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Name of School or College.

14. School education :—
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15. University education, if any :—

16. Professional training as a teacher,
if any :—

(If a holder of the Board of Education’s
‘parchment certificate, the registered
number of certificate and any
distinctions in each part of the
examination must be shown)

(rchaineppan yh et

\d
\

VWW
e o tlo-

17. Teaching employment : —

18. Other employment :—
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Zum Druck genehmigt: Riel, den 9. Juli 1924. Prof. Dr. Wiist, Dekan.

Zur Stereochemie
der Hexahydro-p-Xylidine.

Ruszug aus der Inaugural-Dissertation
: zur Erlangung der Doktorwiirde
der Hohen Philosophischen Fakultdt der Christian-Rlbrechts Universitat
zu Kiel
vorgelegt von
Seturam Sadasiv Gandheker
aus Nellor (Indien).

——

3 Von den vier theoretisch moglichen Konfigurationen des

. Hexahydro-p-Xylidins CsHs (CHs)> N H: waren vor kurzem die
ersten drei verwirklicht worden.?) Sie entstehen bei der katalyti-
schen Hydrierung des as-p-Xylidins C¢ Hs NH: (CHs)z (1,2,5)

NH2 CHs CHs NH2 CHs N H2 CHs
|| L e
1‘ 2 l 5 ~ 1 | | T | D
| ] CH3 11 CH3
N H2

Es fehlte also nur noch die vierte Modifikation —]—\——2——5—
\Y, CHs CHs

welche sich nach den bisherigen Erfahrungen durch die niedrig-
sten Werte in Dichte und Brechungsexponent als extremste trans
Form kenntlich machen sollte.

Um diese Liicke auszufiillen, sollte nach einem Hydrierungs-
verfahren das bisher nur an einzelnen Vertretern der aromatischen
Siureamide ausgefithrt worden war, das Amid der p-Xylylsdure
in das Amid der Hexahydro-p-Xylylsaure iiberfithrt werden, wel-
ches dann zu dem gewiinschten Amin abgebaut werden sollte.

Zur Ausgestaltung des Verfahrens wurde sowohl N-Diathyl-
benzamid als auch der Benzoylharnstoff durch katalytische Hy-



‘ dnerung mit kollondem Platin in saurer Losung in das néu
cyclischen Amid das N- Diithylhexahydrobenzamid Cs i C i
(C2Hs): und den Hexahydrobenzoylharnstoff CsHi CO NH'
CO N H: umgewandelt. Im AnschluB daran gelang auch die
Hydrierung des Xylylamids Cs Hs CON Hz (CHs): (1,2,5) nach
dem selben Verfahren. Zu diesem Zweck wurde aus p-Xylol mit
Acetylchlorid das Xylylmethylketon hergestellt und dieses uber
Xylylsdure in das Amid {iberfiihrt.

Der Abbau des Amids der Hexahydroxylylsdure zu dem
Amin wurde nach der von E. Jeffries ?) verbesserten Hoffmann’
schen Methode’ ausgefiihrt. Dieses Vorgehen gab eine befriedi-
gende Ausbeute, so daB dieses Amin nunmehr aus dem p-Xylol
in guten Ausbeuten aufgebaut werden kann. £,

Die neue Base zeigte die Zusammensetzung des Hexahy-
dro-p-Xylidins einen Skdp. 168°—9° bei 760 mm und gab De-
rivate, von welchem das Pikrat, Hydrochlorid, Benzoat, Thioharn-
stoff als charakteristisch hervorgehoben werden kénnen und wel-
che die sichere Gewihr bieten, daB es sich um einen von der
bisher dargestellten Hexahydro-p-Xylidinen verschiedenen Korper
handeln muB, dem nicht die Konfig. I, Il oder lil zukommen kann.
Die Dichte und Brechungsexponent des neuen Amins besitzen
die kleinsten Werte von den bisher dargesteliten Basen, welcher
Befund die Annahme berechtigt, das der neuen Substanz die ex-
tremste trans Form -Konfig. IV-, die des 1t amino 2< 5¢ Dimethyl- :
cyclohexans zuzuerteilen ist.

1) Winterhalder Diss. Kiel 1922.
2) B. 30 900 (1897).




