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96. Synthetical Experiments with Benzhydrylsodium.
By ERNST BERGMANN.

THE alkali-organic compounds have been used for many syntheses by Schlenk and his co-
workers, but a systematic study of their applicability for preparative purposes has never
been made. The present paper gives a list of experiments made with benzhydrylsodium,
which is easily accessible from benzhydryl methyl ether and sodium (Ziegler and Thielmann,
Ber., 1923, 56, 1740; Schlenk and Bergmann, Annalen, 1928, 464, 18). The work parallels
in some respects the extensive synthetical studies of Schlenk and Ochs (Ber., 1916, 49, 608)
with triphenylmethylsodium and of Bergmann and Ukai (Ber., 1933, 66, 54) with phenyl-
styrylmethylsodium. Benzhydrylsodium was chosen for the present experiments, not
only because of its easy availability, but also since it does not incline so much to enolising
reactions with carbonyl compounds as triphenylmethylsodium (see, e.g., Schlenk, Hillemann,
and Rodloff, Annalen, 1931, 487, 135, for the reaction with ethyl diphenylacetate, and
Schlenk and Bergmann, Annalen, 1930, 479, 74, for the interaction with benzylacetone).

The reaction between benzhydrylsodium and aromatic ketones and thio-ketones has been
studied systematically by Bergmann and Wagenberg (Ber., 1930, 63, 2585). They also
reported some experiments with As-unsaturated ketones which led to addition at the
carbon double bond. These results seemed worthy of extension ; the following list includes
the reactions with many compounds of the type mentioned; the table, which is self-explan-
atory, shows that usually benzhydrylsodium undergoes 1:4-addition to Ae-unsaturated
carbonyl compounds. In view of this fact it is remarkable that ethyl phenylpropiolate
reacts like a saturated ester; it gives a carbinol as with phenylmagnesium bromide (Hess
and Weltzien, Ber., 1921, 54, 2511) ; the structure of the product follows from the fact that
it is attacked by acetyl chloride. If it had the alternative formula

CHPh,CPh:CH-CO-CHPh,,
one molecule of benzhydrylsodium having reacted with the ester group, and another
added to the triple bond, the product should be stable towards acetyl chloride. The
behaviour of the As-unsaturated carbonyl compounds is all the more remarkable since
phenyl-lithium reacts with benzylideneacetophenone as with any saturated ketone (Liitt-
ringhaus, Ber., 1934, 67, 1602).

The table shows that benzhydrylsodium reacts with enolisable esters to a certain extent
in the normal way; some of it, however, is converted into diphenylmethane by the enolic
form. Acyl chlorides of the corresponding type do not give condensation products, but
react exclusively in their enolic form. Even with ethyl z-bromopropionate, normal con-
densation occurs, although it should incline largely to enolisation (compare the enolisation of
bromoacetones : Hughes, Watson, and Yates, J., 1931, 3318; Watson and Yates, J., 1932,
1207). Only with ethyl fluorene-9-carboxylate did the enolic reaction prevail.

The reactions with benzhydrylsodium lead to rather highly phenylated substances. It
seemed interesting to know whether very high phenylation of this type gives stable products
or not. Here the experiment with B-benzpinacolin is instructive. The condensation
product decomposes spontaneously according to the scheme :

CPh,"COPh + CHPh,Na —> CPh,:CPh(OH)-CHPh, —> CHPh, + Ph-CO-CHPh,

This reaction recalls similar observations of Kohler, Richtmyer, and Hester (J. Amer.
Chem. Soc., 1931, 53, 205) and Bergmann and Wolff (1bd., 1932, 54, 1644).

Some of the experiments described herein were carried out at the Berlin University
in collaboration with Dr. Alfred von Christiani.

EXPERIMENTAL.

For each experiment, 5 g. of benzhydryl methyl ether were split with sodium in about 200 c.c.
of ether (2 days’ shaking); the solution was decanted from the excess of sodium in a nitrogen
atmosphere (Schlenk tube). Where any other quantity of the ether was used, it is noted in
parentheses after the figure giving the amount of the reagent.



413

Synthetical Experiments with Benzhydrylsodium.

