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November 7, 1995 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Dear Mr. Boswell: 

Please don’t mind that I am responding to your letter of September 22nd only today, but you 

sent it to Bexhill-on-Sea, from where it was forwarded to us here in Milwaukee. We will be 

in Bexhill from November 13th through December 24th, but until next Monday, we are in 

Milwaukee. 

As I had not heard from you in response to my letter of August 17th and the invoice enclosed 
therewith, I feared that you might somehow not be satisfied with the help I tried to give. But 

perhaps my letter and invoice got lost in the mails, and so I enclose copies. 

By now, you might have finished reading my book. If you have read chapters 7, 12 and 13, you 
will realize how the culture at Aldrich and Sigma-Aldrich has changed over the years. I always 

tried to help all chemists, whether customers, suppliers or competitors, but that unfortunately 

is no longer so. 

Aldrich would not allow Bob Langa to consult for Tokyo Kazai, and I am afraid that I do not 
know of experts elsewhere either in OSHA matters or with explosives. 

With all good wishes, I remain, 

Yours sincerely, 

AB/cw 

Enclosures 





August 17, 1995 

INVOICE 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Your file no. 726608 

For consultation re: the explosive nature of dimethyl azodicarboxylate, 

circa 5 hours at $100.00/hour 

NET DUE: $500.00 

For your records, my Social Security number is  





February 22, 1996 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Dear Mr. Boswell: 

As you will be able to imagine, I have been trying to think of the right expert in the field of 

explosives but have not been able to find such a person. 

Regarding an expert in government regulations generally, one logical person is Dr. Ike Klundt, 

who retired from Aldrich some years ago after being a vice president in the company for many 

years. He is now partially retired, living in Colorado, and I understand from Tokyo Kasei that 
you are in touch with him. That is certainly a good decision. 

I enclose a copy of my invoice for consulting, which must have been overlooked. 

With all good wishes, I remain, 

Yours sincerely, 

AB/cw 

Enclosure 





August 17, 1995 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Dear Mr. Boswell: 

I really enjoyed meeting you today. I hope that my discussion and also yours with Bob 
Lenga were helpful to you. 

I think the three most important points coming from our discussion are: 

1) that there were at least three other hazardous chemicals thrown away at the same 

time, namely benzy! chloroformate, hydrazine hydrate and propiolic acid; 

2) Dr. Jay Young included a serious mistranslation of the original German paper. 

There is a world of difference between a compound "going pop" and exploding; 

and 

3) that the preparation of dimethyl azodicarboxylate is described in detail in a 

standard text, Organic Syntheses, which describes the preparations of many 

common and widely used reagents. Only in a warning dated June 1995 did 

Organic Syntheses point out that dimethyl azodicarboxylate can explode on 

heating. 

We agreed that I would bill you $100.00 per hour for consulting, but only for solid hours 

of work. I hope that you will call me or fax me from time to time to tell me about 

developments, and of course, a few minutes’ involvement on the phone or in my library 
will not be charged. 

With all good wishes, I remain, 

Yours sincerely, 

AB/cw 

Enclosure - Invoice 
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SHOCK STABLE AZODIFORMATE ESTERS 

Chester & Sheppard, Kenmore, H. Norman Schack, Auf- 
falo, and Orville I. Adagell, Kenmore, N,Y., asalenore 

low of Delaware 
No Drawing, Filed Dee, 9, 196), Sct. No, 329,301 

7 Clalms, (Cl. 260—192) 

RINE RIES NL TORE ee 

ABSTRACT OF THE DISCLOSURE 

A thock lable dolution of certuln azodiformnies anu 

Inert Organics Hqauld solvents Examples Dimeidylucoi- 
formule, 38%; Wosty!l phihalale, 62%. 

This is a of our copending aprl 

cations oer, Nos. 299,182 and 299,161, Ned Aug. 1, 1963, 
and bath now abandoned, 

Thiy Invention relotes lo certain ester of azodiformie 
relaies to composilions in 

CONMNYUaNON-In part Wo 

99 

acid, More purti¢ularly, ji 

cludjng (hese esters Which are chock stabdie. 
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polyurethanes; the phenolic resins: und tho apoxy 
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Miformbtes Is best with ihe lawer molecular eter groups, 

fucn b$ Uhineiyl n2ouilurmai¢ ond dteihy| azodsfirinvite, 
However, it has been discovered thit inese a 

are Shock sensiitwe to u degree which probab 

irom ute in commerce At BiOWlNg Agonte. 
It has been dhcovered that an jidinvate mixture of a 

shock $loole Material, either liquid or solid, and a nor- 

Mally shock sensitive ester of azodiforaiuic acid, in tho 

Ponins, 

ut 

Mer Ait 
r 

rmyeilep £0 

| y bars then 

PSFOPer proporuions of materi sod ester, Is KhOck stible 
fo & Gegreg paermilling use as & “nowhagarduus’ jwly- 
mer Dlowing apent, The @sief group « ellher nicthyl, ailiyd, 
allyl, helomeihy!, alkylene paxyulkylene, thlaulkylene 
Where said Glkyiene groups have 2-4 carban Alone Tho 

Wiesler May be o siniple azodi Bic, OF HN ClCH Proup 

Dhidged biy xzodilormale, of a pulyesier heving three of 
More repeaiiog ¥o uAilé 

The terms “shock sensilive’ ay J shock stable” are ysust 

NACTEIN FElAlive 10 ie slamard dropping weight and lead 
Pipe Oelormaiion atin deaczined by Nolier ana Hollen, 
“Analytical Chamisiry,” 35, 889 (1963). DrieNy, Jn the 

LIPO tesi, 10 grams of lest ronteriul ore pinced In o plans 
Wide, AO, 6 @lesitical blasting clip positioned IA ihe mia- 
jorinl, the ude is placed in a close filing lend pipe nnd 
ihe cap is détonnied, The condition of the pipe detorniines 
he diaasifceiion Of the material, 

ae 

sa 
€u 

70 

3+ 

L 
Ss csr B44) 

a a ~ a A 

{ ymmce 
+ ee Patented Oct. 17, 1967 

Zz 

The azediformutes whicth came wolhoy ihe byofe of 

this inven} SiN OF realistic: 

frig, Wievitts 

i ) 

4) { J % { ‘ 

difuinchonsl proup 
(4) The diealeré present in the composiiion af the In- 

eniion muy be tho slaiple diesiers of uzodilurimic acid 

leaving ine formul 

0 ‘) 

(t) il ee J 
ReVeCl—NeN--C=0' ih 

where Rois an “ester group” fran the ss of methyl, 
elhy), wily! or halomethyl, yi ple diesters vite 
dimethyl azodiformate; dieinyt azodilormate, and dialiys 

diformate 
(6b) The diestere Include two “aro” groups br! 

a difunetlonal ester group from the ¢ itkylene, 

aikyleng, thidutkylens, where inese alkylene groups huve 

HUALEUUYE 

tred b pel Dy 
ust OXY 

2,3 nr 4 curbon atoms. Viuttralive prouns are ethylene 
(—CH,CHy—); propylene (CHC CH p—): n-bulyt 
éne! oxydiethylene (—CH;CH-O--CH CT)! i 
thiwdierhstene (—~CHyCH;— pal H-CH,- This ¢luss 

of the dlesters Which come within lic scope of the an 
veniion jis illusiruted by othylene 6 NeqhyJuzdudilor- 
mnte) 

iM oO h 

ih met db wt ee N UN HK (eee UPC I { - uN j 

(cd The dhesters Include poly es sondens m 

NO felch of the difunetional ir rboaxyvile proup 

donor ond a alkfiinetlonal ester proup vanor For ¢xam 

these diesicry moy O¢ visualized ay ihe polvéster conten 
sion products, having it faci there ee units. of azod 

POrArC Cid id a fh ng v=4 cart Povey ys 
Dullain black r¢ [ nisy he nN } for ae 

mo HCH y-—) cetor proup aa fi 

(ith> " . 