[Reprinted ftom the Journal of the American Chemical Society,
Vol. XLV, No. 3. March, 1923.]
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ADDITION REACTIONS OF THE PHOSPHORUS HALIDES. VIL
THE ADDITION OF ALKOXY AND AROXY CHLOROPHOSPHINES
TO CARBONYL COMPOUNDS

By J. B. ConaNT, V. H. WALLINGFORD AND S. S. GANDHEKER
Received November 3, 1922

Introduction

The previous papers of this series! have dealt with the 1,2 and 1,4 ad-
dition of phosphorus trichloride and its aryl derivatives, phosphenyl-
chloride (CsH;PCl) and diphenylchlorophosphine. As a continuation
of this work we have investigated the action of substances of the general
type ROPCl; and (RO),PCl on simple ketones and aldehydes and on an
@, unsaturated ketone. By carrying out the reaction in the usual manner

in the presence of acetic acid or acetic anhydride we have prepared the.

mono- and di-esters of the phosphonic acids which are formed by the
reaction of phosphorus trichloride with the corresponding aldehyde or
ketone. This investigation completes the study of the various types of
chlorophosphines in regard to their addition reactions with aldehydes,
ketones and «,8 unsaturated ketones.. In general it may be said that
phosphorus halides of the type APCl; and A;PCl, where A = R or RO,
combine with carbonyl compounds in the same manner as phosphorus
trichloride. As would be expected, compounds of the type AsP do not

! Tars JoURNAL, (a) 39, 2679 (1917); (b) 42, 830, (c) 2337 (192(5); (d) 43, 1665,
(e) 1677, (f) 1928 (1921); (g) 44, 165 (1922).
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give this reaction. It is interesting to note that while phosphorus tri-
bromide behaves in a similar manner to the trichloride,? no addition re-
action could be brought about with the tri-iodide. This is undoubtedly
connected with the fact that phosphorus tri-iodide, unlike the trichloride
and tribromide, does-not combine with a further molecule of halogen to
form compounds of the type PIzXs.

The addition of monophenoxy-, monomethoxy- and mono-ethoxydi-
chlorophosphine to benzaldehyde was effected by bringing the reactants
together in glacial acetic acid at room temperature; acetyl chloride was
formed and, after pouring the material into water, the mono-esters were
isolated as oils insoluble in water but soluble in sodium carbonate solution.
Their structure was shown by hydrolysis to the well-known hydroxy-
phosphonic acid, CsH;CHOHPO;H,, which was isolated and identified
as the aniline salt which has a sharp melting point. The general reaction
is as follows. :
C:H;CHO + ROPCl, + 2CH;COOH —> CgH;CHOHPO(OH)OR + 2CH,;COC1

The 1,4 addition of monophenoxy-dichlorophosphine to benzalaceto-
phenone yielded the crystalline monophenyl ester previously prepared
from the ketophosphonic acid.® Somewhat better yields were obtained
by using acetic anhydride instead of acetic acid; the mechanism of the re-
action with this reagent is undoubtedly the same as that previously
established with phosphenyl chloride.'® :
CH:CH = CHCOC:H; + C:H;OPCl, + (CH;C0),0 —> intermediate compound
2CH;COCl (H;0) CH;CHCH,COCsHs
CH;OPOOH

Abnormal results were obtained on attempting to add ethoxy-dichloro-
phosphine to benzalacetophenone although normal results were obtained
with benzaldehyde. Crystalline compounds containing phosphorus were
obtained, but they could not be transformed into the ketophosphonic acid.
It is hoped to investigate this reaction at some later time.

Diphenoxy-chlorophosphine

* Diphenoxy-chlorophosphine was added to a number of aldehydes and
ketones and gave crystalline diphenyl esters. The constitution of the
ester formed from benzaldehyde was shown by hydrolysis, the known
phosphonic acid being formed; the ester prepared from benzalaceto-
phenone was identified by a mixed melting point with the ester previously
prepared from the known ketophosphonic acid.® Crystalline esters were
formed by the reaction with benzaldehyde, acetone, methylethyl ketone,
acetophenone and chloro-acetone. In the case of this last substance it
was found impossible to obtain any reaction in acetic acid or acetic an-

