872,991

C[err]H[err]CIerr]N[err](m)lepular wei °

Conposi tion:

ght_577. 3)

Cal cul at

0. T17 _U:SO 49% S

H=6. 34‘Vq—~6—5u bti%
EXAMPLE 7 ' : reduced

D et hanql a Mi‘hyl -tet racyci ine-i|
light = *

i “ascorbate .
dlethanola noxethyl

10- .
tetracycline ascoc Bm

e separat es. whi ch
10[err]C|nto 1

o xt<m of 400. i sol*at e

cc ,of

reaction” RN harmmfw:&ugmnmqfamlm#mt&m
7. CC-0T pUioh duct ca
ggi Lr(egdlf _r_-l_l__;_.;.: .___‘..,.ad,. 4“ -(:Sﬁ‘hé"’ lr . (8 1 nol), 17.6 grans of ascor bi cn'
-1 ey educe res nmol ) and
‘11;1 ?Ogrlag.lz‘- L Yo LUnE ( BepYeayion madefn f 'ffﬁ’wﬁsds‘f{ 9%% 2 grans (= 9)2 5% of
Do e DI FA ngdnmmﬁphmmonwlshdhﬂ’vt’ﬁd& etical yield). The .
decorrp)c/)se abov _ react:e_f;sel-u-t-l—e-n is concentrated under
Clerr]H Todex s f,L °°'rrﬂ 25?) )7.0&A2A3 and 81(1)9 BRRS. ton '
1 H err] pt ageentppcer ”éﬁ"ﬁl ’ t 73
Cal cul at ed. Iﬁt&ﬂaﬁ@% Mﬁm-egﬁ » 26@
gl:Bi gg% S .. .. COMBLEEE SPECIFG,GA'S!PII’)O% H=5. 91%
Water- luble etracycline Derivaltives. @il process for
E_XA%PLEhS P gtﬁcﬁmm onis stirred for a
20Eeret c:yl Zlm noet hyl )F am norrEt h | - further 1§Q:h¥91 a,gdhngg&e@tdhaa@ﬁ at -
oroosul 6. By pr edgHFT AT MELES mﬁ% O o ot 3 RN o
diethyl - ether QfGELhif ) "-'a 50 under G @yl ‘ Rz represelm‘»lﬁaa'ydl't’;g of

_ Hoctlist) y Garnihnyp
am no- et hyl ami ge h@&,yldd&hie)ghe lxﬁretaonscfobﬂ'h
obtained as a. pry taceupEntaEly ? “s’
mi crocrystal | i ne ’g‘élgeot‘gbc‘g %‘
solution (of 21. J{,;om n&nd dr| ed at

40 strength) (fo 1 ‘mdﬁemycenmfnectam
anmounts to 61.2 cycline and ghk ﬁ%ﬂ

(88.4% of ‘the’ t heBitEgl ol PR
t enper at ur e over glu@&g@ ‘3{11 }cé;i:t." vetlﬁfpgteﬁﬁam

1[err] hour i Ka@e Sithierto [bery, used salfy =D
s cyclines. As th::gsalns are stab e in solution

only -at extreme pH values it is difficult to
administer them, for example, by intramus-.

llSO

‘.‘_’.

A
' ww

20 tolerability is due principally to the precipita-
* tion of tetracyclines from solutions ther¢ of in
 buffered tssue fluids. Attempts have been

_ ample, in the intramuscular injection of tetra-
25 cyclines, by adding local anaesthetics (see
cation No. 793,558 and Belgian Patent

Specifi
No. 539,034). Thus, ini order to stabilize such
been added organic acids,

solutions, there have been
- for example, ascorbic acid or citric acid, or
30  magnesium chloride. The low pH-values of
" the solutions of tetracyclines (see Spec:ﬁcauon
No. 768,735) also makes it difficult to ‘use
these highly active' antibiotics over a wide
- range of applications. .
35' The present invention - provxdes amino-
" methylation products of tetracycline, chloro-
__—————tetracycline and. hydroxy—tetracychne in their
- anti-bacterial isomeric forms, which products

_ correspond to the presumed general formula

pl ”s_sure at:- r.eemten"perature and -
oduced. it.e 2000 c¢ of dry ther.

@TCI‘“°44 3 pressure. .
y feiesttits eﬂaam)al 6f0a chemcjrc)lc amlge,

%gg E is hydrogen:
31 oup, and also

ORs represents lg

cular injection. Their occastonally poor local -

- made to overcome these dxfﬁculues, for ex- .