—(peCeNaN eee iy ij 

Ih ihe frolycater product. af least (Nree unis Afe present 

bhe o)siin engih is desirably vontroHed | a, hr otal! 
(ite (he polyester co ASHtHOA Fenelon Ae 4 

sIOppe¢ GomipouNMd which ie ad yf MHS AAT 

esier group other myothyt ethyl. allyl or hatomerhyl 

Typical azodiformiuic limethyl, wa orange Uae 
qd. 190" Cy: diethyl. an ordape Sigal, bolls abuur-2O* C; 

Uritly in aruige Hq wd, toad nolymeriee VY heating 

Wieitylenc bis(erhyl azoudifornyite) red Haul 

The COmiposlian af tii INVE MH Series aser ily 

OF OM ImtuIE Mate Of hogk stuble miuterial gad ane 

or more of the normatly shock seasitive Uidsters defaed 

above, in praportions auch (hat ibe mixture fy shock sible. 
The mixture may be Neko MAipe s mix- 

ture. of @ heteroceneoud niiature. such “toa 4 { diester 

DUuked With o solid material or coniod on the solid ma- 

terint or a Wauld diester adsorhed fh colyl gurrie? 

Tho proponion of material and ¢ In the compos 

Vlon witl be depoKdént dn tho diester mainly ye fialer 

ahd tho degree of showk stat ly desire fery broad? 

practical degrce of shack siabilily is present when the 

position includes the material and the diester In a weight 

proportion of at least about 15:84, Le. at leatt about 14 
parts by weight of the shock xiAblo material ds present 
pee 100 paris af materini pilus diesior prosant In the cam 
poMuan 

One embodiment of tho composition of the inventiar 
Ulillzea as ihe shook globle materia) o Void solwent fur the 

diester, Any organi¢ liquid which ls not shock se siilve 

ond which posscssess tt Isite tolubilliy tn 

renel inétewiih 
no tt { { 
partic cichier 

ie feq iF rine 

Af and does not may De 





fa Used, g stable azod n 

qui commonly known as Organic solve 

the composition of the invention; to il 

SNOCK ie uiester&. Any of 

ite 

ihe 

§ May bé used 

auld 
nydrocar 1S: paraffins cycloparaHins and aromatics— 

has pentane, heptane, cyclaheaine, benzene and toly 
enhé, mononydne alcohols, such as methanol. et? cl, and 

PANG, palyhydric alconols and ether rhals 
elie KeiOnes, Nilogenated hydrocarbons such as methy}- 
he chloride and carbon tetrachloride; heterocyclic sol- 

vents such ag tetrahydrofuran: the ester solvents such as 
Ayi acelate. 

Especially advantageous solvents are those materials 
which are plasticizers for ane or more of the polynvers 
Used in the preparation of cellular bodies, The diester may 
be conveniently dissolved in the plasticizer used in the 
preparation of the plastiso) to be 
more easily blended into the plastiso! and does not require 
ite subsequent removal of solvent, Ilusirative plasticizers 

foamed; this solution is 

COMPOSIEON permits nh f se ¢ ter INNecliONn 

with morganic liquids such as water 

ILLUSTRATIONS 

tiie inve ron f ratec ral comnasition 

| Oo ob UNndEsSStO that these i IVe Compositions 

lo not limit the scope of the invention 

Dinieti az Fs 

) In the standied drop te OO3-milliliter rest 

a MAL of IF dimethy! Wiform 14 k by 

mcormim weignl ina one Aalf inch fall, The diester deto 
sied with a vety loud reno! 

{7) Two small drops of this diester were placed in a 
15 Osh and oa flame apphed directly thereto. Phe d % Iemited 

aAd instantaneously exploded with a foud report. These 
tests and others establish thai this diester is 2 maximum 
hazard ¢Xpiosive and therefore barred by Katee regulations 

the phthalates: dioct dicapryl, diisodecyl, dially trom transport by any common caries 
utyl benzyl. and dimethyl Cellosolve: 1 sebacales za) ) A saluuon of 80 weight percent of this diester ang 

dibutyl, dihexy! and dioety): triethyl cits te) tricre ) phas- -U werent percent of dhoctyl phihhalate was prepared, In 
phate, chlorinated biphenyls: epox ef rp he drop lesi, the test sample did not detonate at the 10- 

Aire MMMUM AMNount of organic solvent needed to im- drop height 

Dart a reasonable destée of shack stability to the cam posi 4) A solution of &5 percent of (his ester and 14 Def 
on will be dependent mainly on the type of diester, Ip 25 S¢n! of benzene was shock stable at the 10-inch height in 

BeNneral, COMpPOSiONS Having a Minimum degree of hazard Ire drop test 
are attained with solution weight proportions of solvent >) A solution of 90 of this ester and 10% of meth to diester of about 25.65: 76-35, AL one end of this cens ¢ne chloride was shock sfable at the 10 inch heigat jn 
crul range, 25 parts by weight of solvent are present in } 00 he urop test 
paris of solvent plus diester; at the other end of the range 6) A solution of 38 percent of this diester in 62 
sGoul 65 parts by weight of solwent are present in 100 parts percent of didety] phthalate was shock stable in the lead 

f solvent plus diester Pipe OclonaAuian tesi—eiving the some deformation of the 
rreterogencous mixtures involving a solid material ire PIPE DS OCS WATEE UN Nhs TES 

chective in producing shock stable compositions, When (7) A 50°50 weight propanion solid mixture of this 
ne desler is a solid, an intimate mixture of finely divided 39 ‘ester and sihca ser QO w repared, This 

diester solid and finely divided shock stable sutid muterial AYPOStDGn Walk SPOCK Ble in both the drop test and 
5 30g. Any solid whieh is shock stable and inert Ne id pap onsation test 

ward the diestér may be used, In some instances the (3) A SU;S50 wersht proportion solid myixtuce of thes 
May be sulliciently Anely divided to forn boating ter And Watonaceous carth was prepared, This com: 

1 the larger sized solid material giving + mixtur whi 4) oOSsHIONM Wag Shoek stable in he ine Op [est rel the 

eS NOt segregate on storage C PRE CH tes 
In the case of the liquid diesters jt preferred adsorb OT ANNO) Hee Tee 