2 THIS JOURNAL, 43, 1713 (1921); PBr; also reacts in the usual way with CgH;CHO.
1 Ref. 1b, p. 839.
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hydride; however, by using benzoic acid and allowing the mixture to stand
for several days at room temperature a low yield of the desired diphenyl
ester was obtained. In the light of our previous work with benzophenone
and phosphorus trichloride, a probable explanation of these results can be
formulated. The speed of the primary addition reaction is very slow,*
and the diphenoxy-chlorophosphine is decomposed by the acetic acid or
anhydride before it has reacted appreciably with the ketone. Benzoic
acid, on the other hand, does not react with the phosphorus halide at room
temperature and thus the addition reaction can proceed slowly when
benzoic acid is present; as fast as the primary addition product is formed
it reacts with the acid, producing the desired diphenyl ester and benzoyl
chloride.®

CH:CICOCH; + (CeH;0),PCl CH,C1 CeH;COOH
R >C——-O e
CHz( |/
Cl—P = (OCsHj)s
CH,CICOHCHj;
+ C:H;COCl1
PO(OCsHs)z .

Preparation of Diphenoxy-chlorophosphine

It was found convenient to prepare diphenoxy-chlorophosphine by a
somewhat novel reaction. Triphenoxy-phosphine was prepared in the
usual way from phenol and phosphorus trichloride; this substance was then
heated in a sealed tube with phosphorus trichloride and the following
reactions took place: 2(C¢H;0)sP + PCls — 3(CsHs0),PCl; (CsH;50)-
PCl + PCl; - 2CH;OPCly,. The products can be separated by dis-
tillation. The following figures (the average of several experiments)
indicate the effect of increasing the concentration of phosphorus trichloride.

TaBLE I

REACTION BETWEEN ‘TRIPHENOXY-PHOSPHINE AND PHOSPHORUS TRICHLORIDE AT
150° For 8 HOURS
Moles of PCl;

per mole of Approximate percentages of products
(CeHs0)3P PCI3 CsH;0PCl2 (CsH:0)2PCl (CsH50)3P
0.5 negligible 12 55 32
1.0 0.5 25 50 23
2.0 13 47 27 9

It is obvious that the results are such as would be expected if the two
reversible reactions written above were involved; increasing the amounts
of trichloride increases the conversion of the triphenoxy-phosphine into
.chlorophosphjnes. However, as the ratio of trichloride to phosphine is
increased the yield of monophenoxy compound increases at the expense of

i 4 Unpublished work on the action of other phosphorus halides on a-chloro ketones
indicates that the addition reaction proceeds with difficulty.
5 Compare Ref. 1f, p. 1929.
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the diphenoxy-chlorophosphine. The diphenoxy compound is best pre-
pared by using only 0.5 mole of phosphorus trichloride per mole of tri-
phenoxy-chlorophosphine and using over again the recovered triphenoxy
compound. The yields so obtained (90%, based on the material used up)
were far superior to those we were able to obtain by the direct action of
3 moles of phenol and 1 of trichloride.® Equilibrium is apparently reached
at 150° in 8 hours as longer heating produced no appreciable change in the
composition of the mixture. Essentially the same results were obtained
at 110° (16 hours) and at 225° (8 hours). Similar reversible reactions have
been found to occur when aryl arsines are heated with arsenic trichloride.”
It is interesting that this reaction should also take place with phosphorus
compounds in which an interchange of phenoxy groups is involved and per-
haps surprising that side reactions involving the formation of chloro-
benzene do not take place to any appreciable extent.

Experimental Part

Addition of Monophenoxy-dichlorophosphine to Benzaldehyde.—Nine g. of benz-
aldehyde, 16.5 g. of monophenoxy-dichlorophosphine (b. p. 213-217°) and 15 g. of acetic
acid were mixed and allowed to stand for 5 hours in a flask fitted with a calcium chloride
tube. The fumes of acetyl chloride were noticed when the flask was opened from
time to time. The mixture was poured into water and extracted with ether; the ether
layer was in turn extracted with an aqueous solution of sodium carbonate and, on acidi-
fication of the aqueous solution, the monophenyl ester of the hydroxyphosphonic acid
was obtained as an oil. The yield of dry oil was 20 g. or 90%; it slowly hardened on
standing, but could not be obtained crystalline. Seven g. of the oil was hydrolyzed by
boiling it for 5 hours with 15% hydrochloric acid under a return condenser. The solu-
tion was then extracted with ether to remove the phenol and any unchanged ester. On
evaporation of the hydrochloric acid solution, 4 g. of somewhat impure hydroxybenzyl-
phosphonic acid was obtained. This was dissolved in a little alcohol; the solution was
diluted with ether and treated with a slight excess of aniline. ‘The aniline salt of the
hydroxyphosphonic acid separated as a white precipitate which, after recrystallization
from alcohol, melted at 199° and was identified by a mixed melting point with a pure
sample of the aniline salt of the hydroxyphosphonic acid. :