' anhydro-tetracychne, ls

N= 7.28%-— Found R &= 16 s = et

N= 7.01%

AL

eci pitate of

OSMIMEMe are -
- introd @&991

and Washed with et her

1 to 8 carbon atoms,

W‘ gro, ot S

§ CCO

net hag&l Rc fornal dehyde

40[ err] C under<seduced 50

e yicld.

gsesea
ogen o
physiologically ~tolerable ammomethylauon

products of anhydro—tetracychne in its anti-
bacterial isomeric forms in which the amino-

methyl group cormsponds 0 the formula
_ Ry |
_ -—CH, — N -
.- R;

"where R, and R, have the meanings given

above, and physiologically tolerable acid addi-
tion salts of these compounds.

The invention also provides a process_ for
the manufacture of water-soluble amino-
methylation products of the tetracyclines as
defined above, wherein an anti-bacterial iso-

" meric form of tetracycline, chioro-tetracycline

or hydroxy-tetracycline correspondmg to the

, general formula

in which R, and R have the meamngs glven |
above, .or an ann-bactmal isomeric form of

a:__nmo-methylaned
. - ( o
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Conposi tion: 55

wei ght 692. 4) Cerr]Herr]err]Nerr] (nol ecul ar

O=27. 73Ypmmmmn ., Cal cul ated: C=57.19% H=6.99%

Egung - C=57.34% H=7.20% 0=27.76% N 8.09% S
40U . .

i ntroduced. |nto 1000. cc_of dry emyPLE ° | and is

70.

Pi peridi noget hyT‘fet racycl ine-penicillin G

of pi peridino- -

The I i ght yel I ow preC| pi tate

grlt hyl ;jt et racyclzne thus obt ai-ned is-i en? J’zt’g‘”— '
per i di. normet HYT AT ef: 53 cM&Gioh)N o
: &asm\hasﬂmdtbsi g th eth tednetracchns
under - 7 ﬂ&aiiﬁ)l et hanol are di tsﬁ gé%ﬁ ahnafnam evg at 40[err]C
pressur e~ The yi, eI d anounts to 4.93 . 65 Abf e oaminometilasedy tetra-
N- met hoxy: - gr ams (91. 2% Ofei. he te eaﬁumso belg:tsg:ed yéeﬁ,ﬁ" pcid €5
nmet hvl c[i ﬁ&leor etical tep e tetm:@chnef and
e yl piperi'dine (0.1 nmol) and 44&gram; Of acxdsbore,
er, nethanol, - . tet racy i ne . nVa&heemmt‘;in in
t et r ahydr of ur anein wﬂxdhdh@p@) efnéa‘ﬁm andtfamat e.
sol ution s cohcey wwtémiéc lelﬁé;ee afoippmeh g 70
u 1 obti
88der ni t rogen- §3§ oﬁiﬁdﬂaﬁdmpt@gm e’ with the F&'ﬁﬁﬁ%ﬁ%@ yae.r] C.
. For, making salts of E@smdthylaed
Cal cul at Ed C—G%a cfﬁ %‘ y témcﬁﬁéj e ‘ﬂ@|]gl'ltse$ﬂxer8)w1de
N=7.76% < 10 303—34 gewandte 2 c;nne variety of acnds, for example, carbonic acid, 73
0 68 265 et seq.)- oun ydr@;h@p c oric .
EIZ? 95% *. . ; p?gt"com ounds q f this B@ acid, aﬁﬁ 99 % ma@:&ad,53%
i peri di nOfTEt hyI fdrfat loft cfkqen:escp |*lfs ereo dLa anc acud citric acid, gluconic
Vlhgor ously.- The are new POFpess an cm’f enl-} solubllity A" ﬁ,ﬁ eidldi p_amachc acid, or &
phase is se ge of p values, and
p| peri di norrg? L at é{f‘ﬁl a&:&%ﬁiﬁ?ﬁ&@@ actmty of the 5. Jhga lation reaction gkﬂsﬂqﬁe
Y| a feic ess O is mvenuon includes the so-
pi peri di nonet hY| a’&ahdsr&cryoi qonpglerable value gﬁ}ﬂ ?Neﬂ tran: mmomethylanon reaction, that is
wat er. peni ci b11 rbe'p!;:p@'ed qg L
sol ution of -3. for P némchn &Jadxomﬁf@:tgra % _%S’;%%‘X- 85
: ot by in af = al 1 0-
yi el d). G (ﬁn meemmddggy g bg ﬁq?{hy ‘ﬁd‘er b 'E“F?eor tical
deconposes above. id‘ﬁﬁ{eem @eutral pH value. 0 0 S5[err]CRr, It
compounds "are used precipitation o mposi ti on: —CH, — N< . '
25 gly soluble free bases of the tetracyclines, 2
. which occurs with the known tetracycline pre-
- rations, is completely avoided, whereby their  as defined above ‘into the tetracycline. There
- tolerability and absorption are considerably are especially suitable aminomethyl-compounds S0
- jmproved. This l&ds rapidly to high blood of hydrogen halides, water, alcohols, hydrogen
30 fevel values. sulphite ion, phthalimide, succ1mm1dc, piper-
: " For making the new compounds from the - idine, pyrrolidine, morpholine, alkyl malonic
: said tetracyclines, the antibiotics may be used acid esters or acylammo—malomc esters, the
" in the form of “their free -bases. or ‘as. salts amine —portions of these. anunomethyl-com— 9
L with morgamc or organic ac:ds or with in- pounds being those of the amines mentioned
- 35 - organic or organic bases. above. As such compounds there may be
' The formaldehyde required for the amino- mentioned N-morpholino-methyl succinimide
-. . methylation may be used in the form of an and N—chloro—methyl—morphohne
L a solution of fonnaldchyde or of a As solvents in which the amnomethyhuon 100
- - golution of fo ldehydc inan organic hydrous of the tetracyclines may be carried out there -
.. 40" or anhy drous solvent, or in the gaseous or are used water or aqueous or non-aqueous
- - solid (polymenc) form. organic_solvents. "There may be used alcohols
: Alternatively, there may be used a ‘substance containing 1 to- 6 carbon atoms, ethyl ace-
. capablc ‘of yielding’ formaldehyde under the tate, tetrahydrofurane, dioxane, pyridine, 105
_ conditions of ammomethylauon, for example,- glacial  acetic acid, dJmethylformamxde,

