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* 
Registration and Meetings: The John Marshall Hotel. 

Tuesday Morning, December 28, 1937· 

10:30 A.M. Address of Welcome. 1. A. Updike, Chairman, Vir" 
ginia Section. 

10:45 A.M. Response. Frank C. Whitmore, President-Elect, 
American Chemical Society. 

11 :00 A.M. Chemistry of Thiamin. R. R. Williams. 

Tuesday Afternoon 

2:00 P.M. Chemistry of the Saponins. C. R. Noller. 

3:00 P.M. The Structure of Gossypol. Roger Adams. 

4:00 P.M. Natural Tannins. Alfred Russell. 
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Tuesday Evening 

7:30 P.M. A Symposium on the Application of Micro and Semi­
micro Methods to Organic Research. 

(2) 

(3) 

(4) 

(5 ) 

(6) 

Alsoph H. Corwin, Chairman; Lyman C. Craig; 
Walter R. Kirner. 

"The Teaching of Small Scale Technique to Freshmen:' 
David Harker and D. V. Sickman. 

"Micro Qualital!ive Elementary Analysis." H. K. Alber .. 

"Micro Analytical Technique as an Aid to the Organic­
Chemist." W. R. Kirner. 

"The Micro Determination of Carbon and Hydrogen." 
Alsoph H. Corwin. 

"Micro Distillation Apparatus and Technique." Lyman 
C. Craig. 

"Chromatographic Methods in the Small Scale Purification 
of Organic Compounds." Nathan 1. Drake. 

During the Symposium ap. exhihit of micro and semi-micro 
apparatus will be on display. 

Wednesday Morning, December 29,1937 

9:00 A.M. Pentaarylethanes. W. E. Bachmann. 

10:00 A.M. Organosodium Reagents in the Wurtz Reaction. 
A. A. Morton. 

11 :00 A.M. Pyrolysis of Ethers and Esters. C. D. Hurd. 

, . 
} r (j "J} 



'Wednesday Afternoon 

2 :00 P.M. Novel Reactions of Certain Types of Esters with 
Sodium Alkoxides. S. M. McElvain. 

3:00 P.M. The Michael Condensation. Ralph Connor. 

4:00 P.M. The Reactions between Metallic Enolates and Sub, 
stituted Quinones. 1. 1. Smith. 

W~dnesday Evening 

6:30 P.M. Dinner-lriformaf-Included in Registration Fee, 
Admission by tkket. 

8:00 P.M. Protein Structure in Relation to Biological Problems, 
Max Bergmann. 

Thursday Morning, December 3D, 1937 

9:00 AM. Studies in the Synthesis of Compounds with Narcotic 
. and Analgesic Action. Erich Mosettig. 

10:00 AM. The" Wagner-Meerweiri Rearrangement. :Paul D. 
Bartlett. 

11,:00 AM. Aliphatic Fluorides. k 1. Henne. 

Thursday Afternoon 

2 :00 P.M. Syntheses from Naturai Gas Hydrocarbons. H. B. 
Haas. 

3:00 P.M. The Behavior of Carbohydrates in Alkalin.e Solu­
tion. Wm. 1. Evans. 

J 4:00 P.M. Adjournment. r-

57:1330 
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The Virginia Section of the American Chemical Society is acting 

as host for the Symposium. 

GENERAL COMMITTEE-W. Catesby Jones, Chairman; Dr. Sidney 
S. Negus; Dr. Lyndon F. Small. 

REGISTRATION-Rodney C. Berry. 

INFORMATION-James W. Schofield. 

HOTEL--L. W. Himmler. 

MEETING FACILITIES-A. 1. Whitenfish. 

MICRO-CHEMICAL EXHIBIT-Thomas Garber. 

DINNER-Page Hudson. 

PHOTOGRAPHIC-Foley F. Smith. 

Division of Organic Chemistry 

The plans and program of the Organic Chemistry Symposium have 
been developed by the Executive Committees of the Orgat\ic Division 
who have served during the past two years. 