F NQuid On @ gulld carne WS May Dt pur surta 

dsOrplion on a finely divided solid or it may be adsorp a) WICIAY) aZOMTOFMAlE Was fo the lead pipe 
lion by a porous solid - elonatia ehave dike ammonium nitro his 

iilustratyve shock stable solid marer ire: Silien. silica NARS s ' taplo 
ei and particularly the stlica aerosols: ¢harcoal: carbon ne SOUSA Oh ME WEIR Me per’ oO} SVN iy] \ diatomaceay marin euch pane a ) UW Weichl percent f giocty phinutite couid not be 

na al clays such o$ kaalin. bentonite an ller'e ec } : aes ine 4 honoke etal SOlubOH 
yNihetic clays; crystalline porous zeolite tale Seine ete bi ger Ae Ga ae 
aluminum silicate; Gtanium dioxide and calcium car ; = ; Fa tai ae ae Sey pr ¢ ) WAS SNOCkK Ke n the lead 

with the hquid solvents. the solid materials are used PUES nD a 
least (he amount needed to vdtain a reasonably shock PREPARATIONS 

pie composition, In general, the solid carrier-diesier 55 These dicsters can be prepared by severa PHoOr art 4 ) 4 art PA att tar ry }- r 
BUA eas cli proportions of soli ia ge er of ab aut iechniques; sunimuries OF Which ure given in the parent 9=65: 75-35; in other words at one end of the range 25 application. A preferred method Drepuring dimeihy = 
parts by weight of solid carrier are present for 100 parts azodiformate is scl out ee 
Of carner plus diester; at the other end of the range about 
63 parts by weighi of carrer are present for 100 parts of fo Preparation of duneittyl atodilormate 
COITICr Plus ciestes Phe entire reaction for making 454 oes 

The solid composition js particularly advantageous in azohiformate Was carricd out in a Seliter 
€ uming of polymers which do not require a plasticizer rea kettle was jacketed for <or 

is CUbber and polyethylene The solid OMposition is cat ped with a bottom drain valve for 
ly milled into the polymer to obl; uniform diss g5 ren np tiquid Jayets. The teactor vest! 

sion Of the composition which unif Wty is Necessary Wi salution containing 105.7 grams ¢ 
ve production of a satisfactory cellular structure in 1$00 ml. of water. The solution was coale 

pie! cede : ; ; aa , Ae 4 OY Cifeulalinkg co water throvgh ¢ jackel of the 
Phe composition of the invention includes liquid-Hawid reactar, While maintaining eficie slirring the addifi 
solid-liquid mixture wherein the diesier is intimately 79 of 473 grams of 97.5% pure methy! chi riformate r dispersed through a liquid medium in which the diester i¢ Started The reaction is ex. nic and sufficient cooling 

substantially insoluble. Some of the less common plasti Was used lo maintain a reactior emperature of 10° cizers exhibit low solubility for these diesters; this dis C.x2* C. When one-half of the methyt chlorofarmate 
persion composition permits ready milling of the diester (336.5 grams) had been added, the addition of 167.6 
Dio ine polymer using this piasticizer, This dispersion 74 grams of sodium carboaate powder was begun, tunultane 
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ous with the chloroformate. The rate of ihe sodium car 

bonate addition was controlled so that the meihy] chloro 

formate addiuon was completed somewhat in advance 

Of (ie sdium vardboaale addition. A reaction temperate 

of [0°-2" C. was maintuined throughour those ada 

tions. The total addition time was about one hou 

After stirring for an additional 15 minutes, 786 | 

or methylene chionve Was udded, With the itoction mix 

lure maintained at O-3$’ hlorine gas was {mitted ta 

(he stimed reaction mixture as fast as it could be wm 

pletely aisorbed After a total of 258.0 prams of chlorine 

was admyited, the chiorine addition was discontinued 

The reaction mixtyfe was stirred for an addi maf I0 

Minules and then the two layess were allowed to scpuraie 

The jower orange colored methylene chloride layer 
was drawn off. The aqueous layer was washed with i720 
ml. of methylene chloride, This wash layer was drawn off 

and combined with the first methylene chioride layer 

The aqueous layer was discarded, The combined meth- 

ylene chionde layers were washed with 250 ml. of a | 
sodium chioride solunon and then with S00 n f 

10% sodium bicarbonate solution. The solution was ther 

Oned over anhydrous sodium sulfate and filtered ‘She 

chlonde removed under methylene ci solvent Wus then 

vacuum (20 mm. of Hg) at 40° C. to obtain 454 grams 
of dimethyl azodiformate of approximately 97.5% purity 

Preparalion 0} @ Oridgecd diester 

The ester of diethyiene glycol with monoethyi azod 
formate, or diethylene bis(ethy} WAS pre 
pared according to the procedure described by N Rab- 

}obg tn the Journal of the America Cheinical Society val 
70, page 1182 (3948). Diethylene vlycol wax treated asin 

iZOULormat(eé ) 

Piosgene to obtain the bis(chloroforimate) This orexiuct 

Was treated with ethyl carbazale (prepared from die: 
Carbonate and 85% bydrazine yWwdrate) to obtain the 

diethylene bijsfeihyl hydrazodifor @) ich ) 

SEQuenily Was Oxmized with aqueous cl he 

responding azodiester. This diesier is ear liquid 

> 

} 

The infrared spectrum anc Sydiogen iodide 

that the diester was obtained in guile pure form 

Uuralion show 

Thus having described the invention, what is claimed 

Bb. 

1, A SNOCK stable solution composition consisting 

sentially of inert sanic liquid solvent for bereinglt 

said dester and a narmally shock < ise Giestet of a2 

formic acid where the esicr prouns ate selected Om 

the class consisting af methyl, ethyl ally ls ytene, 

Ay DREN, (HOshy iene, suid alkylene group having 2-4 
carbon aroms: saul solvent anc 1d diester being present 

in weight propormions fanuing between about 15:85 and 

about 65:35 

2. The solution of cluim 1 wherein said diester is 6e 

lected from the class consisting af dimethy) azodiformat 

diethyl azodiformaic, diethylene bisfethy! azodiforimate 

Srethylene bisCmethylazodjjormate ) 

3. The solution of slaim 1 wherein said solvent i 

lected from the class consisting of mrethanol, meihy 

chloride, dioct)! phthalate, Jibexyt sebacare and tri 

phosphale 

4. The soletion of claim tf wherein 31d proper 

ire between about 75:75 and anoul 64-35 

5. A shock stable composition consisting of 

38-80 weieht percent of dimethyl azodifarmate and a 
62-20 weight percent of dincty! phthalate 

0. A SHOCK stab C nem i ONSIMIing ie | 

Percent O1 inethylene chloridé and ahout YO werchi 

céat of dimethy! arodiformate 

7, A shock siable compositian cansisting « bot 

weight percent of dioctyl phthalate and about 90 we 

percent of diethy! azodiformat 
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>) Trinitrotoluene will be set off by exposure to 

will delonate in TONG see at 160° or in OL 1 

crd will detonate in 9 see at JOOY or 

An explosion of HE may also be initiated by severe 

Sensitivity Of explosives to shock may be 

easured in several ways, such as the impact pen- 

1 tnethod and the drop test. The tmpact pen- 

im test operates by allowing 4 heavy pendulum to 

ng down over a sample of explosive in a dished, 

yntainer $O arranged that (here is very little 

ince between the pendulum and thesampie. [hus 

effect of contact between the sample and the 
bob ry IO 4 

E le 

v iS ONE ot # comndDination of SHOCK anc 

height from which the pendulum 1s 

wing to explode the sample 1s a measure Oo! 