- chloromethyl methyl ether.

As amines may be used for the reactions:
_ammonia or primary or - secondary aliphatic
or heterocychc amines, for example, methyl-
. amine, ethylamine, ‘n-butylamine, cyclohexyl-

amine, octadecylamine, dimethylamine, di-
ethylamme, di - n - butylamine; diisobutyl-
+ L c aming di-isohexylamine, N-methyl-oct -octadecyl-
.- amine, ethano lamine, diethanolamine, diethyl-
ammrrethylamme, di - (dlethylammoeﬂxyl)—
amine, p:pendxne, pyrrolidine, morpholine,
i e or N—meﬂxvl—p1perazme There may

55

be used any amines “suitable for the amino-

PR methylauon
"~ - The amines may beuscdasﬂ:efreebases
or as salts thereof with inorganic or organic
_aads, and in the latter case the correspond—

methylene chloride, chloroform or benzene.
The reactions may be
peratures within the range of -15°C o
+ 80°C, and advantageously, 0°C to + 20°C.
_The yields of the compounds of the inven-
n(:;dare on the average 909/, of the theoretical
Tl;e following Examples illustrate the inven-
tion: —
ExaMmPLE 1
Plpendmomethyl-tetracychne acetate

443 Grams of tetracychne (base) (= 01.
mol) are dissolved in 1000 cc of tetrahydro-

+15°C there
while stirring,
(0.1 mof)
7%

furane. At a temperature. of
are added to the solution,
14.5 grams of piperidine acetate
and 13 8 cc of a formalin solunon of 36.

carried out at tem-
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115



Cal cul at ed:

Cerr]Herr]err] NS (nol ecul ar wei ght 875.5) 15
C=60. 30% H=6.10% 0=21.93%
N= 8.00% S=5.6/% Found:. .. . C=60_09% I
.- N= 8. 22% S
EXAMPLE 10 trihydrate (base)

H=6.12% 0 =22.03 %
=3. 96%; A g

The sol ution

(0. 01 -4¥oH) .

20 - Pyrrolidino-nethyl -tet racycl i ne pant ot hen"
whi ch. 'e%orres cl ear, very soon is allowed to :

(a)

st and®®8P! 30 mi nut es under nitrogerd.