1935-36 1936-37 1937-38 

Chairman Henry Gilman L. C. Raiford Lyndon F. Small 

Secretary R. L. Shriner R. L. Shriner R. L. Shriner 

C. E. Boord Homer Adkins Homer Adkins 

A. J. Hill C. E. Boord L. F. Fieser 

J. R. Johnson Henry Gilman L. C. Raiford 
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An Invitation to Organic Chemists who are not members of 
the Division of Organic Chemistry 

The Executive Committee of the Division of Organic Chemistry 
extends to you a cordial invitation to become a regular member of the 
division. 

Each of the divisions of the Amerkan Chemical Society serves a 
field of specialization and the Organic Division endeavors to serve 
organic chemists by furthering organic chemistry. To that end, it wishes 
to have assooiated with it as many organic chemists as possible. 

The requirements for divisional membership are: (1) member­
ship in the American ChemicatSociety, (2) active interest in organic 
chemistry, and (3) payment of annual dues of $1.00. These dues are 
used to pay the expenses involved in the activities of the division which 
are: 

1. Mailing of notices and forms for the presentation of papers at 
the Spring and Fan Meetings of the A.C.S. 

2. Lithoprinting and distributing to members abstracts of the 
papers to be presented, in advance of the national meetings. 

3. Arranging for National Symposia on organic chemistry. These 
are held every two years and the speakers and program are de­
termined by tne meml>ers of tne Organic Division. 

4. Furthering and promoting policies which make for the ad­
vancement of organic chemistry. 

I hope that you, as an organic chemist, are interested in these ac­
t:ivities and will join the division by signing the form below and mail­
ing it to me. 

Cordially yours, 

:g. L. SHRINER, Secretary-Treasurer. 
Department of Chemistry 

University of Illinois 
Urbana, Illinois 



CEHMISTRY OF THIAMIN. 
R.R.Williams 

C12Hle~40sCi2 +- Na2so3 -CeH9N3S03 '+ CeH9NSO + 2NaCI 
VITAMIN I 11 

H20 } ----- H2 S04 
A SULFONIC GROUP IS, PRESENT 
MARKING ORIGINAL POINT OF 

Na OH ATTACHMENT TO THIAZOLE 
- H2 S03 

~. ~1te a~eavage and resuJ.ting sullonicacid:S,.; 
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2. UJ.travio~et absorption 
or amino suLfonia aoid. 

5. Ul.travio~et absorption 
or alkylated 6 amino 
pyrimidines. 
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CHEMISTRY OF THE SAPONINS 

C.R.NOLLER 
Crystallin, Saponin. of Known Composition 

Hydrolytic Product. 
Name Source Aglycone Sucars 

Tigonin Digitalis Tigo5enin 2 Glucose 
lanata 2 Galactose 

Xylose 

Dig1tonin DigitaUs DigitogeI\in 2 Glucose 
purpurea 2 Galactose 

Xylose 

Parlll1n Smilax medica Sarsasapogenin 2 Glucose 
(Parigenin) Rhamnose 

-
Amolonin Chlorogalum Tigogenin 3 Glucose 

pomeridianum Galactose 
2 Rha.'1U1ose 

<(-Reder1n Heder.. helix Hederagenin Arabinose 
Rhamnose 

Cycla:n1n Cycla:nen Cycle.!lliretin 3 G1u'cose 
europaeum 2 Arabinose 

Solanin-t Solanu.'ll Solanidin-t Glucose 
tuberosu."I1 :Jalectose 

~hmnno!3c 

Steroid Sapogenin!! 

I 
3mpirical ';"nctional GrOU09 I 

I 
Name Sources Formula 

Hydroxy OxidiC' )ouble 
-'2zYlZen :,onds 

rlgogen1n D. purpurea (Foxglove) 

I C27H4403 1 2 0 C. pomer1d1anwn (hnole) 
I 

J1togen1n D. purpureH 
C27 n4404 2 2 ° I D. german1cum. 

