl one cannot but atlinire the restraint that he 
eshil)its in his occasioiial writings on gout, a subject that still 
remains ol~scure. 

As already stated, Joncs hat1 contributecl to the view that only 
the rebidues of adenine ant1 guanine and not those of xanthi i~c  
and hjpoxantl~ine are native to nucleic acidi. A n  apparent 



anomalq \ \as presented by the caie of guanylic acitl which is 
now known to be a ~ilononucleotide but which, in 1908, wai still 
called a n ~ ~ c l e i c  acid ( iee Jones and Rownti-ee, 1908). The  prod- 
ucts formed by tlie hydroljsis of guanylic acitl had 1m.m in 
disputc and even the existence of the su1)stance had been denied. 

Jones and Rowntree (1908) were able to separate the well- 
established tliynionuclcic acitl fro111 tlie guan>lic acitl of the 
pancreai as did I,evene and i\Iaiidal (1008) at the same time. 
Jones and l<owntree estal)lislietl the n ide t1istrll)ution o l guanj lic 
acid. They fouilcl guanine to 11e the 01114 purine 1il)erated on 
h j  tlrolq sis. I n  the same year Jane\ cornl~aretl the nucleic acids 
ot  the thymus, spleen and pancreas, u t ~ l i ~ i n g  in his experimental 
work the means he had deviietl for freemg the preparations from 
quanylic acitl. I I e  gave additional evidence of the identit) of 
thls nucleic acitl. I t  is note\vortliy that in t h ~ i  Inper, where these 
i i  1-esolvetl the confusion in the litei-ature introduced 1)y con- 
taininating guanylic acid, this substance is sp1ie11 of as a "nu- 
clcic acitl (if it I x  pi-operlj so calletl) ". 11 hen Jones returned 
from further excursion in the enzymc field to the studj of con- 
stitution, he recognized the general a d ~ a n c e  in tlie hnon ledge of 
conititution inatle 1)y L,e\ ene and Jacobs and lm-ticularly their 
contril~ution to our kno\\ ledge of guanylic acitl and he saw that 
guaiq lie acid is a mononucleotide (Jones, 191 I )  and yeast nu- 
cleic acitl l)resumal)ly a tetranucleotidc (Jones and Richards, 

1 9 ~ 4 ) .  
Readily accepting the initial and decisive clarification of con- 

ititution that Levene and Jacohs hat1 protlucetl, Jones now turned 
his talents to some isolations projected by the new concepts of 
sti-i~ctui-e. From these it wa i  r e a ~ o n a l k  to suppose that ;L reii- 
due o f  guanylic acid should 1)e a component of yeast nucleic 
acitl ant1 that suitable hydrolyiis o f  ycast nucleic acitl should 
jieltl thi i  guanylic acitl. Jones in 1912 reported its isolation 
from a liydrolyiate. Jonei and Richartls, 1914, rcported a more 
detailed study of this iubitance. I t  wai  not emphasized that 
the conitituents of ;I guanylic acid can be joined in different 
ways. Consequently, Jones's study of propel-ties mai not adc- 
quate to prate conclusively that the material isolated fro111 leas t  
imcleic acid is identical with naturally occurring guanylic acid. 



E\~tlci ice of tlie identity \I as shown later by Levene. Xcvcrthe- 
lcsi, a mileitoile had ljecn set. 