Addition of Monomethoxy-dichlorophosphine to Benzaldehyde.—This reaction was
carried out exactly as described above for the phenoxy compound. Ten g. of benzalde-
hyde and 12.5 g. of the monomethoxy-dichlorophosphine (b. p., 95-96°) yielded 7.5 g.
of the monomethyl ester as an oil, insoluble in water but soluble in sodium carbonate
solution. It could not be obtained crystalline. It was hydrolyzed by boiling with
hydrochloric acid; 3.5 g. of the ester yielded 1.6 g. of crude hydroxyphosphonic acid and
1.9 g. of the aniline salt which was identified by a mixed melting point. The formation
of methyl alcohol as the other product of hydrolysis was proved by the usual qualitative
tests.

- Addition of Ethoxy-dichlorophosphine to Benzaldehyde.—Five g. of benzaldehyde,
7 g. of ethoxy-dichlorophosphine (b. p., 117-118°) and 8 g. of acetic acid yielded, after
the usual treatment, 9.3 g. of the mono-ethyl ester as an oil which could not be crystal-
lized. It was converted into the hydroxyphosphonic acid by hydrolysis with hydro-

8 Noack, Ann., 218, 85 (1883).
7 Michaelis and Reese, Ber., 15, 2876 (1882).
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chloric acid, ethyl aleohol being identified as the other : : i
ic product. The acid was identi
as the an'xl.me salt; 4.5 g. of pure aniline salt was obtained from 3.8 g. of the oily esit:‘ﬁed
- Addition of Monophenoxy-dichlorophosphine to Benzalacetophenone;——The a;idi-
tion to benzalacetophenone can be carried out in the presence of either acetic acid or

acetic afhydride. The best results are obtained by working with the latfer reagent. -

Five g. of benzalacetophenone, 4.7 g. of the chlorophosphin: i
hydride were mixed and allowed to stand for 2 hour,;; tlf:z tezxgzgat'ﬁeia:ft;ce traxlc 'sedan-
to 35° in the course of 5 hours and finally to 40° during 1 hour and then th s
allov_ved to stand overnight at room temperature. It was then poured into ;alflxt.l-lre
th.e insoluble oil formed was dissolved in ether. The ethereal solution was ext;-(‘-:cand
with sodium bicarbonate solution and this solution was then acidified Th 'ted
phenylester was thus precipitated as an oil which was dissolved in ether: af;er dr;' mO:IhO-.
etyero?al solution was evaporated and the product was obtained as a, crystallinmg, i
weighing 5.5 g. After 2 recrystallizations from alcohol, 1.3 g. of pure monoel:nasi
ester was obtained which melted at 145-146°. It was identified as the monoph&ny
e:ster of a-phenyl-g-benzoylethyl-phosphonic acid byamixed—melting-poizit det 3 e'nﬂ
tion. About 2 g. of unchanged benzalacetophenone was recovered from thermflir:-a-
ethere:iﬂ solution showing that the initial reaction had been far from complete g
Dq')henyl Ester of Eyﬁoqbeml—phosﬂoﬂc Acid, C&I&HOHPO(OC.H )e.—
To a mixture of 9.2 g. of diphenoxy-chlorophosphine (prepared as described belo ; % d
39 g. of ben-za.l.dehyde was added 8 g. of acetic acid. The mixture became svl: Ifttl1
warm and within an hour crystals began to separate. After standing overni hf t_hy
crystals v'vere: filtered off, washed with ether and dried; they weighed 4.8 . Aft :
fecrystalhzajuon from methyl alcohol, the compound melted at 146°. It wasfnsol b?r
$Qbenz;ne, Iin v:vate{' and in sodium carbonate solution. It was hydrolyzed to thel;u:
t_hexuyszaf:a ;)zﬁ'acld by boiling it with hydrochloric acid and the acid was identified in
Analysis. Cale. for C1eHpyO4P: P, 9.1. Found: 9.2. e
Diphenyl Ester of a-Hydroxyisopropyl-phosphonic Acid, (CH;):CO ( -
Ten g. of dlphenoxy-c?lorophosphine was treated with 2.5 g., cff ai)t’onel(lapscl)i(g(l:?efi:s?
he?at was .evolved' during the mixing. Glacial acetic acid (6 cc.) was then added and ;
ialtlllr;:l ;apld ;;actu:: ?Ok Ifylace, judged by the evolution of heat and formation of aa;.ty:
h e. After standing for 12 hours, the mixture was poured i T
dissolved in ether. Evaporation of the ethereal solutioz yielgelgt&w;t; ,: l;isttlif :':2:

which was spread on a porous plate. After recrystallization of the resulting crystals

from petroleum ether, 4.5 g. of the compotnd was obtained which melted at 113-114°,
Analysis. Cale. for CisHOP: P, 10.6. Found: 10.8. 3

CHAcetyl Derivative of the Diphenyl Ester of a-Hydroxyisopropyl-phosphonic Acid
((ﬁ ;)zC(OCOC.H;)PO(OCsHs)z.‘—'The mother liquor from the crystallization of the’
co;;lenyldestix: cjhust %es;nbed yielded on evaporation a small amount of a crystalline
pound which melted at 71-73.5°. ‘This was the acetyl derivati i
ester formed by the action of the acet i i T kel
¢ yl chloride during the reaction as the followi
Eg)ex:lénent; shows. t;)ne g. of diphenyl ester was allowed to stand overnight wit(l)l :Zveltnygl
oride; there was thus obtained a substance which after recr izati :
) ystallization fri
leum ether melted at 72-72.5° and was identical with the compound just d:nsuig:l gii

Amnalysis. Cale. for Cy;H;05P: P,9.3. Found: 9.3.
Diphenyl Ester of o-Hydro i
xXy- a-methylpropyl-phosphonic Acid H;C(CH;)-
((}?II-I)PO(OCQ_I-Is)z.—Three g. of methylethyl ketone was mixed with 10 g" r.bcf:2 di;)ht(ané)Hx‘y)-
chlorophosphine and then 3 cc. of glacial acetic was added during 1 hour. ‘The whole
was allowed to stand for 2 days at room temperature when the mixture had become a
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crystalline mass. The crystals were washed several times with water by decantation,
filtered and washed with ether. Five g. of diphenyl ester was thus obtained which after
crystallization from alcohol melted at 128.5°.

Analysis. Cale. for CisHisOP: P, 10.2. Found: 10.2.

Diphenyl Ester of o-Hydroxy-a-methylbenzyl-phosphonic Acid, CsH;C(CHs)-
(OH)PO(OCsHj;):.—A mixture of 5 g. of diphenoxy-chlorophosphine, 2.5 g. of aceto-
phenone and 1.1 g. of glacial acetic acid was allowed to stand for 4 days at room tem-
perature. At the end of this time the crystalline product was filtered from the reaction
mixture, washed with ether and recrystallized from alcohol. ‘The yield of crude ester
was 4.5 g.; the compound melted at 143.5°.

_ Analysis. Calc. for CoH1s04P: P, 8.8. Found: 8.9. g

Diphenyl Ester of o-Hydroxy-a-methyl-g-chloro-ethyl-phosphonic Acid, CH.-
CIC(CHj3) (OH)PO(OCsHs):.—Attempts to add diphenoxy-chlorophosphine to chloro-
acetone in the presence of acetic acid were without success. By using benzoic acid, how-
ever, the desired ester was obtained in a small yield. Five g. of chloro-acetone, 14 g. of
diphenoxy-chlorophosphine and 6.5 g. of benzoic acid were mixed and allowed to stand
for 2 days; at the end of this time white cubic crystals were visible in the mixture.
These crystals were collected and washed with ether; they weighed 1 g. and melted
sharply at 119°.

Analyses. Cale. for C;sHOPClL: Cl, 10.9. Found: 104, 10.9.

Addition of Diphenoxy-chlorophosphine to Benzalacetophenone.—Two g. of di-
phenoxy-chlorophosphine and 2.3 g. of benzalacetophenone were mixed with 1 cc. of
glacial aceticacid. ‘The mixture was allowed to stand for 3 days, then poured into water
and the solid material crystallized from ether. A solid (1.3 g.) melting at 116-117°
was thus obtained? it was identified by a mixed melting point with the known diphenyl
ester of a-phe_nyl—B-benzbylethyl-phosphonic acid.