*88¥T ‘DO ‘TE6T 474 ‘sSlop pue uuewmSiog (gL ‘B4P ‘0861 ¢ T ‘P ‘8301 ‘worruup ‘uuemiBIog pue YUOIYOS 295 ‘WINIPOS [AIPAYZUS] JO SUOIIOERI 13Y30 10
197 ‘Q8T ‘zgeT “way) *4d * [ ‘TeqIussoy pue UTeWSIog 095 ‘SUOIIORAI JE[IWIS IO o

*%T1-9 ‘H ‘¥:68 ‘O : Q¥H**D 10 01D

“%T¥ ‘H 199 D haght

°3:9 ‘H !$-68 D 1 puUnOg
%85 10] *OTR)  ‘2-€ ‘H ‘0-99 ‘D :puUnog ,

‘semioqy, ‘sirtoN dredwo)

*[oUIqIBD 8A0QE 87} Jo dpixoxad e Jo 'IDFO®H’E) uonisodmos 33 seq gorym

‘(1oqoore 14doxd wox) 981981 *d
wmaonad 10 HOSW WOl ‘smstyg

HOSW woaj ‘sayerd oryemstiy

umstoned yygiy woay ‘so[pooN

HO?V %93 mo3} ‘sjopea]
wnoafo13ad 10 HOs1d WOy ‘SI[PIdN

1g ‘jow T
‘rogqoore jAwe woiy ‘sresfio  padeys-jedueT
wnajo1jed 1q811 woiy ‘swstid podeys-puowrer
HOPW WOl ‘sa[pasN

sppe

» *H*D woiy ‘swsud ysymorp4 1nols

109V 8ujrioq
jsureSe o1qe)s { 1g sppe ¢ HO#IJ 30 HODV 0] ‘s3[paaN

1g €pIemo) a1qels ¢ HOsIJ Wox]
Ig qiIs UONOBAI ON *HOOV WOIJ SA[PIdN

HOy1d WO} ‘sA[PaaN

¢ o281—1¢7 *d 'm ‘so[pasu
SULI0} ano—,»ﬂoﬂmcunnahefmxoﬁozé *HOeId wolg

» tunatoxjad JySIy wou.

0907, *d "w ‘sorpasu ‘susiAgiefAusgderjajomoiqrp-,d
SOAI8 9Aoqe sB uopeIpAus(l :%tpm wouj ‘SITPIdN
. s mnajox3ad 3g811 woay ‘s3[pIdN

» HOw3d woyy ‘o197

—997 ‘d ‘w ‘sappasu ‘susigisiAusgdesnjoroyo-¢
$9AIR [DOV Surnioq yiim uoneIpAysq HQ»IJ Wolf

HOsid WOy ‘Sa[peoN

HOYA woij ‘sTe3sA1o ojquogy]

nzuaq 03 punod
-oa ofmedio-ejy[e 9y} UIOI} [ejowl JYy} JO ISJSUel],

« "H'D 30 HOIH oy ‘sa[poaN
wns[oayad g8y woag

« HOPW woxq
1 HOPW U0} ‘sapaaN
*$HIRWIY

.

‘w ‘ponpoid snofewoue UT soA1S SPLIOO [43180e Jurogd

L9 9€8 0L  L€8 —
L9 68 L9 5688 -
91
T-L  BLR 1L 088 /392093
9L $98 9L  LGR —
.9 008 L9 008 —
19 %68 LD 368 —
09 608 T 08 —_
¢ 2R %6 LER —
09 368 69 98 -—
29 N =9 N
99 a8 69 LL8 —
9 968 €9 968 —
9 L8 99 Qa8 —
0L 628 69 588 —
9 ~98 09 g8 —
gr  e¥L  T¢  LFL —
¢g I8 ¢ T8 —
9 298 59 698 —
f9 068 0L 998 —
— — - — 26
— — — — 981
— — — — (134
— — — — 803
— — — — 91/%83
L 8¥8 Bl 998 —_
gL 6¥8 9L 098 B1/86T
—_ — — — 91/03%
L 926 9L 846 18/,933
“H A “H 1S o
—_— - \.& -m

v
*% 218D

v
*% ‘punog

L3T—931

80T—L01

9L—aL

191—091
16T—081

6LT—8LT
98—¥8
L8—98
a8l
981

191—6%T
91— 191
igaadtiad
P81—381

LT

L81
P81 —E81

8L1—9LT

08T—8L1

=3
-
—

68—88
09—69

s

2
<

=3
A

2311 -

R od - L - |
WAL IRRR

“1603 ‘8F ‘1361 005 *way) “sausy * [ ‘133qqIL PUB SILION {3967 ‘BY ‘0161 49 ‘umolg pue
‘%329 ‘H 1398 ‘D SI0'H"D 10} Ore) ‘-9 ‘H ‘1-98 ‘D :punof