Tn attempts to Ii!d~ olyze n nucleic acid by a partial cleavage 
that i\ could leave dinucleotitles, Jones and Germailii (1916) tried 
I ,c\ cnc and Jacoljs'i method \zllich consisted of lieatinq t11t~ nu- 
cleic acitl IT it11 :mn1ion1a at high teuipcratures. Jones ;tnd Ccr- 
i11;11iii found reasons for pi-eferring loner temperatures. Thi5 
n~lt l  other Iiqtlrolqt~c l~rocesses mere euaminctl in some detail; 
C ~ C ~ ) T I  I W  oui(1ation by p e r i ~ ~ a n g ; ~ ~ l a t e  was also tried. 15y the 
h t t e r  mcnns Jones ant1 Kennedy in 1919 apljarentlj remotet1 
the cytosine, uracil and guanine nucleotide groups of !east nu- 
tleic :1(1t1 :and then theq isolated for the first time in crystalline 
iol-111 adenine monont~cleotide. a2notl~cr milestone had Ixen set. 
Thi i  iiolation of adenine nuclcotitle hail a three fold significance. 
l ' ron~ ;I technical loo~nt o i  iew it \vas an achiel emeizt. I t  joined 
\\ltll tlie iit11;ltion of gu;uljlic acid in coilfirming the 111-ojccted 
1)io1!11t1clcotitlc structure oE >cast iiuclcic acid. T,astly, thi i  n w  
cleot~de u:li the first of the groul) of adenine nuclcotitles to lw 
stntlic~tl ant1 I~ecanle the p r o t c ~ t ~ p c  o f  those coi111o011iids t in t  no\\ 
arc ie-n to I)e central to selcral c:ltalytic lorocesses of the cell. 
\ileliinc nuclcotitle n a, tleicril~etl intlepentlcntlq 111 the samc 4 ear 

lo! Tlia1ln1i;~usci- 
Tliu5 thci-e 11 ere itlentifietl in rc) I r and IO I 9 two purine nucleo- 

titles stcliiminq iron1 yexst nutlelc acid ;111(1 gi\ ill? coilci-ete cvi- 
tlencc o i  the ~ooljnucleotitle str~tctui-e of nucleic acitl deduced 
fro111 1 . e ~  enc'i 1vo1 I<. 

111 r ( )I4 Jonei and I<ichards 1-eported the 111 tlrol) iis of !east 
nucleic acid untler conditions w c h  that tllcrc were obtained "dl- 
nucl(otii1ei". This, surely, is a theoretical ljossildity. Tt, ex- 
pu-iment;il 1)t11 snit \vab to loc reported in s e x e d  papers (Jones 
ant1 R~chnrtl i .  1915, Jones and Ceimann, 1916, Germann, 1916, 
Joncs : u ~ l  ltead. 1017, ltead and Tottingham, 1917). In  re- 
viening this st~loject in the second edition of AYuclcic Aczds, 
Tone, I-emni-1,s "witl~out a single exception, eTerj tnodern inyes- 
tiqator ill thii field Ins  prepared from least  nucleic acid a sub- 
\tailer \\ hich he loelic\ ed to he a clienlicnl i i l d i~  idual coiitaininq 
tnoi-c than one n~~cleotitle g r o ~ ~ p . "  TYhile an  examination of 
J one.'\ o\\ n i eport5 leal es a good deal to he desired in the appli- 



cation o i  criteiia for indi \~duahty ,  it must he jir;~ntcd that the 
evide~ice fouiltl in hii  papers seemi adequate to ha le  supported 
the cont ln~~ance o i  icsearch. \I here Jones erreti mai in using 
the aislunctl ctinucicotitlci as mntcrial ior the stud! o i  new ~ ) r o l ~ -  
lcms llefcre $011 In? the basic psol)lc~n of holnoyc~~eit! . 'l'hit 
cliticiim is io  casj to ui-lte! Yet n l th  these sd~stances  iigid 
teit5 ha\ e pi o\  etl \cry difficult to alq)ly.-50 rlillicult that one 
\vo~ltlc.~-i T\ hat I\ c~ultl alqIcar I i ncglectetl metliotli n cre to be 
alq~lictl to some of the materials reported e l en  recently to be 
tietinite compou~ids. JT7hen LC\ cne tlen~ot~stratetl that r cr tcr i~~  
~xe l~a r ;~ t inns  of "dinuclcotitlcs" could 11e 1-esol\etl into fractions 
each consisting of mo~ionucleotitlei, Joilei accepted this c\ idcnce 
that he had made a mi5take in that particular instance, (see Jones 
ant1 -\l)t, 1 9 ~ 0 ) .  \\-as he c , l ~ f i ~  cl j l  n rong in general j ITe i n -  
p l ~ c i  that lie thouglit tlinucleotitle~ to l)e rcal in the famous I)al)cr 
on constiti~tion 1)ul)liilietl with I'e1-1,ins 111 19.23. 