Pyrrol iidi nomet hyl. i_el_nacycl +ne: -

arﬁke&ﬁ-ém% aditifing Lofvadtiuider radied ds Lo/

Lyo- § .. 710 S sed

pyrrol idigonet %&;ﬁé@fﬁ%l)&mpyi’gw&n 1ol O rgridbuzee by sbours€0°Gt i on (0. 01 m)l) ka

cycling The |§ guzd mil/ the oclcivh isl eompipo sesThe yleld @&uﬁt%ﬁgtm +P1ch r;g .

di ssol-vied- rﬂ 35eb@ta¢ﬂ wms egf Q). heres afy, s 25

water. §nto ? ¢ ﬁ!ﬁ“%ﬁ‘ tf"ﬁeore calc | 92

yi el d) % téMih e,b& ed id y5 (0 grams of etracycline "

Conposition: CerrJHerr]err]Nerr] (noleculfa

wei ght 527. 31)5 Composition: CLH,OuN, feuoiscula Cal gu‘lmait ed: C=61.45% H=6.31%

0:24 27‘0@ 39U10iN; (10 rwelg 14 7.9709 o .

Found: | ~C=61.71% H=6. 099 aleylates; ﬁ Resgey H=63% o 2@614’

N= 8. 1626 40 (b)) Pyrrol igdigaenet M?_g@q 01@21158/, t henat e

sol utloin by neans of a cation ex- N= 7t eznate L

changer). Lyophilization yields the I'ight yellow" . 5.3 Grans of :

pyrroli: 8t hyl -tetracycline r o) ¥ tetra cIr _

pant oth‘ A8\ | (‘:)Ph"l‘“"m ? W@‘@F%%?‘%E@ 'p&kgfy 3%‘? °1m°‘ |
Wk e (@ hons) B thos U e e, Rty T Bedarer t en

deconpokes:. ﬁ)

added 4; *8, 82 of malmnelgheeous

45 pang of,heAi chdle

Ly

Gerr]H rr]qesraéﬁ??rzrﬂo z.narsc “fé%

Cal cul ated: C=57.88% H=6. 75% =27.86%
N= 7. 51% -Composition . Found

Ne 7. 70% E%W

i ntroduged igto 1500 ce of dr’:?l t

Di et hyl dmi' nonet hyl -t etracycl igggnd:
: 10. 8 G ans of. drmmangmsamam ne (of

di et hyl am no-

nmet hyl - get racycl i ne separ at es

mol ) and 44.3

t et racyél i negs(

pressure The-
amount sito 44

50

]
. 5.3 grams (
(d) A solution of 1.35 grams of N-chloro- -

The preC| pi
Oelfamsp
l) agl
I
)bfeflo holin e(Ol 1 I&t
3engcyalim e)8@1 %l)oﬁ ecc of

furane. After stirring for 2 hours

the llght yellow precipitate of morpholino- -

methyl-tetracycline hydrochloride that has
formed is isolated, washed with a little cold
tetrahydrofurane and ether, and dried at 40°C

- under reduced pressure. A further quantity

of the reaction product can be isolated by

" concentrating the mother liquor. The yield
88% of the-

amounts to 510 grams (=
theoretical yield).

© () 2.0 Grams of N-morpholinomethyl
succinimide (0.01 mol) and 4.8 grams of tetra-
cycline hydrochloride (0.01 mol) are dissolved,
while stirring, in 75-cc of .methanol. After
standing for 1 hour at 20°C the reaction mix-
ture contained in the flask solidifies. It is
then intimately stirred with-350 cc of dry
ether. The light yellow precipitate of morpho-
linomethyl tetracycline hydrochloride is iso~

~ .lated, and washed well with ether in. order

to remove completely the adhering succini-
mide. The reaction product is dried at 40°C
under reduced pressure. The yield amounts to
=919, of the theoretical yield).

methylmorphohne in 20 cc of dimethylform-

amide is added dropwise at 5°C, while stirring, -

addtd)t-rooﬁl tam mym dﬁi’d ﬁ%ﬂ%imdehezdudaégmumc aI

el@pxg unts to 53.4

0" % the %}

decomposing above

H=6.51%

: hCt=57.)94%
T weig 579.7 - :
9% =591%, O=24. 84§ ure-and

B &gfﬁf;;;hw dio

tate 95%
dtow polytien ¢fck4 grams efrtﬁeetrwc ipg)

S R WS S I,

400 cc of dry ether. The light yellow precipi-
tate is isolated and washed with ether.

The morpholinomethyl tetracycline hydro-
chloride thus obtained is dried at 40°C under
reduced pressure. The yield amounts to 5.0
grams (=867, of the theoretical yield).