. ‘199 ‘T1 ‘L8R “4tuaZ sy ‘INVPIED) o
*g¥ ‘QOV ‘8261 ‘Wipuuy ‘uuemAIog PUB JUSYIS §
‘2861 ‘49 ‘PZ6T “494 ‘YOI PUE ‘9qqe1s) ‘W37

SW*0D-*HY)
qdHINAHD ¥
*YdHO-0)
v .. HOYud"HO) (pue *ad"HO)  ¥-9
Emo.ow
SWH: .Am.:u (pue *qd*HD) 8%
qdHO-00-*3WHD
.ME; ‘qd*HO) 3
H'00-*WHD-*UJHD (SISA[0IpAY Iojje)
pue  '9dHD-0Q
SWHOSMIJHD  TF
" (8) L
(8) 9.2
*gd*HO ¥
HO-!(*udHO)D- D410 9-¢
o SIJHO-0O0.'H'D 93
9dHD-00-*"H*D-°NO _ §°8
! €3
qdHD-00-ud ?.v
*qdHY
[*(*udHD) omos pue] SWIIN-HN-Q*ud 8¢
‘9dH)
9d402-*HO-HO-HJ:4dHD (01) 8
‘adHD
N1dOD-*HO-HO'H'DNO  8+F
:E:m.
9dOD-"HO-YdHD 9-F
.ﬁ:ﬁ
SNOD-*HO-UTHD (Pue *yd*HD) 4
*4dH)
HO-Ud)"H'O-9NO  ¢+F

*qdHO-(HOD (g 1))

S IHD-(HOIDMID*H)) ¢

*adHp
\ HO-UdDI'H'D (2) L9
ﬁ:._w PN
HOQdD-HO—HDUd  ¢F
qdHO-(HO)UdD
1H0-UdHO, ¥
*4dHOY .0
.é:wmo.um ¢
ZU
acﬁuainonmahomwfav 8v
SJTHD ¥
*yd*HO (8) -7
"UJHO-UJHO-HO (6) R-¥
« UdHO*HO-HO 1
TdHO-"HI-S WO d
‘qdHD-SWUdHD  R7
*qdHO-*HO-Ud*HD 83
*jonpoig ki
“am

ojemeuurd [AYION

R L T ssuoq—%agg ~%_ﬂum

*+ 9yeuordoadidzusq-v (A3

9381£INq0ss TAQITL

9jeuordordomoiq-o» ﬁﬁm

* 9pLIONYO [K190elAusy
seeersiers SpLIONYO 14390V
ous,»uoﬁmo.a.u:euo:w 14qy51
+=+++ ayerordoadiAuay .Mb.:.,.m
***r* 9JBO0ZUIQOIONY-0 JAUIRW
** 9yeozusqAx0qISII-0 (AT

................. - oquyuozueg
9je0ZURq] [AZUSH

suozerpAgidgqiemiusydenousydozusg

phAareun)

*-*auousqdolaoe JusprAzusqAXoqIoN-F

ouousydojsoeduspiizusg

ouojoBIURpIAzUSY

suousgdozusqAxoqop-¢

** vuousydozusqomoiqiq-,¢¢
** duouaydozusqoloNqolq- ¢¢

suouagdozuaqolod-¢

*  oprxo suousqdolaoesuspriizueg

........................ hOﬂﬂO —»ﬁﬂﬁﬂ ESﬁﬂm
uroovurdzueg-g

eeessnessnsranse saressssasnas sessavssresss nzweg

Massssitaaraaarasasaraaaans OﬂOuOMfﬁN—NB_ﬁH
. ceseeieiiee OUOYOY

opAtoprezusg

sssssssrsene Qﬁ%ﬂvﬂ?éﬂh

v 20430 1Ay 3011 )
SpHO[YO [AYIO[ATRGJ -0

** opHOYO [AIeAusnd-§f
‘JuaBedy

Received, December 9th, 1935.3

’

TuE DANIEL SiEFF RESEARCH INSTITUTE, REHOVOTH, PALESTINE.