Jones had now cntcrctl a period wlien his genius for clarifica- 
tion had turned from lonq stantling discrclxlncles in the Iltelature 
to 1" oblenii o i  constitution that wel-e in the mal,inq. llistalces 
TI CI-e inel ital~le 11ut no re\ icu o i  then1 i i  atlcquatc TI it11011t the 
rcali/,lt ion t;lnt J onci 1-eportctl i c n r l c d ~  n hat lie fnt~ntl and 
icaslessl! atliliittetl miitaLes t h t  hc n as con\ in( etl were such 

111 1016 J m c i  y ; ~ w  a 111-esitlcntial :ddresi  hefore the Society 
o i  13iological Cliemists.  TI^ tlle lxu-t that was p111111sllctl he notes 
that \east  nuclcic a c ~ d  nlien submitted to 5 per cent suliuric 
acitl at  roo0 C. l i l x r ~ ~ t c s  pllo~phoric acitl a i  if iron1 t v  o iotu-ce5 
- the ~ I L I W K  n ~ ~ c l e ~ ) t i d e i  that selcase their phosphoric acitl resi- 
dues rapitlly ant1 the l)yrinii(line 1111cleotides that releasc their 
p1iosl)horic acid retidues \ er j  slo\\ l j  . In  this lliicf p p c r  tlici-e 
is no w r j  satisfactor) anal! iis of the cuperimcntally ol~ei-let1 
curve relating lhospl~or ic  acid lil~eiated to the time of heating 
but in n subsequent series of p a p m  incli\idual nucleotitles were 
euamiricd and the rcsults bore out the conclusio~i that tllci-e is 
a tliitinct tliEerence in the cnie of  t l c p l ~ o s l ~ l l o ~ - ~ l ; ~ t i o ~ ~  of the 
purine and pyriinidinc nuclcotides. l l o r e  e u c t  ~iiensui-cmpnti 
on rates ~z ere to be made later hy Lerene and Y a ~ n a ~ a ~ t a .  The 
method was to prove xery useful. There is some coufusio~l 
in follou ing Jones's application or the method Irecause he used 



it in (lealing \\it11 \\hat he supposed to be clinuclcotitles, aiid in 
arguing on modes of linkage. If the central t he~ne  be rccoll- 
structctl with the eliminatio~l of these special arguments it re- 
tluces to the following. The rate oE dephosphorylation o l  yeast 
nucleic acid indicates two steps, the first c-orn~spoiltlirrg t o  the 
sapid tlel)hosl)I~orylatio~~ of isolatrd l~ur ine  nucleotides ;mil the 
second to the slow tlel)l~osl)horylatioll of i.soltrtrt1 ~)yrimitline nu- 
clcotides. Joncs docs not deal clearly with ~)ossil)le 111o(lific;~tions 
o f  i ~ t c  tllat miglit 1)c assumcd if some of the pliosplioi-ic acitl 
1-csid~~es, \~hic l l  arc tcrmin;ll in ~iucleotitles, arc linlwtl in the 
nucleic acid itself, altliot~gli he stated in liis 1912 paper on the 
t11ernlostal)le agent of pig's pancreas that he had given consitl- 
eration to this. H e  leads one to infer that he consitleretl his 
data proof of the terminal   lo sit ion of the ~)liosphatc scsitlues 
in nuclcic acitls. This solnctimcs o1)scures alq)reci;ltion of Jones's 
lintling that cclual quantities of phosphate are set free in each 
of the two distinct stcl~s.  This latter fact remaills one of the 
outstantling pieces of pres~uiiptive evidence that there are equal 
~ ) r (~por t ions  of I),\-rimitline ant1 p r i n e  ~lucleotitle rcsidt~es in 
nucleic ;~cid. 111 the al~sence o f  precise qmntitative analytical 
mcthotls the l~hysico-chemical evitlence takes the lead. The 
niethotl when al)plietl to the elucitlatioii o l  the modes of linkage 
let1 Jones to suggestive I ~ u t  inherently weak arguments. 

H i s  11est argtument on structure utilizes some data on the num- 
I ~ c r  of free acitl groups in yeast liucleic acid-data which 1,cvene 
prony)tly criticized. 