_. 
)1r.i to~enln D. purpurea C27n440S 3 2 0 i 
;h1ororcenln C. pomerldlarrum C27H440 4 2 2 0 

;crsasapogenln Smilax (several species) 
C27 H4403 1 2 0 

~(~~1g.n1n) (Sars,apar111a Root) 

-- -.. ---
;m11aGsnln Smilax of:flclnalls C27 H4403 1 

2 I ° f--- (Jamaica sarsaparilla) 

I 
:,olanldln-t I Solanum tuberosum C27!i430N 1 I (:ie~e~o-I 1 

(Potato) cyclic) I i 



STRUCTURE OF GOSSYPOL 

Roger Adams 

Cotton Seed 

17 

E~r------ -CHCla 
Yellow Gossyp~ (- Ether ~d Gossypol 

OsoHaoOa 

m.p. 184
0 

m.p. 1990 

m.p. :3140 

r-____ ~~ ______ _7Gossypol - Acetic Ac. 

C30HaoO.·OHaCOaH 

~ __ ~~~O~ ____ ~Anhydrogoeeypol 

+ o CaoHasO. 

~ __ 40~~~~N~a~O~H~ ____ ~ Apogossypol 
Ca 8 HSOOS 

~~A~e~O+~N~aA~e~ ____ 7 HexaacetylgossYPOl 

CsoHa40a(OOOOHs). 

I---,(:.;:O:.=:H:L.L---=-::..s..,-==-:~ Go s sypol te trameth:y'l 
ether 

CsoHas04{ OOHa) 4 

Gossypol hexamethyl 
ether 

CsoHuOa (OOHs ). 

I-~~~~~ ____ ~ D1am1nogossypol 
OsoHa.Oa{NHa)a 

~....::O'-'C'=N:::H~ ______ ~ D1an1linogossypol 
CsoHsoO.(=N-CsH6). 

~~~~ ________ -? D10xime of Gossypol 
CaoHsoO.(=N-OH)a 

~~~~~~ ____ -?H-COaH; CHaCO.H; 
(CHs)aCHCOsH 

I--"D""""""-"''''''-'1-=--____ -'7 Add1t1on compound -3HaO 
butadiene C4sH4.OS 

~~O~~i=n~HA~c~ ____ ~GossypollC Ac1d 
[C1sH1404] x 

~~H~~~~L-____ ? Hydrogossypol 
CaoHa.O• 
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THE CHEMISTRY OF THE NATURAL TAInnnS 

Alf'red Russell 

The ~orphous tannins oocur to a greater or less extent in 
practically all forms of' plant lif'e. The tannin content is usually 
much greater than that of any other single plant product =d it may 
therefore be supposed that they represent reserve, discarded or 
defensive material of some sort. 

Chemically the tannins may be divided into three groups 
according to the eff'ect obtained by boiling with dilute ~iueral 
acids. 

1. r~pside group. 
2. Diphenyl methylolid group. 
3. Phlobatannin group. 

Only a single member is known definitely to belong to the 
Depside group. Gallotannin, occurring chiefly j.n oak galls, by 
acid treatment hydrolyses to give approximately ten molecular 
eqUivalents of gallic acid and one molecular equivalent of glucose. 
To explain the fission products Roil Fischer decided that pure 
gallotannin was a penta ester of' digallic acid and glucose. Finally 
he was able to synthesise penta m-digalloylglucose (Fig. 1) through 
the steps shown. This product bore a close resemblance to natural 
gallotannin; indeed so far as comparison of wnorphous produots could 
be made the tyro Vlere identic6.l. 

One member only is known to belong to the second group. 
Ellagitannin, occurring chiefly in certain nuts and pods, by acid 
treatment converts to ellagic acid and glucose only. It may there­
fore be supposed that the tannin is a glucoside of ellagic acid 
(Fig. 2) although this is noe definitely established. 

Excepting gallotannin and ellagitannin it seems likely that 
all other tannins are phlobatannins. By treatment with boiling 
dilute mineral acids no fission products can be isolated, but the 
tannins convert completely to amorphous water insoluble materials, 
red or brown in color. By treatment vdth fused alkali each phloba­
tannin gives a polyhydric phenol (resorcinol, pyrogallol or phloro­
glucinol) and a phenolic acid (protocatechuic or gallic). Taken 
with the fact that a phlobatannin often occurs side by side with a 
coloring matter of the benzopyran tJ~e giving, with alkali, the 
same fission products as the tannin, it is probable that phloba­
tannins are built on the benz?pyran model (Fig. 3). Phlobatannins 
are not coloring matters so that, if of the benzopyran type, they 
are most likely derived either from flavans or from flavanones, and 
it is the opinion of K. Freudenberg that each phlobatannin is a 
polymer of a corresponding polyhydroxy flavan; in one case such a 
flavan (catechin - 3:5:7:3':4'-pentahydroxy flavan) occurs along with 
a tannin (catechu tannin) (Fig. 4). 
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PENTAARYLETHANES 

