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Introduction 

Diketene is widely used in synthetic 
organic chemistry, especially for the 
preparation of acetoacetates and 
heterocycles. The extreme reactivity of 
diketene, along with its lachrymatory 
nature and instability to room temperature 
storage, make diketene inconvenient to 
use. Unfortunately, few alternatives are 
available. 

Diketene reacts with acetone to form a 
1:1 adduct, 2,2,6-trimethyi-4H-1 ,3-dloxin-4-
one (1), 1 in excellent yield.2.3 This 
dioxinone (l) is a nonlachrymatory liquid 
which can be safely and conveniently 
handled at room temperature, and which 
can often be used in place of diketene. 
Furthermore, dioxinone 1 can also be used 
for the preparation of a vanety of 
compounds not accessible from diketene. 

Chem No. 50157 
2,2,6-Tr1methyi-4H-1 ,3-dloxln-4-one 

CAS Registry Number: 5394-63-8 
Typical Assay: 97% min 
Boiling Range: 65-67·c 0.2 Torr (typical) 
Density (20.C): 1.09 g cml 
Synonyms: Diketene-acetone Adduct; TKO 
List Price: $15.50.500 g 
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The incorporation of the elements of diketene into pigment, pharmaceutical, and 
agricultural chemicals is an important area of synthetic chemistry. In cooperation 
with Eastman Chemicals Division. Kingsport, Tennessee, we are pleased to announce 
the availability of 2,2,6-trimethyi-4H-1,3-dioxin-4-one, a versatile synthetic organic 
intermediate that can often be used in place of diketene. but which is much more 
convenient to store and handle. In addition, 2.2,6-trimethyi-4H-1,3-dioxin-4-one has a 
unique chemistry and can therefore be used to prepare new compounds not possible 
with diketenc. As illustrated in the accompanying article, reactions of this dioxinone 
normally requ1re no catalyst. proceed m h1gh yteld, and provide high-purity products. 
Acetone is the only by-product when used for acetoacetylation and cyc/oaddition 
reactions. Whatever your needs, we assure rapid delivery of either laboratory or 
industrial quantities. and at a very attractive price. Our 500-gram offering of 2,2,6-
trimethyi-4H-1,3-<Iioxin-4-one is available directly from your local dealer. Please direct 
all custom-size inquiries to (716) 724-4879. 

For Research and Development Purposes Only 
This article describes the chemistry of the 

diketene, acetone adduct (1 ), a compound 
which is expected to become a very important synthetic 
organic intermediate in coming years. 

The acetylketene (2) generated by the pyrolysis of dioxinone 1 
rapidly acetoacetylates alcohols and phenols in excellent yield -
(Fig. 2).5 These acetoacetylations are usually run either neat 
(120-140•C) or in refluxing xylenes; the reactions are stoichiometric 
and require no catalyst. Product qual ity is generally excellent if the 
acetone is efficiently removed from the reaction mixture. 

Acetoacetylatlon Reactions 

The diketenejacetone adduct (!) is frequently referred to as a 
diketene equivalent because of its exceptional abi lity to 
acetoacetylate a variety of nucleophiles. At temperatures above 
100"C, dioxinone l decomposes via a retro Diels-Alder process to 
yield acetone and acetylketene (f).4 
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As expected, the acetylketene generated via pyrolysis of 
dioxinone 1 is extremely reactive and therefore excellent for 
acetoacetylating hindered alcohols and for peracetoacetylating 
polyols. Glucose, which cannot be pentaacetoacetylated with 
diketene, is fully acetoacetylated with dioxinone 1.6 

Because of the reactivity of acetylketene, acetoacetylations with 
dioxinone 1 are not selective and would not generally be indicated 
for use when only one of several hydroxyl groups is to be 
functionalized. 