The compounds obtained as described under-

(b), () and (d) are identical, and correspond
in their properties to the morpholmomethyl-

tetracycline hydrochloride obtained as des-

cribed in Example 2(a).
ExAMPLE 3 .
lidinomethyl-oxytetracycline formate
To" 7.1 grams of- pyrrolidine (0.1 mol) in
50 cc of methanol are added 13.8 cc of a
formaldehyde solution of 36.7% strength
(0.125 mol). The solution is allowed to stand

for 15 minutes, and is then added. at-room - ---

temperature to a solution of 45.9 grams of
oxytetracycline base (0.1 mol} and 4.6 grams
of formic acid (0.1 mol) in 5 litres of
methanol. The reaction mixture is then allowed
to stand for 8 hours in the refrigerator.

d) Ther areqj%géﬁg&)

0O=27.

strength) (O.

o

35

77%

95

100

After concentrating the solution under reduced .

pressure the light yellow precipitate of pyrro-
lidinomethyl-oxytetracycline formate that has
formed is isolated, washed with a little

methano!, and dried at 40°C under reduced

105



65 reaction mxture is stirred for one hour. The theoretical yield). The
product deconposes solution is concentrated under reduced pres-
above 1 err 75 Conposi ti on: ' . —

C[err]H[jerr]Qerr]N[err] (mol ecul ar wei ght 529. 3)

Cal cul at ed: C-.61 22% H:6 66% O 24 18% S
N= 7.94% - Found C= 61.42% H =6.86% _".o-_
=24, 10%, 80 - o o S NE8.21% - S
872,991 EXAI\/PL-E 12 © U cysazemk i s obt ai ned by L
concentratl ng the™morner . et egmms °
| i quor undergreduce @4 mﬁ thc?,n tgﬁ of?ft{ﬁ],, &I”% méoﬁgie/é
t et racyckine:(ammonitigbe t)” dried.at 40[err] almdutSé‘tﬁ pressure. It
de- (0.01 m)l) are di ssal ved at 25[err]C I nv 100 €C - conposes sl owly

above 180[err]C The fr c@onposition: 15

are added. as conpared w th nost C%T‘ﬁu]ﬁ% B‘;
met hanol i'c for mal gehyde sol ution istret
(of 21.1% strengt (0.01 nol).
W th organic :
for exanple, W th acetic acid, which are .

in. After-3.hours the. ea'all @M“I}B‘\al
wnf

wat er.

Q

10 precipitate 1844 sol%
t he t heoretical y| eI din 2 litres of nidtHahbl
Conposi tizon:. =~ - at roomhntet?gciramg :;% g gflsaotgonnaﬁ:-r
(ol ecul ar wei ght 4 e mol), -
HES. 75% (0=27. 04%q X .'“‘“’i'a:,i ’3!(1&22%“‘. Chizine. b
Found: s 'C=58. 19%&!65(0  mixture is
N= 8.67%;: - : allowed to stand forSWLtE refRigera-
oxyt et radycl i ne: (bas‘@’) apd) isgther ppgentrated under reduced
Pi peri di rforret.hyl - gxytetr cI | ne .

stirring, in 30 3% é‘gg

gl aci al dcetic acid. 0.6 G am of
N[ err] - ngt hyl ene- di. pi per-. f or mal dehyde (O l@)%
i di ne (0.:01 nol ). %‘nd .6 grams . of Boupdeet r a- "tsg
for 30 mnutes - o

} " EXAMPLE § . '
Plpendmomethyl-anhydrotetracychne
* acetate
A mixture of 40 cc of teu-ah)drofurane,
'13.8 cc of a formaldehyde solution of 36.7%,
. strength (0.125 mol) and 8.5 grams of piper-
idine (0.1 mol) is prepared and allowed to

added to a solution of 42.5 grams of anhydro-
- tetracycline (0.1 mol) and 6.0 cc of . glacial
. acetic ac:d (0.1 mol) in 500 cc of tetrahydro-

prTES - R
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Found

oo Ethanolannnoethyl—tetracyc!me acetate
70 " Tnto a mixture of 400 cc of methanol, 6.1
' grams of ethanolamine (0.1 mol), 6.0 cc of
- glacial -acetic acid (0.1 mol) and 14.3 cc of
-a methanolic formaldehyde solution (of 21.1%
. -13 temperature, while stirring, 44.3 grams of -
~ tetracycline (base) (0.1 mol). After stirring
"~ the whole for 2 hours the reaction is com-

of net hanol

et he&sht
kHRRY aré] tiskbliddt ylmed v&fahéﬂ aim mmplh;dd—dned prgler

are dissol ved at 35[err] C - whil e
an.,ouN‘ (% ﬁaﬁaﬁl%@: 710.8)