Werner E. Baebmann 

Preparation of Pentaarylethanes: 

(a) 2(C6HS)3CBr + Mg ~ 2(C6HS)3C + MgBr2 

2(C6HS)3C + Mg + MgBr2 ~ 2(C6HS)3Cl:MgBr 

(C6HS)3CMgBr + (C6HS)~HBr ~ (C6HS)3C-CH(C6HS)2 + MgBr2 

(b) (C6HS)3COCH3 + 2Na ~ (C6HS)3C.Na + NaOCH3 

(C6HS)3CNa + (C6Hs)~HBr ... (C6HS)3C-CH(C6HS)2 + NaBr 

Properties of Pentaarylethanes: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

R3C- CHR2 + 2HI ... R3CH + R2CH2 + 12 
(In hot AcOH) 

R3C-CHR2 + Br2 ... RiCBr + R2CHBr 
(70-J.OOC

) 

R3C- CHR2 + 12 ... 113CI + R~HI 
(70-100°) 

R3C-CHR2 + 02 ... R3C-O-0-CHR2 (90-95%) 
(70-100°) and R3C-0~O-~R3 (5-10,%) 

~C-CHR2 ~ R~H-CHR2 + dec. products of R3C 
(In ethyl benzoate, 213°) 

R3C- CHR2 ~ R3C- + - CHR2 

Temperature at Which Color DeveJ.ops 
(Solvent: Ethyl benzoate) . 

·Pentaaryl ethane Temp., DC 

(C6H5C6H4>3C-CH(C6H4C6H5)2 7J. 

(C6H5C6H4)3C-CH(C6H5) (C6H4C6H5) 78 

(C6HSC6H4)3C-CH(C6HS)2 81 

(C6H5C6H4) 2(C6H5 )C-CH(C6H5)2 83 

(C6H5)3C- CH(C6H5) (Cl0H7) 85 

(C6H5C6H4) (C6H5) 2O-CH(C6HS) 2 88 

(C6H5)3C-CH(C6HS) (C6H4C6H5) 92 



ORGAN080DIUll ~GENT8 IN THE 
WURTZ REACTION 

A. A. !lorton 

Reaotion in the autoolave. 

35 

OSHl1Cl} Na 
CPa , 

Pet. ether) 
or be:t:lzene 

CSHl1COONa, C.Hl0(COONa)., 
(COONa)II,.NaaCOa , 0, CSH1 0• 
e.Hla, Cl0H.II, NaCl. 

Under high pressure ot carbon'dioxide the yields ot 
oxalio and carbonioaoids inorease. 
At low pressures the Wurtz reaotion may predominate. 

AUT'OCLAVE FOR ~. PRtsDCt or 
- CAR8C»I OIOXIDE 

1 140 I-H-f->rr----;f+----'<+___� 

~ 12' H-1'-----tp.._+-tl-___I 

~ 100 I-+-R--fr---f,l~+---j 
'!l 
i!! 
~ 50~~-~~_+-~___I '" 1------j-4lH--4 

"!-, -+-r.-JOin-;i,,;--t. '''!-, --!~'---,""20--'!'JO 
II9ICDfTYIO.I"'IIIOCIt~ 
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TBE PYROLYSIS OJ' ETHERS .AliD ESTEllB 

Oharles D. HUrd 

( ,A) 
,A. prepared direotly 
B. prepared by rearrangemen~ 

Ozonolysis. J.,A.O.8 •• 59. 107 (1937) 
,A ~ 06Ht!CHO. only.... -
B ~ HOHO. only 

IIII11W 

yielded 
no 

;;;:; ,.-", 



~ve/ f(e(l~f"tQns Qr Cer1i:iin Types 
Sod/um AI/foxlltes. 