Thiophenols are also smoothly acetoacetylated in good yield 
(Fig. 3). 
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Dioxinone 1 acetoacetylates amines, both aliphatic and aromatic,5 

and is the reagent of choice for acetoacetylating amides (Fig. 4).7 

Primary aliphatic amines are best acetoacetylated in refluxing 
toluene; the lower temperature lengthens the reaction time, but 
also dramatically reduces side reactions such as enamine formation. 
Although p-nitroaniline and diketene do not react in the absence of 
a catalyst, p-ni troacetoacetanilide is easily prepared from 1 without 
any catalyst. -
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Fig . 4 

Preparation of Heterocycles from Dloxlnone ~ 

The elevated temperatures used for acetoacetylation with dioxinone 
1 often result in spontaneous cycl ization of intermediate 
acetoacetates to provide heterocycles, as seen in the preparation of 
6-methyluraci l @ from dioxinone ! and urea (Fig. 5).7 
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Dioxinone l also reacts with 3-anilinocrotonanilide (4) to provide 
the 4-pyridone 5 (Fig. 6);8 several other 3-aminocrotonates and 
P-aminoenones also give 4-pyridones in a similar manner.9 In the 
preparation of 5, the yield was greatly improved by adding an 
additional equivalent of dioxinone l to remove water from the 

2 

reaction. Dioxinone 1 reacts with water to form acetoacetic acid, 
which rapidly decomlx>ses into acetone and carbon dioxide. 
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Dioxinone l reacts with N-morpholino-1-cyclohexene to provide 
the chromone§ in good yield (Fig. 7).9 
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In another type of heterocyclization reaction, the acetylketene 
undergoes a 14 + 2] cycloaddition reaction. The simplest example 
of such a reaction is the formation of dehydroacetic acid (7) via 
dimerization of acetylketene (Pig. 8). 10 This is an interesting 
example of a reaction in which two reactive intermediates combine 
to provide a single product in excellent yield. 
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Dioxinone 1 via acetylketene, also reacts with ketene acetals and 
vinyl ethers at elevated temperatures to afford the corresponding 
dihydropyrones (§) and pyrones (~), respectively (Fig. 9).9 

Tetramethoxyethylene affords a dihydropyrone derivative (10) upon 
reaction with l ·4c -
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Dioxinone 1 reacts with simple carbonyl compounds such as 
cyclohexanone to afford new dioxinones (Pig. 10}, providing further 
evidence for a reversible thennal dissociation of 1 into acetylketene 
and acetone. Dioxinone !lis much less labile than 1 and is stable 
at temperatures in excess of 150"C."' The more highly enolized 
2,4-pentanedione reacts with 1 to fonn two products, resulting from 
both cycloaddition with the carbonyl group (12} and with the vinyl 
alcohol (13}.9 -
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lmines also react with dioxinone 1 and yield 1,3-oxazin-4-ones as 
the major product (Fig. 11}.11 Temperature control is important in 
these reactions, since some of the product oxazinones are unstable 
under the reaction conditions. 
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Oxazine derivatives can also be prepared by the reaction of 
dioxinone l with isocyanates, cyanates, and cyanamides (Fig. 12).12 
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Dioxinone 1 also reacts with pyridinium or isoquinolinium ylides 
to provide either new ylides or fused heterocycles (Fig. 13)_13 

Fig. 13 
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other Reactions of DloxJnone 1 

Not all reactions of dioxinone l involve thennal processes and 
acetylketene. Dioxinone 1 is expected to become valuable as a 
protected fJ-keto ester, aS illustrated below: 

Dioxinone 1 is readily halogenated at either the 5-position14 or 
on the 6-methyl group (Fig. 14)_15 

Fig. 14 

These halogenated dioxinones have been used for the 
preparation of 2-haloacetoacetate esters (Fig. 15) and for the 
synthesis of acyl tetramic adds such as 14. 
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Finally, dioxinone 1 undergoes photocycloaddition reactions in 
good yield (Fig. 16}, and the resulting cyclobutanones can be fully 
converted into cyclohexenones.16 
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Fig. 16 

Conclusion 
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The diketene-acetone adduct, 2,2,6-trtmethyi-4H-1 ,3-dloxin-4-one 
(1), is a versatile synthetic reagent, useful for a variety of 
acetoacetylation and cycloaddition reactions as well as a protected 
fJ-keto ester. 
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Are you planning to attend the 188th ACS National Meeting and Exposition? We invite 
you to visit us at the exhibit hall. We will be on hand to talk about 

• The new products appearing in this issue of 
the Bulletin, including Chern No. 50157 
2,2,6-Trimethyi-4H-1,3-dloxln-4-one. 