Attempts to add diphenoxy-chlorophosphine to acetaldehyde, enanthole, cinnamic
aldehyde, methylisopropyl ketone and pinacoline resulted only in oily products which
could not be obtained crystalline. Apparently in these cases, however, the addition re-
action had proceeded at least to some extent.

The Preparation of Diphenoxy-chlorophosphine.—Triphenoxy-phosphine was
prepared from phenol and phosphorus trichloride by the method of Noack; the yield of
crude product which boiled above 210° at 10 mm. varied from 78 to 81%. This
material, in 20g. portions, was heated with various propo_rtions of phosphorus tri-
chloride in sealed tubes in a furnace for a definite time. The tubes were opened and the

contents distilled under atmospheric pressure until the thermometer recorded 150°

and 'then at 10 mm. pressure. The fractions boiling at 130-150°, 130-210°, and 210-
935° at 10 mm. were considered as CgH;OPCls, (CsH;50).PCland (C¢H;0)sP, respectively;
the largest portion of each fraction boiled over a much narrower range (about 10°)
than that indicated. Essentially the same equilibrium is attained at 110°, 150° and 225°
as shown by the following percentages of CsH;OPCly and (CsH;0).PCl obtained with
a mixture of 1 mole of triphenoxy-phosphine with 2 moles of trichloride: 110° for 16
hours, ratio of CéH;OPClL to (CsH;0).PCl, 51:31; 150° for 8 hours, ratio 55: 24; 225° for
8 hours, ratio 40:32. Other experiments showed that 12 to 14 hours was necessary to
obtain equilibrium at 110° and only 6 or 7 hours at 150° or 225°. For preparative
purposes, the most convenient temperature is 150° and the best proportions are 0.5 mole
of trichloride to 1 of triphenoxy-phosphine; the unchanged triphenoxy-phosphine which
is recovered is then used in another run. In a typical run which was made on a larger
scale for preparative purposes, 76 g. of triphenoxy-phosphine and 13.7 g. of trichloride
yielded 18 g. of crude CsH:OPCl,, 38 g. of (CsH:0)-PCl (boiling over a 10° range) and
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%35 & of (CHO)P. The yield of (GHO)ECI based on

P e s e U
Table T given in the introduction to this paper ;

» : arizes _ﬂig average of some 10
final experiments and shows the effect of varying the proportions on the yields of the
various products. A ST

1. Monophenoxy-, monomethoxy- and mono-ethoxy-dichlorophos-
phine were added to benzaldehyde in the presence of acetic acid. Mono-
esters of the hydroxyphosphonic acid were formed. e

2. Monophenoxy- and monomethoxy-dichlorophosphine were similarly
added to benzalacetophenone giving mono-esters of ‘the ketophosphonic
acid. : :

3. Diphenoxy-chlorophosphine was added to benzaldehyde, several
ketones and benzalacetophenone, yielding diphenyl esters of the corre-
sponding phosphonic acids. .

4. Diphenoxy-chlorophosphine was prepared by heating mixtures of
phosphorus trichloride and triphenoxy-phosphine in sealed tubes. An
equilibrium is thus established; the composition of the equilibritm mix-
ture varies with the proportion of the 2 reactants employed.
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UNIVERSITY OF ILLINOIS
DEPARTMENT OF CHEMISTRY
URBANA

October 9, 1924,

M R Littlehailes, Esqg., M. A,
Director of Public Instruction,
Madras, India. :

Dear Sir:

Mr. 8. 8. Gandheker graduated with the
degree of B, S, in chemistry at the University
of Illinois in February, 1920. He was an earnest
student of good ability and was faithful and
reliable in his work. His thesis work was on a
subject in organic chemistry, under the direc—
tion of Dr. Roger Adams. I consider him a man
who is thoroly reliable, and with the additional

S e,
training which he has received in Germany he
should be very competent for a position ag a
teacher. I take pléasure in recommending him

heartily for such a position,

Very sincerely,

Mf%}f?»o

Director of Chemical Laboratory
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& D October 14, 1924.
.