S.M. McElvain. 
RCOONq R to (lIz co It 

PhC()()c,1Ir6v+-Na OC, .. :H-,(If)-" 
(Up) (I.O) 

Gue.rbe-t- reac+;on : 

CH7 0H (0,18) 
PhCHzOCOPh (o.o/?) 
NO~q5 

PhCOOH(O.90) n- ~1(701l(/.57) 

PhCOOCHZCHCH.3 (O;Z4) CH;,CI{CH:zOH 
(lHz):t,C!I,3 CH~(CII~).... (o.O"!> 

PhCOOCHP,", 
CllzCH.3 (0.3 1) P/'ClIOJ.lC~o&(o.;eo) 

~hCOCHzC"3(O.Ob) flICl/zoCOf'h(f.raCt!.) 

. ('0 (1.07) 
Ifesldue: 8% o';we/9hrofreqd:,,'J "snu-

Ct-/~CHr.CllzOH of' CII3cH .. CIfz.ol/a --j> NaOH -I- C"~CIlr.CIl2.("JI(f//3)cilzOH 

Ttschlsche.nXo n!Qchons (fcrtYtfr<:i ",,,d rever.7e) : 

PhCOOCHzR. ~ /Cello -r r>hCHO~ IikoOCII;tph. 

# ~ 
/icoocl/zR, Plic/l,eoCOPh 



52 
THE MICHAEL CONDEUSATION 

by Ralph Connor 

-6=t-Ll sec. amine) -~1-6HLl 
+ or NaOR 

Lz-9H.-L3 LZ- -L3 

Ll = -COR, -COOR, -NOZ, -S02R, -CN, -CONHZ 
LZ and L3 = same groups as Ll and -CHO. One may be C6H5-' 

If one is -COR or -N02 sometimes other may be H or R. 

CH3CH=C(COOC 2H5 )2 
+ 

CH2 (COOC 2H5)2 

CH2BrCHBrCOOC2H5 
+ 

CH 2 (COOC 2H5) 2 

CH2=CBrCOOC 2H5 
+ 

CH2 (COOC2H5)Z 

CH2=CBrCOOCzH5 
+ 

NaCH(COOC zH5)Z 

i(H=CHCOOC 2H5 

6H(COOC 2H5)2 

RCH=CHCOOC2H5 
+ 

CHZ(COOC2H5)Z 

) 

RCH=CHCOOCZH5 

+ --CH3COCH2COOCZH5 

RfHCHZCOOC2H5 

t;:HCOCH3 
COOC ZH5 

RCHCH2COCH3 
I 
CH(COOC2H5)Z 

RCH=CHCOCH3 
+ ---I> 

CH 2 (COOC2H5)Z 

CH2=t;:COOC2H5 
OH (COOC 2H5) 2 

(expected) 

Na 
. CHzCBrCOOC ZH5 

!H(COOCZH5) Z 
J.CZH50H 

CHZCHBrCOOC ZH 5 
I + NaOCzH 5 CH(COOCZH5)Z 

~CHZ-C~ 
RCB ...... CH2 

'CH-CO 
COOCZH5 

H 
/CH2-C~ 

RCH ~CH 
'C =COH 

COOCZH5 

C6H5CH=CHCOC6H5 C6H5CHCHZCOC6H5 . I --+ + .~ 

CH3COCHZCOOCZH5 9HCOCH3 
COOC ZH5 
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REACTIONS BETWEEN METALLIC ENOLATES AND SUBSTITUTED 

QUINONES 

o 
Ii 

~O~ 
o 

LEE IRVIN SMITH 

o 
1/ 

(CzHsOOC)zHC 0' 
----~> Cl 

o 

stie~litz, Aa. Gile .. J. 12. 58 (1891) 

o 0 
If II 

(X) ~~ ---"-) (X) 
o 0 

Liebermann, Ber. 52, 262 (1897) 

o 0 
II ,I 

(JUl ~i ---~> OU 

Br 
CH(GOOCzHs):a 

2 GioH12O:a + CHz(COOCzHs)z Cl#lS9s + C2 HsOH 

Duroquinone Malonic ester fff I 
~

a HX· 
C6HS ONa 

in Cslie 
Primary Product AcGl 

Red sodiUJ1 compound 
+ )CGl o . HydroqUnone 

(From air 1icCl. cetyl derivative 
,J., of product 

Diace-tate 
OAc 

HaC A CHs 
HaC V CHa 

OAc 

When ethanol is used as the solvent, much of 
the quinone is polymerized to a dimer which is very. 
difficult to separate from the malonic ester 
addition product. 
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PROTEIN STRUCTURE IN BELA-TION TO BIOLOGICAL PROB:LEMS 