Ly 

Veron 

F s sensitivil 

of the sample to this test, Ihe drop test 

ring asa mplé uponan anvil and aliowin; 

tto drop onit. The height trom which the 

t must droptoexplode the sample is a measure of 

to shock 

(ne results of a drop test upon 

These results must be considered as 

ot by any means absolute. Solid cx- 

hock 

¢ ry fulminate = 2 in, at 5 lbs 

alycerin = 4 1n. at 5 tbs 
3 ' Rin at § lhs 

acid = ld in. at 5 lbs 

Kitrot ene = 2 n. at 5 lbs 

aide a wWwexnlosive) = He ato ols 

, KnMIOS 5, Ther r vy and Destruc- 

S Robinson (McGraw-tiill 

at f explosives {s the speed ul which a 

avels. This speed Is usually in (he range ol 

m/sec Speed of detonation is found to be 

) { kind of explosive and state of com- 

There ig ah optimum state of compaction 

1nd which the explosive tends to become “dead- 

sed. in which state it is difficult to make the whole 

ple cx e. Below the point of optimum com- 

ion the rate of detonation ts found to be directly 

1 o the density of the sample. Below are 

me maximum detonation rates, if) meters 

4 f ome common explosives 

ogiycerir 8500 

eT? R100 

A700 

ic acid 7400 

r ytoluene 7400 

lea a 4900 

mercury iuiminate P1819) 

ammonium tiirate hue 

OW CXPlOSIVES 1QG0G 

It has been found that upon detonation ancxpiosive 

can cuuse a nearby sample of explosive to detonate 

¥mpathetically,” [he distance over which one charge 

can detonate another is a function of the amount of 

enerey produced by the first explosion and the medium 
through which the shock wave is propagated to the 

second charge of explosive, For instance (he relation- 

ship for air (véry approximately) would be expected to 

he: Weight of explosive in Ibs/(distance in ft)’ = 4. 

Thus to calculate the maximum distance tor a possibie 

sympathetic detonation of 40,000 lbs of explosive, the 

calculation 1s: 

) a he 

rx} ty nan 

= 99 f fonnre Patel 
L ée it (app 

According to C, §. Robinson the tormula is more 

neariv 

weight of explosive = 4 X (distance)’” 

The power of the shock wave is muci more rapidly 

altenuated in water, wood, ct¢ (nan in air, which 

menns that 4 shield Of water Of Wood 1s Interposes 

between es Of explosive the distance between then 

d ) SSCNeQ 

Liquid Oxygen. Though not by itself explosive 

iquid oxygen can be dangerous when biended with 

uighly flam or carbonaceous materials. in (his co 

bination it is uséed In coal mining, quarrying, strip 

nimiAg, an per nin , : 

Its use derground nconfined places is f recom 

mended 6 1e ‘5 Bureau ine DECAUSE 

ry = 2 t oft THOM monoxidat see 7oOKn 

oxide) his tyn 4 | yA any ale ag 

VaANtOL v) WSU { s fi i] | 

until mixed thaflamabsorbe whicn ¢ tre ea 

the last moment bdelore ring However on 

explosive has been made up, itis very lamang whe 

catches fire it will usually detonate, Liquid Oxyge! 

explosives are not stored, as they deteriorate rapiais 

and jose 4 great deai of theirexplosive power ina short 

time 

General Fire Hazard: Severe. when exposed (o neat 

ye by chemical reaction with powerlul OAMIZID 

PFEGUEINE dgents 

General Explosion Hazard: Mod to dangerous when 

severely shocked or heated, depending upon kina ol 

explosive, state of compaction, degree of ¢cOn- 

finement, ete. Practically all high explosives usec 

commercially require a detonator or cap to set tien 

off, as compared to an igniter needed to set off black 

blasting powder (See also Explosives, Permissible 

A Abbreviations see (he Directory at (he Beginning of this Section 





STANDARD 2129. 1-1756 AMERICAN IONA 

(2) A cheniical that has a median lethal dose (LD, 

f more than 200 nilligrams per kilogram, but no ri 

than LODO milligrams per kilogram ol body weight 

when administered by continuous contact tor 24 hour 

for less, if death occurs within 24 hours) with the bare 

skin of albino rabbits weighing between 2 and 3 kilo- 

(3) A chemical that has a median lethal concentra 

tion (LC. ya a of more than 2700 parts por miot 

(pp) but no more (ian OOO parts per OVO (yp) 

yf pas or Vapor by yolume, or more Win anaes a aaa) 

per liter, Dut ne more (han ¢V Miiligrams per iter, 

Vist, fume, or dust, when administered by continuous 

inhalation tor J] hour (or tess, if death occurs willlin 

hour) to albino rals weighing between 200 and S00 

grams each rovided such concentration or nas 

ion, or Doth, are likely tO be encountered by man 

‘hen the cheinical is used In any reasonably foresee 

vapor. The gascous forin of a chemical that may diltuse 

and that is normally in the solid or liquid state 

4 General Requirements 

4.1 A hazardous chemical be jabéled for imme 

diate and d¢layed hazards The Nhadcdrus ure jt PASOT 

ably foresceable physical hazards and its reasonably 

foresucauble fie 1) huvards aS GeLermity yo 11}) 

hazard evaluation, (See Sectia: 

42 1@ FOLLOWINK SUDE hall red 

for inclusion on precautionary labels: (1) identilication 

of the chemical product o hazardous component(s) 

(. enal word, (3) statement(s) of hazurd(s), (4) pre 

caulionary measures, (S) instructions in case contact 

e. (6) antidotes, (7) notes to physicians, (8) 

instructions in cause of fire and spill or le ,and (2) In 

structions for container handling und storage 

4.2.) Identification of the chemical product or its 

hazardous component(s) shall he adequate to allow 

{ in of proper action in case of exposure. tdentiti 

eation shail not be limited to a nondescriptive code des- 

ignation or trade name. For a single chemscal substance 

the chemical name shall be used, For mixtures, the 

chemical names of the components contributing sub- 

stantially to the hazards of the mixture shall be in 

cluded as part of the label. In some instances, this in- 

formation may be a trade secret or proprictury. tn such 

instances. this information need not be included of the 

labels however, a procedure shall be available to provide 

Information in emergency situations, In all causes, the 

appropriate precautionary labeling must be shown 

49.2 Tine signal word shall ( ite the rcintive de 

eC of severity O1 an tmimediate hazard HMMS ing 

order: DANGER!, WARNING! and CAUTION! Whe 

a chemical has more than one hazard, only the signal 

word corresponding (O the class of greatest linmediate 

hazard shall be used. In differentiating immediate tror 

delayed hazards by the optional use of a signal word 

for delayed Nozards, 1 is recommended thal a signay 

word other than one of those cited above be sciected 

4.2.3 For livhly toxic chemicals, additional alter 

MULT by lis eg to tly yolentialiv severe huarny 

ron exposure to these chemicals by U 

use of the word POISON and by the use of the sku 

and crossbones symbol placed above the instructios 

in case of contact or exposure, This legend, when used 

Hatt Crepl the signal word 

Adg4 T iG slasjement o1h a shall efve notic 

havard Oe urd for exaimp EXTREME] 