In  1923 (Jones and Perltins, ~ 9 2 3 )  Jones protested that he 
had never defcntletl a formula for the mode of linkage of the 
nucleotides in yeast nucleic acid, having confined liis efforts to 
"attacks on fornlulas proposccl by others". "Now we change 
from the offensive to tht: delelisive and propose the following 
iormula." \trith respect to inodes of linkage of nucleotitles, with 
which alone Jones was then co~icerned, his ionnula differed 
from that of Levene (which is now copied in texts) by showing 
one ether linkage between carbohydrate and carl~oliyclrate. I 
have esta1)lishetl that the evidences in this paper were there szt~~z-  

~ritrvixd only after Jones had repeated the experiments again 
and again. Possible ~i~isinterpretatio~is of the ol)servations are 



tlifhcult to trace I~ecausc in iieitlier tllis nor ot1ic.r rel:ttetl pal~ers 
are the protocols sufficientl) deta~letl for this 1)urpoic. IYith 
these reniai-l\s I nmst leave tleta~lctl crl t~ciinl  of Jo~ies ' i  cvitlencci 
to those inorc iamiliai- \\.it11 the fieltl. Sol ie  or the ev~tleiices 
wIlic11 I lial)l)e~i to 11aI.e seen for tlie ~iiotles of 1inl;age of nuclco- 
titles in ilt~cleic acid appeals to me as I-igi(l proof or more than 
pi-esunq'tive and since the evitleilce 1)efore me leaves contradic- 
tions that I \vould not 111-estwle to discuss n-itliotlt additional 
data it wot~ltl 1)e iml)roper for ine to tlcicntl 01- oppose ]ones's 
conclusions. 

I'crllaps new evidence that certai~i nucleic acids are Iasge p l y -  
mei-s of nucleotitles \\-ill force recoli~itler;ttioi1 of data that hith- 
erto Imve lxcn intcq~reted tmtler thc prestuiiption of a tctrantl- 
clcotitle co~~stitutioii. 

In  one of the Inst of Jo~ics 's  ~)ul)lic;~tioils hc t t ~ r n s  to the clues- 
tion o i  wllether tlici-c is a parallrlisin l)etwccn the tlean~iilation of 
inn-i1lc.s ant1 the tlcamii~ation ol  pyriinitlincs tluring treatments 
of ilucleic acitls. 'l'he cytosi~ic and until reported in !.cast 1111- 

cleic acid stand in tlie folio\\-ing relationshil), 

N-C-NH, N-C-OH 
I I HO-k CH 

I I 
HO-C CH 

/ I  I1  
N--CH 

I I  II 
H-CH 

Cytosine [Jracil 

Jonei and Perkin< ( I  91 3 ) .  on li! drolj sis of J pait nucleic acid 
n i th  1 per cent Xa011  solut~on, fa~lecl to find the uracll nuclco- 
tide. T h q  i ay :  "111 so fa1 a, t h s  result i i  of v a h e  the con- 
clu\ion is obvious that the oxypyrimidine derivati\es (uracil, 
tlmcil nucleoiitle, ant1 uracil nucleotide) are not refcra1)lc to 
an oxypyri~n~tliilc group in nucle~c acid 1)ut are iecondar! protl- 
uct5 fo~met l  tlt~ring liqtlrol! 51, I)! tIeaniini/ation of the corre- 
i p o ~ d i n g  cYto&e (lei-i\ ati\ e\ or tlleir prcc~~rsoi-s." 

I x r e n e  and Hai i  (103 r ,  1). 276) 1-efcr to this IIalwi- as sel i\ ing 
tlie trinucleotitle tlicory of J pait n ~ ~ c l e i c  ac~tl  If so, it n a5 I)! 
inference, for n o  itatemcnt to that d'fcct o c c u r ~ . i ~ l  the 1)al)cr. 

Later Jones and Call el-) ( I 927) d~scovc~-rtl that the "failt~re 



of Jones a i d  I'erhins and of Calvery to isolate uracil nucleotide 
from the l iydrol~tic products of yeast nucleic acid \ \as due to a 
lo55 o f  inaterial". 13y use of ainmo~iia liydrolysis they ol~tained 
an Il! drol! sate from which all of the expected iiucleotides \I ere 
isolated. 