• KODAK White Renectance Coating and 
White Renectance Standard 

• Laser dyes and other products for the 
laser spectroscopist 

• Kodak products for ion pair chromatography 

• The KODAVUETM Electrophoresis 
Visualization Kit 

• The more than 4200 KODAK Laboratory 
and Specialty Chemicals 
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EAGE 
Chem No. C8683 

Azure B (Cert.) 

AI.YSIS 

H,C~n:nNHCH,·CI 
H,c" 

CAS Registry Number: 2150-35-8 
Color Index Number: Cl 52010 
List Price: $48.60 10 g 

P. C. Ramappa and A N. Nayak, Analyst 
108, 966(1983), recently developed a 
procedure that employs Azure 8 for the 
spectrophotometric determination of 
saccharin in soft drinks and 
pharmaceuticals. Azure B reacts 
instantaneously and quantitatively with 
saccharin in disodium hydrogen 
orthophosphate-citric acid buffer at room 
temperature to give a blue reaction 
product Once the reaction product is 
extracted into chloroform, it can then be 
measured spectrophotometrically. Beer's 
law is valid over the concentration range 
2-68 ug ml 1 and the molar absorptivity is 
2.4 X 103 I mol 1 em 1• The Azure B 
method is simple, accurate, requires no 
costly equipment, and can easily be 
automated. What's more, the color of the 
chloroform extract shows no loss of 
absorbance upon stand ing for 70 hours. 



Amyta se Assay stain 
Chem No. 18092 

DRIMARENE RED Z 28 
Cl N=<. 

Clv NaOJS 

Cl _;y:N-No 
NaO,S~SOlNa 

CAS Registry Number: 15792-41-3 
Assay (by LLC): 95% min 
Synonyms: C.l. 18155; Reactone Red 28; 
Reactive Red 17 
Price: $23.85 25 g 
In alkaline solution, Drimarene Red Z 28 
binds quantitatively to amylopectin. The 
resulting dyed amylopectin has been used 
by Babson l.2 and othersl-5 as an effective 
substrate for the colorimetric assay of 
amylase in serum and urine. Once the clear 
red solution of dyed amylopectin is 
buffered and diluted to a standard 
concentration, it can be preserved 
indefinitely by lyophilization. The assay 
procedure is as follows2: 0.2 mL serum is 
added to I mL substrate at 37"C. Following 
incubation for 10 minutes, 5 mL of 
alcoholic tannic acid is added and the 
mixture centrifuged. Absorbance of the 
supernatant solution is measured at 
540 nm and is a linear function of amylase 
activity. 

Tauschel and Rudolph6 have recently 
used Drimarene Red Z 28-amylopectin as a 
substrate for determining :t-amylase by 
radial di ffusion in substrate-containing 
agarose gels. The method permits 
:t-amylase to be determined without the 
need for sample dilution or pretreatment. 
Analysis can be performed at any 
temperature between 4 and 45"C. 

8osterling and Engei7.8 reported the use 
of Drimarene Red Z 28 as a fluorescent 
label for kinetic and equilibrium studies of 
protein associations. Proteins studied were 
!X-chymotrypsin and basic pancreatic trypsin 
inhibitor. The study concludes that 
Drimarene Red Z 28 is an effective 
fluorescent label for protein kinetic and 
equil ibrium studies because its use does 
not seriously alter the kinetic constants of 
complex formation. 
I. A. L Babson. N. M. Kleinman, and R. E. 

t-1egraw, Clin. Chern. 14(8), 802(1968). 
2. A. L Babson, S. A. Tenney, and R. E. t-1egraw. 

Clin. Chern. 16(1), 39(1970). 
3. H. i\klercreutz, H. J. Salmi, K. Soininen, and 

~1. Harkonen, Clin. Chirn. Acta, 43, 187(1973). 
4. K. Y. Chung, R. tot. Sinha, and J. A. Trew. Clin. 

Chern. 17(2), 89(1971). 
5. J. A. Knight, S. Anderson, and J. M. Rawle, 

Clin. Chern. 17(10), 1074(1971). 
6. II.-D. Tauschel and C. Rudolph, Anal. 

Biochern. 120, 262(1982). 
7. B. Bosterling, J. Engel, A Steinmann, and H. 