FLAMMABLE and HARMPUL IF ABSORBED 
LHROUGIT SKIN) that are present in connection \ 

the customary Or rcasonably foreseeable handling 

or misuse of the chemical tor chemical 

more than one immediate hazard, an yppropriate 

jcant hazard shall be ingiuded. be ment tor cach sigii 

4uuse ynMedsate hazards arc more likely to be the 

{ ¢ ingle exposures, they should usualy precede 

the statermenits ¢ ? | o hazards. | 

Cy the mos! serious immediate hazard shall be piaeed 

first, followed by allot mimediate hacards, Tt 

rapid log up deday f fradard lay rds lasted as 

i cdiatt biyot be repeated in the delayed | 

SP ys 7 14€ i aut f i Muli 

Keep away tron neal, sparks, and ame and 

breathing dust ) shal! supplement the statements of 

HRZ2ZALGS DY providing eas § 10 DC LdKONK LO 

4VOid Myury 17011) (he Na2zurd or hazards 

4.2.6 Instriictons in case of contact or exposures 

shalt be included Where the results of cantact Or ¢x} 

sure Warrant immediate treatment (hirst aid), and 

where simple remedia! measures may be Laken herore 
p 

Process di medical assistance is available, Fre f 1On 

recommended for providing assistance shall be iimut 

to those that may be expected of individuals Withol 

Speech] (atning, SHNPe comedul measures (Such a 

Washing OF removal of ¢ hing) shall be included 

wittre they will serve to {essen or avoid serious injury 

following contact or exposure. This s¢ction on the 

label shall be captioned FIRST AID (see 5.7 tor lirst 

did stulcinents). When specific antidotes are KNOW an 

are ol such # type (hat may be administered by a 

son without truining, they shall be mcluded on the lubel 

with the capuon: ANTIDOTE (see 5.8), Antidotes or 

q_ 
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Dr. Alfred Bader 

924 East Juneau, Suite 622 

Milwaukee, Wisconsin 53202 

Phone: 414/277-0730 

Fax: 414/277-0709 

A Chemist Helping Chemists 

February 22, 1996 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O, Box 1389 

Rockford, IL 61105-1389 

Dear Mr. Boswell: 

As you will be able to imagine, I have been trying to think of the right expert in the field of 

explosives but have not been able to find such a person. 

Regarding an expert in government regulations generally, one logical person is Dr. Ike Klundt, 

who retired from Aldrich some years ago after being a vice president in the company for many 

years. He is now partially retired, living in Colorado, and I understand from Tokyo Kasei that 

you are in touch with him. That is certainly a good decision. 

I enclose a copy of my invoice for consulting, which must have been overlooked. 

With all good wishes, I remain, 

Yours sincerely, 

AB/cw 

Enclosure 





Dr. Alfred Bader 

924 East Juneau, Suite 622 

Milwaukee, Wisconsin 53202 

Phone: 414/277-0730 

Fax: 414/277-0709 

A Chemist Helping Chemists 

November 7, 1995 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Dear Mr. Boswell: 

Please don’t mind that I am responding to your letter of September 22nd only today, but you 

sent it to Bexhill-on-Sea, from where it was forwarded to us here in Milwaukee. We will be 

in Bexhill from November 13th through December 24th, but until next Monday, we are in 

Milwaukee. 

As I had not heard from you in response to my letter of August 17th and the invoice enclosed 

therewith, I feared that you might somehow not be satisfied with the help I tried to give. But 

perhaps my letter and invoice got lost in the mails, and so I enclose copies. 

By now, you might have finished reading my book. If you have read chapters 7, 12 and 13, you 
will realize how the culture at Aldrich and Sigma-Aldrich has changed over the years. I always 
tried to help all chemists, whether customers, suppliers or competitors, but that unfortunately 

is no longer so. 

Aldrich would not allow Bob Langa to consult for Tokyo Kazai, and I am afraid that I do not 

know of experts elsewhere either in OSHA matters or with explosives. 

With all good wishes, I remain, 

Yours sincerely, 

AB/cw 

Enclosures 





HINSHAW & CULBERTSON 

220 EAST STATE STREET 

CHICAGO, ILLINOIS PO. BOX 1389 WAUKEGAN, ILLINOIS 

BELLEVILLE, ILLINOIS ROCKFORD, ILLINOIS 61105-1389 FT. LAUDERDALE, FLORIDA 

BLOOMINGTON, ILLINOIS MIAMI, FLORIDA 

CHAMPAIGN, ILLINOIS 815.963.8488 TAMPA, FLORIDA 

JOLIET, ILLINOIS ST. LOUIS, MISSOURI 

LISLE, ILLINOIS APPLETON, WISCONSIN 

PEORIA, ILLINOIS TELEFAX 815.965.9529 BROOKFIELD, WISCONSIN 

SPRINGFIELD, ILLINOIS MILWAUKEE, WISCONSIN 

FILE NO. 

September 22, 1995 726608 

Dr. Alfred R. Bader 

52 Wickham Avenue 

Bexhill-on-Sea 

East Sussex, TN39 3ER 

Dear Dr. Bader: 

As a follow-up to our recent meeting, I wondered if you had any progress with some of the items 

we discussed. In particular, have you had an opportunity to determine whether Bob Langa would 

be in a position to, and willing to, consult with us concerning the issues in this case, particularly 

concerning compliance with various OSHA requirements. Also, have you had an opportunity to 

consider and recommend to us, a chemist with credentials that would qualify him to testify in 

court as to the various scientific issues we discussed as being pertinent in this case? Although 

we have no deadline at this time, I know that the court will give us a deadline soon. I would be 

grateful if you would look into this at your earliest convenience. 

Thank you for your assistance. 

Very truly yours, 

THOMAS H. BOSWELL 

For Hinshaw & Culbertson 

THB:jls 

CC; Mr. Masa Isono 

Mr. Ronald Ragen 

Mr. John Langhenry 

P.S. I have started reading your book. It is most fascinating. 

c:\data\thb\726608\co\bader.002 

A PARTNERSHIP INCLUDING PROFESSIONAL CORPORATIONS 





Dr. Alfred Bader 

2961 North Shepard Avenue 

Milwaukee, Wisconsin 53211 

A Chemist Helping Chemists 

August 17, 1995 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Dear Mr. Boswell: 

I really enjoyed meeting you today. I hope that my discussion and also yours with Bob 

Lenga were helpful to you. 

I think the three most important points coming from our discussion are: 

1) 

2) 

3) 

that there were at least three other hazardous chemicals thrown away at the same 

time, namely benzyl chloroformate, hydrazine hydrate and propiolic acid; 

Dr. Jay Young included a serious mistranslation of the original German paper. 

There is a world of difference between a compound "going pop" and exploding; 

and 

that the preparation of dimethyl azodicarboxylate is described in detail in a 

standard text, Organic Syntheses, which describes the preparations of many 

common and widely used reagents. Only in a warning dated June 1995 did 

Organic Syntheses point out that dimethyl azodicarboxylate can explode on 

heating. 

We agreed that I would bill you $100.00 per hour for consulting, but only for solid hours 

of work. I hope that you will call me or fax me from time to time to tell me about 

developments, and of course, a few minutes’ involvement on the phone or in my library 

will not be charged. 

With all good wishes, I remain, 

Yours sincerely, 

AB/cw 

Enclosure - Invoice 





Dr. Alfred Bader 

2961 North Shepard Avenue 

Milwaukee, Wisconsin 53211 

A Chemist Helping Chemists 

August 17, 1995 

INVOICE 

Thomas H. Boswell, Esq. 