I t  \lioultl not 1)e overlooked that the failure to find uracil had 
I~een a fact that stood not only against accepted views hut d s o  
against a group of evitlence.; to which Jones himself had con- 
tributed. The puldication might be said to ha\ e been premature 
but it cannot lx denied that it was courageous. The withdram al 
replaced Jone5 in the rcile in which he was supreme-the re- 
s o l ~ e r  of disci-epailcies-this time one originating in his own 
work. 

S O T E S  O N  Al lSCELLANEOUS P A R T S  OF 
J O N E S ' S  \\'OKK 

There were four papers pul~lished with Gamgee on the optical 
activity of nt~cleic acid antl nucleol~roteiils. These p:~pcrs were 
pul~lishctl in ~ 0 0 3 .  They 1,ear interilal c~ idence  of Ganigee's 
autliorship hut that Gamgee was the author this writer has 110 

1)roof :hide from an ahu~idance of entertaining r e~narks  the 
papers present the then iiiteresting obser~ations that the iiucleo- 
1)roteiils are unlike illost proteins other than liemoglobii~ in that 
they are tlcxti-oi-otatory, that the speciiic rotation of n ~ ~ c l c i c  acid 
cliffel-s from that of the nuclcoprotein, and that thc specific ro- 
tations vary with the acidity of the solutions. 1,ater Jones 
(1908) was to use the i(1cntity of sl~ecific rotations untlcr fixed 
conditions antl the uniformity of their ~a r i a t ions  with changes 
of the acidity of the solutions as an  argument that the nt~cleic 
acids of the thyinus, spleen and pancreas are identical. The 
optical l~roperties of solutions of nticleic acids were to be 1-efesi-ed 
to occasionall! as, for example, 1)y A4inlm-g ant1 Jones (191 I ) ,  
hut wele not exten\ively uietl. The  change of rotation with 
change of the solution, especially its acidit!, was a very impor- 
tant ol)servation. 

Since Jones was associated with Ko5sel at  a time 1111en the 
i e l ~ m t i o n  and analytical tleterminations of purines and l)!ri- 
midines were developing and since moit early methods of sepn- 



rat i~lg nucleic acids were cml)irical antl thcir impro\ e~ueiits tlc 
pentlent upon accretions oi  experiencc, it is difficult to appraise 
the originalitj of some of Jones's contr i l~ t i t io~~s  to jjrel)aration 
and analysei. Thcse aspects arc. so scltlom cmplla\i~etl in Jones'i 
papers as to lead one to believe that, \\bile he contril)utetl hi5 
part, he n-auld not hake claimed a large portion of csctlit. I n  
a letter to C. Jlol-sow he writes : 

"I do not  lalow 11.11ether or ]lot the tlescription gi\.eil in my 
monogr;rph for the ~~i-epasat io i~  of guanine ant1 atlenine fi-0111 

veast nucleic acitl is original. I have neves seen it dcsci-iljctl 
in just this forin al~ywhere.  Hut you have to takc into consid- 
eration that the prel)aratioil of guanine and adenine is Yery 
much iuore tlificult with animal nticlcic acid than with 1)lant 
nuclcic acid and the ear1ic.r descriptions for the ~)i-ep;l~-ation of 
the two l~ases  applietl to the nwl-e difficult l~rel~;lrat io~i from 
thymus iltlcleic acitl." 

The t n o  paperi on l1ho5phoi-us deter~niiiation (1916. 1923) 
ma> be ~egartletl as i~ltlulgenciei. Jt is often said o l  a good 
anal] \t that he c,ln do Ixttcr \\ ith a 1)oor n~ethotl than a poor 
analyst can (lo ~vitli ;I gootl method. If Jones p~e ie r rcd  to (last 
a dried 111-ecipitate of anlnlomum ~iiagneiium phoiphate from the 
filter 1)aper antl discard the paper rather than to ignite and con- 
vert the phosphate to 11yropllospl1ate it wa5 t1oul)tleii his 111 ivileye 
a i d  it was eritlentlj his joy to h o w  a 1-el~abil~tp conronant with 
his on 11 requirementi. 