J. Schramm, H.- Seyler's Z. Phys. Chern. 357, 
1283( 1976). 

8. B. Bosterling and J. Engel, H.-Seyler's Z. Phys. 
Chern. 357. 1297(1976). 

NEW PRODUCTS 
FROM KODAK LABORATORY CHEMICALS 

The new products listed on this page are available directly from your local dealer. 
Prices are suggested prices only. Consult the dealer for current price information. 

Chem No. 51332 
Lanolin, Anhydrous 

CAS Registry Number: 8006-54.{) 
Iodine Value: 18 to 36 
Water Content (by Karl Fischer): 0.25% 
max 
Price: $12.30/ 500 g; $24.50/ 2.5 kg 

Wool fat. 

POLYMER STABILIZER! 
Chem No. 6750 

Phenytphosphlnlc Acid 

0 

O P- OH 

H 

CAS Registry Number: 1779-48-2 
Assay (by Titration): 97% min 
Phenylphosphonic Acid Content: 3.0% 
max 
Melting Point 84"C (l it) 
Synonym: 8enzenephosphinic acid 
Price: $58.55/500 g 

Thermal and oxidative stabilizer for 
polyamides and other polymers; 
intermediate for metallic sal t formation; 
accelerator for organic peroxide catalysts; 
reagent for preparation of substituted 
phenylphosphinic acids and 
phenylphosphine oxides. 

POLYMER STABILIZER! 
Chem No. 52444 

Phenytphosphlnlc Acid Sodium Salt 
(50~ Aqueous Solution) 

0 

0~-0Na 
H 

CAS Registry Number: 4297-95-4 
Assay (by Titration): 46.0% min 
Price: $32.95/500 g 

Thermal and oxidative stabilizer for 
polyamides and other polymers. 

DEHYDROGENATION REAGENT! 
Chem No. 52335 

Phenytselenlum Bromide 

~H5Se8r 
CAS Registry Number: 34837-55-3 
Assay (by Titration): 98% min 
Melting Point 62"C (lit) 
Price: $25.90/5 g; $94.90/ 25 g 
F'or Research and Development Purposes 
Only 

Reagent for the dehydrogenation of 
ketones and ester, trans-additions to 
olefins, and for the preparation of cyclic 
enones by selenoxide elimination. 

OXIDIZING AGENT! 
Chem No. 15801 

Silver Oxide 

Ag20 

CAS Registry Number: 20667-12-3 
Price: $57.85/ 25 g 

General purpose oxidizing agent 

POLYMER ADDITM! 
Chem No. 8623 

5-Sulfoisophlhollc Acid Monosodium 
Satt 

HOCX:;~COOH 

SO. Na 

CAS Registry Number: 6362-79-4 
Assay (by Titration): 98.0% min total 
acidity 
Sulfuric Acid Content 0.20% max 
Synonym: 5-Sodiosulfoisophthalic Acid 
Price: $24.00/ 500 g 

May be incorporated in to polyamide and 
polyester fibers for improving their 
dyeability and lightfastness with basic 
dyes; may be formulated into alkyd and 
oil-free thermosetting polyester coatings 
resins to render them water-(j ispersible 
without amine neutralization; 
antioxidant and flame-retardant for 
polyesters. 

BILE ACID SALT! 
Chem No. 1839 

Taurocholic Acid Sodium Satt 

Ho·· OH 

CAS Registry Number: 145-42-6 
Assay (by Titration): 98% min, corrected 
for water content 
Synonym: Sodium Taurocholate 
Price: $29.50/ 100 g 
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User of the KOD~ KH 
Chern No. 8602 

1-PHENYL-1 H-TETRAZOLE-5-THIOL 
SODIUM SALT 

Image Stabilizer 

New 5-gram Size!/ 

CAS Registry Number.15052-19-4 
List Price: $18.25/5 g 

This preservative stabilizes the nickel 
image by fonning a protective insulating 
layer over the nickel surface. Consequently, 
it is not necessary to remove the unreacted 
nickel ion from the gel prior to treatment 
Upon immersion of the gel into a solution 
of this preservative, image development 
ceases instantly. 