Mr. R. Littlehailes, ‘
Director of Public Instruction,
Madras, India

Dear Sir:

Dr. S. 8. Gandheker studied organic chemis-
try under my directicn at Harvard University for one
year. He received the degree of A. M. from this
University for this work.

Mr. Gandheker carried out a piece of original
investigation in connection with = problem in theorsti-
cal organic chemistry. I found him to be a skillful
and intelligent worker. His knowledge of orgsnic
chemistry and general chemistry was good and his
method of working showed his ability as an original
thinker.

Dr. Gandheker has since continued his work in
organic chemistry at Kiel. With this additional
training I am sure that he is well equipped to carry
on research work and give university or school in-
struction in organic chemistry or any other branch
of the subject. I feel certain that he will give a
good account of himself in whatever capacity he is
employed.

Sincerely yours,

I
7% £ ) g

/ \u€7C Agéistant Professor of Chemistry
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5, 1924,

Dear Sir:

I teke great pleasure in writing to you in regard to the
qualifications ang character of Mr. Seturam S. Gandheker, with whom
Was acquainted when he was in the United States. £
During the years of my contact with Mr. Gandheker he showed
himself to be g very earnest student, always very thorough in his work
and eager to gain an accurate knowledge of his svecialty., His schol-
astic work was of g high character,

; As a man, Mr, Gandheker has a Pleasing personality and a
character above reproach. I always found him very dependable and able

‘to do what was requested of him. He is willing to help others with the

heartiest cooperation, He possesses a determination to succeed in his

chosen profession which should make him a valuable man to any insti-

tution which might employ him. A keen sense of humour is an estimable
quality in the character of Mr, Gandheker, a quality sometimes wanting
in the thorough scientific scholar that he is, ;

All in all, I consider Mr. Gandheker an unusually well egquip=-
ped man in his specialty, and I am pleased to recommend him most
heartily to anyone who may wish to employ him,

Yours sincerely,
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The undersigned " s directed to mvite

attention to the communication noted in the

margin and to

X o /8/95’4:'33'_%@@ i W’V\\Dw\t W e M
/ request  that %W g’QJ‘lN—\_,G.Q, h
this reminder may be returned at once with % tCe §QQ_Q F
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’
the date by which a reply may be
expected addk

Heta— g

2 Tt—is—requested that the reply to this

reminder may be sent not later than

T AL
/1 Wo >
il
2D ¥
o 1
df,e/ [4 a—"/f 2 ‘ s\u\‘q-‘
\ »

Office au/‘ﬁcfa«w
Station ;L,/f-—’f/—*g&»»ﬁL

Dated 2 €% 7 ane fn

Signature,

Designation. % E / -

flg SUBJEOY.

Btptiecahon ap—tnt £ 5.
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7 LAV (EDUCATI &l DEPARTMENT.

Recewed 192 . Registered.....

Application for appointment to the.Indian Educational

] Service.

L : B
| ;“ i
'« ‘ ENCLOSURES.
i No.. Application No 16/24.
A 3 A L o w
| B x 2 o ! N
| S ok At LN o
o ' Station.. M. & 4 T & ®uedtr.. 19th January. .. 1925,
[} ] Spare copies.. ..-cwceeeceneee... N e ? 8
;,?: =
From (ame)....R..Littlebailes Esquire, Mobou....
— . (@eoic}wamow) ......... DIRECTOR OF PUBLIC INSTRUCTION.
( —
ll | ér . i . ¢
8 i Fo She Secretary to the Sovernment of 9Kaazao,~
LA : n
1 i:» 3 Y
‘ LAW (EDUCATION) Depattment,
dix,
In resubmitting herewith the application of
€ % i % e : § I
N Mr. 8.5. Gandhekar forwarded with Memorandum No. 1805 A-1- oY &
: S dated 17th May 1924, I have the honour to state that the &
% i : 7 : ; Tk . . 4 Tk |
: ! Selection Committee wihich considered nis application and - \
, |
¥ ‘ ; . : s b ; |
J 2 ] interviewed him on the 17th instant was not prepared to |
i @ A | B recommend his appointment to the Indien Educational Service. iy #
7 e —————— AT kN g j
a I have the honour to be, !
X | Q a
W ‘ . (o B0 1" N
s 0 Your most obedient servént,
v% " «J t_v x f\

for Director Public Instruction.
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