Max Bergmann 

lienel·&.]. l"o~·lllula of Amino Acids 

R 

General Formula of Proteins (E. Fischer) 

RS 
I 

NH2 ·CH.CO- HH ·CH·CO- NE·CR· CO HR·CH·CO- NR·CH·COOH 

(~, ~J RS' etc. = Side chains) 

A protein consisting of 50 amino acid residues (among 

them 18 of different nature) can give rise to the existence 

of l.28 x 1027 different proteins (E. Fischer). 

SLIDE II 

Proteolytic Enzymes 

Enzyme SUbstrate 

Proteinases Pepsin 

Trypsin 

Chymotrypsin 
High molecular proteins 

Cathepsin 

Papain 

Bromelin 

Polypeptidases Carboxy-polypeptidase -CO+NE'CHR.COOH 

Amino-polypeptidase 
; 

~ .CHR.CO:- NH-

Dipeptidase ~ ·CHR.CO+lIH'CHR' 'COOH 
. I 
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STUDIES IN THE SYNTHESIS OF COllPOUHDS 
WITH IiARCOTIC Aml ANALGE:lIC ACTIOll 

Oij' H , 

H H~ .. 

Erioh llosettig 

H, 

HolkyL,hn, ....... rplo'''l 
,,,,,u'lidUauoMt) 



THE WAGNER-MEERV."EIN REARRANGEMENT 

By Paul D. Bartlett and Irving P8ckel 

79 

The most studied case of this rearrangement (Ileerwein and van mster, 
Ber., ~ 2506 (1922)): 

CHa CH3 

1/ I C1 
C~ 

Haf--iCS:r HaC-t--CH ----I-
I CH3 COH3 1 + HCl 

~ 
CH3 CCH3 

H,.c"",,-I CH,. ~c~j /~ 
CY CH 

Camphene Camphene Hydrochloride 

IT 
fH3 r /C"""- H / ~ /C1 

Hal I )( --...,. H-C ~ 
CH3 CCH3 / Cl -- "jCH3 CCH3 1 

Ha~ /CHa H:aC"""-b~CH2 
,H 

Bo:rnyl Chloride Isobornyl Chloride 

Meerwein and van mster established that: 

1. It is the chloride which rearranges, and the rearrangement is 
strictly reversible. 

2. The rearrangement is favored by ionizing solvents, and is ex­
tremely slow in ether or pyridine. 

:3. The rearrangement is catalyzed by hydrogen chloride and by the 
chlorides of iron, mercury, tin, Blld antimony. 

4. Isobornyl chloride comes easily into equilibrium with camphene 
hydrochloride, but only drastic conditions 1dll bring it into 
equilibrium with its geometrical isomer, bornyl chloride. 

Ionic meohBllism proposed by Meerwein and VBll Eolster: 

01 + 

Camphenyl Ion 

rapid H 
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FLUORINATION METHODS 
Albert L. Henne 

1. Dlf2ECT ACTION OF FLUORINE ON 

A. CAI2BON 

B. Hv DI20CARB ON.5 

C OQGANIC SUB5TANCE,s 

II. ADDITION OF HF TO 

A. [THYLENIC SUBSTANCE.5 

B. ACETYLENIC SUBSTANCES 

ill. ESTEI2IFICATION OF AN ALCOHOL WITH HF 

TIl. INTEQACTION OF AN OQGANIC HALIDE 012 

.sULFATE WITH AN tNOQGANIC FLUOR-IDE 

MezS04} 
0r2 + KF 

Acel 

{

A9 F 
12 Br + Hg F 

. Hg Fz 

AcCl + SbFg 

{

MeF + K~S04 
- 012 

AcF + KCl 

[

A9 Br 
QF + HgBr 

HgBrz 

- g'~(CIF --~I)C fz 

- ...... Ac F + 5b(l;7 
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CONV£''1SION OF NITROPiJtiU'''FINS TO ~OIC "CIDS ,Jill NITROAIK;;NOIS 