Hinshaw & Culbertson 

220 East State Street 

P.O. Box 1389 

Rockford, IL 61105-1389 

Your file no. 726608 

For consultation re: the explosive nature of dimethyl azodicarboxylate, 
circa 5 hours at $100.00/hour 

NET DUE: $500.00 

NB:   
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2,6-Diisopropylaniline 
C
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 [24544-04-5] A
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h
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p
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5°
 b
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2
5
7
°
 

Fp 255°F(123°C) 

FW 
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ng
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Diisopropyl 
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d
i
c
a
r
b
o
x
y
l
a
t
e
 

CAS 
(2446-83-5] 

Aldrich 
22,554-1 
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e
t
e
 
e
e
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R
e
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C
H
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C
H
-
O
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C
-
N
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N
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C
-
O
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C
H
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H
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bp 
7
5
°
/
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.
2
5
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Fp 
2
2
3
°
F
(
1
0
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°
C
)
 

F
W
 
202.21 

d 
1.027 

n
g
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APPEARANCE: 

Brown 

liquid 

RTECS# BX4025000 

TOXICITY 

DATA: 

orl-rat 

LD50: 

3204 

mg/kg. 

H
E
A
L
T
H
 
H
A
Z
A
R
D
S
:
 
M
a
y
 
be 

harmful 
by 

inhalation, 
ingestion, 

or 
skin 

absorption. 
V
a
p
o
r
 

or 
mist 

is 
irritating 

to 
the 

eyes, 
M
u
c
o
u
s
 
m
e
m
b
r
a
n
e
s
 

and 
u
p
p
e
r
 
respiratory 

tract. 
C
a
u
s
e
s
 

skin 
irritation. 

A
b
s
o
r
p
t
i
o
n
 

into 

the 
b
o
d
y
 
leads 

to 
the 

formation 
of 

m
e
t
h
e
m
o
g
l
o
b
i
n
 

w
h
i
c
h
 

in 
sufficient 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
c
a
u
s
e
s
 
c
y
a
n
o
s
i
s
.
 
O
n
s
e
t
 
m
a
y
 

be 
d
e
l
a
y
e
d
 
2 to 

4 
hours 

or 
longer. 

APPEARANCE: 

Orange 

liquid 

T
O
X
I
C
I
T
Y
 

D
A
T
A
:
 

To 
the 

best 
of 

our 
K
n
o
w
l
e
d
g
e
,
 

the 
toxicological 

p
r
o
p
e
r
t
i
e
s
 
h
a
v
e
 

not 
b
e
e
n
 
t
h
o
r
o
u
g
h
l
y
 

investigated. 

H
E
A
L
T
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H
A
Z
A
R
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S
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M
a
y
 
be 
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i
n
h
a
l
a
t
i
o
n
,
 
i
n
g
e
s
t
i
o
n
,
 

or 
skin 

a
b
s
o
r
p
t
i
o
n
.
 

V
a
p
o
r
 

or 
mist 

is irritating 
to 

the 
eyes, 

m
u
c
o
u
s
 
m
e
m
b
r
a
n
e
s
 

a
n
d
 
u
p
p
e
r
 
respiratory 

tract. 
C
a
u
s
e
s
 

skin 
irritation. 
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CAS(99-62-7] 
Aldrich 

11,326-3 

mp -63° 

bp 
203° 

Fp 170°F(76°C) 
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1.
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CAS[100-18-5] 
Aldrich 

12,627-6 

bp 203° 

Fp 170°F(76°C) 

A
P
P
E
A
R
A
N
C
E
:
 
Colorless 
liquid 

R
T
E
C
S
#
 
C
Z
6
3
3
4
0
0
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T
O
X
I
C
I
T
Y
 
D
A
T
A
:
 

orl-rat 
LD50: 

7400 
mg/kg. 

H
E
A
L
T
H
 
H
A
Z
A
R
D
S
:
 
M
a
y
 
be 

harmful 
by 

inhalation, 
ingestion, 

or 
skin 

absorption. 
M
a
y
 

c
a
u
s
e
 
eye 

irritation. 
M
a
y
 
c
a
u
s
e
 

skin 
irritation. 

APPEARANCE: 

Colorless 

liquid 

R
T
E
C
S
#
 
C
Z
6
3
6
0
0
0
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T
O
X
I
C
I
T
Y
 
D
A
T
A
:
 
orl-mus 

LD50: 
3400 

mg/kg. 

H
E
A
L
T
H
 
H
A
Z
A
R
D
S
:
 
M
a
y
 
be 

harmful 
by 

inhalation, 
ingestion, 

or 
skin 

a
b
s
o
r
p
t
i
o
n
.
 

V
a
p
o
r
 

or 
mist 

is 
irritating 

to 
the 

eyes, 

m
u
c
o
u
s
 
m
e
m
b
r
a
n
e
s
 

and 
upper 

respiratory 

tract. 
C
a
u
s
e
s
 

skin 
irritation. 

FIRST AID: In case of contact, immediately flush eyes or skin with copious amounts of 

water 

for 

at 

least 

15 

minutes 

while 

removing 

contaminated clothing and shoes. If inhaled, 

remove 

to 

fresh 

air. 

If 
not 

breathing 

give 

artificial 

respiration. 

If 
breathing 

is 
difficult, 

give oxygen. If ingested, wash out mouth 

with water. Call a physician. Wash 

contaminated 

clothing 

before 

reuse. 

INCOMPATIBILITY: Acids, acid chlorides, 

acid 

anhydrides, 

chloroformates 

and 

strong 

oxidizing 

agents. 

D
E
C
O
M
P
O
S
I
T
I
O
N
 
P
R
O
D
U
C
T
S
:
 

Toxic 
f
u
m
e
s
 

of: 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
c
a
r
b
o
n
 
dioxide 

and 

nitrogen 
oxides. 

F
I
R
S
T
 

AID: 
In 

case 
of 

contact, 
i
m
m
e
d
i
a
t
e
l
y
 

flush 
eyes 

with 
c
o
p
i
o
u
s
 
a
m
o
u
n
t
s
 

of 
water 

for 

at 
least 
15 
m
i
n
u
t
e
s
,
 

In 
case 
of 
contact, 

i
m
m
e
d
i
a
t
e
l
y
 
w
a
s
h
 

skin 
with 

s
o
a
p
 
a
n
d
 

c
o
p
i
o
u
s
 
a
m
o
u
n
t
s
 

of 
water. 

If inhaled, 
r
e
m
o
v
e
 

to 
fresh 

air. 
If not 

breathing 
give 

artificial 
respiration. 

If breathing 
is 

difficult, 
give 

oxygen. 
If ingested, 

w
a
s
h
 

out 
m
o
u
t
h
 

with 
water. 

Call 
a 
physician. 

W
a
s
h
 
c
o
n
t
a
m
i
n
a
t
e
d
 

clothing 
before 

reuse. 

I
N
C
O
M
P
A
T
I
B
I
L
I
T
Y
:
 

Strong 
oxidizing 

agents, 
strong 

bases, 
alcohols. 

Store 
a
w
a
y
 
from 

heat 
and 

direct 
sunlight. 

M
a
y
 
discolor 

on 
e
x
p
o
s
u
r
e
 

to 
light. 

D
E
C
O
M
P
O
S
I
T
I
O
N
 
P
R
O
D
U
C
T
S
:
 

Toxic 
f
u
m
e
s
 

of: 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
c
a
r
b
o
n
 
dioxide 

a
n
d
 

nitrogen 
oxides. 