In  tlle closing >ears of Jones'\ career he was cntcring a field 
for which he was eminentlj suited-the examination of t iss~iei  
for ilcw material related to the conil)otuld5 o i  his ear l~er  s tud io  
nlention has alreatlj been ~nntle of hi5 itutlies of the natt~rally 
occurring guanyltc acid, and of 111s interest in ino\inic acitl. l lat l  
space pel-mittecl we would haxe discussed his occasioilnl concern 
R ith "0-nucleoproteins," substances or ~nixtures  some of which 
hat1 yielded guanylic acitl. In 10-3~ Jones and Pcrl<ins turned 
their attention to those nucleotitle\ in animal tissue5 that din-el- 
fro111 the ~lucleotides of "animal" nucleic acid in ha\ 111g the pen- 
tose of "plant" ilucleic acid. They saq : "\Ye \ icrc formerly ill- 
clined to believe that the presence of  plant nucleotides in animal 
tissues is caused by the plant food mhich the animal consumes. 
But the tentative and coniessetlly inadequate evidence upon 





cI1cn1isti-y of tllc then known conil~onents of nucleic acids. S t r ~ ~ c -  
turcs were tlisc~~ssetl. Prol~erly, a gootl (leal of attelltion \v:ls 
given to the enzymatic tramsforinatio~is u.hich Jones I d  studied 
extensively. T i e  al)l)entlix gave inv;llual)lc tlirectio~is ior i n -  
portant ~jsep:~rations ant1 there \vas a g-ootl l)il)liog~-apliy. 

A \ i - t l ~ ~ ~ r  I lartlcn, reviewing tlie secon(1 ctlition in J O L I ,  \vrotc 
"To thc I)ioclicnlist this l)t)oli cannot fail to I)c of ~ ) r o f o ~ u ~ t l  intcl-- 
est, alilie for the ilnporta~lce of the I~latter ant1 the lucitlity of 
the exl)osition." \I7itli nic \\'alter Jones left tlic imlxessio~i that 
tvhilc llc ~-c~nai~lc t l  motlcst in his clainl.; for tlie nmlogra])h Ile 
consitleretl its consolitlation of knowlcclgc his duty as n scholai-. 

I;~-om ti~ile to tinic Jones contril)utetl to 1-211-ious 1)oolcs ant1 
reviews. 

Professor L h l  had written several of the reviews of physio- 
logical chemistry for (huld ' s  Lin~er ican \'ear-L3ool< of ;Iletlicine 
ant1 St~rgery  and from ~cjoo to 1005 Walter Jones and Reid 
I lmit together tool; o\.er this lal)orio~ls t111ty. 'I'hese sevien-s 
\WI-e occasionally punctmtetl ~v i th  spicy rcnlarlei. I<xan~ples : 

"llorner 's  tliscovery of two isomeric fol-ins o f  cystin as hytli-o- 
Iytic products of horn may furnish food for reflection to the 
artists n.ho are accustomed to draw pictures of the protcid molc- 
culc without giving the sulphur atom any consideration." 

"Tiy a ctu-ious mixture of gootl clirniic argument ant1 un- 
\vnrrantetl ;~ssuniption, tlie author? (STencki and Zaleski) arrive 
at  an apl)alling structure formula for hemin." 

"The discovery of an ;tnalytic niethotl always marks an epoch 
in cllemical tlevelopnicnt. . . . I ; i d ~ e r  no\\- introduces a methot1 
o f  sel)aratiiig the 11ytl1-olytic ~ m ~ t l u c t s  of proteitls . . ." (Fisclier's 
fa~i ious  ester methotl tlescril)etl at  Icngth). 

r 7 I he yearly cornnlents on the tlevelol)ing laiowletlgc of epine- 
~)lirine, in which Abel kept the Icatl, are cspccially interesting and 
Ilistorically important. 

The following hildiography of JValter Jones's scientific work 
is, I I~elieve, co~nplete except possibly the list of minor notices. 
Its order confornls in sequence to the n~un l~e r ing  discoverctl in 
Joncs's own, incomplete set of reprints and it contains titles 
not i(31uld in Jones's liit of his pal)erj,-the only document per- 
taining to hi5 scientific work that n n s  Fount1 among hic, effects 
after hi5 death. 
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