6 

Directions for use: After protein 
bands are developed to completion 
(15-20 minutes}, immerse the gel 
in 200 mL of a 0.1% solution of 

Reader Interest High 
for Rhodamine 123 Artic le 

In our last issue of the Bulletin, we 
featured an article by Michael J. Weiss 
and Lan Bo Chen of the Dana-Farber 
Cancer Institute and Harvard Medical 
School. Entitled "Rhodamine 123: A 
Upophillc, Cationic, Mitochondrial­
Specific, Vrtal Dye," their article dealt 
with the use of Rhodamine 123 as a 
stain for visualizing mitochondria in 
living cells as well as the recent 
discovery that it is able to reduce the 
clonal growth of carcinoma cells. 

This article has generated many 
inquiries from readers who are 
interested in discussing the article 
directly with the authors. Dr. Weiss 
and Dr. Chen are very pleased with 
the attention their article has received 
and invite readers to correspond with 
them at the following address: 

Dana 930 
Dana-Farber Cancer Institute 
44 Binney Street 
Boston, Massachusetts 02115 
Phone (617) 732-3385 

1-pheny/-1 H-tetrazo/e-5-thio/ sodium 
salt Images will remain stable 
indefinitely. This procedure may be 
used in the presence of 5% glycerol. 

Gels stabilized with this preservative 
cannot be redeveloped or bleached. 

Chern No. 8602 1-Phenyl-1JI.tetrazole-5-
thiol Sodium Salt is available from all 
dealers in KODAK Laboratory Chemicals. 
The above price is a suggested price only. 
Actual selling prices are detennined by 
the dealer. 

Kodak Laboratory and Specially 
Chemicals offers a variety of ACS 
reagent acids, bases, solvents, and 
other ACS reagent chemicals. All of 
these chemicals meet or exceed ACS 
specifications as cited In Reagent 
Chemicals, American Chemical Soc/ely 
Specifications, Sixth Edition, ACS 
Publications, Washington, D.C., 1981; 
consult this publication for actual ACS 
test methods. For sizes and prices, 
please refer to the KODAK Laboratory 
Chemicals Catalog No. 51 . Most of 
these ACS Reagent chemicals are 
also available In larger-than-catalog­
listed sizes. 

13001 Acetic Acid, Glacial 
13959 Ammonium Hydroxide 
13060 Fonnic Acid 
13061 Hydrochloric Acid 
13058 Nitric Acid 
13062 Phosphoric Acid 
13063 Sulfuric Acid 

13004 Acetic Anhydride 
13006 Acetone 
13008 Acetonitrile 
13010 Aniline 
13014 Butyl Alcohol 
13015 Carbon Tetrachloride 
13017 Chloroform 
13019 Cyclohexane 
13020 1,2-Dichloroethane 
13022 Dichloromethane 

Users of the KODAVUE Kit: 
A Word on Tracking Dyes 

Is your KODAVUE Kit sensitizer 
solution cloudy and overall sensitivity 
of the KODAVUE Kit to proteins low? 
This may be due to heating the 
protein with sample buffer that 
contains tracking dye, particularly 
bromophenol blue. The greater the 
tracking dye concentration and 
heating time, the greater the risk that 
cloudiness, or even the fonnation of a 
precipitate, will occur. We therefore 
recommend that tracking dyes not be 
added to the sample buffer and heated. 

Instead, add the tracking dye to the 
upper buffer chamber [P. H. O'Farrell, 
J. Bioi. Chern., 250, 4009(1975)] or to 
one or more of the lanes after all 
proteins samples have been loaded. 

If you continue to have a turbid 
sensitizer solution, check for the 
presence of impurities in your water 
supply. 

13023 
13024 
13025 
13026 
13041 
13027 
13028 
13029 
13030 
13031 
13032 
13033 
13034 
13035 

189 
13036 
13002 
13037 
13038 
13039 
13040 

13042 
13044 
13056 
13045 
13046 
13055 
13047 
13048 
13049 
13050 
13051 
13052 
13053 
13054 

N,N-Dimethylformamide 
p-Dioxane 
Ethyl Acetate 
Ethyl Ether 
Ethyl Ether, Anhydrous 
Glycerol 
Hexanes 
Isobutyl Alcohol 
lsopentyl Alcohol 
Isopropyl Alcohol 
Methanol, Anhydrous 
4-Methyl-2-pentanone 
Methyl Sulfoxide 
Nitrobenzene 
Nitromethane 
Petroleum Ether 
Pyridine 
Toluene 
Trichloroethylene 
2,2,4-irimethylpentane 
Xylenes 