F
I
R
S
T
 
AID: 

In 
case 

of 
contact, 

i
m
m
e
d
i
a
t
e
l
y
 

flush 
eyes 

with 
c
o
p
i
o
u
s
 
a
m
o
u
n
t
s
 

of 
water 

for 

at 
least 

15 
minutes. 

In 
case 

of 
contact, 

i
m
m
e
d
i
a
t
e
l
y
 
w
a
s
h
 

skin 
with 

s
o
a
p
 
and 

c
o
p
i
o
u
s
 
a
m
o
u
n
t
s
 

of 
water. 

If inhaled, 
r
e
m
o
v
e
 

to 
fresh 

air. 
If not 

breathing 
give 

artificial 
respiration. 

If breathing 
is difficult, 

give 
o
x
y
g
e
n
.
 

If ingested, 
w
a
s
h
 

out 
m
o
u
t
h
 

with 

water. 
Call 

a 
physician. 

W
a
s
h
 
c
o
n
t
a
m
i
n
a
t
e
d
 

clothing 
before 
reuse. 

I
N
C
O
M
P
A
T
I
B
I
L
I
T
Y
:
 

Strong 
oxidizing 

agents. 

D
E
C
O
M
P
O
S
I
T
I
O
N
 
P
R
O
D
U
C
T
S
:
 

Toxic 
f
u
m
e
s
 

of: 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
c
a
r
b
o
n
 
dioxide. 

F
I
R
S
T
 
AID: 

In 
case 

of 
contact, 

i
m
m
e
d
i
a
t
e
l
y
 

flush 
eyes 

with 
c
o
p
i
o
u
s
 
a
m
o
u
n
t
s
 

of 
water 

for 

at 
least 

15 
m
i
n
u
t
e
s
.
 

In 
c
a
s
e
 

of 
c
o
n
t
a
c
t
,
 

i
m
m
e
d
i
a
t
e
l
y
 
w
a
s
h
 

skin 
with 

s
o
a
p
 
and 

c
o
p
i
o
u
s
 
a
m
o
u
n
t
s
 

of 
water. 

If i
n
h
a
l
e
d
,
 
r
e
m
o
v
e
 

to 
fresh 

air. 
If not 

breathing 
give 

artificial 
respiration. 

If breathing 
is difficult, 

give 
oxygen. 

If ingested, 
w
a
s
h
 

out 
m
o
u
t
h
 

with 
water, 

Call 
a 

physician. 
W
a
s
h
 
c
o
n
t
a
m
i
n
a
t
e
d
 

clothing 
before 

reuse. 

I
N
C
O
M
P
A
T
I
B
I
L
I
T
Y
:
 

Strong 
oxidizing 

agents. 

D
E
C
O
M
P
O
S
I
T
I
O
N
 
P
R
O
D
U
C
T
S
:
 

Toxic 
f
u
m
e
s
 

of: 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
c
a
r
b
o
n
 
dioxide. 

H
A
N
D
L
I
N
G
 
A
N
D
 
S
T
O
R
A
G
E
:
 
W
e
a
r
 

appropriate 
N
I
O
S
H
/
M
S
H
A
-
a
p
p
r
o
v
e
d
 

respirator, 
chemical-resistant 

gloves, 
safety 

goggles, 
other 

protective 
clothing. 

Safety 
s
h
o
w
e
r
 
and 

eye 
bath. 

M
e
c
h
a
n
i
c
a
l
 
e
x
h
a
u
s
t
 

required. 
Do 

not 
breathe 

vapor. 
Avoid 

c
o
n
t
a
c
t
 

with 
eyes, 

skin 
a
n
d
 
clothing. 

Readily 
a
b
s
o
r
b
e
d
 
through 

skin. 
W
a
s
h
 
t
h
o
r
o
u
g
h
l
y
 

after 
handling. 

Irritant. 
Harmful 

liquid. 
K
e
e
p
 

tightly 
closed. 

Store 
in 

a 
cool 

dry 
place. 

H
A
N
D
L
I
N
G
 
A
N
D
 
S
T
O
R
A
G
E
:
 
C
h
e
m
i
c
a
l
 

safety 
goggles. 

N
I
O
S
H
/
M
S
H
A
 

- a
p
p
r
o
v
e
d
 

respirator. 
U
s
e
 
only 

in 
a 
c
h
e
m
i
c
a
l
 
f
u
m
e
 
hood, 

C
o
m
p
a
t
i
b
l
e
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 

gloves. 
Safety 

s
h
o
w
e
r
 
and 

eye 
bath. 

D
o
 
not 

b
r
e
a
t
h
e
 
vapor. 

Avoid 
contact 

with 
eyes, 

skin 
and 

clothing. 
W
a
s
h
 

thoroughly 
after 

handling. 
Irritant. 

K
e
e
p
 
container 

closed, 
Light-sensitive. 

M
a
y
 

r
e
 

pressure. 
Vent 

periodically. 
“
=
=
 

e
 

e
r
a
t
e
.
 

e
a
r
 

S
E
E
D
 

D
e
c
o
m
p
o
s
e
s
 

vigorously 
over 

100 
°. 

H
A
N
D
L
I
N
G
 
A
N
D
 
S
T
O
R
A
G
E
:
 
C
h
e
m
i
c
a
l
 

safety 
goggles. 

R
u
b
b
e
r
 
gloves. 

N
I
O
S
H
/
M
S
H
A
 

- 
a
p
p
r
o
v
e
d
 

respirator. 
Safety 

s
h
o
w
e
r
 
a
n
d
 
eye 

bath. 
M
e
c
h
a
n
i
c
a
l
 
e
x
h
a
u
s
t
 

required. 
Do 

not 
b
r
e
a
t
h
e
 
vapor. 

D
o
 
not 

get 
in 

eyes, 
on 

skin, 
on 

clothing. 
W
a
s
h
 
thoroughly 

after 
handling. 

K
e
e
p
 

tightly 
closed. 

K
e
e
p
 
a
w
a
y
 
from 

heat 
a
n
d
 
o
p
e
n
 

flame. 
Store 

in 
a 

cool 
dry 

place. 
C
o
m
b
u
s
t
i
b
l
e
.
 

H
A
N
D
L
I
N
G
 
A
N
D
 
S
T
O
R
A
G
E
:
 
C
h
e
m
i
c
a
l
 

safety 
goggles. 

R
u
b
b
e
r
 
gloves. 

N
I
O
S
H
/
M
S
H
A
 

- 
a
p
p
r
o
v
e
d
 

respirator. 
Safety 

s
h
o
w
e
r
 
and 

eye 
bath. 

M
e
c
h
a
n
i
c
a
l
 
e
x
h
a
u
s
t
 

required. 
D
o
 
not 

b
r
e
a
t
h
e
 
vapor. 

D
o
 
not 

get 
in 

eyes, 
on 

skin, 
on 

clothing. 
W
a
s
h
 
thoroughly 

after 
handling. 

Irritant. 
K
e
e
p
 
tightly 

closed. 
K
e
e
p
 
a
w
a
y
 
from 

heat 
and 

open 
flame. 

Store 
in 

a 
cool 

dry 
place. 

Combustible. 