‘stand for 15 minutes. The mixture is then -

C,.H,,O N, (molecular welght 585. 3)

ed - C=61.72%,

‘N= 7205
. C=6198%,

- N= 733%

'pleoe The clear soluu

~ strength) (0.1 mol) are introduced at room

T ‘the clear solution
- olz@s of -a.
ﬁ’rp ouno 8/°’ |'ess soI uble in

~acids, -

et hyTl - ta}r ':'gﬁe set s Syl
t The

inet/0is0 fiso-

he 3}%&“1%302;

Bitho (=90.8%

rep
obmme‘:%)%n
" The yield amounts

of the theoretical cyl::xlxd) q
The substance ges]
above 120°C and decomposes a&ﬁwvgf

(3 G609y, = 2701/0,
s &ﬁ%d sol.u-
oam# z

i &G

Af koasid:abo it = smt-,’/gr H&me;;eo 29190%0r ms salts .
30 minutes the precipiNat?af of yell ow,am no="

CCTf_ ......_........

% stlrred _-

fufane. Afier allowmg the mixture to stand

_for 2 hours in the refrigerator, the yellow

crystalline precipitate of piperidinomethyl-
anhydrotetracycline acetate has formed it is
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isolated, washed with tetrahydrofurane, and .

dried at 40°C under reduced pressure.

The yitld amounts to 52.7 grams (=90.5%

of the theoretical yield). The product decom-
es slowly when heated to temperatures
above 120°C.

H=630%, O= 24.69%,

599%, 0 2484/°: _
noentrated at room’
temperature under reduced pressure and intro-

duced into 2000 cc of dry ether. The light yel--

low precipitate of ethanolaminemethyl-tetra-
cycline acetate that has formed is isolated and
washed with dry ether. The product can be

‘dried at 40°C under reduced pressure. The

“yield amounts to51.8 grams (89.8% “of the
" theoretical yield). The light yellow powder

decomposes above 140°C.
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cycline (base) (0.01 nol) are dissolved at 15[err]C

undi ssol ved par af or nal dehyde is whi

The resi dual

le stirring, in 30 cc of glacial

[

aceti c aCLd..-lThen separated.—Fhe—-dear

hours thp reaction- mxture i s added,
reduced pres- “Wh | e stlrrlng,
and intrpduced |nfo 10&4;@ of . ether .
pi peri di hoet hyl - oxy- = The fi ght yello
tetracycline_acetate is off with sucti

to 30

trated und_er

ol

56— 35— After

) ni trogen and under

0 cc of ‘ether. The Iight sure,
“yel | 'ow - preci: pi: tate of.. =~

pitate of pi per|d| no- 5
fh\l| = OxXyt et ate

2 .

1t &t\, +-S—CoOncet=

is further washe gslﬂmet her, and dried
descri bed “afgye.
amounts to 5.2

(= 84% of
(b) havei:

_to 5. 3 gra
tlge t heoretical Vi gtk

- product decorrposes aloxer.
propertles (b) 0..85 .Geam of--pi p
CorrposM&on =60 - EXAMPLE 7 - o
(nol ecul ar WEI ght Diggxxnog)mnomethyl-tetracychw

0O=28. 51@ gﬁ? _,ﬁj%;xo"_) ormaldehyde are
0

Found: m
N= 6. 79%

crystallizati dﬂfleﬂol)t AR6
Pyrrol i di noi’gaggj fﬁggg;
ﬁﬁm

ac1d ©.1
tetracyc

for 1 &"ﬁﬁ

edc ldhdet
flask SO|IdIfy cc of py
There are abt ai nedo&mpaﬁudneedl es
fornaldehyde (content 48.5%

70 of for dehyde)
hours at :60[err] C - reacfodad: | S .
vacuum annunts to 29..20 grans

sol uti on -are " {=73%. of the theoreti cal y

in portigns, while sti r ‘-E 8 The oduct°
33.6 grars - ; tet ' A Themd
-183[err] C r1oi8 tu dnfs of dEElyl-Sltﬂﬁﬂ

becones a cl eaimmo-ﬁhylaixﬁﬁ: (o.ﬁa{oBJrZOCch\/glmal
yel | ow sol uti o#ﬁeﬂww@ 03

";fge‘?%é%‘a@f

‘The“yiel d M@fmmwahe

% of methanol, 10.5 grams of mnq4 product can be freed from the ad

The Wagm :ng%z)d ng* g%%?
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