H. B. Has,,, 

Prior Work 

Autho't's Ni troparaffin ;"cids Products 
Victor Meyer 

students 
bl1d EtN02 H2SO4 MeG02H + (NH3 0H) z80 4 

Preibish MeN02 H2SO4 CO + (NH3OH);;S04 
Mel'nikov li!eN'°2 H2SO4 CO, CO 2 , (NH3 0H) ZS04, 

(NH4 )z804 Meyer 8:. Locher MeN0 2 HCl HCOzH NH3 0RCl 
EtNOz HCl MeCOzH NH3 0HCl 
PrNOz HCl EtCOzH NH3 0HCl Geuther ::tN02 H3P03 MeCJzH NH4HzP04 ;'1erner EtH02 H;,P03 MeCOzH NH2 0R salt 
EtNOz HZS04 MeCOzH NEz OR salt 
EtH02 HCl MeCOzH !\'HzOH salt 
EtNOz HZS03 MeCOzH NHzOH Slilt Demole isoPr'C(HOH) 'NOz HzS0 4 CH3 ' CH( CH3 )"COzH + HzO Zublin BuN°z HCl PrCOzH Henry 0zN' (CHz );,' eN HCl Succinic acid 

Gabriel & Koppe CsHo' CHzNOz HCl CeHs'COzR 
Viorstall nCSHll . CHzNOz HGI nCSHll . COzH 

nCeH13'CHzNOz HCl, nCSHH • C02H + NHzOH 
HZS04 sRlts 

nC7H15'CHzNOz HCl nC7H1S 'COzH + NHzOH 
salts 

nCSH17'CHzNOz HCl nCsHn'COzH + NHzOH 
salts 

2. Method of Julalysis of Reaction Mixtures, e.g., from PrNOz 

Steam Dis/tillation 

[ Distillate Residuel 

EtC0 2 H titrated using neutral 
red. 
PrNO:;: treated with excess 
NaOH and back-titrated with 
thymolpthalein. 

3. Reaction Mechanism 

+ 
NH3 0H determined by oxidation to 
NzO with Fe+++ and titrating with 
~04 the Fe++ thus produced. 
~ determined by distilling from 
baSic solution into standard acid 
after destroying NH;OH by means 
of Rz02 • . 

H2 S04 determined by titratiun. 

1.) R'C(KOH)OH + R + H2 0 4 RCOzH + NH;OH as suggested by Bamberger 
and Rust is definitely the last step. A 44% yield of hydroxwnic 
acid has been obtained in the present study. 



THE BElU.VIOR OF CARBOHYDRATES m ALKALINE SOLUEIONS 

.b7 11m. Ll.0Jd XYlma 

The Beha:Vior of .carbohTdratu in Alkalme Solut1ollf 

I. Rearrangements 

la. Mutarotation. 
2a. Formation or other ell.l'boby~lltoll • 

. :5 •• Formation o~ hypothet1eal eugar enedlols. 
4 •• Formation o~ saoehar1n1o ac1d.a. 

II. Polymer1ffatlon to other Carbohydrattts 

1&. Glycol aldehyde --+ Tetrose. 
2a-'. Glyoer1o aldehydo ---. Fructose 

Ill. Dearadat10n 
la. Fragmentation of earbon chain. 
28.. Formation of acid,,· 

'" - - , 

f- ,d~_I.J I I " 
'\"'"'"'\ III -- "TFc",CAC'~ tt ~-r--t-t-
'~" 'R~ ~ " .... - ct-FRucTosE • - 'fl=- O·G'VCO$£ }_'SOO 

.... _- d.MAN~OSE I . 

Lli t-I or. _+ + 
Ilili 

'" .-h I 
0 , , 3 4 S 6 7 8 

C-? 

3 

alkali nor.al1 CD 

~~ I 

.las _ I 
~ .' . "{;!~~c~~~~lu1°se 
J :.: -.~ 1.~·~·~~J~:~~1~e~~:~~I~~5~~m: --'i 
~ . ;"f3-d-Glucose Pentaacetate 

i 0....' !: Lac~lc ~cid ; 
..J I obtained at. 50°C 
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