VENTS, 

Acetone 
Carbone Tetrachloride 
Chlorofonn 
Cyclohexane 
1,3-Dichloroethane 
Dichloromethane 

,N-Dimethylfonnamide 
Ethyl Acetate 
Hexanes 
Isobutyl Alcohol 
Isopropyl Alcohol 
Methanol 
Toluene 
2,2,4-Trimethylpentane 



ACS REAGENT 1918 Iodine Monochloride 1349 Sodium Nitrate (Crystals) 
1975 Lead Acetate, 3-Hydrate 426 Sodium itrite (Crystals) 

2611 Aluminum (Powder) 852 Lead Nitrate (Crystals) 2394 Sodium Nitroferricyanide 
18500 Aluminum Potassium Sulfate 18820 Lead Subacetate. Basic (Powder; (Crystals) 

12-Hydrate (Crystals) for sugar analysis) 19032 Sodium Phosphate, Dibasic, 
7954 Aluminum Sulfate, 18-Hydrate 2432 Lithium Carbonate (Powder) Anhydrous (suitable for buffer 

(Crystals) 18491 Magnesium Acetate, 4-Hydrate solutions) 
285 Ammonium Acetate (Crystals) (Crystals) 4637 Sodium Phosphate, Dibasic, 

ll65 Ammonium Carbonate 8498 Magnesium Chloride, 6-Hydrate 7-Hydrate (Crystals) 
869 Ammonium Chloride (Crystals) (Crystals) 18280 Sodium Phosphate, Monobasic, 

18521 Ammonium Fluoride (Crystals) 18510 Magnesium itrate, 6-Hydrate 1-Hydrate (Crystals) 
13182 Ammonium Molybdate 5164 Magnesium Oxide (Powder) 18299 Sodium Phosphate, Tribasic, 
2115 Ammonium Nitrate (Crystals) 18301 Magnesium Sulfate, 7-Hydrate 12-Hydrate (Powder) 
3062 Ammonium Oxalate (Crystals) (Crystals) 842 Sodium Sulfate, Anhydrous 

111 51 Ammonium Peroxydisulfate 1962 Mercuric Chloride (Crystals) (Granular) 
(Crystals) 1658 Molybdic Acid (Crystals) 880 Sodium Sulfide, 9-Hydrate 

18609 Ammonium Phosphate, Dibasic 876 ickel Sulfate, 6-Hydrate (Crystals) 
(Powder) (Crystals) 1148 Sodium Sulfite, Anhydrous 

18495 Ammonium Phosphate, Monobasic 1604 Perchloric Acid (70% in water) (Crystals) 
(Crystals) 2079 Phosphomolybdic Acid (Crystals) 434 Sodium Thiocyanate (Crystals) 

4801 Ammonium Sulfamate (Crystals) 840 Phosphorus Pentoxide (Crystals) 884 Sodium Thiosulfate, 5-Hydrate 
1977 Ammonium Sulfate (Crystals) 7646 Potassium Acetate (Crystals) (Crystals) 
433 Ammonium Thiocyanate (Crystals) 1229 Potassium Bromide (Crystals) 1973 Sodium Tungstate, 2-Hydrate 
844 Antimony Trichloride (Crystals) X1229 Potassium Bromide (Suitable for 19029 Stannous Chloride, 2-Hydrate 

5968 Barium Acetate (Granular) IR Analysis), (Crystals) (Crystals) 
883 Barium Carbonate (Powder) 409 Potassium Carbonate, Anhydrous 18550 Tin, 20-mesh (Granular) 
855 Barium Chloride (Crystals) (Granular) 18288 Tin, 30-mesh (Granular) 
872 Barium Hydroxide, 8-Hydrate 2785 Potassium Chlorate (Crystals) 16425 Tin (Shot) 

(Crystals) 2546 Potassium Chloride (Crystals) 1771 Zinc, 20-mesh (Granular) 
1064 Boric Acid 711 Potassium Cyanide (Crystals) 18297 Zinc, 30-mesh (Granular) 
9364 Cadmium Chloride, Crystals 2457 Potassium Dichromate (Crystals) 410 Zinc Chloride (Crystals) 