W
A
S
T
E
 
D
I
S
P
O
S
A
L
:
 

2 
S
P
I
L
L
S
 
O
R
 
L
E
A
K
S
:
 

d,i,a,f 
E
X
T
I
N
G
U
I
S
H
I
N
G
 
M
E
D
I
A
:
 

C,G 

W
A
S
T
E
 
D
I
S
P
O
S
A
L
:
 

2 
S
P
I
L
L
S
 
O
R
 
L
E
A
K
S
:
 

j,k,f 
E
X
T
I
N
G
U
I
S
H
I
N
G
 

M
E
D
I
A
:
 

C,G 

WASTE DISPOSAL: 3 

SPILLS 

OR 

LEAKS: 

d,i,a,f 

EXTINGUISHING 

MEDIA: 

C,G 

WASTE DISPOSAL: 3 

SPILLS 

OR 

LEAKS: 

d,i,a,f 

EXTINGUISHING 

MEDIA: 

C,G 
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CARBOXYLATES: METHYL, ETHYL, t-BUTYL AND 

BIS(?.2,2°>TRICHLOROEINYL) 

tasample of methyl azocica 

oa ti 
\ lf 





Nevertneiess, 

azO00 carboxylate 
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1 Would be expected to de jess prons to explosio 

ise OF their nigner moecuiar we qt tc 

salgiy they 100 should de prepared and handied behind goo 

oO be Kept for 2 iong time stored in @ s1ock-stable solvent as 
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FOO } 

Jie) ia jetzt nicht erreicot werden kopote, ao [Ubrte doch die & 

sebaltigung mit deo erwdboten Stollen zur HKotdeckuog enner Neibe 

eigenartiger Spaitungs- und Lerialisreaktiouen. Aucb zu Beginon de! 

orliegendeo Untersucbung, die sich in der Hauptsacbe mit einer 

anderen merkwurdi eo Reaktion der Azoxkorper beschalftigt, wurden 

einige derartige Zerfallsvorgainge beobacbtet, die sich zum jell 

an bekavotes anscblieJen, zum [Teil aber aucb neu sind und dber are 

tiipacnhos #ericotet’ wWergen BO), 

jer Bebandiung von AzoOadicarvonamid mit Pbosph 

eptoxyd in der Hitze tritt ein Zerfall ein in Stickstolf, Wasser 

3 Jiausadur;re 

Niiy COLN:N.CO.NH, we H30 + No + HOCN + LICH, 

d gnoz analog beobachtet mao die Hotstebung von lsocyaovaten und 

isonitrilen, wenn man die gleiche Renktion auf substituierte Azo- 

LNIN.COLNH.CaHs -— Hy O + Ni + CHH,NCO + Coll, N! 

verwendet man otatr der AzOamidé ihre sehr leicht sugangiiche: 

ersalize und ja&t Jod auf sie eiowirken, 80 witd gieichfaiis 

stickstoff frei, uod es kommt aucb in diesem I’nalle zur Bildung 

R.N(Ag). CO.Nin. CO.N(Ag) RR + 2) vee YAgd m Ns + 2KRLNGI 

Ag N:N.CO.N(Ag).R mm 2JAg + Ny - Q2RUNIC EO 

koozentrierte Schwelelaiure verandert Azodicarbin- 

cigenartiger Weise. in der Wiurme reagieren die Dede 

senr lebbalt mit eloander und auber Sch veleldioxya, K Ob!en- 

“Va, Kobolenoxyd od Sticksroff erbult man keine nennenswerten 

wengen von cbarakterisierbaren Keaktionsprodukten. 

Arbeltet man dagegen bei tiefer Temperatur, so entstebt auler 

eLen erwaboten, gaslormigen VYerbindungen auch noch IHydra- 

ig ung wenig Stick st ffwasserstofisaure. 

sebr merkwirdig, dal die Menge der letzteren — ohn 

bY auch pur ejver Spur von Schweleldioxyd — erheblich zu 

pu ‘eun man ie Zersetzung des Azodicarbonamids mit beilter 

Schwelelsaure YVoroioimt. Als Gase entweichen unte! 

SREP edinguogeo Kohlenoxyd, Kohlendioxyd und Sticksto! 

us de Kuckstand tassen sich Iiydrazine und Ammoniumsuilat in 

cher Wuantitat tsoleren 

ie Schwierigkeiten bei der Erklarung dieser verschiedenen 

Spaitprodukte Jasseo sich rielleiebt Uberbricken, Wend man eine 





$007 

ersetzung des Azodicarbon-diathylamid-silber 

Ppesillas @ wif lay Si Cersalz I adsoluten i 

aisided rortioneo unter jedesmaligom ss 

ig dic Derecnnete Menge Jod in absolutem Ather hinzgugel zt 8 
4cOeidel o1CO JoaGsilber as, die A4405UDne Oimm@t den heftipan S8fruco nach 

jsut aobat ad, und der fret WEeracende sti kaetc ft labt sich BD dam im Innern 

ér Fiascnhe sich oiidenaden Druck er¥ennen 

is afonerigche Filtrat wird durch silberachu AOlm Von den (letzten 

spuren JOd belreit und mit Phenylhydrazion versatzt 
[ i t Rild ry einer gnllertartioar 4 hung im OS Hilt B:SGCaNO Uae 110 Kk e@)lue i rrartige ruoung ¢ 

t his eine re j e Weoge vOu Atohyl-phenyl-gem arbazid 

Vu zZende Uupps hud Qs uach der Umkrvatallization Qe HR 

i ane! xf y i ’ be tz 

t Yas or fig OVE Petr O.40384 9 { ) tg 
‘ co, f) dS | H.0 - 2.1579 g Sbst.; 81.7 com 

: 150 g Sbet,: 25 N (19% 768 

: ise UL 6U,.G06, KL 4,40, N 23,46. 

Vel 2 OU.Se, WU, » 7,84, 7.33, » 23.39, 28.28 

stelubg von Hydrazo-dicarbuusdure-dimethyloster 
Graz yare Werdan nmnit JU cem Aigohoal vermisant 4 3 

: 0 BER COC 30 a elpse trihe Sus 

ssigkeilt wird am RuckfluGkihler zum Sieden 

A, inter ‘atandigem Schitreln ciu Gomisch von 19 07 Ch 
OFle " mit o¢ com \ther tropfenweise liinz goligt, Ne 

ogetraye wird noc lo M an 

hus es edeben myaraziocnio YUrat #201 trier 

sus Geis Fitrat scheidet sich beim langsamen yindampfen der 
sebonep, zu sterulormigen Busechelu vereinigten, 
Miurch Umbrystallisieren aus alkobolhaltigem 

die Verbinduog rein und ion einer Ausbeute von 
er iheorie) erbalter 

} } tps bei 19¥ 

ars €®i:iuuogz von Azodics mr osaure-dimethyleater. 
Grazocdicarboosaure-aimethylester werden In 20 com konzentriarter 

zu dicser Losung 00 com Chloroform hingu- 
cher guter Bisk0Glung JAGt mau aledago uoter Sobittela 2u dicaem 

; if 

& Re,08t jna 

aipetersdure schnell rutroplen ued das Gemisch 
ooter Ofterem Omechittels in Bis atehen. Hieraut wird dis 
nideung von dem hellgelben Saipetersiuregemisch gotreant, 

n Wasser gewaschen, die Ldsung filtrort, wit 30 com Ather 
oloroicium getrockuct, aul dea Wasserbad die auplmeage 
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