18496 Cadmium Sulfate, 8-Hydrate 2431 Potassium Ferricyanide 2548 Zinc Oxide (Powder) 
(Crystals) 1717 Potassium Ferrocyanide, 3-Hydrate 7ll4 Zinc Sulfate, 7-Hydrate (Crystals) 

18967 Calcium Carbonate (Powder) (Crystals) 
18332 Calcium Carbonate, Low in 16669 Potassium Hydroxide (Pellets) 

Alkalies (Powder) 11101 Potassium Iodate (Powder) 
18289 Calcium Chloride, Dihydrate 18825 Potassium Iodide (Crystals) 
7129 Calcium Hydroxide 1512 Potassium Iodide (Granular) 

18492 Calcium Nitrate, 4-Hydrate 5357 Potassium itrate (Crystals) 
10825 Ceric Ammonium Nitrate 18529 Potassium Nitrite (Crystals) 
2409 Chloroplatinic Acid, 6-Hydrate 863 Potassium Permanganate 

(Crystals) (Granular) 
1327 Chromium Trioxide (Crystals) 1402 Potassium Persulfate (Crystals) 
3147 Cobalt Chloride, 6-Hydrate 7649 Potassium Phosphate, Dibasic 

18727 Cobalt Nitrate, 6-Hydrate 5436 Potassium Phosphate, Monobasic 
(Crystals) (Crystals) 

5242 Cupric Nitrate (Crystals) 2255 Potassium Sulfate (Crystals) 
4455 Cupric Oxide, Black (Powder) 18300 Potassium Sulfate (Powder) 
885 Cupric Sulfate, 5-Hydrate (Fine 4535 Potassium Thiocyanate (Crystals) 

Crystals) 3806 Reinecke Salt (Crystals) 
1508 Cuprous Chloride (Powder) 491 Silver Nitrate 
4457 Ferric Ammonium Sulfate, 227 Sodium Acetate, Anhydrous 

12-Hydrate (Crystals) (Crystals) 
18296 Ferric Chloride, 6-Hydrate 411 Sodium Acetate, 3-Hydrate 

(Lumps) (Crystals) 
18512 Ferric Nitrate, 9-Hydrate 2200 Sodium Bicarbonate (Powder) 

242 Ferrous Ammonium Sulfate, 760 Sodium Bisulfite (Crystals) 
6-Hydrate (Crystals) 18905 Sodium Borate, 10-Hydrate r 878 Ferrous Sulfate, 7-Hydrate (Crystals) 
(Crystals) 1365 Sodium Borate, 10-Hydrate 

' 15781 Gold Chloride (Powder) I 
575 Hydrazine Sulfate 18292 Sodium Carbonate, Anhydrous 

18828 Hydriodic Acid, 47% (with (Powder) 
Stabilizer) 860 Sodium Carbonate, 1-Hydrate 

16814 Hydrobromic Acid (Granular) 
2750 Hydrofluoric Acid (48-51 %) 1364 Sodium Chloride (Crystals) 
1024 Hydrogen Peroxide (30% in water) 412 Sodium Cyanide (Granular) 
340 Hydroxylamine Hydrochloride 2172 Sodium Fluoride (Powder) 

I 
9135 lodic Acid (Crystals) 16668 Soditlm Hydroxide (Pellets) 
815 Iodine 3498 Sodium Metabisulfite (Crystals) 

7 
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NOTICE 
Information presented herein is accurate and reliable to the best of our knowledge and belief, but is furn ished 
without warranty of any kind. Customers must make their own determination of the suitability or completeness of 
any product, material. and or procedure for a specific purpose and adopt such safety precautions as may be 
necessary. KODAK Laboratory Chemicals are not intended for use as drugs, food additives, household chemicals, or 
pesticides. No license or immunity under any patent is granted or to be implied by or from our sale of any material. 
I<ODAJ< Laboratory Chemicals will be replaced if defective in manufacture, labeling, or packaging. Except for such 
replacement, these products are sold without warranty or liabil ity, even though defect, damage, or loss is caused 
by our negligence or other fault 

KODAK LABORATORY AND SPECIALTY CHEMICALS 

Health Sciences Markets Division 

EASTMAN KODAK COMPANY • Roch t r, New York 14650 
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